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INTRODUCTION

Potato (Solanum tuberosum L.) is one of the most important crops in Nepal. It is utilized as a
major vegetable in Terai and mid hills and used as a vegetable and staple food in high hills.
In the year of 2009/10, area under potato was reported 185,342 ha and total production
2,517,696 tons with an average productivity of 13.587 t/ha. It occupies the fifth position in
area coverage, second in total production and first in productivity among the food crops
grown in Nepal. It serves as a staple food in the high hills and plays a vital role in the food
security in the country. Out of the total area under potato, around 17% is in the high hills and
mountains, 43% in the mid-hills and 40% in Terai (ABPSD, 2010).

Area, production and productivity comparison of food crops in Nepal

Area Production : Productivity
Food crops (ha) Rank (tons) Rank (t/ha) Rank
Potato 185,342 v 2,517,396 1 13.437 I
Paddy 1,481,289 I 4,023,823 I 2.716 Il
Maize 875,660 Il 1,855,184 I1I 2.119 v
Wheat 7,311,131 11T 1,556,539 v 2.129 ITI
Millet 268.473 Y% 209,523 v 1.116 \'

Source: Ministry of Agriculture and cooperatives, Agri-business Promotion and Statistics Division, (2010)

The first official attempt to improve potato production was initiated in 1962 under a joint
programme between Nepal and India. During its earlier phase (1960-75), several potato farms
and other infrastructures were developed in Nepal. With the increased importance of potato
crop in national food production, National Potato Development Programme (NPDP) was
incepted in 1972 at Kirtipur with a nationwide mandate to conduct potato research and
development activities. Two potato farms, one at Jaubari, [lam and another at Nigale,
Sindhupalchowk, were established during 1980s. In 1974, NPDP was relocated to Khumaltar

and linkages were established with International Potato Center (CTP) Lima, Peru, which is
still effective.

During the early phase of the programme, major focus was on seed potato production through
contract system. Later in 1989, a tissue culture laboratory was established with the financial
and technical support of Swiss government and the contract growers were encouraged to

form a cohesive group for informal production of high quality seed. Source seed as pre-basic
seed is to date being supplied by the tissue culture laboratory.

In 1991, with the establishment of Nepal Agricultural Research council (NARC), NPDP was
separated into two programs, National Potato Research Programme (NPRP) and Potato
Development Section (PDS) with specific mandates on research and development
respectively. As a national commodity research programme, NPRP is responsible since then

for launching appropriate research projects on potato crop throughout the country to improve
the livelihoods of Nepalese farmers,

Scenario of area and productivity of potato

Putafo is grown in quite diversified climatic conditions under rain fed, partially irrigated and
full_ urigated conditions. With the support of irrigation projects and accessibility of inputs
during the last decades (1994/95-2009/10) area of potato cultivation has been increased by
. 87.44%. With the little improvement on the management of disease and insect pest and
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supply of quality potato seed at the farmer’s field level. productivity of potato is increased by
56.3% in the fiscal year 2009/10 as compared to 1994/95 (Fig. 1).
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Fig.1. Arsa and Productivity of potato crop during the last sixteen yaars (1994/85 to 2008/10)

The goal. purpose, expected outputs and activities to be carried out to achieve the National
goal of farmer’s livelihoods improvement through this National Potato Research Programme
is summarized in the Log frame (Appendix VI).

Goal: To improve Lhe livelihoods of Nepulese farmers through root and tuber crops.

Objectives:

o Ll I

L=y

Develop appropriate technologies to increase the production and productivity of root and
tuber crops for different agro-ecological zones of the country.

. Identify and solve production constraints of seed and ware potatoes through on station and

farmer’s participatory multi location on-farm research.

. Produce high quality healthy source seed of released/recommended potato varieties.
. Establish coordination with potato stake holders in the country.
. Develop and strengthen linkages between National and International potato R & D related

organizations.

. Identify and develop appropriate varieties for processing and storage under ordinary

conditions.

To achieve above mentioned objectives following projects were conducted during the year
2010/11.

!J

Genetic diversity of Phyiophthara infestans. Metalaxyl sensitivity and cost effective
management of late blight and wart diseases in Nepal

Coping with climate change effects on potato through variety selection and crop
management

Sweet potato variety development for food and nutrition security
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Weed management study in potato

Evaluation of organic potato production practices in the hills of Nepal

Variety improvement of potato for processing

Potato variety development and improvement for different agro-ecologies of Nepal.
Sustainability studies for pre-basic seed potato production

. Pre basic and source seed production on potato

10. Evaluation of TPS families in the nursery beds and field conditions

11. Farm management project

10 90 N O A

NPRP also manages a full-fledged tissue culture laboratory for the pre-basic seed (PBS)
potato production. About 100,000 to 200,000 tuberlets of different varieties are produced
ecach year under quarantine glasshouse conditions at Khumaltar and sold to seed growers
through National Potato Development Programme/DOA. PBS is also further multiplied in
Horticulture Farms under NARC, and DoA for basic seed-1 production to meet the farmer's
demand of their respective command areas.

CIP Peru and its Regional office Delhi are supporting for potato research in Nepal in the field
of technology generation and supply of potato germplasms. Farmer’s participatory researches
on adaptation of TPS families have also been implemented in collaboration with CIP
Regional office Delhi.



1.0

2.0

3.0

NPREP Annual Report 2067/68 (2010/11)

EXECUTIVE SUMMARY
Variety improvement

Based on phenotype and yield characteristics of tested clones observed in IET
Khumaltar, clones CIP 392228.66, CIP 394034.65 and CIP 397073.13 are promoted to
CVT for the hills. At ARS (Hort.) Pokhara clones CIP 388676.1. CIP 223861.2 and CIP
380606.6 performed better and are promoted to CVT in terai. Since the results were not
conclusive this year from ARS (Hort.) Jumla, clones CIP 39222225, CIP 394034.65,
PRP 33861.18. CIP 393192,1, CIP 397077.16, Desiree x LBr 40.7 will be retested one
vear more in same conditions.

In CVT RARS, Nepalgunj. clones CIP 394003.161. CIP 393077.159 and CIP 3922443
were found superior to other tested clones and check varieties in their phenotypic and
vield performance, hence, these clones are promoted to CFFT for next vear. Likewise
from Tarahara. CIP 3930835.5 has been promoted to CFFT. Clones CIP 394030.110 and
PRP 25861.1 are promoted to CFFT from the central hills. From ARS Pakhribas. clones
CIP 394030.110 and PRP 25861.1 are promoted to CFFT. Similarly, clones CIP
388764.26LB. CIP 387115.8LB, CIP 393637.10 and CIP 393233.64 are promoted to
CFFT in Lumle command area.

Clones CIP 393619.8 and CIP 392271.58 are promoted 10 FAT From RARS Nepalgunj.
and remaining clones namely PRP 83861.11, PRP 83861.8 and CIP 392271.38 are to be
repedted one vear more in the CFFT. Likewise in RARS Tarahara. clone CIP 389746.2 is
recommended to test [or one year more in FAT, however. for the hill FATs. clones PRP
25861.11. L 235-4 and CIP 393385.39 are to be assessed one year more in different sites.
Based on several vears® on-station and on-farm performance and farmers™ preferences
the clones CIP 389746.2 and [ 235-4 will be proposed to release as the commercial
verities soon for Terai and hills, respectively.

Coping with climate change effects on potato through variety selection and crop
management in Nepal

Activities were undertaken at Hattiban Research Farm Khumaltar and RARS Parwanipur
Bara. Clones C1P 391598.75, NPI 106, CIP 391011.47, CIP 392242.25, CIP 391058.35,
CIP 394003.161, CIP 392243.17, PRIMICLA, CIP 378711.7. LBr 40, L235-4. CA x
2740.7, K. SETO-1 and CIP 394007.55 were found better in rainfed conditions in
Khumaltar conditions and these clones will be further assessed next vear in more
locations in the hills. Clones CIP 391598.75. NPI 106, CIP 391011.47, CIP 392242.25,
CIP 391058.35, CIP 394003.161, CIP 392243.17. Primicia, CIP 378711.7, LBr 40, L
235-4, Cax 27/40.7. Khumal Seto-1. CIP 394007.55, K. Chipsona-2 and Ca x LBr-40.6
did well in all of the three moisture conditions.

At RARS Parwanipur, same trial will be planted for one year more with best selected
clones in 3 different moisture conditions.

Weed management study on potato

Among the treatments tested for weed control in potato at ARS (Hort.) Malepatan
Pokhara, the highest tuber yield (34.7 t'ha) was recorded in black polythene sheet
mulching followed by Pendimethalin 1.0 kg a.i.’ha (32.4 tha). Weed control efficiency
was found maximum (99.5%) in Metribuzin.
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In NPRP Khumaltar at Hattiban research farm, the highest tuber yield (37.6 t/ha) was
recorded in black plastic mulching followed by Metribuzin 0.75 kg a.i./ha (28.3 t/ha).
Maximum weed control efficiency was (93.7%) in black plastic mulching. It is noticed
from the findings that all the weed control treatments produced better yield in
comparison to weedy check. both in Malepatan, Pokhara and Tikathali, Lalitpur,

In farmer's field, both plastic mulching and Paraquat spray showed similar response to
potato vield. But for weed control, Metribuzin was the best in both places.

True potato seed (TPS) research

Evaluation TPS families for seedling tuber production in the nursery bed during 2067/67
revealed that the TPS families C96H-02.4 x C98HT-64.8 and C96H-02.4 x C99HT-2-
38.1 produced the highest tuber yield (4.2 kg/plot of 7.2 m”) in NPRP, Khumaltar. In
case of RARS, Nepalgunj, the highest tuber yield (2.35 kg/plot) was recorded in the
family LT 8 x TPS 13. In Jumla, the genotvpe 903027 produced the highest tuber vield
(3.78 kg/plot),

Evaluation of F|C, tuberlets of TPS for potato production during 2067/68 revealed that
both check varieties Janak Dev and Kufri Jyoti out yielded (17.8 and 15.5 kg/plot of 7.2
m’. respectively) all tested F,C, generations in NPRP, Khumaltar, However, C96H-02.4x
C99HT-2-38.1 produced the highest yield (14.7 kg/plot) among the tested F,C,
generations. In case of RARS, Nepalgunj, the F|C, generation MF II x TPS 67 and the
check variety Janak Dev produced the highest yield (22.317 kg /plot). In a similar study
in Tikathali, Lalitpur, Kufri Jyoti produced the highest yield (19.0 kg/plot) followed by
C96-02.4 x CO98HT-64.8 (yield 12.3 kg/plot). The tuber yield was maximum (7.3 kg/plot)
in 903113 in the study conducted in Jumla.

Potato pathology

Potato clones LBr-40, PRP 266264.01, PRP 276264.01, CIP-384321.15, CIP-392657.8,
and PRP- 25861.1 were found resistant to late blight disease in all three agro climatic
conditions inner Terai (Chitwan), Khumaltar (Mid hills) and Nigale (High hills).

Dimethomorph (Acrobat) was found most effective against Phytaphthora infestans under
field at 0.1% spray solution and laboratory conditions at 50 ppm concentrations.

Al_tcmate sprays of Sectin (fenamidon 10% + mancozeb 50%) or Acrobat
(dimethomorph 50%) with Uthane M-45 (mancozeb 75%) for 4 sprays at an interval of 9
days was found cost effective in managing late blight under Khumaltar field conditions.

Krinoxyl Gold (metalaxyl 8%+ mancozeb 64%) manufactured at Nepal Krishi Rasayan,
Bara, Nepal was found very less effective against late blight.

Seed tuber treatment by dipping at 0.4% solution (4 g/ water) of Antracol (propineb
70%) for thirty min prior to planting was found effective in controlling powdery scab
disease of potato at Sharadanagar, Chitwan,
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Potato clones BSUPO3, CIP-389746.2, PRP-225861.2, L235.4, CIP-384321.15, CIP-
394050.110, PRP-25861.11 and CIP-393385.39 showed moderate level of resistance to
wart incidence ranging 2.43 to 29 percent as compared to susceptible varieties 70-100
percent.

Organic potato production

The combination of *Janakdev' of potato variety and *Kwian Thong' non chemical
fertilizer increased the yield up to 90.5% more than the farmers' practices (farmers'
variety and farmers fertilizes practices. i.c.. application of 10 tones FYM/ha) at Lakuri
Bhanjanyang. Lalitpur and Muralikhola, Kavre conditions during the spring-summer
season planting. In economic term, the combination of Janakdev potato variety with 13
kg Kwian Thongropani gives extra income of NRs. 7.135/ropani.

The mulching trial in Dailekh and Muralikhola. Lalitpur showed that black plastic mulch
was effective for enhancing productivity in both locations. It increased 39.49% vield in
Saltanda, Dailekh for winter season planting and 62,0% at Muralikhola, Kavre condition
tor spring-sumimer season planting.

The intercropping ol potato with radish followed by turnip was found profitable in
Dailekh condition with 1: 1.389 cost benefit ratio in radish and 1: 1.5.61 in turnip.

The intercropping of tomato with potato was not recommended due to low cost benefit
ralio.

Up-scaling and dissemination ol these technologies is recommended for organic potato
production in pocket areas.

Seed potato research

For the efficient and rapid multiplication of plantlets under in virre conditions, 2-3 single
nodal explants per test tube and 10 single nodal explants per Jar were found the best
plant density under in virro conditions.

In the use of natural light for incubation of i vifre plantlets. two weeks incubation under
standard growth room (SGR) and then transferred in natural light for two weeks was
found equally good with the plantlets incubated under SGR condition.

For microtuber production, among the evaluated five conditions, transferred to darknf:lss
after 60, 70 days in light produced the highest number and fresh weight of microtuber in
early and medium potato varieties, respectively.

In the used of in vitro plantlets and undersized minitubers for PBS production under
control condition (screen house), in virro plantlets produced higher in main stem and
tuber per plant, but minitubers produced the higher yield per plant with higher
percentage of bigger sized minitubers.

In the planting space of plantlets for PBS production under screen house condition. the
wider the plant spacing higher the plant height, number of main stem, number ﬂf'_ tuber
and tuber vield, and vice versa. Similarly, in the case of size distribution of PBS, it was



9.0

NPRP Annual Report 2067/68 (2010/11)

found that wider the plant spacing higher the percentage of bigger size and lesser the
smaller size of PBS.

In the used of different size of PBS for basic seed production under farmers® field, it
showed that bigger the size of PBS higher the plant height, main stem, higher the tuber
and tuber yield per plant and vice versa. Similarly, in the case of size distribution of
minitubers, it was found that wider the plant spacing higher the percentage of bigger size
tubers and lesser the smaller size of tubers.

In the demonstrate performance of basic seed-2 and farmer’s seed for potato production
in farmers’ field, it was showed that there were not significant different between basic
seed-1 from Khumal tar and farmer's seed in plant height, number of main stem and
tuber per plant, however, tuber yield was observed higher in basic seed-1 than the
farmer’s seed in both of the evaluated potato cultivars Kufri Jyoti and Janak Dev.
Similarly, basic seed-1 produced bigger size tuber than the farmer’s seed. Similar trends
were observed in both of the evaluated potato cultivars Kufri Jyoti and Janak Dev, This
result indicated that basic seed-1 is better in quality than the farmer’s for higher yield.

Post harvest research

The effect of nitrogen and potassium have found positive role for production of
processing grade tuber and total yield of potato. The application of 150 kg nitrogen and
60 kg potassium along with 100 kg phosphorus and 20 t FYM /ha is recommended for
production of processing grade tubers and higher yield of potato in Khumaltar and
similar soil and environment condition.

Potato can be safely stored in ambient room temperature (28+0.6°C temperature and 88-
89% RH) under dark with minimum storage losses (15%) up to 90 days. These potatoes
were found suitable for processing due to increase in dry matter, specific gravity and
decrease the amount of reducing sugars. The weight loss percentage ranges from 10.73
to15.73% at 90 days stored at ambient room temperature. The dry matter content
increased from 16.785 to 18.15%, reducing sugars decreased from 167.06 to 145.2 mg/
100 fresh weight and specific gravity increased from 1.0637 to 1.0717 after 90 days
storage.

There was 7% weight loss of cold stored potato for 120 days and it was increased up to
9.63% after 15 days reconditioning in ordinary condition. There was only mean increase
of 15.76% reducing sugars after cold storage. It could be due to high reducing sugars

before storage of immature tubers due to continuing raining and stagnation of water in
potato field for 3-4 days.

Seed potato production

Total of 22,920 in vitre plantlets of eleven cultivars in autumn season, total 13,330 in
vitro plantlets of ten cultivars in spring season to the glasshouse/screenhouse and total

4,450 in vitro plantlets of seven cultivars were supplied to Nala, Kavre farmers' group
for autumn and spring season planting.

During autumn 2010, total 33,308 PBS of eleven cultivars (Cardinal, Desiree, Janak
Dev, Khumal Seto-1, Kuffi Jyoti, Kufri Sinduri, Khumal Rato-2, [PY-8, Khumal Laxmi,
TPS 67 and MF-IT) were produced.
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During spring 2011, total 58,358 of ten cultivars (Cardinal, Desiree, Janak Dev, Khumal
Seto-1. Kufti Jyoti, [PY-8, Khumal Laxmi. TPS 7, TPS 67 and MF-II) were produced
and total 91,666 PBS were produced during the F.Y. 2010/11.

Under basic seed production program, total 3.045 kg seeds of Cardinal, Desiree. Janak
Dev. Khumal Rate-2. Khumal Seto-1, Kufri Jvoti, NPI-106, [PY-8 and Khumal Laxmi
have been produced at Hattiban Farm for further seed multiplication.

For the fiscal year 2010/11. the following rate was fixed for per unit of PBS : Rs. 6.00
for larger than 5 g sized minituber. Rs. 5.50 for 1-3 g sized. Rs. 3.00 for 0.5-1 g sized.
Rs. 0.75 for 0.25-0.50 g and Rs. 0.25 for smaller than 0.25 g sized.

Total of 98 potato germplasms have been maintained under in virro condition at NPRP
laboratory.

10.0 Sweet potato variety improvement

Under germplasm collection, maintenance and evaluation activity. total 21 sweet potato
clones from CIP and four local germplasm from different parts of Nepal were collected
and maintained under in virro and in vivo conditions at Khumaltar,

In the initial evaluation trial (TET), at RARS, Tarahara. CIP clone of sweet potato
440039 produced the highest vield (826 g'plant) followed by 440328 (327 g/plot) and at
ARS (Hort.) Pokhara. the highest yield was produced by the clone 400039 (636 g/plant)
followed by 440015 and 440021, Skin and flesh color of the tubers of all CIP clones
were found to be light orange to dark orange.
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1.0 VARIETAL IMPROVEMENT/DEVELOPMENT

National Potato Research Programme (NPRP) is mandated to conduct various research
activities on potato crop throughout the country and varietal research is one of them. After
several years of on-station and on-farm studies suitable varieties are selected and
recommended for commercial cultivation for different agro-ecological zones. For this
purpose, variety improvement through a conventional breeding method at Hattiban Research
Farm and varietal evaluation trials throughout the country were continued in the research
stations and in farmers™ fields during the vear 2010/011 also. The material and methods
applied and results obtained from different activities of this project are as following:

1.1 BREEDING WORKS

Some late blight disease resistant potato clones received from International Potato Center
(CTP). Lima Peru and clones available with NPRP were used as the progenitors for this
purpose. Crossing work was undertaken in the summer season. using clones LBr 40. LBr 20,
MS 42-3 and Janak Dev as female and Kufti Jyoti, Desiree and Khumal Rato-2 as male
progenitors. True seeds produced in the previous vears from crossing were grown in wooden
trays and seedlings emerged were transplanted directly in the fields during rainy season to
screen them against late blight disease and for their other vegetative and yield characters.
True seeds obtained this vear are kept in desiccator for future use. In the fields, vigorous.
tuber bearing and late blight resistant genotyvpes were selected from segregating population
and then grown in 1¥ field nursery. Selected plants will be again grown in 2™ field nursery
for observation and tuber production. This is an on-going procedure and genotypes selected
from 2™ field nursery will be introduced in varietal evaluation scheme of the programme.

1.2 GERMPLASM EVALUATION

It has been one of the major research activities of NPRP since the establishment of NARC.
Germplasms are sourced mainly from International Potato Center (CIP), Lima. Peru and
NPRP's own source. Newly introduced germplasm are evaluated in Potaro Research Farm at
Hattban, Khumaltar and at different Agriculture Research Stations throughout the country
with the objective of identifying suitable varieties for the diverse agro-ecological zones with
due consideration of both farmers and consumers preference on plant appearance, disease
resistance and tuber vield, and their marketability. Eight different potato varieties are released
so far for commercial cultivation. clones L-235-4 and CIP 389746.2 are in pipeline and
several others are in evaluation scheme.

NPRP follows a varietal evaluation scheme and under this scheme newly received germplasm
are first multiplied in in-vitro and then under screen-house conditions, followed by
preliminary evaluation in observation nurseries (PON) under field conditions at Khumaltar
and ARS (Hort.) Pokhara. The best-performing materials are bulked at both locations and the
lines promoted from this stage are further tested as Initial Evaluation Trials (IETs) and later
as coordinated varietal trials (CVTs) in different collaborative farms and stations throughout
the country. Most promising lines from CVT are further promoted to coordinated farmers'
field trials (CFFTs) carried out at out-reach research sites of different farms and research
stations. In all the on-station trials, performance of the tested clones is recorded and in on-
farm trials farmer's preferences are additionally recorded. After additional two or more than
two years’ of farmers’ acceptance test (FATS) the most preferred clones are recommended for
- commercial cultivation in respective ecological domain and then a proposal is submitted to
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variety releasing committee for releasing the clone as a variety. In the mean time, the best
performing clones are kept in the process of cleaning in the laboratory and seed
multiplication scheme of NPRP.

1.2.1 INITIAL EVALUATION TRIALS (IETs)

Introduction

TET is the first step of variety screening for yield potentiality and adaptability in different
agro-ecological zones and resistant o the major diseases (mainly late blight) and pest
response. During the year 2067/68 (2010/11), IETs were planted at Hattiban Research Farm.
Khumaltar. ARS (Hort.) Rajikot. Jumla and another set at ARS (Hort.) Pokhara, as the
representative sites from summer main season and winter main season, respectively.

Materials and Methods

Al NPRP Khumaltar, 22 different clones were assessed for their vegetative and yield
characteristics. Similarly, 18 clones were tested at ARS (Hort.) Pokhara and 19 clones at
ARS (Hort.) Jumla against check varieties Desiree and Kufri Jyoti at Khumaltar, Desiree and
Kufri Sindhusi at ARS (Hort.) Pokhara and varieties Desiree, Kufii Jyoti and Jumli Local at
Jumla. In all of the locations, trials were laid out in randomized complete block design
(RCBD) with three replications.

The plots were fertilized @ 100:100:60 kg NPK together with 20 tons of compost per heclare
as basal dose. Well-sprouted tubers ranging from 20 to 50 gm sizes were planted in a rod-row
design with 60 x 25 ¢cm row to row and plant to plant spacing.

Following data were gathered from all of the 3 sets of trials:

a. Growth parameters

—_—

. Emergence (%) at 15 and 30 days after planting in winter season trial and 30 and 435 days
in summer season trials

. Plant height (average of 5 plants/clone)

. Plant uniformity (after 6 weeks of planting at 1-5 scale)

. Plant vigor (after 6 weeks of planting at 1-5 scale)

. Number of main stems per plant (average of 5 plants), and

6. Late blight rating (using 1-9 scale)

L T S PR O |

b. Yield and Yield parameters

1. Number of plants harvested

2. Number and weight fraction of the tubers in three grades (small, medium and large)
3. Total number and weight of tubers/plot

4. Yield tons per hectare

5, Color, shapes and eye depth of the tubers

Some of the clones included in the trials were from last year’s entries and remaining was new
introduction.
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Table 1.1. The list of clones included in IETs 2010/11

SN NPR.P Khumaltar ARS (Hort.), Pokhara ARS (Hort.), Jumla
1 CIP3B30R3.5 JBBG6T6.1 MS 359

2 CIP3927271.58 2258612 Caxlbrd0-11

3 PRP55861.8 15860.8 392228.66

4 CIP3%4007.35 193077.16 302271.58

5 CIP391004.18 377957.5 Cax27/40.5

6  CIP392228.66 Ms 42.3 Prp 55861.7
7 PRPR3BAI1.6 380606.6 39357461

8 CIP393574.72b 396286.6 391061.73

9  PRP223861.2 399101.1 55861.6

10  CIP394034.635 397012.22 55861.83

11 CIP388676.1 396311.1 Gogu valley
12 CIP377957.5 397073.15 39222235

13 CIP396311.1 394038.105 394034.65

14 CIP397073.15 35861.13 35861.18

13 CIP395195.7 I94611.112 3951932.1

16 CIP397077.16 395195.7 397077.16
17 CIP395192.] ms52.2105 Des x LBr40.7
18 CIP394611.112 L 2354 3922443

19 CIP3960663.8 Desiree (ch) W. valley

20 CIP393248.55 K. Sindhuri {ch) Jumli local (ch}
21 CIP3B4866.5 Desiree (ch)
22 PRP13860.8 K lyoti (¢h)

23  Desiree (ch)
24 K Jyoti(ch)

Results and Discussion

At NPRP Khumalrtar, JET results revealed that plant emergence at 30 DAP was the highest
(96%) in clone CIP 388676.]1 and lowest (4%) in CIP 393574.72B (Table 1.2). At 45 DAP
the emergence rate increased considerably ranging to 79 to 100 per cent. Percentage ground
cover at first observation was the highest (60) on clones PRP 85861.6, CIP 3960663.8 and
variety Kufri Jyoti and lowest (23) in CIP 397073.15, whereas in second observation. clone
CIP 3960663.8 was highest (68%) followed by PRP 85861.6 and PRP 55861.8 (67%). Plant

vigor ranged from 2 to 5in 1 to 5 scales, measuring highest (5.0) in the clones CIP 384866.5,
CIP 3960663.8 and Kufri Jyoti, respectively.

Plant uniformity as measured in 1 to 5 scales differed considerably between tested clones;
however, plants of clone CIP 396063.8 and Kufri Jyoti were observed highly uniform (5.0)
and the rest of the clones were in between. Average numbers of main stems per plant was
counted the highest (4.9) in clones CIP 388676.1followed by CIP 396311.1 (4.2) and CIP
396063.8 (4.1), respectively. Plants of clone CIP 384866.5 were measured tallest (51.4 cm) in

plant height followed by clone PRP 55861.8 (51.3), whereas in other clones it remained
between of 21.6 to 46.3 cm.
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Table 1.2. Phenotypic and yield performance of tested clones in IET at Khumaltar,

2067/68
Emer- Gro Uni Stem  Plant  Tuber size distributions (= & % Total plot
Clones gence nd for /pint height wi)
("a) cov mil (#) fcml s 58 05 Yield
1 ] er y # wi § Wr # Wt # Wik (tha)
1"0)
CIP383083.5 48 90 32 3 33 264 53 IS 67 82 9 22 129 3.9 15.3
CIP392271.58 37 98 42 3 20 304 2T 1 M 61T 7 [ B 3.3 1.0
PRP33861.8 67 100 o7 4 30 1.3 56 0 87 68 13 23° 1156 &5 1.0
CIP394on7.55 21 9 53 3 3.7 36.7 45 0 5 6 5 21 106 3.1 [a.n
CIP3o1004.18 39 48 g2 3 34 e 77 0 74 B84 3 T 122 34 9.7
CIP39222860 84 100 42 £ 3o 216 116 24 78 T 1 3 195 29 34.3
PRPS858G1.6 77160 &7 4 il 34 Gb 9 117 71 13 20 196 6.l 90
CIP39357472b 4 88 d8 3 25 425 3 9 47 72 6 20 & 23 8.7
PRP225861.2 67 90 48 4 33 40.5 T o 81 & 14 29 189 52 10.3
CIP3941034.65 86 90 17 3 29 28.1 135 24 g 72 32 d X5 37 243
CIP388076.1 96 100 58 4 4.9 26.7 98 4 1§ 1 & 10 30 A= 13.7
CIP3T77957.5 88 100 43 3 i3 0 107 21 9% V6 ) 3 1M 3.7 g
CIP396311.1 61 96 63 4 42 2 i4 o 101 635 15 26 200 3.6 0.7
CIP397075.13 48 96 ¥ 3 30 19.3 75 W 33 & 2 6 15 22 297
CIP395195.7 19 78 3B 3 24 386 38 8 g0 72 7 19 114 38 83
CIP397077.16 13 100 352 + x3 353 4 12 39 48 |2 40 895 3 12.0
CIP395192.1 17 L 12 + 32 46.3 35 4 B4 3553 24 41 M3 67 4.3
CIP394611.112 856 388 b3 4 .0 | 43.1 128 & 132 T1 3 7 2565 36 1a.0
CIP3%6663.8 71 96 (] 5 4.1 4.5 46 6 8% 67 17 27 16l 6.2 3.7
CIP39324855 29 96 43 3 36 30.1 73 18 78 78 | 4 154 3.2 18.0
CIP384866.5 B4 98 75 4 18 514 8 10 118 67 16 23 220 638 9.7
PRP15860.8 73 98 33 3 26 251 68 15 63 80 | 5 1532 36 15.3
Desiree (ch) 38 100 35 4 39 M7 46 14 s0 7 3 11 W09 25 13.7
k. Jvoti (ch) J2 o0 &3 5 3.9 38.1 30 7 82 57 19 346 151 5.9 7.0
CV (%) - 17.2
LSD (0.05) 5.08
F-value <.00

In the vield and its parameters, clone CIP 394611.112 produced highest (128) and clone CIP
392271.58 the lowest (27) number of under size tubers (Table 1.2). Weight of under size
tubers was weighted highest (30%) from the clone CIP 397073.15 followed by clones CIP
392228.66 and CIP 394034.63. respectively (Table 1.2). The highest number of seed size
tubers was obtained from clone CIP 394611.112 (132), whereas the highest percent weight
was obtained from the clone CIP 391004.18 (84) followed by clone PRP 15860.8 (80).
Among the tested clones in the trials, CIP 395192.1 was the highest over size tuber producer
clone in number and weight category (41%). both.

Total number of tubers per plot was obtained the highest (265) from clone CIP 394611.112
followed by clone CIP 394034.65 (225). Per plot tuber yield was obtained highest from the
clone CIP 384866.5 (6.8 kg) followed by CIP 395192.1 (6.7 kg). PRP 85861.6 (6.1 kg), CIP
395192.1 and CIP 3960663.8 (6.2 kg), respectively.

Highest yield tons per hectare was calculated from clone CIP 397073.15 (29.7 t/ha) followed
by CIP 392228.66 (24.3 t/ha), CIP 394034.65 (24.3 t/ha) and CIP 377957.5 (20.7 t/ha). All
other clones were either inferior or at par to the check variety Kufri Jyoti., however, Desiree,
another check variety produced very low yicld this year in this site. Overall yield difference
in tons per hectare was highly significant (Table 1.2).
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Based on the results, clones CIP 392228.66, CIP 394034.65 and CIP 397073.15 are promoted
to CVT, clones CIP 393574.72B, CIP 388676.1, CIP 3779537.5, CIP 396311.1, CIP
397073.15, CIP 397077.16, CIP 395192.1, CIP 394611.1 12, CIP 3960663.8, CIP 384866.5
and PRP 15860.8 are repeated for one year more and the rest of the clones are discarded from
the evaluation scheme due to their inferiority and yields.

At ARS (Hort.), Pokhara, total of 18 clones were evaluated and compared with Desiree and
Kufi Sindhuri as the check (Table 1.3), Among the tested clones, clone CIP 380606.6 had
the highest percentage of plant emergence (100%). In majority of the clones emergence
remained more than 90%, but in the case of clone CIP 394038.105 lowest emergence
percentage (30%) was recorded, Percent ground cover of the plants was measured highest
(87%) in clone CIP 396311.1 followed by PRP 35861.3 (80%) and lowest in the clone CIP
396286.6 (27%). Among the tested clones CIP 394038.105 was observed poorer in ground
cover. Plants were measured tallest (63.0 em) in the clone PRP 35861.13 and shortest (28 cm)
in CIP 396286.6. Clone CIP 396286.6 was observed highly resistant and clones M8 52.2105,
CIP 3194611.112, CIP 397012.22 and CIP 388676.1 highly susceptible lo late blight disease.

Average number of main stems per plant was counted highest (5) in clones PRP 225 861.2
and CIP 394611.112 followed by CIP 388676.1 (4), PRP 15860.8, CIP 380606.6, CIP
396311.1 and PRP 35861.13. Plant uniformity as rated in 1 to 5 scales, was observed highest
(5) in the clones PRP 225861.2, CIP 396311.1 and CIP 397073.15 whereas lowest (2) in the
clones CIP 396286.6 and CIP 394038.105. Plant vigour was observed almost same in as plant
uniformity.

Average number of under size tubers was counted highest (77) in clone L 235-4 and lowest
(B) in MS 52.2105 and CIP 393077.16 (Table 1.3). Clone MS 42.3 gave highest percent
weight (16) of under size tubers. Along with the check variety Kufri Sindhun, clones L 235-
4, CIP 395195.7, CIP 380606.6 and CIP 397012.22 were the highest seed size tuber producer
clones in the trial, Clone L 235-4 produced highest (60) percent seed size tubers followed by
variety Kufri Sindhuri (59). Highest number of oversize tubers were obtained from the clones
CIP 395195.7 (23) followed by CIP 396311.1 (24), MS 52.2105 (24) and CIP 394038.105
(22). None of the tubers were of over size in the clone L 235-4 and variety Kufri Sindhuri.
Clone MS 52.2105 had the highest percent weight of oversize tubers (45) followed by CIP
394038.105 (40). Total number of tubers was counted highest (202) in the clone L 235-4 and
lowest (59) in MS 52.2105. Tubers were counted very high in variety Kufri Sindhuri (194)
compared to another check variety Desiree (85). Total weight of the tubers per plot was
harvested highest (6.9 kg) from the clone CIP 380606.6 followed by CIP 395195.7 (6.3 kg)
and CIP 399101.1 (5.8 kg) and CIP 388676.1 (5.7 kg) respectively. A highly significant
difference in the tuber yield was observed between the tested clones. Clone CIP 380606.6

was the highest yielder (32.7 t/ha) followed by CIP 394038.105 (32.1 t/ha) and CIP 395195.7
(30.0 Vha), respectively (Table 1.3).

Based on the results obtained, clones CIP 388676.1, CIP 225861.2 and CIP 380606.6 are
promoted to CVT. Clones CIP 377957.5, CIP 396286.6, CIP 399101.1, CIP 397012.22, CIP
396311.1, CIP 397073.15, CIP 394038.105, PRP 35861.13, CIP 394611.112, CIP 395195.7

au'd L 235-4 are to be retested one year more in Pokhara conditions and rest of the clones are
rejected from the evaluation.

Al ARS ffi’u?'f.:l, Jumla, 19 different clones were assessed and compared with Kufri Jyoti and
~ Desiree varieties as an improved check and Jumli Local as local check (Table 1.4). Except
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the clone CIP 392228.66 (56%) all other clones had very high number of plant emergence.
All the 5 check varieties had one hundred percent emergence. Highest percent ground cover
of the foliage was observed in clone CIP 394034.65 (90%) and lowest (32%) in CIP
392228.66. Plants of clone PRP 33861.7 were measured tallest (49.7 em) and shortest (14.3
cm) in clone Gogu Valley. Average number of main stems per plant was counted highest (3)
in ¢clone Ca x 27/40.5 followed by MS 35.9 (4.0). Plants of majority of the clones tested were
having highly uniform plants except the clones CIP 392228.66 (2) and CIP 392244.3 (2).

Clone CIP 392222.25 amony all the tested clones produced the highest number (74) of under
size tubers followed by check variety Jumli Local (66). Average number of seed size tubers
was obtained highest (48) from variety Kufri Jyoti followed by clones CIP 394034.65 and
CIP 3931921 (39) and lowest (7) from CIP 392228.66, whereas maximum percentage ol
seed size tubers were harvested from the clone CIP 3922443 (63%) and CTP 394034.65
(63%%). Clone CIP 395192.]1 produced highest number (22) of oversize tubers followed by
variety Kufri Jyoti (21). In the clone CIP 394034.65 and variety Jumli Local none of the
tubers were from oversize category. Clones PRP 53861.8 produced highest percentage of
oversize tubers (62) followed by PRP 35861.18 and CIP 397077.16 (33). respectively. Total
number ol tubers were harvested highest from variety Kufii Jyoti (125) followed by clone
CIP 394034.65 (113) and CIP 395192.1 (98). Total weight of the tubers per plot was obtained
highest (4.4 kg) from clone CIP 395192.1 followed by variety Kufri Jyoti (4.1 kg). A highly
significant difference was observed in yield tons per hectare between the clones tested in the
trial. The clone CIP 395192.] was found the highest vielder (18.2 vha) followed by Kufri
Jyoti (17.0 t/ha). All other clones were low yielder (Table 1.4). Based on the results obrained
this year, none of the clones are promoted to CVT, however, CIP 39222225, CIP 394034.65.
PRP 35861.18, CIP 395192.1, CIP 397077.16, Desiree x LBr 40.7 are recommended to retest
one year more in same conditions and all others clones are to be rejected.
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Table 1.4, Phenotypic and yield performance of potato clones in IET at ARS (Hort.)

s __.!ggﬂii 2067/68

Clones Emer- Ground Plant Stem  Unifor Tuber size distributions (size & Total

gence  cover height /plant mity %8 wi) tuber’plot  Yield

(%) {"a) {em) (%) LIS =55 05 itha)

£ Wt # Wi & wL & Wi,
kg

MS 35.9 83 57 417 4.0 3 37T 2% 2 §0 37 11 70 1B 75
Caxlbrd0-11 94 72 18.3 30 - 27 16 23 50 80 34 5% I.Y: 7.2
CIP39222866 36 32 17.0 23 2 8 44 7 48 .o 8 4 035 20
CIP302271.58 81 53 29.0 4.3 4 23 & 20 41 33 43 50 1.9 K.l
Cu x27:40.5 L] 18 38.0 a0 E| 26 12 28 39 153 50 69 34 140
PRP55661.7 160 85 49.7 37 4 e 1l 33 46 16.7 43 69 28 I35
CIP393574.61 85 18 270 2.7 4 3 16 17 25 190 59 &6 29 12.0
CIP391061.73 98 42 393 33 3 29 13 3l 30 1T 37 72 24 93
PRP33861 .6 98 a2 42.0 3.0 5 28 10 35 39 203 51 83 i3 146
PRP3586).8 100 a5 43.0 3.3 3 17 9 18 29 9.0 62 34 i 8 S oy J
Gogu Valley 79 52 M3 23 1 019 1T 45 T 36 45 12 49
CIP39122335 9§ 52 33.3 3.7 4 42 14 34 41 [7.7 45 94 36 14949
ClIP39403465 100 i) 5.7 2.7 5 37 39 63 00 O 113 22 92
PRP35861.18 94 73 03 3.0 5 14 &6 B 35 M 5 63 33 44
CIP393192.1 100 83 233 30 3 i8 13 39 4 10 46 98 44 182
CIP397077.16 100 &8 12.0 33 5 24 10 28 36 18.7 53 71 30 126
Dx LBr40.7 96 85 23 2.7 5 0 9 9 44 140 47 63 24 104
CIP39224.3 a7 37 12.0 3.3 2 X 25 19 63 1.7 9 43 1.0 4.1
W, Valley 98 B2 | 6.0 23 5 49 19 29 55 &7 21 8 11 B85
1. Local (ch) 104} ] 220 3.3 5 66 53 23 47 00 O 89 1.3 33
Desiree (ch) 100 85 ich [Br 3.7 5 2 13 32 38 180 49 78 34 139
K Jvoti (ch) 1 0} 85 230 3.3 5 3% 153 48 44 210 4] 125 4.1 17.0
CV ("a) 19.1
LSD (0.03) 3.328
F-value <001
1.2.2 COORDINATED VARIETAL TRIALS (CVTs)

Introduction

CVT is the second step of multi-location on-station testing of clonal evaluation. The clones
promoted from TETs are included in this step for further evaluation in different locations of
the country, Under this scheme, the candidate lines are generally assessed for two years and
only the most promising lines are promoted to farmers' field trials (FFTs).

Materials and Methods

In Terai, this trial was conducted at RARS Nepalgunj and RARS Tarahara and in the hills at
ARS Pakhribas and NPRP Khumaltar, Lalitpur during the year 2067/068. In all of the four
locations, the trials were laid out in randomized complete block design (RCBD) with four

replications. The plot size was maintained at 7.2 m® in all the locations, with the spacing of
60 x 25 cm between the rows and plants, respectively.

Clones assessed are given below in Table No. 1.5:
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Table 1.5. Clones tested in CVT at different stations during 2067/68

SN RARS RARS RARS NPRP ARS
Nepalgunj Tarahara Lumle Khumal Pakhribas

| CIP384321.15 CIP384321.15 CIP392657.8 PRP55861.6 D. Valley

2 MS 35.9 MS 35.9 CIP392244.3 MS 359 T. Valley

3 CIP392617.54 CIP392617.54 CEZ69.1 CIP394050.110 Winter valley

4  CIP394003.161 CIP394003.161 CIP393574.61 PRP25861.1 PRP113963.5

5 CIP393085.5 CIP393085.5 LBr44 CIP394005.115 CIP394050.110

6 PRP35861.18 PRP223861.5  CIP392250.56 CIP393574.61 PRP23861.1

7 CIP396010.42 PRP85861.12 CIP393339.242 PRP35861.18  CIP394005.115

8 CIP393077.159 CIP392244.3 CIP393619.8 Desiree (ch) CIP393574.61

9  (CIP3922443  CIP385556.4  Desiree (ch) K Jyoti (ch) PRP25861.8

10 CIP394051.4 Desiree (ch) K.Sindhuri (ch) Desiree (ch)

11  Desiree (ch) K Sindhuri (ch) Kufri Jyoti (ch)

12 K Sindhuri (ch)

Experimental plots in all the locations were fertilized at the rate of 100:100:60 kg NPK along
with 20 mt compost per hectare as basal dose. Seed of 25 -50 g sizes were used in the trials
and all other cultural practices were followed as per PRP recommendations. Analysis of
variance (ANOVA) was performed using statistical analysis programme MSTAT-C.

Results and Discussion
Terai

At RARS Nepalgumj, 10 different clones were assessed against Desiree and Kufri Sindhuri
(Table 1.6). Plant emergence at first observation observed highest (74%) in the clone MS
35.9 and lowest (28%) in variety Kufri Sindhuri, whereas in second observation, all the
clones assessed had more than 79% emergence. Percent ground cover at observed date
remained below 50%. Average number of main stems were counted highest (5) in clone CIP
396010.42 followed by MS 35.9 (4.4). Clone MS 35.9 had the tallest plants (75.8 cm)
followed by CIP 392617.54 (73.3 cm), whereas clone CIP 396010.42 and variety Desiree
had the shortest plants measuring 50.8 cm. Plant uniformity remained 2 in clones CIP
392617.54. PRP 35861.18 and Desiree, 3 in CIP 396010.42 and 4 in clones. Early blight
infection was rated highest in clone CIP 396010.42. Clones CTP 384321.15, MS 35.9, CIP
393085.5 along with Kufri Sindhuri were found less infected. Late blight severity was less
this year, however, clones PRP 35861.18 and CIP 396010.42 were comparatively more

susceptible and clones CIP 384321.15, CIP 393085.5 and variety Kufri Sindhuri were found
minimum affected in this site.

Variation in tuber size distribution among the tested clones was found very high. Variety
Kufri Sindhuri gave the maximum (359) number and weight (16%) of undersize tubers
followed by clone MS 35.9 (176) in number and CIP 396010.42 in percent undersize tuber.
The highest number of seed size tubers (367) was produced from clone MS 35.9. Not much
differences was observed in percent seed size tuber production among the tested clones,
however, highest number of oversize tubers were produced by clone CIP 394003.161 and
CIP 394051.4 (21) followed by PRP 35861.18 (20), whereas the highest weight percentage of
oversize tubers (24%) were from CIP 394051.4. Variety Kufri Sindhuri produced highest
number of total tubers per plot (678) and lowest (293) in CIP 392617.54 (Table 1.6). Clone
MS 35.9 produced highest weight (20 kg/plot) followed by CIP 394003.161 (19.8 kg/plot)
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and CIP 393077.159 (19.3 kg/plot) respectively. It influenced yield tons per hectare and as a
results, clone MS 35.9 became the highest vielder producing 27.4 vha. Clone CIP
394003.161 was found second highest yielder (25.2 t/ha). The differences between the tested
clones were found statistically highly significant. Clone CIP 392617.54 was found lowest
yielder (15.2 /ha) among the tested clones this vear in Nepalgunj.

Table 1.6. Plant and yield characteristics of clones in CVT at RARS Nepalgunj, 2067/68

Emergence  Grou Stems Mlamt Uni ERB LB Tuber size distributions (%awi  Towlfplot  AJj,
Clones i*a) nd plant  hu for & size) yield
st llnd  cuve (Fp  fem)  mit LS 55 05 iLhay
ri%u) ¥ Eowt # o owt & 0w & Wi
hg
CIP3gd3all iz 42 90 4t 29 343 4 1 1 49 8 283 B 5 3 43 170 23]
MS 359 74 o7 449 44 T5.8 4 | 2 17 9 387 B3 W 556 2040 274
CIP392617.5d 39 S i3 33 T3 2 3 S . S A ) 7 O - - . 1 -
CIr3adons ol 63 Y3 Rt} 15 55.5 4 - 3 155 6 A5 76 21 & 32 198 251
CIP3U3085 5 M ik} 40y e t3.0) 4 | | 17l & 350 8 § 7 327 143 18Y
PRP3SSG61.14 35 95 i 3.3 fib.5 3 3 1 I 3 OISO 20 19 9% 182 M8
ClPd9n0 42 42 95 40 50 308 3 4 4 43 11 27 B 5 7 418 135 170
CIP393077.1539 50 H8 30 3.3 5.8 4 2 - 64 4 314 B3 12 1 3 193 249
CIP392244.3 il Y3 49 27 538 4 2 k| 8 5 262 A8 7 T 337 les 22R
CIP394051.4 s 8 49 38 508 4 3 2 M §F M5 72 O H M0 R 223
Desiree (chi 43 97 i3 35 0.8 2 i 4 44 4 266 8 9 10 39 H9 2.5
K Sindhuri {chy 28 bt} 45 3.8 [l 4 | | 339 16 30 73 15 11 678 167 23246
F-value <00
1
LS50 (0.05) 4185
CV i%a) 129

Based on the results obtained from CVT RARS Nepalgunj. clones CIP 394003.161, CIP
393077.139 and CIP 392244.3 are promoted to CFFT next vear, clones CIP 384321.15. MS
33.9, CIP 393085.5 and CIP 33861.18 are recommended to repeat one year more as CVT in
this place and remaining clones like CIP 392617.54, CIP 396010.42 and CIP 394051.4 are to
be rejected from the evaluation scheme.

Al RARS. Tarahara. nine different clones were assessed for- their performance against
Desiree and Kufri Sindhuri (Table 1.7). In the first observation. clone CIP 392617.54 had the
highest plant emergence (93%) among the tested clones in the trial, whereas in second
observation, more than 80% tubers were found emerged. All the tubers planted were emerged
in clones PRP 225861.5 and variety Kufri Sindhuri in second observation. Early blight
disease was scored at highest (8 in 1 to 9 scale) in Desiree followed by PRP 85861.12 (7).
The late blight disease was not that severe this year, However, clones CIP 384321.15, MS
35.9, CIP 3940003.161 and PRP 85861.12 were less infected compared to the clones CIP
392617.54, PRP 85861.12, PRP 225861.5, CIP 392244.3 and CIP 385556.4.

Undersize tubers were counted highest from clone CIP 393085.5 (169) followed by variety
Kufri Sindhuri (164) whereas the highest percentage of tuber weight from this size category
(21) was in clone CIP 392617.54. Clone MS 33.9 produced the highest number of seed size
tubers (126) and lowest (57) by CIP 385556.4. Highest weight percentage of seed size tubers
were obtained from the clone CIP 392244.3 (54%). All other clones had less weight
percentage of seed size tubers compared to variety Desiree (50). Oversize tubers were
harvested highest (59) in clones CIP 384321.15 and CIP 393085.5 (Table 6). Highest
percentage of oversize tubers (50%) were harvested from the clone CIP 394003.161 whereas
the lowest (23%) in CIP 392244.3. Total number of tubers per plot were counted highest
(343) in clone CIP 393085.5 followed by MS 35.9 (318) and Kufri Sindhuri (287).
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respectively. All other clones assessed had low yield per plot compared to check variety
Kufri Sindhuri. The number of tubers per plot was directly correlated with the weight total,
as highest weight was harvested from the clones CIP 393085.5 (13.7 kg/plot) followed by MS
35.9 (12.4 kg/plot) and CTP 393085.5 (11.9 Vha).

Table 1.7. Plant characteristics of potato clones in CVT at RARS Tarahara, 20067/68

E'“;f]'"""" G.:E“ Plant "E;‘ Stem Tuber distributions (wt % & size)  Total/plot -

Clones I i cove I:':'ﬁ; b mit Tit:t LB us S5 " Qa8 g kg {l,:I:n}
r(va) ¥ 2 OWL ¥ Wt # Wt

CIP384321.15 B4 90 33 250 i 7 3 116 I7 89 37 39 46 24 113 18.0
MS 3159 3 80 80 57.2 5 2 3 149 18 126 43 44 39 318 124 195
CIP392617.54 93 9& 60 489 3 3 4 92 23 75 48 I3 32 189 83 12.5
CIP394003.061 83 493 65 294 3 2 3 B& 14 68 36 49 S50 203 &l 12.5
CIP393085.5 il 83 70 472 A 5 4 169 16 114 38 59 46 M3 137 232
PRP225861.5 83 100 40 273 4 4 4 iy & 119 49 58 44 243 119 16,5
PEPESRO1.12 84 93 B0 EO N 4 4 3 33 14 a0 41 35 46 130 74 11.1
CiP392244.3 80 53 63 29,1 3 6 4 87 31 99 54 23 25 210 &3 127
CIP3R3356.4 &3 EEO B0 285 3 3 4 a7 19 57 45 23 35 147 6.6 10.5
Desiree (ch) B4 95 ol 19.7 3 5 3 74 19 B9 50 28 34 190 69 10.4
K Sindhuri{ch) 78 100 80 6.3 3 5 4 |64 16 83 39 30 38 287 6% 1035
CV (%) 13.8
F-value <001
LSD (0.05) 2.845

A highly significant difference was observed in the yields tons per hectare. Almost all of the
clones assessed were high yielder compared to both of the check varieties. Clone CIP
393085.5 was found highest yielder producing 23.2 t/ha. On the basis of plant and yield
characteristics, clone CIP 393085.5 has been promoted to CFFT, clones CIP 384321.15, MS
35.9 and PRP 225861.5 are to be retested and all other remaining clones will be discarded
from the variety evaluation scheme.

Hills

One set of CVT with seven different new cones was planted this year at Hattiban Research
Farm of NPRP Khumaltar, Varieties Desiree and Kufri Jyoti were considered as the check
varieties (Table 1.8). Plant emergence was highly satisfactory this year showing 97 to 100%
emergence. Percent ground cover at first observation was recorded highest (58%) in CIP

394005.115 and lowest (43%) in CIP 393574.61, whereas in second observation, it ranged
from 40% (Desiree) to 80% (CIP 394005.115).

Tallest plants were measured in clone PRP 35861.18 (65.5 cm) and shortest (28.5 cm) in
Desiree. Plants of all the tested clones were highly uniform this year in the trial scaling 4 to 5
in scale, however, plants of clone PRP 25861.1, CIP 394005.115 and variety Desiree were
more uniform than others. Plant vigor had also the same trend in the trial as was in plant
uniformity. Average number of main stems per plant were counted highest (4.5) in 1 to 5
scale in clone CIP 394050.110 followed by PRP 25861.1 (4.2). Other clones had less number
of main stems per plant compared to the variety Kufri Jyoti (3.6).
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_Table 1.8. Performance evaluation in clones in CVT at NPRP Khumaltar, 2067/68

Emer Ground Plan Uni ¥ Stem Tuber size distribution (% &

Clones genc cover tht for ¥ /plan wi) Total/plot  Adj.
e(®s) (%) (cm)  mit L{#) us 55 0s yield
I I ¥ Bowrt £ 9wt 2 owt # Wt (L'ha
= ke |
PRP55861.0 e 3173 612 4 4 3D 190 64 193 32 11 5 394 B4 1.7
MS 359 9 s M 31,7 4 ! 35 343 63 39 35 9 3 T00 141 192
CIP394030.110 g7 4 A b 4 4 453 346 54 403 45 6 2 735 156 213
PRP25861.1 on @ 71 807 5 h] 42 121 37 351 45 39 8 411 153 212
CIP394005.115 oo 58 8 417 5 3 32 |59 49 3503 46 13 6 475 132 |83
CIP323574.61 90 43 83 490 4 3 30 Ila 40 184 40 3/ 20 336 127 155
CIP33861.18 99 49 39 655 4 1 ERI T 24 164 42 31 34 286 145 200
Diesiree {ch) [0 46 40 285 4 4 35 150 64 149 30 10 & 309 7.1 09
K Jvati ich) o0 % 71 411 5 3 368 94 30 213 45 46 25 353 151 210
CV (") 13.3
LD .03 3537
F-value B <. 0(¥1

In the vield and its parameters. the highest number of undersize tubers was obtained from the
clone CIP 394050.110 (346). followed by clone MS 35.9 (343). Clone PRP 35861.18 had the
lowest number (71) of undersize tuber, whereas clone MS 35.9 had the highest percent
weight (63) of under size tubers followed by PRP 55861.6 and variety Desiree (64). Seed
size lubers were produced the highest by number in clone CIP 394050.110 (403). Except the
clones CIP 394005.115 (46) all other clones were either at par or inferior to variety Kufri
Ivoti in the percentage seed size tuber weight. PRP 335861.18. one of the NPRP bred clones
had the highest number of oversize tubers and percent oversize tuber weight as well (34).

Check variety Kufii Jvoti had the second highest (23) percent oversize tubers compared to all
other assessed clones in the trial. Total number of tubers per plot was counted highest (7353)
in the clone CIP 394030.110 which influenced the total weight per plot and average yield
tons per hectare also. All the tested clones were superior to variety Desiree in total number of
tubers. total weight kg and yield tons per hectare, however Kufri Jyoti another check variety
ranked third in yield tons per hectare. A highly significant difference was observed in yield
tons per hectare between the tested clones (Table 1.8).

Based on the performance, clones CIP 394050.110 and PRP 25861.1 are promoted to CFFT,
clones PRP 53861.6, MS 35.9, PRP 35861.18 and CLP 393574.61 are to be repeated one year
more in CVT at Khumaltar and remaining clone will be rejected from the testing.

At RARS, Lumle eight different genotypes were tested against varieties Kufri Jyoti. Kufri
Sindhuri and Desiree (Table 1.9).

In the wial average number of tubers per plant were counted highest (11) in clone CIP
392250.56 followed by LBr 44 (9.5) and CIP 393339.242 (9.0). respectively whereas lowest
(3.2) in CIP 392657.8 and Desiree (3.5).

Clone CEZ 69.1 produced highest number (123) and highest weight (36%) of under size
tubers among the tested clones. Whereas seed size tubers were obtained highest (46) from
variety Kufri Jyoti followed by Desiree (45) another check variety (Table 8). Clone CIP
393339.242 produced highest percentage weight of seed size tubers (36%) and lowest (25%)
in clone CIP 393619.8. Highest number of oversize tubers was harvested in variety Kufri
Jycti (46) and second in Deiree (45).
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Table 1.9. Performance of potato clones in CVT at RARS Lumle, 2067/68

P Plant Tubers Tuber # & wt (%) distribution Total

Clones hvid. height /plant s 0 05 tubers/plot :;f;:’;
(#)  (em) (8 # WL # wt # wt # kg
CIP392657.8 21 32 42 20 20 29 19 51 80 25 7.0
CIP 3922443 23 6.7 84 24+ 30 27 19 48 144 42 118
CEZ 69.1 23 8.7 123 36 27 28 30 36 169 3.6 100
CIP 39357461 23 4.7 69 o S R 24 45 125 37 104
LBr 44 23 9.5 101 28 39 30 28 42 168 47  13.1
CIP 39225056 21 11.0 7 29 25 28 21 43 116 33 94
CIP 393339242 23 9.0 06 27 42 36 2 3117 43 122
CIP 303619.8 23 45 42 13 29 25 I8 62 109 43 119
Kufii Jyoti (ch) 24 7.7 66 12 46 28 51 59 163 6.1 17.
Desiree (ch) 24 6.7 03 24 45 34 9 42 11 A9 133
K. Sindhuri (ch) 21 3.3 40 B - 2. 33 s .48 768 33 &3
F-value "
CV (%a) 18.0
LSD (0.05) 29

Sixty-two percent of the tubers obtained were over size in clone CIP 393619.8. Per plot tuber
production was highest (6.1 kg) in Kufri Jyoti followed by Desiree (4.9 kg), whereas variety
Kufri Sindhuri was the lowest (2.2 kg). In the yield tons per hectare, a highly significant
differences between the tested clones was observed, Variety Kufri Jyoti gave highest tuber
yield (17.1 t/ha) followed by another check variety Desiree (13.1 t/ha) and LBr 44 (13.1 t/ha,
respectively. Variety Kufri Sindhuri was lowest yielder (7 t/ha) among the tested clones and
Kufri Sindhuri among the tested variety (6.3 t/ha) probably due to the severity of late blight
disease.

Based on the results obtained, clones CIP 388764.26LB, CIP 387115.8L.B, CIP 393280.64,
CIP 393637.10 and CIP 393233.64 are promoted to CFFT for next year.

At ARS, Pakhribas, nine clones were assessed and compared with varieties Desiree and Kufri
Jyoti (Table 1.10). Plant emergence was counted 66 to 94% in the clones evaluated.

Table 1.10. Phenotypic and yield performance of tested clones in CVT at ARS

Pakhribas, 2067/68
Tuber gize distributions
& Emer Groun Un'f Plant Stems L [_H & %% wt) Tﬂmlf’pjﬂt Yield
ones genc dcover ommi  ht.  /plant .
e (% t (em (@ 58 S8 03 Wi
¥ owl # wt  #  owt A Kg

D.Valley 83 34 3 18.2 3 B 71 26 53 45 153 30 139 44 a.1
T. Valley 66 54 3 13.9 3 7 75 64 14 36 0 0 89 Il 1.6
Wintr alley 94 49 3 214 2 g 124 49 47 32 14 20 54 4.1 3.7
PRP115963.5 77 58 4 304 4 5 T4 25 55 49 15 26 144 435 6.3
CIP394050.110 86 B6 5 40.7 3 3 291 40 151 42 34 18 476 137 191
PRP23RG1.1 87 BT q 50.3 4 3 217 21 143 29 94 30 455 203 282
CIPI94005.115 88 79 4 41.3 4 d 146 32 107 45 28 21 211 47 12.1
CIP393574.51 90 53 4 23.0 3 5 Bl 24 R0 52 17 24 119 153 7.7
PRP25B61.8 87 82 4 k% ol 3 5 8B5S 17 72 44 28 38 186 1.1 9.8
Desiree (ch) 93 60 4 322 3 5 120 26 89 46 28 29 237 T4 102
K. Jyoti (ch) 92 G6 5 34.0 3 4 105 17 154 53 3B 30 287 106 147
CV (%) 11.2
LSD (0.05) 1.777
F-value =001
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Clone Winter Valley had the highest percent emergence (94) followed by Desiree (93) and
Kufri Jyoti (92%). Percent ground cover was measured highest (87%) in PRP 25861.1 and
lowest (49%) in the clone Winter Valley. Plant uniformity was measured highest in 1 1o 5
scales, in clone CIP 394050.110 (5) and Kufri Jyoti variety (5). Plants of clonc PRP 25861.1
were tallest (50.3 cm) and shortest (13.9 cm) in T. valley. Average number of main stems
were counted highest (4) in the clones PRP 113963.5, PRP 25861.1 and CIP 394005.115
whereas lowest (2) in Winter Valley. Clones D. Valley, Winter Valley and T. Valley were
highly susceptible to the late blight disease whereas clones CIP 594050.110 and PRP 25861.1
were less susceptible scoring 3 in | to 9 scales (Table 1.10).

Number of undersize tubers was counted highest in the clone CIP 394030.110 (291) tollowed
by PRI 25861.1 (217). whereas percent weight was highest in the clone T. Valley (64%).
Seed size luber number was also counted highest (131) in the clone CIP 394050.110 followed
by the variety Kufri Jyoti (154) and the clone PRP 23861.1 (143). Percent seed size weight
was obtained highest (33) from variety Kufri Jyoti and the clone CIP 393574.61 (52). None
of the tubers obtained were [rom oversize category in the trial. Out of 433 tubers in the plot
highest number of oversize tubers (94) were counted in the clone PRP 25861.1, it influenced
its weight percentage also. As a result highest weight percentage was obtained in the clone
PRP 23861.1 (30%) followed by PRP 23861.8 (38%). Total number of tubers was counted
highest (476) in the clone CIP 394050.110 and lowest (89) in T. valley (Table 1.10). Total
harvest of the tubers per plot was highest (20.3 kg) in the clone PRP 25861.1 [ollowed by
CIP 394030.110 (13.7 kg'plot), whereas all other lested clones produced less than variety
Kufri Jyoti (10.6 kg). A highly significant difference in the vield tons per hectare was
observed. Among the tested clones, PRP 23861.1 was found the highest vielder (28.2 tha)
followed by CIP 394030.110 (19.1 vha). The average yields in all other clones remained
inferior to one of the check varieties Kufri Jvoti (14.7 t'ha).

Based on overall performance. clones CIP 394030.110 and PRP 25861.1 are promoted to
CFFT. clones D. Valley, T. Valley, Winter Valley, PRP 115963.5 are to be retested one year
more and clones PRP 23861.8, CIP 393574.61 and CIP 394003.113 are to be discarded from
the trials.

1.2.3 COORDINATED FARMERS FTELD TRIALS (CFFTS)
Introduction

Clones promoted from on-station lrials are tested as CFFTs in different outreach research
sites of NARC by research partners throughout the country (Table 10). NPRP also conducts
some on-farm trials in its own initiation. Most important plant and yield parameters, farmers'
feedback on the plant and tuber appearance, foliage characteristics and taste of assessed
clones in comparison to the existing popular varieties from respective locations are obtained
in the CFFTs. Highly preferred clones selected from CFFT are further verified under farmers’
field conditions as farmer's acceptance tests (FATs) prior to release as the commercial
varieties.

Materials and Methods
In all the locations, plots consisted four rows, each planted with 12 tubers. Row to row and

plant to plant spacing was maintained at 60 x 25 cm. The trials were designed as RCBD with
four replications. Plots were fertilized at the rate of 100:100:60 kg NPK and 20 tons compost
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per hector as basal dose in furrow. Seed size used was 25 to 50 g. All other cultural practices
were followed as per the NPRP recommendations, Potato clones used in Terai and hill CFFTs
are as following:

Table 1.11. Potato clones nsed in CFFT at different locations

Terai (winter season) Hills (summer season)

RARS, RARS Tarahara RARS Lumle ARS Pakhribas NPRP Khumal

Nepalgunj

PRPR3B61.11 CIP389746.2 CIP387115.8LB CIP385499.11 CIP385499.11

PRP85861.8 PRP85861.11 CIP388764.26LB CIP393385.39 CIP393385.39

CIP393619.8 PRPB5861.8 CIP392271.58 L2354 L 2354

CIP392706.35 CIP39338339 CIP393280.64 CIP388580.6 PRP23861.11

CIP392271.38 CIP396233.64 CIP393637.10 CIP392661.18 CIP392661.18

Desiree (ch) Desiree (ch) PRP85861.11 Desiree (ch) Desiree (ch)

K. Sindhuri (ch) K. Sindhuri K. Jvoti (ch) PRP23861.11 Kufri Jyoti(ch)
K. Jyoti (ch) Rosita (ch)
Local (ch)

Observations taken:

- Plant emergence (counting at 15 and 30 DAP in the plains and 30 and 45 DAP in the hills)
- Plant uniformity (after 5 -6 weeks using 1 - 5 scale)

- Percentage ground cover (average of 5 plants)

- Number of main stems per plant (average of 5 plants)

- Maturity categories (early, medium and late)

- Late blight rating (1-9) scale

- Insect damage on foliage

- Number of tubers/plot

- Tuber yield (kg/plot) with tuber number and weight by size class (small, medium and large)
- Farmer's rating on plant, tuber and taste at harvest

Terai

At RARS, Nepalgunj, one set of CFFT with five clones was planted in its outreach research
site this year. As in previous years, varieties Desiree and Kufri Sindhuri were used as the
check varieties (Table 1.12). In the first observation, plant emergence was below 37%,
whereas in second observation, it was almost doubled ranging from 63% (clone CIP
392206.35) to 77% (in variety Desiree). Percent ground cover remained below 48% this year.
Plants of variety Kufri Sindhuri were taller than all of the tested clones.

Average number of main stems per plant were counted highest (4.7) in the clone PRP
85861.8 followed by clone PRP 85861.11. Number of main stems per plant was higher in
Desiree (3.5) than Kufri Sindhuri (2.9). Plant uniformity ranged from 2 (clone CIP 393619.8)
to 4 (clone PRP 85861.11). Not much difference in early blight disease infection was:
observed between the tested clones. But in the case of late blight disease, variety Kufri

Sindhuri was found less infected than all other clones, however, disease severity did not cross
the scale of 4 in 1 to 9 scales. '

Clone PRP 85861.8 gave the highest number (253) and weight (13) of undersize tubers. The
number of seed size tubers were harvested highest (402) from clone PRP 85861.11 followed
by PRP 85861.8 (399). But the differences in percent weight of seed size tubers between the
tested clones and check varieties remained lower. Number of oversize tubers remained lower
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this vear in all of the clones, counting highest five tubers in clone CIP 395619.8 and lowest
one in Kulri Sindhuri. Percent weight of oversize tbers was found highest (3) in clone CIP
393619.8 followed by CIP 392271.58. Number of tubers per plot were counted highest (654)
in the clone PRP 83861.8 and lowest (294) from CIP 393619.8, however, total weight of the
tubers per plot were obtained highest (22 kg) from the clone PRP 85861.11 (Table 1.12).

Table 1,12, Phenotypic an yield characteristics of advanced potato clones in CFFT Nepalgunj,

2067/68
Emergence  Ground  Plant — Stem  Unif luber size & wi disiribution Toral/ .
Clones : | cover  height  Jplant onmit b s 55 05 plot vield
== (el lem) i#) y # wi # wi & wi # wi (tha)
PRPE3REL,11 34 70 48 inTd 4.2 4 314 D 402 8 2 2 3§ 22 3.l
PRPES861.8 37 M 33 59 47 3 4 253 13 399 8 2 2 654 18 243
CIP393619.8 7 & 33 HE 28 3 04 48 4 W 92 5 s %4 18 151
CIP392706.35 26 63 0 28 36 3 4 176 9 29 88 3 3 475 1§ U5
CIP392271.58 26 7 3 e 28 3 3 31 3 W 24 5 3BEOIT B3
Desiree (ch) is m 35 410 i3 3 4 o 6 351 92 3 3 34 16 229
KSindhuritch)y 30 74 33 318 29 3 2 17 1L 32 R 1 1 360 18 M0
CV "o 1.1
LSD (.05 3934
F-value - 0,282
Yield differences between tested clones was not statistically significant this year, however.
clone PRP 85861.11 produced highest yield (30.1 t'ha) and lowest by variety Desiree (22.9
t'ha). Based on the results, clones CIP 393619.8 and CIP 392271.58 are promoted to FAT
and remaining clones namely PRP 83861.11, PRP 85861.8 and CIP 392271.58 are to be
repeated one year more in the CFFT (Table 1.12).
At RARS, Tarahara OR sites. five advanced potato clones were tested and compared with
standard commercial varieties Desiree and Kulri Sindhuri (Table 1.13). More than 68% plant
emergence was observed in the trial. The highest emerging clone was PRP 83861.11 (95%)
and lowest emerging clone CIP 396233.64 (68%).
Table 1.13. Clonal performance of potato clones in CFFT Tarahara, 2067/68
S N ]
Emerg  Ground Plant  Plam Siem Tuber disiributioes {#.& Yom) Total/ploi .J.Idj.
ence cover LB ht  unilorm  /plant LS 55 05 Yield
Clones e, i : P hy
(%) (%) em) mity W) T & & ow £ w4 0w
CIP 389744.2 78 785 Y 4 27 83 12 68 238 73 60 141 2231 184
PRP R5861.11 93 81 1 362 5 L1 189 16 154 43 2 42 157 43 27
PRI 85818 75 85 1 448 1 42 252 25 106 32 68 43 16l 425 214
CIP 39338339 73 735 2 458 4 3.3 240 24 166 45 59 32 120 Jd&d 151
CIF 396233.64 68 70 2 46l 1 24 164 24 9 41 40 35 101 300 129
Desires (ch) 86 74 3 4 3 41 122 18 122 S0 39 32 95 283 123
K. Sindhuri (ch) 81 64 4 404 3 50 229 25 |63 i 28 25 79 419 93
LSD (0.03) 6.951
P vl 0011
CV (%) 29,4

Percent ground cover ranged 64 (Kufri Sindhuri) to 85 (PRP 85861.8). Both of the check
varieties were more affected by late blight disease than tested clones this year. Clones CIP
389746.2, PRP 85861.11 and PRP 85861.8 were observed almost resistant this year in this
location. Plants of all tested clones were almost same in the height showing very low
variability. Plants of tested clones were highly uniform compared to both of the check
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varieties. Average number of main stems per plant was counted highest (5) in Kufri Sindhuri
and lowest (2.4) in clone CIP 396233.64.

Number of undersize (<25 gm) tubers were counted highest (252) in PRP 85861.9 followed
by CIP 393385.39 (240) and variety Kufri Sindhuri (229), respectively (Table 1.13).
Percentage weight of undersize tuber category was highest (25%) in the clone PRP 85861.8
and variety Kufti Sindhuri. Clone CIP 393385.39 produced highest number of seed size
tubers (166) followed by Kufri Sindhuri (163). Both of the check varieties produced highest
seed size tuber weight percentage compared to the tested clones in the trial. Highest number
and weight percentage of oversize tubers were produced by the clone CIP 389746.2 and
lowest by Kufri Sindhuri. Per plot harvest of tuber was highest (464) in clone CIP 393385.39
and lowest in CIP 389746.2 (224), Highest weight of the tubers per plot was obtained from
clone PRP 83861.8 (16.1 ka). All of the tested clones were superior in the tuber weight
compared to both of the check varieties in the trial. A highly significant difference was
observed in yield tons per hectare between the tested clones. Clones PRP 85861.11 was found
highest yielder (21.4 t'ha) followed by PRP 835861.8 (21.4 t/ha). Based on the results, clones
CIP 389746.2 and CIP 389746.2 are recommended to test for one year in FAT, clones PRP
85861.11 and PRP 85861.8 for retesting and remaining clone CIP 396233.64 to be discarded
from the trial.

At Kimdule, Bagling, a RARS Lumle outreach research site, a total of six clones were tested
against variety Kufri Jyoti (Table 1.14). In the height, plants of clone CIP 393637.10 were
tallest (24.6 cm) followed by CIP 393280.64 (23.3 cm). Average number of main stems was
counted highest in variety Kufri Jyoti (6.4) and lowest (3.8) in CIP 393637.10.

Table 1.14. Performance of potato clones under CFFT at Kundule, Baglung, 2067/68

Plants Plant Stem  Tuber size distributions (# & "owr) Total Total

B bvid, height Jplant  US 55 0S  tuber/plot weight :‘;;‘E:
@ (m) B F w # w_# W@ (ke)
CIF3871158LB 24 201 40 75 15 38 28 42 56 165 68 187
CIP38876426LB 24 196 63 243 38 65 34 28 29 335 70 196
CIP392271.58 24 214 50 13 19 61 32 50 49 244 78 215
CIP393280.64 24 233 51 128 32 53 30 35 38 216 69 191
CIP393637.10 23 246 38 118 28 36 30 24 42. 178 PEI
PRPS5861.1 33 95 4ab 385 42 0 % H T 46 64 178
Kofidyori(ch) 24 193 64 143 26 64 231 40 42 246 76 211
F-value *
CV (%) 8.9
LSD (0.05) 40

Average number and percent weight of undersize tubers were produced highest by clone PRP
85861.1 (265 and 42%) indicating this clone slight late in maturity, whereas clone CIP
388764.26LB produced highest number of seed size tubers (63) followed by Kufri Jyoti (64)
and CIP 392271.58 (61) respectively, Percent weight of seed size tubers was obtained highest
from clone CIP 388764.26LB (34%). Number and percent weight of oversize tubers were
obtained from clone CIP 392271.58 (50), whereas clone CIP 387115.8LB produced highest
(56) percent weight of oversize tubers. Total number of tubers per plot was harvested highest
(346) from clone PRP 85861.1 whereas highest tuber weight per plot from clone CIP
392271.58 (7.8 kg) followed by varety Kufri Jyoti (7.6 kg). The differences in tuber yield
tons per hectare between the tested clones was significantly different. CIP 392271.58 was

highest yielding clone among all the tested clones in the trial. All other clones were inferior
ta check variety Kufri Jyoti (Table 1.14).
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Hills

AL ARS. Pakhribas, five different potato clones were assessed against varieties Desiree and
Kufii Jyoti this year under farmers’ field conditions (Table 1.15). More than 81% tubers were
emerged (his year in the trial. Percent ground cover was highest (81%) in the clone CIP
38580.6. Farmer's local had the lowest ground cover (46%).

Plants of clone CIP 393383.39 and PRP 23861.11 along with CIP 385499.11 were less
affected by hailstone, whereas local cultivar was severely damaged. Tallest plants were
measured from CIP 388580.6 (52.1 ¢m) followed by PRP 25861.11 (47.6 cm). Plants of
Desiree variety were shortest in the height (29.0 ¢m). Clone CIP 385499.11 was highly
susceptible to late blight disease scoring 9 in 1 to 9 scales. Least affected clone was CIP
393383.39 (2). Plant uniformity was rated highest (5) in clone L 235-4. Plant vigor was
higher in clones L 233-4. CIP 388580.6 and PRP 25861.11 (5) and lowest (2) in the Local
check.

Table 1.15. Phenotypic and yield characteristics of potato clones in CFFT at Pakhribas, 1067/68

Gmd Pl I'uber size distribution (size &

A Unifor  Plant Hail "awl) ’ Yield
Clones “i 'u er i_n. Mity  vigor g Us 35 05 Total/plot (Wha)
Grap - e E wi F w4 wt 4 Wk

PRP3SS449.11 70 348 d k! 9 3 135 21 147 48 46 33 328 12 16.0
CIP393385.39 74 439 4 4 2 2 175 23 138 43 54 34 367 14 20.2
L2354 68 46.7 3 3 f 5 285 45 102 42 13 13 340 9 12.0
CIP3RR580.6 &l 52.1 i 3 6 3 J21 23- 95 41 46 38 262 10 13.3
CIP392661.18 65 364 i i 5 7 132 3¢ 74 AW 27 32 23] 8 10.3
PRP238A1.11 76 47.0 4 3 4 2 I52 19 120 33 73 49 345 15 21.5
Desiree (ch) 34 290 3 4 7 [ 150 23 103 50 2% 27 261 9 1.8
K. Jvoti (ch) 63 294 4 4 (4] 4 49 24 113 40 3% 37 318 11 13.8
Local ich) 46 409 3 ) 6 B 121 28 53 39 17 34 191 ] 8.5

LS5O0 035) 2.169
F-value <001

Number and percent weight of small sized tubers were harvested highest from clone L. 235-4
(285 and 5). Tuber numbers of seed size category was produced highest (147) from CIP
385499.11, Variety Desiree had the highest weight percentage of seed size tuber. Clone PRP
25861.11 produced the highest number of oversize tubers (73) and weight percentage as well
(49%). Total number and weight of the tubers per plot were harvested highest from the clone
CIP 39338539 (367) and PRP 25861.11 (15 kg/plot) respectively. Tubers yield tons per
hectare between the tested clones significantly. Clone PRP 25861.11 produced highest yield
(21.5 tha) followed by CIP 393385.39 (20.2 tha). respectively. All three check varieties
were inferior to tested clones in the yields. Among the check varieties, local check was very
inferior. Based on the results obtained, clones PRP 25861.11 and CIP 393385.39 are to be
promoted to FAT, clones CIP 3835499.11, L 235-4 and CIP 388580.6 are to be repeated one
year more CFFT and clone CIP 392661.18 has to be discarded from variety evaluation

scheme (Table 1.15).

One set of CFFT with five different clones was planted in the farmers’ fields from
Dolakha/Sindhupalchowk districts (Table 1.16). Varieties Desiree, Kufri Jyoti and Rosita
were considered as the check in the trial. Tubers of variety Desiree had one hundred percent
emergence and remaining clones ranged from 81 to 90%. Percent ground cover was highest
(90%) in clonc Rosita whereas lowest (10%) in Desiree. Plants of variety Kufii Jyoti were
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also poorer compared 1o other improved clones assessed in the trial. Along with Rosita,
clones L 235-4. PRP 25861.11 and CIP 392661.18 were found highly resistant to late blight,
whereas variety Kufri Jyori was also highly susceptible compared to all of the improved
clones assessed.

Plants of clone CIP 393385.39 were measured tallest (68.3 cm) followed by L 233-4 (66.7
em) and CIP 392661.18 (65.5 cm) and Desiree. shortest (20.9 cm). Plants of clone L 233-4
were highly uniform rating 5 in 1 to 3 scales. In other clones, it rated 3 to 4. Plants of Rosita
had highest (4.9) and Desiree had lowest number (1.9) of main stems plant,

In vield dara (Table 1.16), clone CIP 393385.39 produced highest number of undersize tubers
(118) followed by Rosita (109), whereas the variety Desiree had the highest percent weight of
undersize tubers (15%). Rosita, a highly adopted old improved varien had the highest
number of seed size tubers followed by the clone L 2354 (229). Variety Desiree had highest
percent weight of seed size tubers (77%0). Oversize tuber numbers and percent weight were
obtained highest from PRP 23861.11. Variety Rosita had a highest total number of tubs per
plot (371) followed by L 35-4 (346) whereas the total weight per plot was obtained highest
from clone PRP 23861.11 (16.4 k) followed by Rosita (12.9 kg).

Table 1.16. Phenotypic and vield characteristics of potato clones in CFFT at Dolakha, 2067/68

Eme Tuber size distributions 13 & "anl)

Clones e O T i'ii’?l s 55 G Tewme G

%l (%) fem)  mity (*1 £ wi = wt = Wi = Wi (tha
CIP385499.11 &1 55 2 4.1 + 3 b 2 T 49 T3 18 21 19 82 13.7
CI1P393385.39 g3 g2 3 68.3 4 3.2 {18 10 188 71 19 19 327 110 178
L2354 83 82 I bt.” - 4.2 Q8 9 23 71 21 19 346 16 18.2
PRP23861.11 8BS il 1 582 4 £t +7 3 183 55 48 41 288 e+ 16.9
CIP392661.18 88 a7 I 65.5 3 3.1 id 4 120 65 21 31 183 g4 150
Desiree (ch) 100 10 7 209 3 1.9 0 15 B 7 &% 104139 32 44
K. lotiich L1 28 & 28.3 ) 27 59 f 167 73 _ 1T 21 243 8.4 13.5
Rosita(eh) B3 G0 | 8.9 4 4.9 s 9 BTOT M4 2 3N i29 212
F value 0004
CV (%) 264
LSD(0.05)

A highly significant difference was observed in yield tons per hectare. Among the tested
clones, PRP 25861,11 gave the highest vield tons per hectare (26,9) followed by Rosita (21.2
t'ha). Both of the improved check varieties were highly inferior to the local check (Rosita)
and all of the assessed clones in the trial at this location. Results clearly demonstrated that
Desiree and Kufri Jyoti varieties are not appropriate 1o use as the check in this location.

Based on the results obtained, clone L 235-4 and PRP 235861.11 are promoted to FAT, clones

CIP 385499.11 and CIP 393385.39 to be retested one year more in CFFT and clone CIP
392661.18 has been rejected from the screening list.
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2.0 COPING WITH CLIMATE CHANGE EFFECTS ON POTATO
THROUGH VARIETY SELECTION AND CROP MANAGEMENT
IN NEPAL

2.1 PRELIMINARY SCREENING OF MOISTURE STRESS RESISTANT
CLONES AT KHUMALTAR

Total of 33 clones were assessed at lHattiban Research Farm Khumaltar in the year of
2067/068 (Table 2.1) under rain-fed, irrigated and rice-straw mulching conditions. All of
other cultural practices were followed as per NPRP recommendations. One irrigation given at
immediately after the planting in all treatments helped plant emergence in all the treatments.
Later on, except on irrigated treatment, rain-fed and mulching plots were stopped irrigation.

Among the tested clones. percent emergence was counted highest (96%) in clones CIP
391058.35. BR 63/65, BSU PO3 and LBr 40 in rain-fed treatment at 45 DAP, whereas in the
treatment of frequent irrigation., majority of the clones had more than 90% emergence.
Percent emergence in mulching treatment was better than rainfed conditions and lower than
irrigated conditions. The clones CIP 394007.55, CIP 394051.4, LBr 40 and NPI 106 had one
hundred percent emergence at 43 DAP. Percent ground cover was observed at 75% in the
clone CIP 393374.72B followed by CIP 393383.39, whereas in irrigation treatment, ground
cover was rated up to 88% in CIP 393383.39 followed by CIP 392242.25 (83%). In mulching
treatment, clone CIP 3933574.72B had highest (83%) ground coverage and lowest (38%) in
clone Ca x LBr40.6.

Plants were measured tallest (31.2 ¢m) in clone BSU PO3 in treatment 1 (rainfed). Clone CIP
378711.7 had tallest plants in irrigated conditions, whereas in mulching, plants of Khumal
Seto-1 were taller (31.6 cm) than all other assessed clones in the trial. Average of plant vigor
between rainfed and irrigated treatment did not differ; however, mulching treatment was
inferior to both of the other treatments. Average number of main stems were counted highest
(4.7) in clone CIP 393383.39 followed by CIP 389660.9 (4.5) in treatment #1. In treatment #2
also the main stem numbers did not differ considerable. But in treatment #3, the average
number of main stems per plant was counted lower. Plant uniformity among the tested clones
in treatment #1 was highest (5) in clones CTP 392244.3, CIP 393385.39 and CIP 393574.72B,
whereas in treatment #2 plants of majority of the clones were more uniform. In treatment #3,
none of the clones reached to 5 in 1 10 3 scales. Results showed that the treatment had the
direct effect on plant uniformity.

In yield and its attributes, the treatment effect can be easily seen. Total number of tubers was
counted highest (157) in clone CIP 391598.8 in rainfed treatment condition followed by NPI
106 (146). Tn irrigated and mulched treatments, clone L 235.4 (194 and 161, respectively)
produced highest number of tubers per plot. In rainfed conditions, clone CIP 391598.8
produced the highest weight (3.9 kg/plot) followed by NPI 106 (3.1 kg/plot). CIP 391011.5
was the highest yield producer clone (4.7 kg/plot) in irrigated and mulched conditions, both.
Clone CIP 391598.8 produced highest yield tons per hectare (25.7 t/ha) followed by NP1 106
(22.6 t/ha), whereas in irrigated conditions, CIP 391011.5 produced the highest tuber yield
(31.2 t/ha). In mulched treatment clone CIP 391011.5 produced highest yield tons per hectare
(26.9 t/ha), followed by LBr 40 (26.0 t/ha).
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Based on overall performance of two consecutive years, clones CIP 391598.75, NPI 106, CIP
391011.47, CIP 392242.25, CIP 391058.35, CIP 394003.161, CIP 392243.17, PRIMICIA,
CIP 378711.7, LBrd0, 1.235-4, CA X 27/40.7, K. SETO-1 and CIP 394007.55 were found
better in rainfed conditions in Khumaltar conditions and these clones will be further assessed
next year in more locations in the hills.

In among the three treatments, percent emergence, percent ground cover, average number of
main stems per plant, total tuber number per plot, total weight per plot and average tuber
yield per plot were superior in irrigation treatment. No difference was observed in plant vigor
between rainfed and irrigated treatments (Table 2.1). Clones CIP 391598.75, NPI 106, CIP
391011.47, CIP 392242.25, CIP 391058.35, CIP 394003.161, CIP 392243.17, Primicia, CIP
378711.7. LBr 40, L 235-4, Cax 27/40.7, Khumal Seto-1, CIP 394007.55, K. Chipsona-2 and
Ca x LBr-40.6 did well in all of the three moisture conditions.

2.2 PRELIMINARY SCREENING OF MOISTURE STRESS RESISTANT
CLONES AT RARS PARWANIPUR, BARA

At RARS Parwanipur, Bara 68 different clones were assessed for their suitability in 3
different moisture conditions as in Khumltar, Laliptur (rainfed, irrigated and mulched
conditions). Percent emergence in irrigated and mulched conditions was slightly better
compared to rainfed treatment (Table 2.2.1). Plant emergence in all of the three treatments
did not differ between the tested clones, however average emergence in rainfed treatment
remained slightly lower (90%) than other two treatments (95%).

Plant vigor in majority of the clones was higher in moisture conditions followed by irrigated
conditions, but plants were measured taller in rainfed conditions compared to irrigated
treatment but shorter than in moisture conditions. The effect of moisture treatments on plant
height varied with clones. Average number of main stems per plant counted slightly higher in
mulched treatment followed by irrigation. Late blight disease was severe in mulched plants
compared to both of other treatments. The severity in rainfed conditions was slightly
observed higher than irrigation.

Total number of tubers per plot was counted comparatively higher in irrigated plot, but not
much difference observed between rainfed and mulching treatments. The effect of treatments
on tuber number differed with clones. Average weight of the tubers per plot was obtained
highest from mulched treatment followed by irrigated and rainfed treatments. The weight of
the tubers was also affected considerably by the treatments, Clones from mulched plots
produced slightly higher tuber yield than irrigated and rainfed plots. Since this is one year

result, further verification is recommended with the best performing clones for one year more
(Table 2.2.2).
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3.0 WEED MANAGEMENT STUDY ON POTATO
Introduction

Potato is the most important vegetable crop as well as staple food crop of Nepal. The average
on-station vield is recorded about 25 t'’ha whereas the national productivity is quite low
(13.38 t'ha). One of the causes of low productivity of potato is due to weed problem in the
potato field especially during tuber bulking period (after 50 DAP) in all potato growing
regions. So attention has to be paid to this aspect also. The yield losses in potato crop due to
weeds range from 10-80 per cent. The result of three year’s trial showed that the yield loss of
potato due to weed infestation was from 26.7 to 89.8 percent in Khumaltar condition where as |t was
23 to 75.1 % ar Malepatan, Pokhara. Weeds are the major problems in potato production, which can
reduce vields through direct competition for light, moisture and nutrients as well as by harboring
insects and diseases thar artack potatoes. From the research findings, it is noticed that if weeds are not
controlled in potato field. they draw 47.5 kg N, 11.9 kg P and 51.9 kg K from the soil. This nutrient
loss results in inadequate for proper potato growth, due to which yield will loss remarkably.

The cost of production goes even higher as weed control practices through human labor is
costlier. These days, there is a labor scarcity at the time of crop period, especially for large
scale production, and labor wages is also increasing over times. So farmers are facing
problems to conirol weeds. Some farmers are even unaware of the yield loss due to weed
competition in potato crop. So far, no research work has been done on weed management
practices in potato crop in Nepal. So there was an urgent need to find out the low cost
management options to minimize the losses caused by weed infestation. Keeping these points
in view. weed management research was conducted at Agriculture Resesarch Station (Hort.)
Malepatan, Pokhara during winter season and at Hattiban Farm NPDP, Khumaltar during
spring season of 2066/2067.

Materials and Methods

The experiment was laid out in RCBD with three replications of eleven treatments; weedy
check, weed free check (Hand weeding at 13 days intervals), one hand weeding + earthing
up, mulching with straw, mulching with black polythene sheet, Metribuzin 0.75 kg a.i./ha at
3-4 days after planting, Metribuzin 0.75 kg a.iha at 3-4 days after planting + one hand
weeding at 45 days after planting, Pendimethalin 1.0 kg a.i./ha at 3-4 days after planting,
Pendimethalin 1.0 kg a.i/ha at 3-4 days after planting + one hand weeding at 45 days after
planting, Paraquat @ 0.5 kg /ha at 15 days after planting and Paraquat @ 0.5 kg /ha at 15
days after planting + one hand weeding at 45 days after planting.

The plot size was maintained 7.2 m* for each treatment with 60cm x 25cm row to row and
plant to plant spacing. Fertilizers and manures were applied @ 100:100:60 kg NPK and 20
tons of compost per hectare, All chemical fertilizers and compost were applied as basal dose.
Potato tubers were planted on 4" Munsir and harvested on 5" Chaita 2067 at Malepatan
Pokhara where as at Hattiban Khumaltar, planting was done on 12" Magh and harvested on
02" Jestha, 2068. One day after planting, irrigation was applied in both location and next day
of irrigation, Metribuzin and Pendimethalin were sprayed as pre-emergence herbicides in the
soil. Paraquat was sprayed after (5-10% germination) 18 days of planting as post emergence
herbicide. Other cultural practices were applied as per the recommendation made by NPRP,
Data were recorded on emergence percentage in 30 days at Malepatan Pokhara and in 45
_ days at Hattiban Khumaltar after planting, uniformity, ground coverage, plant height, number
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of stems/plant, tuber size and tuber yield/plot. Statistical analysis was carried out applying M-
stat C statistical package. Weed count was done at 45 days and before harvest using 0.5 m*
area at two spots within a plot and they were categorized into broad leaf and narrow leaf
grasses and sedges, Number. Fresh weight and dry weight (g/m”) of weed was taken per
individual treatment.

Weed control efficiency was caleulated using the formula:
Weed DA matter vield in control — weed DM yield in treatment

Weed control efficiency = i x 100
Weed dry matter vield in control

Results and Discussion

3.1 INTEGRATED WEED MANAGEMENT STUDY ON POTATO AT MALEPATAN,
POKHARA

Emergence percentage

The highest emergence percentage (99.3) was found in black plastic mulching followed by
hand weeding plus earthing-up and Paraquat @ 0.5 kg /ha (98.6) respectively and the lowest
(94.4) was in the treatment straw mulching which was statistically non-significant. Proper
germination might be due to the proper moisture in the soil with regular irrigation and well
sprouled seed tubers used.

Ground coverage and uniformity

The highest ground coverage (98.3%) was recorded in black plastic mulching. It might be due
to suppressed of weed germination by black plastic mulching so that the crop utilized soil
nutrients properly and growth was fast. The lowest ground coverage (83.3%) was weedy
check treatment which might be due to crop suppressed by weeds.

Black plastic mulching recorded the highest uniformity (3). Nearly total tubers emerged at the
same time due to regular irrigation, proper soil temperature, well sprouted healthy tubers and
uniform soil fertility in the field. The lowest uniformity (3.0) was recorded in control
treatment.

Stems per plant and plant height (cm)

The highest number of stems (6.3) was recorded in plastic mulching t'ulimx;cd by straw
mulching (3.8) and the lowest (4.3) was in weedy check treatment (control) which might be
due to the weed suppression.

The maximum plant height (67.4cm) was recorded in crop mulched with hl:_ick polythene
sheet followed by straw mulching (67.2 ecm). The minimum plant height (51.7 cm) was
obtained in the treatment Metribuzin 0.75 kg a.i./ha.

Late blight

Late blight symptoms were seen even in Janakdev in few weed control treatments.
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Number of tubers and tuber yield (t/ha)

The significantly highest number of tubers (700.7) per plot was found in the treatment one
hand weeding plus earthing up followed by straw mulching (426). The lowest number of
tubers (253.7) was recorded in Paraquat plus one hand weeding. Similarly, significantly
highest tuber yield (34.7 t/ha) was recorded in mulching with black polythene sheet followed
by Pendimethalin 1.0 kg a.i./ha (32.4 t/ha). The lowest tuber yield (16.4 t/ha) was found in
weedy check treatment. Tt showed that all the weed control treatments produced more yield as
compare to control treatment.

Weed control efficiency

The highest weed control efficiency (99.5%) was observed in Metribuzin 0.75.kg a.i./ha
followed Pendimethalin 1.0 kg a.i./ha (97.9%). The lowest weed control efficiency (36.6%)
was in one hand weeding plus earthing up.

Table 3.1. Effect of weed control methods in tuber nuber and yield of potato at Malepatan,

2067/68
=T
Emerg Groun Unifor Stevs Pt Late Tubers Jl.l s E

Trearments 9% SO, mity fplt 4 light  /plot yield (]

% (#) {cm) t'ha
Weedy control 05.1 833 3 4.3 559 2 3183 22.8 0.0
Weed free check 972 850 4 46 S8 2 2900 362 800
One hand weeding + 086 833 4 44 537 0 7007 243 366
earthing up : " . 3 i i :
Mulching with straw 94.4 933 4 58 67.2 0 426.0 30.6 g1.3
Black plastic mulching 993 983 5 63 674 13 3680 347 936
Metribuzin 0.75 kg a.i/ha 965 833 3 45 517 17 3530 255 995
Metribuzin + one hand 938 900 4 50 556 0 320 360 951
weeding
:ﬁf‘;:"“"“"“ Likg 951 883 n 49 529 2 3287 324 979
Pendimethalin + one hand
dolarhi 9.5  90.0 4 50 St7 0 33 217 913
Paraquat @ 0.5 kg /ha 986 883 4 $5 564 0 3927 285 746
Paraguat + one hand
G 958 867 4 45 EE& . 1. 28T 283 7Bl
F-test NS oy NS i NS *
LSD(0.05) 498 7.9 188 7.0 3501 6.6
CV % 30 43 223 I3 560 139

3.2 INTEGRATED WEED MANAGEMENT STUDY ON POTATO AT HATTIBAN
FARM, KHUMALTAR

Emergence percentage
The highest percent of emergence (100) was recorded in Paraquat pl'us one hand weeding

followed by crop mulched with black polythene sheet and Pendimethalin plus one hand

weeding at 45 days (98.6%) and the lowest (91.7) was recorded in Pendimethalin 1.0 kg
a.i./ha.
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Ground coverage and plant uniformity

The significantly highest percent of ground coverage (85) was in the crop mulched with black
polythene sheet [ollowed by straw mulching (68.3). The lowest ground coverage (43.3) was
in weedy check treatment which might be due to crop suppressed by weeds. Plant uniformity
was found significantly highest (5) on mulching with black polythene sheet followed by
Paraquat plus one hand weeding (4.3). It might be due to nearly total tubers emerged at the
same lime due to enhanced soil moisture, proper soil temperature in black polythene
mulching treatment. The lowest uniformity (3.0) was recorded in the control treatment.

Stems per plant and plant height (cm)

The highest number of stems per plant (3.7) was recorded in weed free check and Metribuzin
plus one hand weeding followed by Pendimethalin plus one hand weeding and the lowest
(2.4) was in Pendimethalin 1.0 kg a.i/ha. It was statistically non-significant. The maximum
plant height (76.5 ¢m) was recorded in mulching with straw followed by Pendimethalin plus
one hand weeding (72.8cm) whereas the minimum plant height (33.8 em) was obtained in
control treatment. The result was statistically significant.

Number of tubers and tuber yield (t/ha)

The highest number of tubers (362.7/plot) was found when the crop was mulched with black
plastic followed by straw mulching (478.0). The lowest number of tubers (263.3) was
recorded in control treatment. The tuber numbers showed a significant result. The highest
tuber yield (37.6 tha) was recorded in black polythene sheet mulching followed Metribuzin
0.75 ke a.i/ha (28.3 tVha). The lowest tuber yield (2.9 tha) was obtained in weedy check
treatment, The tuber yield was highly significant.

Weed control efficiency percentage

The highest weed control efficiency (93.7%) was observed on black plastic mulching
followed by Pendimethalin plus one hand weeding. The lowest weed control efficiency was
(41.2%) in one hand weeding plus earthing up.

Table 3.2. Effect of weed control methods in yield and yield attributing parameters in

potato at Hattiban (2067-68)
Tuber  Tube 5
Treatments E“:?r G; C “,h-“ 5“"'115 I:I;F T:lhlﬂ L: .Id le d wEL
g% % rmity plant  (cm) s/plot  ( h}PIat P (%)
Weedy control 065 433 3.0 2.9 538 2633 1.733 129 0.0
Weed free check 6.5 65.0 37 3.7 65.7 3500 4.6 243 80.!
One hand weeding + earthing up D38 350 3.7 0 891 3153 14.6 243 412
Mulching with straw 93.1 683 4.0 2.5 76.5 478.0 14.5 243 83.6
Black plastic mulching 986 850 5.0 29 700 9$627 26 3116 937
Metribuzin 0.75 kg a.i./ha 97.9 61.7 33 29 706 3833 17.0 283 813
Metribuzin + one hand weeding 952 833 7 37 674 3620 16.1 26.8 920
Pendimethalin 1.0 kg a.i./ha 21.7 617 3.7 24 681 3067 154 257 846
Pendimethalin + one hand weeding 986 600 3.7 36 728 3523 16.6 - A S+
Paraquat @ 0.5 kg /ha 944 517 33 34 581 29L.7 10.5 174 354
Paraguat + one hand weeding 100  &6.7 4.3 kX | 697 3710 16.2 269 712
F-Test NS [ [ NS (L] o LL] (L]
L5D(0.05) 67 144 084 117 949 1241 364 608
CV (%) &1 136 133 22 483 198 143 143

Note' G.C.%= Ground Coverage %, WC Effecy.%= Weed control Efficiency
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33 VERIFICATIONS OF WEED CONTROL METHODS ON POTATO YIELD IN
FARMER'S FIELD

From two years research finding of Malepatan Pokhara and Hattiban Khumaltar, five weed
control methods were selected for verification in farmer's field. The sites for verification were
selected at Hemja Kaski and Tikathal Lalitpur. Three farmers from each site were selected as
replications. The five treatments were control (no weeding), farmer's practice, black plastic
mulching, Metribuzin as pre-emergence weedicide and Paraquat as post-emergence
weedicide. The potato variety used was Janakdev. Other cultural practices were applied as
NPRP recommendation. Potato planting was done in 2067-04-03 and harvested in 2067-11-
28 at Hemja Kaski, whereas in case of Tikathali, Lalitpur. planting and harvesting were done
in 2067-10-18 and 2068-02-04, respectively. First irrigation was done two days after planting
(for herbicide application).

In Hemja Kaski. the highest tuber yield (28.8 t'/ha) was recorded in plastic mulching followed
by Paraquat spray, whereas in Tikathali Lalitpur, the highest tuber yield (34.7 t'ha) was
obtained in Paraquat spray followed by plastic mulching (34.0 t'ha).

Table 3.3, Effect of the weed control methods in tuber yield of potato at Hemja Kaski (2067/68)

Rep [ Rep II Rep 111 ?1{: :1n rl?;gpla;d

No. Yield No. Yield No. Yield No. Yield

Yield

Treatments (tha)

Ti=conool ( no weeding) 376.0 129 3700 160 319.0 133 355.0 14.1 19.5

T2=Farmer's Practice 3320 156 4500 1B.3 B0 174 376.7 172 238
T3=Mulching 4100 17.0 4330 232 3930 220 412.0 207 28.8
T4=Merribuzin jop.o 17.0 4780 192 3740 150 3840 17.1 23.7
T3=Paraquat 4060 159 5480 208 3540 173 436.0 180 25.0

Table 3.4. Effect of the weed control methods in tuber yield of potato at Tikathall Lalitpur
(2067/68)

n i Mean no. and -
Rep | Rep 11 Rep 111 Jild gk \t:::
No.  Yield No. Yield No. VYield Mo,  Yield (

Treatments

Ti=Control (no weeding) 566 209 481 189 405 1645 4843 18.73 36.0

T2=Farmer's Practice 391 17.6 4387 23.7 469 16.45 449.0 19.25 28.7
T3=Mulching 534 27.5 512 2.1 582 23178 5427 24.43 34.0
Td=Metribuzin 512 21.7 545 234 405 ) 487.3 21.70 0.1
T5=Paraguat 505 233 638 27.15 517 244 5533 2405 34.7
Conclusion

Amm_m the treatments tested for weed control in potato at ARS (Hort.) Malepatan Pokhara,
the highest tuber vield (34.7 tha) was recorded in black polythene sheet mulching followed

by Pendimethalin 1.0 kg a.i./ha (32.4 tha). Weed control efficiency was found maximum
(99.5%) in Metribuzin.

In NPRP Khumaltar at Hattiban research farm, the highest tuber yield (37.6 tha) was
recorded in black plastic mulching followed by Metribuzin 0.75 kg ai/ha (28.3 t'ha).
Maximum weed control efficiency was (93.7%) in black plastic mulching. It is noticed from
the findings that all the weed control treatments produced better yield in comparison to
weedy check, both in Malepatan, Pokhara and Tikathali, Lalitpur.

I:_z farmer's field, both plastic mulching and Paraquat spray showed similar response to potato
_ yield. But for weed control, Metribuzin was the best in both places.
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40 TRUE POTATO SEED (TPS) RESEARCH

4.1. EVALUATION TPS FAMILIES FOR SEEDLING TUBER
PRODUCTION IN THE NURSERY BED

Introduction

This experiment was conducted at NPRP, Khumaltar: RARS, Nepalganj, and ARS (Hort.)
Rajikot. Jumla. The major objectives were to identify the suitable TPS F| progenies with
good uniformity, color, shape and resistant to pest and diseases and high productivity: to
evaluate the parental lines and recommend TPS families for mid hill and Terai.

Materials and Methods

Twelve hybrid TPS families namely C96H-02.7x TPS - 13, C96H-13.29x TPS - 13, C96H-
02.4x CO8HT-64.8. CO6H-024x C99HT -2-32.17, C96H-02.4x C99HT-2-38,1, CI8HT-
200.14 x C99HT-2-38.1. LT 8x TPS-13, LT 8 xTPS-67, MF Il x TPS - 67, TPS 7 x TPS -67,
HPS [1/67 and HPS 7/67 were sown in nursery bed at NPRP Khumaltar, RARS. Nepalganj.
and ARS Rajikot, Jumla received from the International Potato Center (CIP) Peru and HPS
11/67 und HPS 7/67 were used as the check families for seedling tuber production. Plot size
was | m x 1 m. TPS families were sown in RCBD with three replications. Nursery bed was
raised to 15 em high with a mixture of soil and farmyard manure (1:1 ratio). At the time of
seed sowing half centimeter laver of fine compost was broadcasted and seeds were sown in
the holes prepared by marker board and covered with further half centimeter layer of fine
compost. Since seeds were very delicate and sensitive, beds were mulched with paddy straw.
Plots were watered daily until seeds germinated well. Fertilizer was used at the rate of
150:100:50 NPK kg/ha. One hundred seedlings were maintained in 1-m” beds with 25 cm x 4
cm spacing; the excess plants were thinned out after permination. Earthing-up was done
twice, once at 43 days after sowing (DAS) and another at 60 DAS. Harvesting was done at
full maturity stage of the crops.

Results and Discussion
Khumaltar

Seeding of TPS family was done in Magh 11, 2067 and harvesting in 2068-02-16. After
proper germination, hundred plants were maintained per plot in each treatment. The
maximum number of stems per plant (1.9) was recorded in the family C96H-02.4 x C98HT-
64.8 and minimum (1.2) in the family LT 8 x TPS-13 (Table 4.1). The maximum plant height
(53.9 cm) was observed in the family HPS [I/67 where as the minimum (42.7 ¢cm) in the
family LT 8 x TPS-67.TPS family HPS [1/67 produced the maximum numbers of smallest
(>20 g) seedling tubers (461.7), whereas the highest tuber yield (<20 g) was (1.2 kg/plot) in
the family LT 8 XTPS-67HPS 7/67. The minimum numbers (11.7) per plot and tuber yield
(0.03 kg) was recorded in the family HPS 7/67. It was due to low germination. The family
C96H-02.7x TPS-13 produced the maximum tuber numbers (202), whereas the highest tuber
yield (2.9 kg/plot) was in the family C96H-02.4 x C99HT-2-58.1 and the lowest numbers per
plot (8.7) and tuber yield (0.2 kg) was recorded in the family HPS 7/67 of 20-40g seedling
tubers. The highest tuber yield (0.5 kg/plot) and tuber numbers (13) of tuber size <40 grams
was recorded in the family C96H 02.4 x C99HT-2-32.17, whereas the minimum number (1.7)
and yield (0.1 kg) in LT 8 x TPS-13. The maximum tuber numbers (595/plot) was recorded in
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the family HPS II/67. but the highest tuber yield (4.2 kg/plot) was in the family C96H-02.4 x
CO8HT-64.8 and C96H-02.4 x C99HT-2-38.1, The lowest tuber numbers and tuber vield
(20.4 and 0.23 kg) was in the family HPS 7/67; it might be due to poor germination of the
seed. The tuber numbers and vields among the TPS genotypes were statistically significant.

Table 4.1. Yield and yield attributing parameters in TPS.Famin of potato at Hattiban

(2067/68)
Emer Undersizad Seed sizad Cher srzed
Stems Plami Tatl no. and
Trearmenis gence ; i (>20g ) (20-40 g) (=40 g
height yield (kgi'plot
Ya tubers plal tubers plot tubers plot
plant iem = : . = =
sla Yield Mo, Yield No Yield Mo, Yiald
Co6H-02.7xTPS - 13 140 1.6 52.7 195.7 0.7 J02.0 28 87 04 406.4 39
COsH-1329x TPS« 13 10} 1.3 30.1 2537 1.0 131.3 e e 4.7 3 R8T 34
ConH-02 4 x COEHT-64.8 i 19 51.7 3643 1.0 1780 17 9.0 04 3533 4.2
CogH-n2.4 x CYOHT -2-32.17 | R 1L.a 47.7 1933 i 133.0 2.1 13.0 0.3 H13 34
COaH-u2.4 « C99HT-2-58.1 | 13 499 k6.3 1.0 1770 a9 30 0.3 4683 4.2
CYRHT-200.14 x C99HT-2-38.1 ([E (] 49,2 1877 0.3 U7.0 14 [1.7 05 2064 25
LT & x TPS-12 1 12 333 457 08 139.7 12 1.7 0.1 3E7.1 32
LT B » TP5-67 |2 15 42.7 3577 12 130.7 1.8 410 n2 54 32
ME ILx TPS-67 (L] 13 529 457 1.2 1333 1.6 50 n3 4460 23
TPS T TPS 67 100 14 462 296.7 0.9 1047 1.2 13 0. 4037 —
HPS 1157 100 [.3 539 461.7 1.0 1283 1.3 4.0 0l 395.0 |
HPS 7'67 5 ] a 11,7 0.03 87 0z no o 204 023
F-test b "™
LSD{0.03) 1418 3188
CV% 216 19.3

Nepalganj

Seeds of twelve hybrid TPS families namely C96H-02.7x TPS - 13, C96H-13.29x TPS - 13,
C96H-02.4x C98HT-64.8, C96H-02.4x C99HT-2-32.17, C96H-02.4 x CY9HT-2-38.1.
C98HT-200.14 x C99HT-2-58.1, LT 8x TPS-13,LT 8 xTPS-67, MF Il x TPS - 67, TPS 7 x
TPS-67, HPS IU/67 and HPS 7/67 were sown in nursery bed on 17 Kartik, 2067 and harvested
on 10 Falgun, 2067. Other cultural practices were adopted as recommendation made by
NPRP. The highest percent of germination (80.0) was recorded in the family MFII x TPS 67
and the lowest (14.7) was in HPS 7/67 (Table 4.2), Plants were not grown properly: it may
be due to soil fertility, irrigation problem or other causes. The maximum percent of ground
coverage (40) was in C96H-02.4 x C99HT 2-38.1 and C98HT 200.14 x C99HT 2-58.1 and
the minimum (15) was in HPS 7/67. Uniformity was found different among the families.
Plant height was maximum (23.1cm) in the family LT 8 x TPS 13 and the minimum (7.5 c¢cm)
was recorded in HPS 7/67. The Minimum late blight infestation (1.7) was recorded in HPS
7/67 and the maximum (3.7) in LT 8 x TPS 67.

l‘»'_[aximum tubers (438.7) were produced in C96H-02.7 x C99HT 2- 32.17, whereas the
highest yield (2.35 kg/plot) was recorded in the family LT 8 x TPS 13, though not statistically

significant, The minimum tubers (36.3/plot) and yield (0.238 kg/plot) was recorded in the
family HPS 7/67.
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Table 4.2. Yield and yield attributing parameters in TPS Family of potato at Nepalgunj

2010/11(2067/68)
Pm?m G.CG::' e | T Per plot

Treatments Er:;rg. ﬁi;;'.‘- fmity  /plant ‘,:I:.:.I 1 blight  Na  Yield (k)
CeaH 2. 7xTPS 13 d3.0 233 23 1.3 11.6 23 228.7 1.233
CoaH 13.29x TPS 13 44.0 25.0 20 1.7 219 23 2233 0.977
COGH 024 x COBHT 64.8 743 3.7 2.0 1.7 19.8 2.7 417.3 2.068
CO6H 02.7x C99HT 2- 32.17 69,0 333 1.3 240 21.1 2.0 438.7 1.840
CO96H 02,4 x CY9HT 2-38.1 67.0 40.0 1.7 I3 16.3 3.0 349.7 443
CO98HT 200.14 x C99HT 2-58.1 41.0 40.0 2.0 23 219 k! 23310 1.153
LT8xTPS 13 76.3 383 1.3 2.3 23.1 2.0 405.0 2.350
LT & x TPS A7 60.3 38.3 1.7 1.7 203 33 332.0 1.520
MFLIIx TPSe7 a0.0 36.7 1.7 £ | 174 2.0 429.7 1.679
TPS T x TPS 67 6.0 RN 33 1.9 16.5 20 3973 1.572
HPS 1167 440 283 23 17 13.1 3.0 2780 |.065
HPS 7'67 14.7 13.0 1.7 1.0 7.5 1.7 1 56.3 0.238
F-tesr s ] NS e bt . - NS
LSD(0.03) 27.16 BA67 1315 062 4578 LIEZ 1951 1102
CV "% 3.2 15.6 41.7 M2 154 20.0 36.0 624

Jumla

Seed sowing was done in 8 Chaitra, 2068 and harvesting was done in 20 Bhadra, 2068.
Layout, treatment allocation and other cultural practices were adopted as NPRP Khumaltar’s
recommendation. According to the data recorded in ARS Jumla, there was more than 30
percent in germination of TPS families and crop stand was good due to regular rain fall.
Results of total tubers per plot showed that genotype number 903035 produced the highest
numbers (233/m’) followed by 903027 -:Eﬂstfm) but in tuber yield, genc-t‘q:-e 903027
produced the highest tuber yield (3.78 kg/plot) followed by genotype 903051 (3.22 kg/plot)
(Table 4.3). The lowest tuber numbers (68) was in 903133, but the lowest tuber yield (0.9
kg/plot) was in the family 988143. The family HPS 7/67 was not germinated.

Table 43. Evaluation of TPS families for seedling tuber production at ARS Jumla,

i Zﬂ;[_{lf!l (2067/68)
— Pl i F Tomal  Tuoer
, me i g TAmM Moo Lo FOWSE er Taber b wt
Entries gence ¥ (%) ht slems ing <Hiada s tubers iplot
% s o (em) fplant type catagory P /plot (ke)
=i
S02007 21 El 16 57 2 E M Round W 102 246
an2014 bb 5 90 54 2 E M Round w 150 2.07
903027 68 5 9] 71 3 E M Round w 209 3.78
Q03035 15 5 §7 56 3 E M Round W 233 2.84
203051 73 5 90 55 i E M Round W 200 322
903135 59 4 17 54 2 E M Round W 68 1.15
094013 b 4 72 30 2 E M Round W 110 1.66
oo4014 62 4 718 48 2 E M Round w 113 1.23
QRRI14H 70 5 i 52 2 E M Round W 172 1.65
ORA143 56 5 T2 49 3 E ) Round w 83 0.9
HPS 2/67 &l 4 13 39 2 E M Round w 179 1.17
HPS 7/67 0 0 0 0 0 0 0 Round 0 0 0
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42 EVALUATION OF F,C; TUBERLETS OF TPS FOR POTATO
PRODUCTION

Introduction

This experiment was conducted at NPRP, Khumaltar; RARS, Nepalganj, Tikathali, Lalitpur
and ARS (Hort.) Rajikot, Jumla. The major objectives were to identify the suitable TPS
progenies with good uniformity, -color, shape and resistance to pest and diseases, and high
productivity. to recommend TPS families for respective agro-ecological zones and to evaluate
the parental lines and ware potato production.

Materials and Methods

This trial was conducted using tuberlets from previous year's nursery bed trial. Fourteen TPS
families were planted, where Kufri Jyoti and Janak Dev were used as check varieties. Size of
each plot was 3 m x 2.4 m (7.2 m®). Seed tubers (20-40 g) were planted on ridges by
maintaining ridge-to-ndge 60 cm and plant-to-plant 25 em distance. Fertilizer was used at the
rate 100:100:60 NPK kg/ha with 20 t FYM/ha. Each TPS F,C, generation was replicated
three times. No fungicide application was applied and other management practices were
followed as per NPRP recommendation.

Results and Discussion

Khumaltar

Planting at Khumaltar was done in 13" Magh, 2067 and harvesting was done in 2nd Jestha,
2068. The percent emergence was highest (95.1) in C96H-02.4 x C99HT-2-58.1 followed by
C96H-02.7 x TPS - 13 (93.8) (Table 4.4), whereas the lowest was in Janak Dev (76.7).
Percent of ground coverage was the highest (80.0) on C96H-02.4 x C99HT-2-58.1, but the
lowest (63.3) was recorded in the family C96H-02.4 x C98HT-64.8. The plant uniformity
was highest (4.0) in the families C96H-02.7 x TPS - 13, C96H-02.4 x C99HT-2-38.1, Janak

Table 4.4. Yield and yield attributing parameters in TPS F,C; generation of potato at
Hattiban (2067/68)

Emer- Ground Unifor  Stems/ Plant be Tuber
Treatments gence  coverage mity plant  height T":, Ir yld (kg)
% % MNo)  (em) " 7 jor
1. CO6H-02.7x TPS - 13 938 783 4.0 38 58.9 489.3 11.9
2. CO6H-1329x TPS - 13 854 70.0 3.0 29 68.9 200.3 0.4
3. C96H-02.4x C98HT-64.8 81.3 633 2.7 3.6 61.3 2893 8.6
4. C96H-02 4x C99HT -2-32.17 89.6 683 3.0 4.1 63.7 3597 11.2
5. C96H-02 4x C99HT-2-58.1 95.1 80.0 4.0 36 69.1 448.0 14.7
6. COBHT-200.14xCOOHT-2-58.1 3.2 T1.7 3.3 32 g1.3 358.7 12.4
7. LT 8x TPS-13 88.2 70.0 3.0 29 836 3313 10.9
8. LT 8 xTPS-67 882 75.0 3.7 32 - 633 2833 B.5
9. MF Il x TPS - 67 812 700 33 3.5 62.5 368.3 12.0
10.TPS 7 x TPS -57 88.9 733 4.0 34 70.7 330.7 94
11.HPS 1I/67 826 70.0 3.7 35 71.5 477.3 12.9
12. HPS 7/67 4.1 70.0 3.7 36 63.5 377 10.8
13. Janak Dev 30.6 76.7 4.0 4.1 58.1 5223 15.9
14 Kufri Jvoti 854 75.0 33 4.5 69.8 539.0 17.8
[-‘_tegt L 1] L1
 LSD(0.05) 1418  3.856
CV % 21.6 19.3
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Dev and TPS-7 x TPS-67. whereas the lowest (2.7) was in C96H-02.4 x C98HT-64.8,
Maximum stems per plant (4.5) were in Kufri Jyoti followed by C96H-02.4 x C99HT-2-
32.17 and Janak Dev (4.1) and the lowest (2.9) in C96H-13.29 x TPS-13 and LT 8 x TPS-13.
Maximum plant height (83.6 cm) was recorded in LT 8 x TPS-13 and the lowest (58.1 ¢cm).
Late blight disease was not observed till 90 days. Maximum tubers per plot (339.0) and yield
(17.8 kg/plot) were in Kufri Jyoti followed by Janak Dev (522.3) and (15.9 kg/plot).
respectively. However, C96H-02.4x C99HT-2-58.1 produced the highest yield (14.7 kg/plot)
among the tested F(C generations. But, family LT 8 x TPS-67 produced the minimum tubers
(283.7) and vields (8.5 ky/plor). Both tubers and yield per plot were statistically significant.

Nepalgunj

In Nepalgunj. Percent emergence was the highest (72.2) in C96H 02.4 x C99HT 1-38.1
followed by C96H02.4 x COIHIT 64.8 (69.5). whereas the lowest was in C96I 02.4 x C99HT
2-32.17 (53.5) (Table 4.5). Tt was statistically nol significant. Percent of ground coverage
(51.7) was significantly highest on MFIL x TPS 67, HPS 7/67 and Janakdev but the lowesl
(31.7) was recorded in the families C95HAD1.2 x CO9HT 2-32.43.

Table 4.5. Yield and yield attributing parameters in TPS F,C, generation of potato at

Nepalgunj (2067/68) %
Emer Ground Unifo Plant Tuber vid
Treatments gence  coverag  rmity :Im:ms height T“Tm‘ (kg) plot
" ely ph"_“ icm s
MF Il x TPS 67 61.8 5.7 3.0 b | 47.3 6323 23317
C95HA 01.2 x C99HT 2-32.17 6.6 433 23 21 36.3 3833 17.517
HPS 7.67 66.0 51.7 23 2.1 583 374.0 21.017
C96H 02,4 x C99HT 2-32.43 38.4 48.3 27 26 63.0 4343 21583
CORHT 200.14 x CO9HT 2-32.17 61.1 46.7 in 23 61.7 3873 18467
C96H 02.4 x CY9HT 2-32.17 53.5 41.7 i3 1.8 60.7 4733 20.583
HPS 11/67 68.1 4313 4.0 20 57.0 435.7 19.567
C95HA 01,5 x C99HT 2-32.17 66.0 40.0 23 1.7 58.7 402.0 18433
C96H02.4 x CO99HT &4.8 69.5 383 2.0 1.5 51.7 458.7 19.200
C96H 02.4 x C99HT 1-38.1 722 350 23 1.9 52.7 39 16.600
C95HADY.2 x COOUHT 2-32.43 369 3l 23 1.9 30.7 3710 12,933
CO8SHT200.14 x C99HT 2-58.1 59.0 333 1.7 1.7 58.0 348.0 10.550
Janak Dev 61.8 51.7 30 21 473 652.3 22317
Kufri Jyori 64.6 433 23 21 56.3 3833 17.517
F-test NS s T T » * NS
LSD{0.05) 1332 7.33 078 046 9.70 169.0 12.36
CV% 9.1 10.3 17.5 13.9 1001 233 E i

Uniformity was highest (4.0) on HPS 7/67 and the lowest (1.7) on C98HT200.14 x C99HT 2-
58.1. Maximum stems per plant (2.6) were in C96H 02.4 x C99HT 2-32.43 and minimum
(1.5) on C96H02.4 x C99HT 64.8. Plant height differences among the TPS families were
statistically significant (Table 4.4). Plants of C96H 02.4 x C99HT 2-32.43 were fallest (63.0
cm) followed by C98HT 200.14 x C99HT 2-32.17 (61.7 c¢m). The shortest (47.3 cm) was on
MEFII x TPS 67, Late blight disease was not observed till 90 days. Maximum tubers (652.3)
and yield (22,317 kg /plot) was in MF Il x TPS 67 and Janak Dev, but family C98HT200.14
x COOHT 2-38.1 produced minimum tubers (348) and yield (10.550 kg/plot). The tuber
number and yield were not statistically significant.
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Tikathali-8 Changathali, Lalitpur

At Tikathali Lalitpur, planting was done in 19 Magh, 2067 and harvesting was done in 12,
Jestha, 2068. Before harvesting potato plots were filled with heavy rain water. Farmers
harvested immediately with informing NPRP and had recorded only tuber yield. Mean data of
three farmers indicated that the highest tuber number (493.7) and yield (19.0 kg/plot) was
produced in Kuffi Jyoti followed by C96-02.4 x C98HT-64.8 (392.3 tuber No. and yield 12.3
kg/plot). The lowest tuber yield (5.7 kg/plot) was recorded in C98HT-200.14 x C99HT-2-
58.1 (Table 4.6).

Table 4.6. Effect of TPS F,C, generation in tuber no. and yield of potato at Tikathali,

Lalitpur (2067/68)

D maw  oan Tainw
D i tubers/plot tubers/plot tubers/plot yieid (a/plot)

Nao. Yield WNo. Yield No. Yield No. Yield
C96-02.4 x COBHT-64.8 176.3 22 2017 93 8.3 0.8 323 123
HPS /67 156.3 1.3 1647 5.9 10.0 07 3310 82
CO6H02.4 x C99HT-2-32.43 1523 1.6 1357 1.7 6.7 0.6 2947 10,0
C98HT-200.14 x C99HT-2-38.1 122.7 1.3 1023 38 10.0 06 2350 5.7
HPS 7/67 164.3 1.6 2057 75 0.0 00 3700 9.
C95HA-01.2 x C99HT-2-32.17 168.3 1.5 156.7 7.3 0.0 00 3250 8.7
C95HA-01.5 x CO9HT-2-32.17 154.3 1.2 1423 635 0.0 0.0 2866 7.8
C96H-02.4 x C99HT-2-32.17 96.0 .1 1620 6.9 0.0 0.0 2580 BO
C96H-02.4 x CO9HT-1-38.1 96.0 1.2 1527 b3 0.0 0.0 2487 7.3
CO5HA-01.2 x CO9HT-2-32.43 1247 1.2 1413 63 0.0 0.0 2660 7.5
Janak Dev 827 12 1893 9.7 0.0 0.0 2720 109
Kufri Jyoti 136.7 1.5 3403 160 16.7 1.5 4937 190

ARS, Jumla

Percent of germination was highest (93.8) in HPS IU/67followed by 903027 (87.5), whereas
the lowest (46.9) was in 903117 (46.9) (Table 4.7). Percent of ground coverage (82) was in
HPS 11/67 and 903027 but the lowest (33) was recorded in the family 903117 and 903135.
Uniformity was highest (5.0) in HPS 11/67 and the lowest (3) was in 903051, 903043 and
903117 respectively. Maximum stems per plant (4) were in HPS I1I/7 and minimum (2) in

Table 4.7. Yield and yield attributing parameters in TPS F,C, generation of potato at

ARS, Jumla (2067/68)

Emer ; Pt Main Flowe- r r
Entries gence 'I_In!fnr Ci ﬁ:: ht stems £t ring THAER tE:?r:: w.l;‘;:fﬂt T;;J;

% ™Y 00 o ol PP cam P pir @) (Ve

HPS 2/67 938 5 82 44 4 E M W 205 6.1 112
HPS 7/67 68.8 4 10 52 2 E M W 117 4.8 74
Bo3112 71.9 4 65 52 3 E N W 92 29 7.1
903051 56.3 3 57 62 3 E N w 139 4.2 9.2
903027 B7.5 5 82 62 3 E M w 157 62 11.9
003035 1.3 5 67 62 3 E N W 110 6.6 0.8
03043 Bl1.3 3 65 [ 3 E M w 108 .7 8.0
903117 46.9 3 55 59 2 E M W T8 5.0 49
Q03113 844 4 65 58 2 E M W 122 73 1.1
003135 62.5 4 35 32 3 E M W 6] 1.8 6.9
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HPS 7/67, 903117 and 903113. Plant height was maximum (65 cm) in the family 903043 and
the minimum (44 em) in HPS II/67. Late blight disease was not observed till 90 days.
Maximum tubers per plot (205) was recorded in the family HPS [1/67 where as the lowest
numbers was in 903135 (61). The tuber yield was maximum (7.3 kg/plot) in 903113 and
minimum tuber yield (1.8 kg/plot) in the family 903135,

43 EVALUATION OF TPS FAMILIES FOR SEEDLING TUBER
PRODUCTION IN THE FARMERS' FIELD

Tikatali, Lalitpur

Due to the lack ol seeds ol deferent genotypes; only seeds of HPS II/67 were distributed in
farmer's field. Planting was done in difTerent locations according to the season ol potato
planting. Seeding was done in 2067-10-18 in two farmer's lield. Germination was good. Alter
removal of plastic, frost damaged all the seedlings so that recording of data was not possible.

Dillichaur, Jumla

Only two tuber families namely HPS 7/67 and HPS 11/67 were distributed in farmer’s field of
Dillichaur. Jumla. Each genotype was planted in four farmers' field with 1 m~ plot size. The
genotype HPS [1/67 was germinated. but HPS 7/67 was not germinated. The highest tuber
yield (1.98 kg 'plot) was recorded in the farmer’s field of Kali Buda in Upper Larpa. whereas
the lowest yield (1.28 kg/plor) was recorded in the field of Fulmaya Buda in Lower Larpa.
Dillichaur { Tahle 4.8).

Table 4.8. Tuber number and yield of HPS I1/67

<l0g 11-20 2 =2 g Total

Farmer's Name Address No  Wriikg) No Witkg) No Witkeg) No Wikg)

Mrs. Ful Maya Lower Lorpa,
Buda Dillichaur, Jumla
Mr. KaliBuda  PPSF Lorpa, 133 055 & 09 20 05 242 198
Dillichaur, Jumla
Mr. Dhaneshor Lipper Lorpa,

33 0.33 iR 0.6 9 04 100 128

39 022 77 1.3 4 02 120 .72

Buda Dillichaur, Jumla
Mrs. TaraBuda  =Pper Lompa, 86 03 lI& 12 7 02 200 170
~_ Dillichaur, Jumla
Mean 79 n.36 79 0.99 10 .33 168 .67
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5.0 RESEARCH ON POTATO DISEASES

Potato (Solanum tuberosum) is one of the important food crops of Nepal, which stands
fourth position after the rice, wheat and maize. Productivity of potato in Nepal is low (13.35
t'ha) as compared to neighboring countries and of global average. Disease is one of the
major vield reducing factors. Many diseases have been reported infecting potatoes in the
world. The major discases frequently occurring in Nepal are late blight (Phytophthora
infestans). bacterial wilt (Ralstonia solanacearum). black scurf (Rhizocronia solani), wart
(Synchytrium  endobioticum), common scab (Streptomyces scabiei), powdery scab
(Spongospora subterranea), black leg (Erwinia carotovora), early blight (dlrernaria solani),
cercospora leaf spot (Cercospora concors), phoma leaf spot (Phoma andina), sclerotinia
stem rot (Sclerotinia scleriotiorum) and the virus diseases PVA, PVS, PVX, PVM, PVY
and PLRV are of major concern. Out of these viruses PLRV, PVX and PVY have been
found frequently infecting potato as single or in combination. In fiscal year 2067/68,
research activities were mainly focused on late blight, wart, and powdery scab. To minimize
the losses due to virus infection transmission, virus free quality pre basic seeds (PBS)
production is continued in NPRP tissue culture lab and that have been described under the
chapter 'pre basic seed production'.

5.1 LATE BLIGHT RESEARCH

5.1.1 EFFICACY OF FUNGICIDES AGAINST POTATO LATE BLIGHT UNDER
FIELD CONDITIONS

Materials and methods

Field experiment was carried out during autumn season of 2010 at Hattiban, Lalitpur.
Planting was done on 16" Sept 2010. Treatments were arranged in randomized complete
block design (RCBD) with three replications. Plot size was 2.4 m x 3.0 m. Planting distance
was 60 cm for row-to-row and 25 em for plant to plant. Plant nutrients applied in the form of
N, P»0s and K>0 @ 100:100:60 kg respectively, through urea, di-ammonium phosphate and
muriate of potash and were applied as basal on the line demarcated for potato planting. Farm
vard manure @ 20 tvha was also applied above the chemical fertilizer. Sprouted tubers,
approximately of similar physiological age, were planted at 5-6 cm depth on ridges.

Efficacy of newly introduced fungicides i.e. Acrobat, Sectin and Agrifos-400 were compared
with the conventional most common fungicide, Krinoxyl Gold (Metalaxyl 8%+ Mancozeb
64%) in three spray frequencies 2, 4 and 6 times at 18, 9 and 6 days intervals, respectively.
Also, the test fungicides (Acrobat, Sectin and Agrifos-400) were alternately sprayed with
Uthane M-43 for the total of four sprays at 9 days interval. Spray volume was 800 liter/ha
for the first three sprays and 1000 lit'ha for next two sprays and 1200 lit/ha for last spray
with the same amount of active ingredient of fungicide depending on the coverage of crop
canopy. Potato variety 'Kufri Jyoti' was used in the experiment. Late blight severity was
recorded on percent leaf area damage at weekly intervals starting from first initiation of

disease symptoms. Tuber yield, biomass and late blight incidence on tuber was recorded at
harvest.

As soon as late blight symptoms were detected at 26 DAP, two central rows having 18- 20
pla_nts within each plot was visually estimated for percent foliage area covered by late blight
" lesions at 7 to 14 days interval. Observations continued until untreated plots of susceptible
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cultivars reached 100% foliage area damaged, Observations were taken at 26, 40, 46, 52, 39,
68, 74 DAP. For each plot and assessment date, the area under the disease progress curve
was estimated using the following formula (AUDPC; Campbell and Madden 1990).

- Y. . Al = D)
AHBPC =L ¢ — L} *»|——7—

Where, T is the ime in days since planting and D was the estimated percentage of area with

blighted foliage.

Relative AUDPC (RAUDPC) lor the entire season was estimated using the following

formula (Baker et al. 2000).
N .l-"l-'| =l J‘]

TT:'..:. - 109

Results and Discussion

Late blight severity at 30 DAP was not signilicantly difterent for all treatments. There alter.
disease severily increment was f[ast in successive observations at 10 days intervals in
untreated control plots and reached up to 75 percent at 70 DAP. Disease severity was
minimum (6.33%) at Acrobat six time-sprayed plots [ollowed by Sectin six time-sprayed
(12.67%) and Acrobat four time-sprayed plots (18.67%). Similar severity trend was
observed at 80 DAP and with respect to overall AUDPC (Table 5.1). AUDPC was minimum
in Acrobat six time-sprayed (AUDPC 185) followed by Sectin six time-sprayed plots
(AUDPC 377) as compared to untreated control plots (AUDPC 2381). Data observed at 10
days intervals are presented in Table 3.1,

Table 5.1. Efficacy evaluation of fungicides under field conditions at Khumaltar, 2010

Treatments (Fungicides) eyl DO LIRS VERE I -
Acrobal two sprays 0.03 4,33 2667 3300 4333 55 1369 e
Acrobat four sprays 0.07 1.67 8.23 1267 1867 2267 53 Jjk
Acrobat six sprays 0.03 .00 2.33 4.33 6.33 8.33 185 |/
Agrifos-400 rwo sprays 010 6.00 30.00 39.00 4833 359 1529 e
Agrifos—00 lour sprays 007 4.00 2000 2933 3567 4267 1104 Jfe
Agrifos—400 six sprays 010 .67 9.00 1300 2167 2667 o608 0
Sectin (wo sprays 017 6.33 30.00 3667 4500 3667 468 e
Sectin four sprays 010 2.33 1333 20,00 3567 32467 TIT M
Sectin six sprays 0.03 1.33 3.33 10,00 1267 1667 31T &k
Krinoxyl Gold two sprays 0.07 11.67 4000 33133 6667 80 2101 A
Krinoxyl Gold four sprays 0.40 1100 3833 3S000 61.67 7167 1970 b
Krinoxyl Gold six spravs 0.20 7.67 3500 4667 5500 &5 1770 ¢
Acrobat 2 sp + Uthane M-45,2sp  0.03 3.67 1500 2333 27.67 35 872 4

Agrifos 2 sp + Uthane M43, 2sp 0.13 3.00 2333 3333 4000 4833 1259 g
Sectin 2 sp + Uthane M43, 2sp  0.13 4.00 1533 2600 3087 3933 958 gh

Untreated Control (water sprav) 0.10 1833 4333 5333 7500 96 2381 &
F value NS 24.1 126 46.12 636 72.3 110.51
LSD (0.05) 0.26 2.74 443 6.65 7.17 8.12 176.5
CV % 41.9 29.2 12 13.2 11.2 10.3 8.8

Nuote: *Dava followed by same letters are not significantly different
Disease progress was slow during the first 10 days after symptoms appearance in untreated

control plots and disease severity increased fast after 60 DAP (Figure 5.1). Alternate spray
of Acrobat with Uthane M-45 and Sectin with Uthane M-43 gave good control of late blight
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when compared with untreated control (Figure 5.2). Effects of fungicides on ground cover of

foliage at 90 DAP also were found significant differences between the treatments ranging
from 5 to 70 percent (Figure 5.3).

sordpes Borobal 6 sp

—@— Apni-Fos B sprays
—— Soclin b sprays

—a— Koyl Gold & sprays
== == Control { walor spray)

— 1=
[ ] &
= L=

L]

=
b

N\

=
L= ]

LB severity ()
X

Faad
o

L |

30 40 50 &0 70 50

Observation at days after palnting [DAF]

Figure 5.1. Effect of fungicide spray- frequencies on late blight severity at 30-80 DAP.

sooepees Aerolial 2 sp 0 Uthane, 2
5P
110 —— Apri Fos 2 3p 1 Uthane, 2
1040 sp E
0o ’,’
F 90 i
"é i)
T 60
= 50
40
=i 30
20
10

30 40 S0 =18 70 30

Observations at days after planting {DAP)

Figure 5.2. Effects of alternate sprays of three fungicides (Acrobat, Sectin and Apgrifos-400)
with Uthane M-45 (4 sprays) on late blight severity at 30-80 DAP.
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Figure 3.3, Effects of fungicides on ground coverage %» at 90 days after planting,

All the treatments, except Krinoxyl Gold two-spray, had significant effect on vine mass
production when compared with untreated control. Vine mass production was the highest in
the plots spraved six times with Acrobat, Sectin and Agrifos-400. Similarly, six time sprays
of Sectin, and Acrobat gave significantly higher tuber vield than the rest of the treatments
(Table 3.2).

Table 5.2. Effects of fungicides on vine mass, tuber blight and tuber yield under field

__conditions at Khumaltar, 2010 L 4
T Vine weight T_u b"'?r olight Tuber vield Tuber yield
reatment el incidence % ] .
(kg 3mplot) (%) kg 3m- plot { Uha)

Acrobat two sprayvs 029 M 112 cde 377 ode 1258 de
Acrobat four sprays 0.56 cd 0.59 e 445 bed 1483  bed
Acrobat six sp 090 @ 014 e 559 a 1865 a
Agrifos=400 two sprays 039 fah 0.0 e 297 e 9,90 ef
Agrifos—100 four spravs 061 be D00 e 437 bed 14.58  bed
Agrifos-00 six sprays 0.70 & 0.00 e 543 ab 18.10 ah
Sectin two sprays 044  efg 071 de 333 def .74  de
Bectin four sprays 058 ed 0.74 de 4.82 abe 16.07  abc
Sectin six spravs 031 «a 043 e 567 g 1850 @
Krinoxyl Gald two sprays 026 299 &b 214 gh 12 . f
Krinoxyl Gold four sprays 036 ghi 289 b 261 jfeh 8.71 ef
Krinoxyl Gold six sprays 031 M .15 be 277 efg 921 ef
Acrobat, 2 sp + Uthane M-45, 2 sp 065 be 112 ede 433 bed 15.10  cd
Agrifos-400, 2 sp - Uthane M5, 2 sp 049  def 095 de 345 ¢f 1149 4k
Sectin, 2 sp + Uthane M-45, 2 sp 0.54 cde 1.57 de 4.56 bed 1520 cd
Untreated control (water spray) 0.7 f 671 a 2.12 h 706 f

F value 34.07 22,26 12.47 1247

L5D (0.05) 0.10 1.05 0.9677 3236

CV % 12.1 454 14.8 14.8

Nate: Data indicating the same alphabets are nol significantly different.

There was no tuber blight incidence at harvest on Agrifos-400 sprayed plots as compared to
untreated control plots (6.71%). However, other fungicides also had significant effects on
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minimizing tuber blight infection (Table 5.2). Tuber yield obtained from six time Sectin-
sprayed (18.9 tha) and six time Acrobat-sprayed plots (18.65 t'ha) were significantly higher
than rest of the treatments.

5.1.2 EFFICACY OF FUNGICIDES UNDER LABORATORY CONDITIONS
Isolation of pathogen

Leaf samples with P. infestans-infected single lesion were washed with distilled water, put
into the moist Petri dishes and incubated for 24 h at 16=1°C, RH 83 =3% with 12 h light
cycle using seed germinator. Tubers of susceptible variety 'Kufri Jvoti' were washed and
surface sterilized by dipping in 2% sodium hypo-chloride (NaOCl) solution for 5 min and
washed again with distilled water for 3 times. Tubers were cut into slices of 3-10 mm thick
and placed two slices per Petmn dish. Afier sporulation of lesion on incubated leaf. small
piece from the edge of a growing lesion (3 mm®) was transferred onto the tuber slice. After 3
days of incubation at 16=1°C the mycelium has grown through the tuber slice. A little plug
of myeelium without touching potato tissue was transferred onto Perri dishes containing rve
agar-A medium. Pem dishes were incubared at 16=1°C for 8 days. Cultures were examinad
for confirming the desirable isolate. Cultures were again transferred to rve agar slants
incubared for 16°C for 15 days and placed into refrigerator at 4°C for 3 months,

Multiplication of isolate on tuber slices

Medium size, healthy tubers (without rots or green coloration) of susceptible variety Kufri
Jvoti were washed and surface sterilized as described earlier. Around 3-10 mm thick slices
were made with sterilized sharp stainless steel knife. Transparent medium size (8 x 10 x 3
cubic inch) plastic boxes were made moist by lining water saturated two lavers of blotting
papers at 1.5 cm below and 3.0 cm above the slices.

Tuber slices were inoculated with the isolate of P. infestans (LPR-1) at the center of slices
with 30 pl inoculum suspension having sporangial density of 6 x 10° ml using Eppendorf
micropipette. Sporangia were washed from the upper side of a sporulating lesion with
distilled water using plastic atomizer avoiding bacterial rots. The suspension was passed
through 4 layers of cheese cloth to separate large clots of mycelia. Millipore filter was used
to separate sporangia using 30 um nylon filters to remove mycelium and other debris. The
filtrate then passed though a 10 pm filter, which traps the sporangia. These sporangia were
washed 3-4 times with distilled water and then collected from the filtering device with small

amount of distilled water. Desired sporangial concentration (6 x 10° ml) was obtained using
hemocytometer.

In-vitro evaluation of fungicides

A 100 ml buffer stock solution of 8000 ppm (active ingredient basis) for each fungicide was
prepared and diluted in 1000, 2000, 3000 and 4000 ppm. Highly effective fungicides were
further tested for lower concentrations, i.e. 500, 250, 200, 150, 100, 50, 40, 30 and 20 ppm.
Tuber slices of susceptible variety Kufri Jyoti was prepared as described earlier. Tuber slices
were treated by dipping into 50 ml of respective fungicides in different concentrations for 20
sec and the treatments were replicated three times. Slices were inoculated with P. infesrans
lSﬂ]lBIc (LPR-1) at the center of slices with 50 pl inoculum having sporangial density of 6 x
10° /ml suspension using Eppendorf micropipette. The inoculated slices were incubated as
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described earlier. After 5 days of incubation percent tuber slice area covered by fungal
colony was recorded by visual estimation.
Percent inhibition of colony growth was calculated by using formula as follows:

Lt S e Npe
Inhizidon growsa (%3) = - x 164G

Where, C = Percent area covered by colony in untreated control
T = Percent area covered by colony in fungicide-applied slice

Results and Discussion

Colony growth of P. infestans (Isolate LPR-1) was found inhibited by 100% on tuber slices
treated with Acrobat at 50 ppm and Sectin at 250 ppm, Metalaxyl at 500 ppm and Agrifos-
400 at up to 4000 ppm concentration. Jatayu, Galaxy and Uthane-45 at 4000 ppm
concentrations showed poor inhibition of colony growth on tuber slices ranging 18.3 to
33.3% (Table 5.3). None of these fungicides (Fluazinam, Jatayu, Galaxy, Antracol and
[thane) inhibited 100 percent colony growth even at 4000 ppm (Plate 1, Plate 2 and Plate 3).
A mixture of microorganisms “Jeebary' with 1:3 dilutions of commercial product did not
show inhibition of colony growth of P. infestans on tuber slices (Table 5.3). Acrobat
showed 50% efficacy even at lower concentration (20 ppm). Among the fungicides tested,
Acrobat was found significantly effective in controlling P. infesrans under laboratory
conditions (Figure 3.4).

Table 5.3. Efficacy of fungicides against P infestans in tuber slice under lab conditions

Fungicides Caolony growth inhibition % at different fungicide concentrations (ppm)

1] 30 40 3l 1} 150 200} 250 S04 1000 2000 A00d) 400
Acrobat {5%‘.? 500  Too B0 1000 (000 10040 1000 (D00 000 1000 100.0 1060 100.0
Sectin (10+30 %) fif 50 12.7 243 300 650 900 1000 1000 10000 1 00,0 1000 100.0
Meltlaxy] (35%) 0.0 0.0 0.0 13 .0 e 500 850 1000 100 1og | (W 104
Flunzinam | $0%a) n.o 0o 0.0 0.0 0.0 (1K) o0 0.0 0.0 (.00 140600 11.70 5.0
Tatayu {75%) 0o .o 0.0 .o 0.0 0o (L] 0o an 0.0 g3 SLT0 6B.30
Agrifiog—H (40%%) 0.0 0.0 o Y] 0.0 (0 Do 0.0 0.0 28.33 #3.33 91.70 100.0
Colaxy (35%) LX) L 00 0.0 0.0 0.0 0.0 0.0 0.0 .00 333 15.00 3330
Antrncol (T0%%) 0.0 0.0 0o o 1] 0.0 0.0 0.0 0.0 0.00 1000 3330 71.70
Uthane M-45(75%) 0.0 L] 0.0 0.0 00 0.0 0.0 o0 0.0 0.00 .00 6.70 1830
Seebatu (1) 00 X1 LR oo 0.0 00 0o 0.0 0.0 0.00 0.00 (.00 .00
Check 06 00 na pe o0 0D DO 00 00 D00 0.00 0,00 0.0o
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5.3 QUANTIFICATION OF HOST RESISTANCE OF POTATO TO LATE
BLIGHT THROUGH DIFFERENT ASSAYS

Kesistance in powato o £ infestany has been classified as immunity, general or durable.
partial, and specific. Immunity implies no sign of the pathogen or symptom of disease on a
patential host. General or durable resistance is effective against all races of a pathogen and
remains eftecnve duning prolonged host plant resistance in potato (Solanim tuberosum L) 1o
the late blight pathogen, Phvtaphthora infestans (Mont.) de Bary. is a potentially importani
factor i controllmg the disease in hoth the temperate zone and the tropics. Resistance amd
susceptibility are ¢losely related terms but differ in their underlying assumptions and
measurement. Screening of resistance W late blight has been an essential part of potato
variety development in many other areas ol the world.

Phyrophthora infestans infect leaves, stems and tubers, and vield losses occur due 1o foliage
damage in the field or wbers become infecied during the growing season or at harvest or in
storage. The purpose of this investigation was to review the methodologies reported for
sereening germplasms for late blight resistance and to employ some of the methods on a
selected set of screening methods to determine the effective screening methods that are more
reliable and validated under field and lab conditions in Nepal

S50 FIELD INOCULATION ASSAY

[wenty five potato clones including one susceptible checks were screened against late bligh
disease at Khumaltar (1.360 m asl). representing mid hills agro-climatic conditions. In
Kathmandu valley polato is grown in two seasons autumn (September planting) and spring
(Junuary planting). Autumn season is more conducive for lute blight disease development.
Planting was done at second week of Sept at Khumaltar.

Fight 1o ten tubers of each potato clone were planted with the spacing of 60 x 25 cmin a 2.0)
10 2.5 m long row with a plot size of 1.5 m® (0.6 x 2.5 m). Tubers apparently healthy and of
sume physiological conditions were planted, LBr-40 and Kufri Jyoti were used in the
experiment as resistant and susceptible check respectively. Susceptible check variety
'Desiree’ was planted around the border of the experiment to create F. fnfestans inoculum
pressure on 1o the test clones, Prior to planting. fertilizer @100:100:60 kg NPK /ha along
with 20 vha farmyard manure/compost were applied as basal dose. Intercultural operations
and irrigation was applied as per recommendations. No control measures were taken against
late blight through out the crop period.

On 25 days after planting (DAP), P. infestany isolate 'LPR-1' was artificially inoculated with
the sporangial suspension of 6 x 10° /ml. Inoculum of equal amount was homogeneously
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sprayed over the genotypes grown on rows using 0.5 liter size plastic atomizer during 4-5
pm. As soon as late blight symptoms were detected each test row having 8-10 plants within
each plot was visually estimated for percent foliage area covered by late blight lesions at
different time intervals. Evaluations continued until susceptible check variety reached 100
percent foliage area damaged. Late blight disease severity scoring was done based on foliage
damage percent at different crop age 30, 41, 54, 60, 69 and 76 days after DAP. These
observations in different days' intervals were used as key reference points for calculation of
AUDPC and RAUDPC.

Results and Discussion

At 30 DAP, late blight symptoms observed on eight clones along with susceptible check
variety 'Kufri Jyoli'. Observations at different time intervals continued up to 76 DAP, Kufri
Jyou showed 100% foliage damage at 69 DAP followed by CIP 394050.110 (70%), CIP
385499.11(62%) and Janakdev (55%). Similar trend of severity at 76 DAP was observed.
LBr-40, PRP-266264.01 and PRP-266264.15 showed outstanding high resistance (Plate 4
and Plate 5) to P. infestans (LPR-1 isolate) under field inoculated conditions (Table 5.4).
Regarding with AUDPC of individual clones highest value was (2361) observed in Kufri
Jyoti. Sixteen clones showing less than 10% AUDPC value of susceptible check have been
considered as highly resistant to late blight.

Table 5.4. Disease severity (%) at different erop age and AUDPC of potato clones due
to Phytophthora infestans under Khumaltar conditions, 2010

Trt# Clones 30DAP 41 DAP 54 DAP 60DAP 69DAP 76 DAP AUDPC
| PRP 35861.2 0.00 1.00 1.33 3.33 367 8.33 54
2 PRP-B5861.12 0.00 0.00 0.00 1.67 6.00 10.67 93
3 PRP-25861.10 0.00 0.00 0.67 1.33 3.00 7.67 61
4 PRP-225861.2 0.00 0.67 1.00 2133 433 1.67 B7
5 LBr 40 0.00 0.00 0.00 0.00 0.00 0.00 0
6 PRP-85861.8 0.00 0.00 0.67 1.7 467 8.00 77
7 L2354 433 B.67 12.33 21.67 50.00 60.00 916
B PRP-276264.01 0.00 0.00 0.00 0.00 1.33 4.33 26
9 PRP-266264.01 0.00 0.00 0.00 0.00 0.00 0.00 0
10 BSUPO3 0.00 0.00 0.00 033 1.67 3.33 27
11 Kufri Jyoti (Check) 433 20.00 80.00 95.00 100.00  100.00 2361
12 CIP-384321.15 0.00 0.00 0.33 0.33 1.35 4.00 28
13  PRP-23861.1 0.00 0.00 0.00 0.00 2.67 5.00 39
14 CIP-3BB580.6 2.68 6.33 15.00 36,67 5333 78.00 1054
15 CIP-394050.110 3.68 7.00 25.00 40.00 70.00 30.00 1287
16  CIP-393385.39 0.00 0.00 0.00 0.67 1.33 5.00 il
17 PRP-266264.15 0.00 0.00 0.00 0.00 0.00 0.00 0
18  Janakdev (Check) 1.00 13.33 19.00 33.33 55.00 78.33 1153
19 CIP-393280.57 0.00 3.00 6.00 1333 25.00 33.33 452

200 PRP-25861.11 0.00 0.00 0.33 3.33 6.00 10.67 103
21 PRP-85861.11 0.00 0.00 0.00 0.67 2.67 7.00 49
22 CIP-393077.54 1.68 6.67 11.00 18.33 38.33 46,67 713
23 CIP-392657.8 0.00 0.00 0.33 0.33 1.00 5.00 29
24 CIP-385499.11 1.00 13.00 30.00 431.67 62.00 81.67 1334
25  CIP-389746.2 233 5.00 12.67 25.00 3333 45.00 692
F value 14.52 29.75 95.1 76.66 93.58 117.53 137
LSD (0.05) 1.06 2.65 4.86 7.02 8.5 7.98 134.46
CV % 76.8 47 34.3 31.2 246 17.6 19.1
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Plate 4. Resistant elones commared wilh kit Ivah Plate 5§ [ esistunt clomes eompared with Janukdey

Gireen loliage (bio-mass) at harvest was highest in clone PRP-266264.15 (1.58 kg/1.5 m°)
followed by PRP-266264.0111.37 kg), PRP-85861.8 (1.2 kg) and PRP-276264.01 (1.14 ko).
whereas hio-mass ol discase susceplible check Kufri Ivoti remained 0,12 kg plot ( Table 5.5)

L [}

Table 5.5, Performance of potato clones to vine mass, tuber number and yield under
~ Khumaltar conditions

Ving mass Tuber Yield

It Clisies (k1.5 m') Tuber No (ka1 5 mi)
| PRE 358612 0.677 923 del 3.837de
2 PRP-85861.12 0337 fid 1 35t
i PRP-253861.10 hil3 12007 cde 4.303 cd
1 PRP-223861 2 {1433 85 defio 466dc¢
5 LBr4du .69 70.7 éfp ddbed
fr PRP-B380].% 1.2 171.7 b 4515 ed
7 L2354 023 52,7 e 2.797 1gh
8 PRP-276264.0) 1137 12) ¢de 5.63ab
Y PRP-266204.01 .37 3T a 5527 h
10 BSLPO3 .6 91,7 del 2367 ghl
Il Kufri Jvioit (Check) iy 3BT 212
12 CIP-384321.15 617 141.3 be 4,24 ¢d
13 NPRP- 258611 (h.6493 100 edel 3447 b
14 ClIpP-388380.6 .28 7.7 12 .74 1
15 CIP-394050,110 0.24 833 el 18271
16 ClIP-305385, 39 0613 |16 cde 28] f-=_'|1
7 PRP-206264.15 |.583 167 b 6,248
18 Janakdev (Check) 0,207 86 defy 3.195 et
1y CIP-393280.57 0,307 131.3 had 3.073 (e
20 PRP-25861.11 0.24 653 2 3173 ef
21 PRP-83861.11 0437 88.5 defg 4073 cd
23 CIP-393077.34 0,133 43.7 ¢ 2207
23 CIP-392637.8 naly 793 efp 324 el
24 CIP-385499 1] 0.407 64.7 fg 2.673 fgh
25 CIP-389746.2 .98 633 fu 2633fgh
F value 8.41 1023 330
LSD (0.03) 00,3905 39.49 0.6533
CV % 39.6 243 17—

Highest tuber yield (6.24 kg/plot) was obtained from PRP-266264.15 followed by PRP-
276264.01 (5.63 ke/plot), PRP-266264.01 (5.53 kg/plot) and PRP-25861.1 (5.45 kg/plot).
Late blight susceptible check variety produced tuber yield 2.12 kg/plot and some clones
produced even less yield than the check variety (Table 3.3).
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5.1.3.2 WHOLE PLANT INOCULATION ASSAY

Twenty live potato clones, which were screened under field conditioned also grown in
screen house using n'iululm size plastic pots. Plants were grown in normial conditions
temperature ranging |3-25" C and 75-90% RH. When plants attain about W Tuwering stage
each plant covered with wansparent plastic bag 1o create and maintain the desired relative
humidity for 24 h prior and continued 14 days after the inoculation. Humudity about 90%,
maintained for plants inside the plastic cover. P nfestany isolate 'LPR-1" was multiplied on
tuber slices. Five days alier 1:1m.u|dnun sporangia were harvested. Inoculum of isolate
(sporanginl suspension 3 x 107 sporangia'ml) was prepared using Millipore filter and
hemocytometer, Sporangial Ru*-{h.'tl;wlun was spraved through 100 ml size glass atomizer
-

allocating 2 miplant. Late blight disease severity was recorded as percent foliage arca
damuge on each individual test clones at 10, 20 und 30 days afier inoculation.

Results and Discussion

In whole plant inoculation. foliage damage were comparatively high than m field
ineculation, however genotypic responses were alinost similar 1o field inoculation (Plate 4.
Plate 5. Table 3.3). Of them sixteen ¢lones showed highly resistant, two clones resistant, tour
clones moderately resistant. two clones susceptible and one clone showed highly susceptible
ta Phvtophthora imfestans "LPR-1" isolate under screen house conditions ( Table 3.6). Around
60% elones were HR. because majority of the genotypes were promising clones selected
from 80 ¢lones in the previous years.

Plate & Tea clones compared with Tanak Dev

Plate T [estclohes comopared willi kufrl Jvon

SV33DETACHED LEAF INOCULATION ASSAY

Near to flowering stage (6-7 week old) primary leaves ol almost same position (middle pant
of stem) were detached from sereen house-grown 23 polato genotypes. hese leaves/eaflets
were washed with sterilized distilled water and placed abaxial surface up in moist chambers,
inoculated with 50 pl of 4x10° sporangia/ml suspension of isolate 'LPR-1", plastic hoxes are
made air tight. Inoculum preparation was the same as for the whole plant inoculation. Same
amount of sterile distilled water was upp'lied in check. Inoculated leaflets were then
incubated at 16=0.5°C ina 12 h Ii.ht cyele regime. Lesion development was usually evident
at 5 days after inoculation. On 7" day of inoculation, mean diameter of lesion on each leaflet
was measured (Plate 6). Experiment was repeated twice.

L
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Results and Discussion

Based on size of lesion area on detached leaflets due to host and pathogen (P infesrans)
interaction, genprypes were calegonzed as HR, MR, R, § and HS. Largest lesion size were
found in Kufri Jyoti (6.46 cm®), followed by CIP-385499.11 (5.85 em’). Janak Dev (3.52
em’) and CIP-388380.6 (4.85 em’). Late blight resistant clones showed minimum lesion
size. Based on these degrees of lesions development, 1 10 9 scale was developed for the
categorization of clones into different levels of resistance (Plate 8). Lesion size was
minimum ranging 0 to 48 cm” on the clones LBrd0, PRP-25861.10, PRP-25861.11 und CIP-
392657.8 (Table 8). If lesion size ranges between 0 to <=0.65 em’ considered as HR. =0.63
em’ 10 <=1.94 (R), =194 10 <=3.23 ¢m” (MR), »3.23 t0==4.32 em” (S) and >4.52 to 6.46
em’ (HS),

el & _

Plate 8. Clones showing different levels of susceptibility to P infestans (1-9 scale)

5.1.3.4 TUBER SLICE INOCULATION ASSAY

Medium size, apparently healthy, three tubers of each 23 clones were washed with tap water,
soaked in 2% sodium hypochlorite for 5 min. rinsed with distilled water three times and
shade dried. Five mm-thick sections from the middle of a tuber were sliced with a sterilized
knife. The tuber slices were placed onto moistened transparent plastic boxes. Fifty micro
liter P infestans isolate 'LPR-1" having 4x10" sporangia/ml was placed in the center of each
tuber slice. Slices were placed in plastic boxes lined with moist paper towels and incubated
at 1620.5°C with 12 h light cycle 6 days. Treatments were replicated three times. Percent
area of tuber slice colonized by P. infestans was estimated by visual observation on 6" days
Percentage data were transformed into arcsine values for statistical analysis. Experiment was
repeated twice within 30 days under the same conditions.

Percent inhibition of colony growth was calculated by using formula as follows:

1]
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. . C-T _
Inhizfton growsa (&) =—x 100

[
Where. C = Percent arca covered by colony in control
T = Percent area covered by colony in fungicide applied slice

Results and Discussion

Tuber slice inoculated with P. bifesrans isolate (LPR-1) showed minimum area covered by
fungal colony in the clones LBr-40. PRP-83861.12. PRP-85861.11. PRP-25861.11 ranging
4.0 10 943 percent. P infesrany colony was found fully developed on BSUPO:. L 235.4 and
PRP 35861.2 Which were similar to the colony on Kufti Jvot (Plate 9, Table 5.6).

Plate Ya Plaie 9h Plate ve

Plate 9 . BSUPO3, K. Jsoti, CIP 384321 15, PRP-85861 11 (Plate Yay; BSUPO3, K. Ivor, PRP-83801 8. CIP-39328057
PRI 376264 01 (Plate Ybi: ke Jyotl CIP 384321.15. PRP-25861 1. CIP-393280.37CIP-394050 110  Plate Yc )

Table 5.6. Reaction of Phytophthora infestans (LPR-1) isolate to whole plant, detached
leaves and tuber slices under sereen house and lab conditions

Field assay Whale plant as4a Dgtached lenf pesay Tishee slive s
SN Clones _ale +u folmge Lare Lisshon sne Late K DI cate
21T = by cnlimy
By ||-:||||.|;': ROy fem-i By Nl 2Ty

i : T HE T H I 78 R TH A HE
. PRP.XERGT B2 k] HR 11348 HE 123 i i 1K
i PRI-23861 10 &l HRt 2hn R 0.40 HE 12.7% H
4 Lo CLL 87 HH 1313 MK n.71 R fix | b
E LBrdn T HH i [ ) [y HE 300 HR
b PRE-REEG6T R i HE y5 40 MHE i Bl 5 1549 I
7 i 4 MR ) ] i 5 .11 s
M PRP-2TRIEA 000 26 K 0 HE 249 MR LERUL] 5
b PRIF-Z8626<4 111 L HHE [TR1] HR V2% b 4ln7 WK
1] } i | HH 51 HK 473 HS LA HS
I Kaufr Joopd 1 Check | 236 HS HEARY HS i HS IR Hs
12 Clp-3g4321 158 | HR S0 HR {71 R 3313 R
1} 'RP-2386] 1 9 HE 183 R 8. [ i 12 36 R
|4 CIP-38R580 & 1154 MR 00 Mk e, 1S 3378 K
|4 1= 20050 ) 1287 5 k4 5 471 HS 2ir TR R
L] Clir-3933%5 30 3 HR 200 ft 40y H5 (R EER R
17 PRP-106264 13 1] HR 11.2 R 185 Hs 2500 R
15 lanakdey (Check ) 1153 MR TN 5 } 42 5 36,39 MR
19 CIP-duX280 .57 4352 3 57 HE 18 & R BT 5
Ll FRP-25E61 11 103 HE (17 1] (r42 I f 44 MK
1] PRP-B3861.11 9 HE 167 K 453 HS T2 HE
i1 CIP-323077.54 713 MR 267 R 137 HS 7R 33 H5
a3 ClP-197657 8 29 HR i5u R IR HE len 1]
24 CIP-385499 11 1334 5 G Hs igE 115 T323 H%
3 IP-3RMA T &, R ia () MR 1724 5 1T g

F value 137 92670 83 390 15570

LS i0.0%) Lid.dn Ui 1313 0938

CV % 19,1 %] 1632 g1

6l
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5.1.3.5 RELATIONSHIPS BETWEEN THE ASSAYS

Late blight severity observed in whole plant inoculation under screen house conditions was
found significantly correlated (r=89) with observed AUDPC value of clones under field
condition (Figure 5.5). There were variations in the severity of some clones between the two
assays. OF them two clones PRP-228561.2 and PRP-85861.8 showed significantly high

variation (Figure 5.6).
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Figure 3.5. Correlation between AUDPC in field and LB severity on whole plant inoculation
under screen  house conditions
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Figure 5.6. Host resistance level of clones to P. infestans in field and whole plant inoculation
assays in screen house experiment

Detached leaf inoculation under laboratory moist box incubation conditions, late blight

severity was found significantly correlated (r=63) with observed AUDPC value of clones
under field condition (Figure 5.7). In this comparison, severity variation was observed high
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between the two assays. Of them seven clones PRP-85861.8, PRP-276264,01, PRP-
266264.01, BSUPO3, CIP-393385.39, PRP-266264.15 and PRP-85861.11 showed high
variation (Figure 3.8).

R=0.63

Lesion size on leal [em?]
O = ba W B W G o~ A

500 1000 1500 2000 2500

AUDPCin field experiment

Figure 5.7. Correlation between disease severity AUDPC in field and LB severity
on detached leal assays under lab conditions.
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Figure 5.8. Host resistance level of clones to P, infestans
inoculation assays under lab conditions.

Tuber slice inoculation under laboratory conditions, late blight severity was found poorly
correlated (r=46) with observed AUDPC value of clones under field condition (Figure 5.9).
In some of the clones, severity variation was observed in contradiction with the AUDPC of
field inoculation, Of them five clones PRP-35861.2, PRP-225861.2, PRP-276264.01, PRP-
2652?4.(]1 and BSUPO3, which were found resistant under field condition shoed susceptible
. reaction with higher colony development on tuber slice assays. In contrary, clones i.e. CIP-
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388580.6 and CIP-394050.110 showing susceptible reaction under field conditions, shown
comparatively resistant with less colony growth in tuber slice inoculation assays (Figure

5.10).
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Figure 5.9. Correlation between discase severity AUDPC in field and LB severity
on tuber slice inoculation assays under lab conditions.
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Figure 5.10. Host resistance level of clones to P. infestans AUDPC in field and tuber blight
severity on tuber slice inoculation assays under lab conditions.
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Detached leaf inoculation assay also gave similar results but susceptibility of genotypes
behaved differently in lesion size development. Based on the size of lesion on susceptible
genotype all 25 clones had been categorized into highly resistant (HR), resistant (R),
moderately resistant (MR), susceptible (S) and highly susceptible (HS) by developing 1-9
scale, However, position of leaf affects on the resistance to pathogen. It is important to
consider leaf position in tests for late blight resistance under detached leaf inoculation

assays.

Some of the clones which are highly resistant (LBr-40) or highly susceptible (Kufri Jyvot)
showed same reaction in all the assavs, but some clones (BSUPO3, PRP-276264.01 and
PRP-225861.2 behaved differently in field and tuber slice inoculation assays (Table 3.7).

Table 5.7. Grouping of test clones in different resistant category

Fizld inoculation

Whole plant inoculation

Detached leaf inoculation

Tuber slice inoculation

Highly resistant
LBr-40

PRP-266264.01
PRP-266264.15
PRP-276264.01
BSUPO;
CIP-384321.135
CIP-392657.8
CIP-393385.39
PRP-25861.1
PRP-83861.11
PRP-25861.10
PRP-85861.8
PRP-225861.2
PRP-85861.12

PRF 35861.2
PRP-25861.11
Resistant
CIP-393280.57
CIP-389746.2
Moderately resistant
CIP-393077.54
L2354
CIP-388580.6
Janakdev (Check)
Susceptible
CIP-394050.110
CIP-385499.11
Highly susceptible
Kufri Jyoti (Check)

Highly resistant
LBr-40
PRP-266264.01
PRP-276264.01
BSUPO3
CIP-384321.15
CIP-393280.57
PRP-85861.12
Resistant
PRP-266264.15
PRP 35861.2
PRP-25861.11
CIP-392657.8
PRP-85861.11
PRP-25861.1
CIP-393385.39
PRP-25861.10
CIP-393077.54
Moderately resistant
PRP-83861.8
PRP-225861.2
CIP-389746.2
CIP-388580.6
Susceptible
CIP-394050.110
L2354

Janak Dev (Check)
Highly snsceptible
CIP-385499.11
Kufri Jyoti (Check)

Highly resistant
LBr-40
PRP-25861.10
PRP-25861.11
CIP-392657.8
Resistant
PRP-225861.2
CIP-384321.15
PRP 35861.2
CIP-393280.57
PRP-85861.12
PRP-23861.1
Moderately resistant
PRP-276264.01
Susceptible
PRP-266264.01
PRP-85861.8
L2354
CIP-389746.2
Janakdev (Check)
Highly snsceptible
CIP-393385.39
CIP-394050.110
BSUPO3
CIP-393077.54
CIP-388580.6
PRP-266264.15
PRP-B5861.11
CIP-385499.11
K. Jyoti (Check)

Highly resistant
LBr-40
PRP-85861.12
PRP-85861.11
PRP-25861.11
Resistant
CIP-393385.39
PRP- 25861.1
PRP-25861.10
PRP-85861.8
CIP-392657.8
CIP-394050.110
CIP-388380.6
CIP-384321.15
PRP-266264.15
Moderately resistant
Janakdev (Check)
PRP-266264.01
Suseceptible
CIP-393280.57
PRP-276264.01
PRP-225861.2
CIP-389746.2
Highly susceptible
CIP-385499.11
CIP-393077.54
PRP 35861.2
L2354

BSUPO3

K. Jyoti (Check)
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Conclusion

All four assays are effective in potalo germplasm screening against P. infestans. Potato
researcher can choose any one of the assays depending on the available physical facilities.
resources and time and the specific problems to be addressed. Foliage blight and tber blight
due to P. infestans are the major problems in majority of the potato growing areas of the
world. Since late blight is also the tuber borne disease. we need to select foliar blight
resistance under the particular environment along with tuber blight resistant genotype.
Screening of germplasm could be done either under natural infection or with artificially
inoculated field conditions. For tuber hlight resistant clone selection tuber slice inoculation
assavs was found to he the most effective and applicable even under minimum lab facilities.

5.1.4 PERFORMANCE OF POTATO CLONES RESISTANT TO LATE BLIGHT
UNDER DIFFERENT AGRO-CLIMATES

5.14.1 PERFORMANCE OF POTATO CLONES AT INNER TERAI CONDITIONS

Twenty five potato clones including one susceplible checks were screened against late blight
disease at National Maize Research Farm Rampur. Chitwan (260 m asl). representing inner
Terai agro-climatic conditions. Planting was done 11 Nov 2010. Experiment was in RCBD
replicated twice. Spacing, plot size, fertilizer dose. irrigation and intercultural operations
were same as it was in Khumaltar. Fungicides were not applied. Late blight severity was
recorded four times 30, 62, 72 to 86 DAP. Crop was harvested on | 2011, Evaluations
continued until susceptible check variety reached 100% foliage area damaged. Late blight
disease severity scoring was done based on foliage damage percent at different crop age 30,
41, 54, 60, 69 and 76 days after DAP. These observations in different days' intervals were
used as key reference points for calculation of AUDPC.

Results and Discussion

Out of 25 clones LBr-40, CIP-384321.15, BSUPO3, PRP-23861.1, CIP-393280.57, CIP-
392657.8, PRP-85861.12. PRP-25861.11 and PRP-85861.8 showed minimum disease
severity (AUDPC <500) as compared to check variety Kufri Jyoti (AUDPC:1766). Three
clones CIP-388580.6, PRP-266264.15 and CIP-394050.110 showed susceptible reactions to
late blight giving > 1000 AUDPC. Janak Dev which was said to be resistant to late blight
showed susceptible under Chitwan conditions (AUDPC:1254). However, it was still field
tolerant as compared to Kufri Jyoti (Table 5.8). Disease symptoms appeared only afier 50
DAP and severity increased by 72 DAP and reaches maximum at 86 DAP. LBr-40 showed
highly resistant to P. infesrans at inner terai conditions.

Among the disease resistant clones CIP-384321.15 produced highest yield (16.94 t'ha),
followed by CIP-393280.57 (13.76 vha), PRP-25861.11 (13.57 t/ha), BSUPO; (13.27 tha)
and PRP-25861.1 (12.71 t'ha) produced significantly better yield than the check varieties
Kufri Jyoti (7.9 t/ha) and Janak Dev (7.88 t/ha).
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Table 5.8. Performence of potato clones to late blight disease and tuber yield at inner
terai climatic conditions in 2010/11

LB severity %6 at

ey AL SODAP _ 62DAP  TIDAP  86DAP UOFC TLF;IT gir:]‘{:
I PRP33861.2 0.0 1.3 12.5 85 762 1.927
2 PRP-BSB61.12 0.0 1.0 5 415 404 1.408
3 PRP-25861.10 1.0 1.0 6.3 96.5 771 1.552
4 PRP-223861.2 0.0 0.0 7.5 60 510 0.709
5 LBr0 0.0 0.0 0 5 35 1.863
6  PRP-RSB61.8 1.0 2.0 12.5 42.5 476 1.753
7 L2354 1.5 9.0 17.5 62.5 756 1.188
§  PRP-276264.01 0.0 0.0 15 30 530 1.791
9  PRP-266264.01 0.0 0.0 10 62.5 558 3.562
10 BSUPO3 0.0 0.0 15 215 235 1.991
11 Kuffi Jyoti (Check) 1.0 20.0 65 100 1766 1.182
12 CIP-384321.15 0.0 0.0 4.5 13 159 2,541
13 PRP-23861.1 0.0 0.0 35 30 252 1.906
14 CIP-388580.6 1.5 12.5 213 83 1012 1371
15 CIP-394050.110 15.0 375 373 825 1770 1.265
16  CIP-393385.39 0.0 4.0 10 15 689 1.587
17 PRP-266264.15 2.0 7.3 35 90 1145 2,134
18  Janak Dev (Check) 1.5 125 50 725 1254 1.185
19 CIP-393280.57 0.0 0.0 125 21.5 343 2,064
20 PRP-25861.11 1.0 35 12.5 325 42 2,036
21 PRP-BSBE111 0.5 1.5 2715 675 8§12 2,668
23 CIP-392657.8 0.0 1.0 5 45 386 1.633
24 CIP385499.11 0.0 0.0 17.5 60 630 1.758
F value 131.77 22.76 19.44 6.74 17.74 .75
LSD (0.05) 0.949 5.445 11.83 29.98 3179 1.0535
CV % 293 527 318 252 225 284

5.1.4.2 PERFORMANCE OF POTATO CLONES AT HIGH HILLS

Twenty five potato clones were screened against late blight disease at Potato Nucleus Farm
Nigale, Sindhupalchok (2460 m asl) representing high hills. Planting was done 8 Feb 2011.
Experiment was in RCBD replicated twice. Spacing, plot size, fertilizer dose, irrigation and
intercultural operations were same as it was in Khumaltar. Fungicides were not applied. Late
blight severity was recorded four times 100, 120, 130 to 145 DAP. Evaluations continued
until susceptible check variety reached 100% foliage area damaged. Crop was harvested on
25 July 2011 (167 days after planting). These observations in different day intervals were
used as key reference points for calculation of AUDPC and RAUDPC.

Results n.nd Discussion

Twelve clones LBr-40, PRP-276264.01, PRP-266264.01, PRP-25861.1, PRP-85861.11,
CIP-384321.15, PRP-225861.2, PRP-85861.8, CIP-392657.8, PRP-25861.11, CIP-
. 393385.39 and PRP-85861.12 showed resistant to late blight (AUDPC <500) as compared to
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local check cultivar Rosita’ (AUDPC:1329). Four clones CIP-389746.2, L235.4, PRP-
25861.10. CIP-385499.11, Kufri Jyoti (Check) showed high susceptibility to late blight
ranging AUDPC 1710 to 2588 respectively (Table 10). It was interesting that late blight
disease symptoms observed only afier 90 days after planting second week of May when
monsoon started. In susceptible cultivar 'Kufri Jyoti' disease severity reached up to 100
percent at 130 DAP. Crops usually get matured at 150 days, disease observation at 145 days
may not require. This vear crop was harvested late. and hence due to rainfall, few tubers
were found rotted.

Regarding with the tuber yield. PRP-23861.11 (36.35 t'ha) followed by PRP-266264.01
(28.68 tha), CIP-389746.2 (27.9 t'ha), LBr-40 (27.02 t’ha) and PRP-225861.2 (26.95 vha)
significantly produced the highest tuber vield as compared 1o local check cultivar Rosita’
(20.89 tha). Genotype. CIP-389746.2 showing susceptible reaction to late blight at this
altitude produced 33.5 percent higher yield than the Rosita, but their susceptibility to late
blight disease was insignilicant (Table 5.9).

Table 5.9. Performance of potato clones to late blight and tuber yield under high hills

conditions
LB severity %a at different crop age Tuber vield

Clones tﬁﬂp 120 DAP P'j'; 145 DAP ""”Dpi_ (Vha)
PRP 3358a].2 3 12 213 40 862 25.33
PRP-83861.12 1] 0 3 42.5 381 16.37
PRP-23861.10 7.3 30 67.3 87.5 2025 278
PRP-225861.2 | E 5 12.5 226 26.95
LBr-40 0 ] 1] 0 i 27.02
PRP-8586].8 l 3.5 3 20 273 17.11
L2354 3 25 63 80 1838 18.72
PRP-276264.01 ] 0 0 3 3 24.84
PRP-266264.01 ] 0 1] 3 38 28.68
BSUPO3 | 3 13 6l 723 14.04
Kufri Jyori (Check) 10 32.5 100 100 2588 3.61
CIP-384321.13 0 0 0 20 130 24.87
PRP- 25861.1 0 0 4 9 118 22,73
Rosita | 10 42.3 83 1329 20.89
CIP-394030.110 0 3.5 17.5 55 684 0.3
CIP-393385.39 0 L] 12.3 27.5 362 23.59
PRP-266264.15 13 10 27.3 32.3 763 22.57
Janakdev (Check) | 10 40 20 1260 15.54
CIP-393280.57 3 10 47.5 60 1224 14.9
PRP-25861.11 1 5 10 17.5 341 36.33
PRP-83861.11 0 0 3 10 138 17.67
CIP-393077.54 0 5 13 40 363 13.28
CIP-392637.8 [f] 5 1.5 22.5 338 16.04
CIP-385499.11 3.5 22.5 Bl.5 03 2117 11.02
CIP-389746.2 3.5 22.5 37.5 825 1710 248
F value 10.01 15.59 147.9 14.35 44.64 21.8
LSD (0.05) 2371 7.429 6.529 24.93 328.9 4.852
CV% 63.3 41.7 12,7 271.7 19.8 12.1
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5.1.4.3 PERFORMANCE OF POTATO CLONES AT CENTRAL TERAI

Promising eight potato clones compared with Kufri Jyoti and Desiree for late blight
resistance and tuber yield at central Terai, Parawanipur (160 m asl) field conditions.
Treatments were replicated four times. Plot size was 2.5 m long single row. Planting spacing
was 25 em x 60 cm. Fertilizers as basal dose was applied @ 100:100:60 kg N, P, K /ha
respectively. Irrigation was given twice. Early blight and late blight disease scoring was
done at 70-80 days after planting using in 1-9 rating scale. Fungicide was not applied
throughout the crop period.

Results and Discussion

Test clones CIP-384321.15, L2354, PRP-85861.12, PRP-858601.8 and PRP-85861.18
showed resistance to late blight than the check variety Desiree and Kufti Jyoti. Two clones
PRP-15860.8 and CIP-392657.8 were found susceptible and comparable with Desiree and
Kufri Jyoti respectively (Table 5.10). Clones showed almost similar severity of early blight
comparable with late blight (Table 10). Highest tuber yield was obtained from PRP-
85861.12 (27.1 v'ha) followed by CIP-384321.15 (24.37 t'ha) and 1.235.4 (20.67 t'ha). Late
blight severity was not so high even on late blight susceptible cultivars Kufri Jyoti and
Desiree during the potato season in 2067/68.

Table 5.10. Performance of potato colnes to late blight and tuber yield under central
Terai field conditions at Parawanipur, 2010 (2067/68).

Clonsa Ground Early blight Late blight ~ Tuber yield  Tuber yicld
cover (%a) (1-9 scale) {1-9 scale) (kg/plot) (tha)
PRP-85861.8 85.0 1.0 1.3 241 16.12
PRP-85861.18 81.3 1.0 1.5 2.65 17.67
PRP-85861.12 55.0 1.0 1.3 4.1 27.1
PRP-15860.8 788 i3 3.0 2.03 13.55
CIP-393385.39 73.8 1.3 2.5 2.19 14.58
CIP-384321.15 83.8 1.0 1.0 3.66 24.37
CIP 392657.8 83.8 2.8 5.2 1.8 12.00
L2354 71.3 1.3 1.0 3:1 20.67
K. Jyoti 80.0 3.0 3.3 2.02 13.48
Desiree 71.3 25 53 1.92 12,78
F Value 1.3 256 60.5 28.58 28.62
LSD (0.05) 8.1 0.5 0.6 0.4258 2.82
CV% 8.0 20.8 16.8 11.3 11.3
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3.2 WART RESEARCH

Wart  caused by Svnchvirium endobioticum
(Schilberskyy Percival 15 known as "Agery’ in
Nepali, 1t s the second most important disease after
lare Blight 1in Nepal particularly in high hill above
2400 m a s | Disease has been reported from 1tam,
Dolakla Sindhupalehok,  and  Gorkha  districs,
Assam, Sikkin and West Bengal are the major wart
prone states of India 11s believed that disease was
introduced tfrom the aboyve adjoimng areas ol Indi. Plate 10 Warl sy inipiomis on potalo taber

N endohioticum 15 an obhgate parasite. 1t 18 also of quaranting significance disense and is
transmilted through soil and seed twbers. No chenical comrol measures have been repored
o far Jor the disewse manugement. Llse of wart resistant genotypes 1s only the etlective and
sustainuble way of management. Keeping these points in view. potato clones are sereened at
high hill conditions, Nigale Sindhupalehok (24350 m asl) where soils are naturally milesied
with & endobioici Prior 1o recommendation of any potato variety for commercnil
production Serecimng Ngainst wart 15 necessary,

Muterials and Methods

Pwenty five potato genotypes were planted n farmers wart infested feld at Jethal VIC.
Nigale of Sindhupalchok 2460 masl in 7" Feh 2010, Patato clones were planted into medium
size plustic pots lilled with 1:1 soil and compost. Resting spores of Synchyirim
encfobioticum were collected and stored for 7 months (Aug-=Jan) in refrigerator. Resting
spores ulong with warty tissues were mucerated using mortar and pestle. Diluted with water
maintaining 4 x 107 spores'ml suspensions. 8 ml of this suspension (32 x 107) resting spores
were moculated per pots just after planting. Pots were irrigated us and when required. No
Insectieide and tungicides were applied throughout the crop period. Crop was harvested on
25" July 2011, Wart meidence was recorded at the time of harvesting based on warny
symiptoms on tber surfuce as shown n Plate 10

No, vl intected tubers s 100
Fivtal mabers nlon

Wit incidence M =

Results and Discussion

Out of 25 clones. thirteen clones were found resistant to wart. Three clones CIP-392637 8,
CIP-393280 57, LBr-40 and Rosita showed highly susceptible reaction with the incidence
percent ranging 70 to 100 percent. Whereas, clones BSUPO3, CIP-389746.2, PRP-125861.2,
12354, CIP-384321.15, CIP-394030.110, PRP-25861.11 and CIP-393385.39 showed
moderate level of resistance with incidence percem ranging 2.43 10 29 percent (Table 5.71)
Susceptible check did not showed 100 pereent wart incidence, which require additional
inoculums pressure, Infected soil is kept for next year experiment.

Tuber vield per plant was highest in LBr-40 (311.3 g) followed by L2354 (208.3g). PRP-
276264.01, and CIP-389746.2 (171.3 g). There was high coefficient variation (CV 50 to 64
%) in the experiment with regard 1o tuber number and tuber yield (Table 3.11). It was due to
damage of tuber by wild animals (Dumsi). This experiment needs o be repeated with better
management.
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Table 5.11. Performance of potato clones to the incidence of S. indobioticum and tuber

vield under disease inoculated conditions at Nigale

Tt No

Clones

Wart incidence

[ubers plot (no.)

Tuber yield ‘plot

(%) (g2)
i PRP-35861 2 000 14.00 1183
2 PRE-85861.12 NI 733 TH.7

3 PRP-23861.10 .00 667 {2
| PRP-223861.2 13.93 LR 805
5 LBr-40 70,00 833 illg
(¥ PRP-R3806].8 RI 27.00 1013
7 2334 13.57 [2.33 208
8 PRP-276264.0] (RN [ 200 Uiy
i PRP-2a6204.01 (.00 .00 8.7
[ BSUPO3 243 I 1.33 63.7
Il k. Jyoti iCheck) i 16.67 7.3
l2 CIP-3845321,13 172 13.67 1420
3 PRP-1386] 1 0,00 b6 7T 8.7
[ CIP-3RNI80.6 0,00 7.00 [ 1.0
|3 UIP-394050.1 10 212 s.0u GRAL
I CIP-393385.39 24,00 835 113.7
|7 PRP-26620-4,13 (.00 4.67 0.7
|8 Janakdev (Check) (1,0 | i1 0 130.7
9 CIP-393280.57 73.13 1233 |38.3
21 PRP-2386l.11 26:17 1.0 117.3
=1 PRP-85861.11 (.00 12.33 827
23 Kositn 76.537 5.467 853
23 CHP-392057 .8 (R 7.33 1943
24 CHP-385400 1] 1,00 367 T2
25 ClP-389746.2 | 1.54 1 1.67 171.3
© Fiest 85.00 .54 2.82
LSO} g0 7 T
CV' 28.80 4.0 0.8

3.3 POWDERY SCAB RESEARCH

Powdery

scab  caused by

Spongaspora

subterranca (Wallr) Lagerh, fsp. sunterranca
Fomlinson is the disease on tubers. [t does not
significantly  reduce the wield losses bui
deteriorates the market quality and leads to
decrense farmers’ income. This disease has
been reported from Chitwan. Nawalparashi,
Kavrepalanchock, Banke and Bardiva districts.
To find out the disease management oplions a
none  replicated  farmers  participatory
experiment was carried oul al Sharadanagar,
Chitwan in 2067/68,
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Four fungicides Acrobat (Dimethomorph). Sectin (Fenamidon 10% + Mancozeb 50%),
Agrifos-400 (Phosphorus acid) and Antracol (Propineb) were tested against powdery scab
disease. Previously harvested disease infected potato tubers were stored in cold store for 9
months. Prior to planting scab infected seed tubers were soaked for 30 minutes in fungicides
as per recommended concentrations. Treatment tubers were shade dried and planted.
Spacing, fertilizer. cultural practices were followed as per recommendations made by NPRP.
Experiment was planted in Nov 2010 on previously selected powder scab infested sick plot.
Observations were taken al harvest on incidence of powdery scab symptoms on tuber surface
as shown in Plate 11,

No. of infected bers x 100
Total tubers plot

Disease incidence %s =

Powdery scab incidence was the maximum (46.67 %) in control plots where 100% infected
seed tubers were planted. Whereas all the fungicides had significant effect on disease
incidence. runging 18-38 percent. OF them seed treatment with Antracol ‘@4 g /lit showed
high efficacy as compared to other test fungicides (Table 5.12). Result revealed that disease
can be controlled 1o some extent with Antracol even il seed tubers are 100 % infected with
powdery secab.

Results and Discussion

Tuber vield was highest in Agrifos-400 treated plots (2.19 kg/plot) as compared to untreated
check plot (2.0 kg'plot). Yield differences observed were comparable each other. Under low
inoculum pressure and infection at later stage of crop did not reduce the tuber yield (Table
5.12). For confirmation of the results experiment needs to be repeated with replicated trials
under two soil conditions as imrigated and rain fed sandy loam soil conditions. where
powdery scab pathogen exists. However participating farmers were highly convinced on the
obtained results in their field.

Table 5.12. Efficacy of fungicides in controlling powdery scab disease of potato under
field conditions at Sharadanagar, Chitwan in 2010/11

Tsiiiant Scab u:mdence Disease control ~ Tuber vield (kg) Yield ::'.lcrease

Yo over check (%) /plot ‘o -

Sectin 2293 50.88 2.12 6.0
Agrifos-400 28.14 39.71 2.19 9.5
Acrobat 30 WP 3315 28.98 2.15 7.5
Antracol 18.94 39.42 2.09 43

Check 46.67 0.00 2.00 0.00

F test ol NS

LSDyo 05 10.34

CV % 224 154
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6.0 ORGANIC POTATO PRODUCTION RESEARCH
Introduction

The present scenario of research on global organic farming is encouraging, however, in
Nepal; there is limited research on this frontier. Organic potato production prohibits the use
of synthetic chemical fertilizers, pesticides, growth regulators, or genetically modified
varieties. The decision to grow organic potatoes may be based the demand in the organic
market. The production costs for organic potatoes are higher and their yields are lower than
for conventionally produced potatoes so it production is limited in small scale. Among the
organic practices adopted in Nepal, green manuring, and bio-fertilizers are in lead. Success
story of Dhaicha (Sesbania sps) in rice field is one of the sound and recommended practice to
improve soil fertility. Improved quality FYM through covering dung pits with black plastic is
highly successful technology disseminated in western hills. Other promising findings of
research were strip cropping and hedge row practice. French bean as intercrop with potato
contributed highest return per hectare (Rai et al., 1998a). Coriander was also beneficial when
intercropped with potato (Rai et al., 1998b). The successfully adopted cropping patterns were
potato-tomato-spinach-radish and potato-chilli-spinach-radish (Ahmed et al., 1998)

The world organic market, estimated over US$ 52 billion with compounded growth of 23%
per annum (Newa, 2011). Asia (excluding Australia) alone worths at least US$ 400 million.
The total Indian organic farming industry was estimated at around US$ 20 million in 2002.
Although, there is no authentic data have been complied yet in Nepal but assumption is worth
at least US$ 7 million (NRS 52, 00, 00,000) per annum including export. Till now only 10000
ha land is certified for organic production in Nepal. There is high demand of organic product
for export and with in country due to increase awareness of consumers about organic
products Newa (2011) reported that, at present 25 companies and 16 cooperatives are actively
functioning organic business in Nepal. He (urther reported that, about 13500 families
required organic foods in Katmandu, i.e.180 tones/day. For production of organic potato in
India, bio-fertilizers, Azotobactor and Arbuscular mycorrhhizal fungi are used to improve
soil and productivity of potato (Vignes et al., 2005). Among the bio-pesticides, Asuro,
Khirro, Sisnu, Bakaino, Banmara etc. are valuable botanicals, which can be used for
managing pests and diseases (Ranabhat and G.C., 2003). But, their quantification and actual
effects are yet to be discovered. Neem oil contains high amount of pesticidal compounds and
can be used to treat the seeds of various crops (at 2-5 ml/kg of seeds) (Neupane, 2003).

However, there is no fully recommended technology, policy and certified agencies for
organic certification. Considering these facts, National Potato Research Program initiated
organic potato research as nutrient management, inter-cropping with legumes, mulching
trials, and their promotion activities in farmers' field. The detail of activity conducted since
last three years and their results is presented in this report.

6.1 EVALUATE RESPONSES OF POTATO VARIETIES TO NON-
CHEMICAL FERTILIZERS

Materials and Methods

’_Ihe ﬁf-.ld expf:rimmt was conducted during summer season of 2008/09 at Lakuri Bhanjayan
. in Lalitpur district and during 2009/10 - 2010/11 at Muralikhola (1400 m asl) in Kavre
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district. Three potato varieties namely ‘Kufri Jyoti®, “Janakdev® and *Khumal Seto-1" along
with three non-chemical fertilizers namely Biozyme, Nitrobenzene (Indian products) and
Kwian Thong (Thailand product) were used in the study (Table 6.1). Kufri Jyoti and Khumal
Seto-] were white skinned, whereas Janak Dev was the red skinned variety. The
‘Nitrobenzene™ contained 13 percent nitrogen while Biozyme was d mixture of several
elements and Kwian Thong. contain NPK and other several micronutrients. The *Kwian
Thong' also contained two bacteria (Lactobacillus and Bacillus subtilis), which were active
for decomposition of [ertilizer.

All together there were ten trealments constituted with three varieties of potato, three types of
(ortilizers and an additional treatment of farmer’s variety and farm vard manure combination
as a check, The experiment was laid out in RCB design with four replications. The individual
experimental plots of 3 m = 2 m size were planted with five rows of potato at 60 and 25 cm
row and plant spacing. respectively. Farm vard manure at the rate of 10 tones/ ha was well
mixed in each plot before planting. Along with FYM the half dose of Nitrobenzene at the rate
af 30 ke'ha, Biozyme 20kg 'ha and Kwian Thong 150 kg/ha were applied as basal dose based
on the treatments. The remaining half doses were top-dressed at the time of first earthing up.
Observations were recorded on growth and yield parameters. Analyses of variance were
computed to determine significance among treatments using Genstat and MSTATC was used
for mean separation,

Table 6.1, Description of treatment combinations

Treatment No. Variety Non-chemical fertilizers
! K. Jvoti Nitrobenzene @ 100 kg'ha
2 K. Jyori Biozyme (@ 40 kg/ha
3 K. Jvou Kwian Thong @ 300kg'ha
4 Janakdey Nitrobenzene @ 100 kg'ha
5 Janakdey Biozyme (@ 40 kg/ha
6 Janakdev Kwian Thong @ 300kg ha
7 Khumal Seto-1 Nitrobenzene @ 100 kg'ha
8 Khumal Seto-1 Biozyme @ 40 kg'ha
9 Khumal Seto-1 Kwian Thong @ 300kg/ha
10 Farmers variety Farmer's practice (FYM @ 10t'ha)
Results and Discussion
Plant height (em)

There were significant differences among treatments on plant height at seventy five days afler
planting in all three years. The highest plant height (28.3 cm, 54.6 cm and 31.0 cm) was
recorded on the combination of variety Janak Dev and organic fertilizer Kwian Thong. in
2008/09, 2009/10 and 2010/11, respectively. However, their pooled analysis did not show
any significant on plant height at 75 days after planting. This could be due to graie variation
of plant height in different years: it might be due 10 climatic condition, The detail effect of
combination of varieties and organic fertilizers on plant height in different years and pooled
analysis data is presented in Table 6.2.
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Table 6.2 Effect of organic fertilizers and varieties on plant height at 75 days after
planting at Lalitpur and Kavre districts, 2008/09- 2010/11
' Plant height (cm, days after planting)

Treatment combinations 20089 * 2009/10  ° 2010/11  Mean
Kufri Jyoti + Nitrobenze 24.00 ab 25.0 b 26.3 ab 251
Kuffi Jyoti + Biozyme 24.3 ab 223 b 270 ab 245
Kufri Jyoti + Kwian Thong 24.8 ab 22,9 b 268 ab 2438
Janakdev + Nitrobenze 23.5 ab 56.00 a 25.8 b 35.1
Janakdev + Biozyme 255 ab 49.9 a 27.5 ab 343
Janakdev + Kwian Thong 283 a 54.6 a 31.0 a 38.0
Khumal Seto 1 + Nitrobenze 28.0 a 23.1 b 24.5 b 25.2
Khumal Seto | + Biozyme 115 c 24.4 b 23.8 b 21.9
Khumal Seto 1 +Kwinn 20 b 28 b 255 b 234
Thong

f@";‘;‘[ﬁ VS 235 ab 244 b 240 b 240
F-test » " b NS
LSD (0.03) 5.565 6.352 3.933 -
CV (%) 15.9 13.5 10.3 28.7

Ground coverage percentage

There was a non significant difference among treatments on ground coverage percentage at
75 days after planting in all years and their combined analysis. The ground coverage
percentage was found more or less similar in first and second years but it was found very
high in third years. It may be due to planting of more sprouted tubers and good rain fall in the
third years, The detail effect of variety and organic fertilizers on ground coverage percentage
is presented in Table 6.3. These data indicated that planting distance need to be tested for
organic potato production, the recommended distance with chemicals fertilizers may not be
appropriate with organic potato production in such soil and climatic condition.

Table 6.3, Effect of organic fertilizers and varieties on ground coverage percentage at
75 days after planting at Lalitpur and Kavre districts, 2008/09- 2010/11
Ground coverage (%, Days after planting)

Treatment combinations 2008/9 2009/10 2010/11 Mean
Kufri Jyoti + Nitrobenze 53.7 53.7 71.2 59.5
Kufri Jyoti + Biozyme 55.0 55.0 638.7 596
Kuffri Jyoti + Kwian Thong 552 55.2 72.5 &61.0
Janak Dev + Nitrobenze 57.5 37.5 65.0 60.0
Janak Dev + Biozyme 58.7 58.7 70.0 62.5
Janak Dev + Kwian Thong 51.5 57.5 53.7 36.2
Khumal Seto 1 + Nitrobenze 55.0 350 71.2 60.4
Khumal Seto 1 + Biozyme 33.7 53.7 72.5 . 60.0
Khumal Seto | + Kwian Thong 50.0 50.0 75.0 583
Farmers’ variety + FYM (@10t/ha 43.7 43.7 70.0 52.5
F-test NS NS NS NS
LSD (0,05) . 2 . -
CV (%) 13.4 13.4 ThSy. 8.5
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Tuber yield (t/ha)

There was significant difterence among treatments on tuber yield of potato in different years
and combined analysis over the years. In first year the highest tuber yield (17.71 t/ha) was
recorded on combination of Kufri Jyoti variety with Kwian Thong organic fertilizer followed
by combination of Janak Dev with Kwian Thong fertilizers (17.21 t/ha). In 2009/10 and
2010/11. the highest tuber yield (23.83 t/ha and 16.75 vha) was recorded on combination of
Janak Dev with Kwian Thong fertilizer, respectively. In first year, the lowest tuber yield (8.9
tha) was recorded on the treatment having Kufri Jyoti and Nitrobenzene fertilizer and it was
found at par with farmers practices (Farmers® variety + FYM @10tha). In second, third years and
combined analysis the lowest tuber yield (11.93 vha, 8.85 t'ha and 10.11 tha) on farmers
practices (Tahle 6.4). Based on three vears record Kwian Thong organic fertilizer was found
effective for increase the production of potato. The increased in production due to application
of Kwian Thong organic fertilizers could be due to present of major and minor nutrients. Asia
Agro tech Co. LTD. reported that, Kwian Thong contain 1-3 % N, 1-2 % P205, 1.3 -3 % K-0.
7.4 9% Ca. 4.09 % Mg. 1.03 %o Fe. 0.003 % Cu. 0.05 % Mn, 0.0073 %a Zn. 0.0035 %B, 0.06 %
Mo, 1.88 % S. 10-15 % O.M.. 0.18 % humic acid and 0.17 %e Na. The analysis report of soil
management Directorate of MOAC reported that, Kwian Thong organic fertilizer contain
1.02 %4 nitrogen, 4 %o phosphorus, 0.32 % potash, 145.7 ppm zine, 1670.9 ppm manganese.
47.6 ppm copper and 162.5 ppm boron. The increased in production due to application of
Kwian Thong was reported on rice and wheal in Kathmandu, Bhaktpur and many other

places.

Table 6.4 Effect of organic fertilizers and varieties on tuber yields of potato at Lalitpur and

Kavre districts, 2008/09- 2010/11
Treatment combinations 20089 2009/10 2010/11 Mean
Kufri Jyoti + Nitrobenze 89 d 1326 e 1104 od 1108 d
Kufri Jyoti + Biozyme 11.88  bed 1879 b 0.66 ed 1344 hed
Kufri Jyoti + Kwian Thong 1771 a 1994 b 1222  be 1662 ab
Janak Dev + Nitrobenze 11.67 od 11.56 e 14.79 ab 1267 od
Janak Dev + Biozyvme 11.63 e&d 13.36 de 12.59 be 12.59 od
Janak Dev + Kwian Thong 17.21  ab SeAd . @ 1679 a 19.26 «
Khumal Seto 1 + Nitrobenze 1094 ed 12,16 e 1073 od 1128 4
Khumal Seto | + Biozyme 11.17  ed 1535 od 12.21 be 1290 bcd
Khumal Seto | + Kwian Thong 1548 abe 17.71  be 1274 bk 15331 be
Farmers® variety = FYM @ 10tha 954 d 1193 e 8.85 d 1011 d
F-test * £ s e
LSD (0.05) 5.538 2,799 2.99] 3.513
CV (%) 30.2 12.2 16.9 15.1

Economic analysis

Cost benefit analysis is very important before recommendation technology to the farmers. Tt
helps to the farmers for convincing to adapt new technology. In this experiment, the economy
analysis showed that the application of Biozyme and Kwian thong was found effective than
farmers practices, while the application of Nitrobenzene showed negative result for benefit.
Based on three years pooled result the maximum total extra benefit of NRs. 7,155.0/ropani
was recorded by using Janak Dev variety and Kwian Thong organic fertilizer @ 15 kg/rop and
it was followed by NRs. 4.212.0/ropani with combination of Kuffi Jyoti and Kwian (Table
6.5).
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Table 6.5 Economic analysis of variety x fertilizer trial of potato from 2008/09- 2010/11

Extra Extra Extra benefit
Treatment Yield gr?;l' organic  org. fert. Exu;::r G ;_:;uﬁ]l over fa{'mm's
AT o e e

combinations (kg rop.) (Rs. 7o) E;:;‘Ti : Rii'];:pl {Ffr +labour)  (Rsfrop) ?rﬂasﬂrltf;
Kuffi Jvoti — Nirobenze 554 831D 5 1750 1830 6460 -1123
Kuffi Jvoti - Biozyme 672 10080 2 100 200 9880 2297
Kufri Jvoti — Kwian Thong 831 12465 15 570 670 L1793 4212
Janak Dev + Nirobenze 634 10136 5 1730 1830 8284 703
Janak Dev + Biozyme 630 1ng12 2 100 200 9812 2230
Janak Dev = Kwian Thong 063 15408 15 570 670 14738 71355
Khumal Seto | +Nitrobenze 564 2460 5 1750 1850 6610 -973
Khumal Seto 1 = Biozvme 6435 9675 2 100 200 9475 1892
Kh. Seto 1 + Kwian Thong 769 11543 15 370 670 [OB73 3250
Farmers' varietv—FYM@ [0vha 505 7583 - - - 7385 -

* Price of Potato ke Rs 15 for white and Rs. 16 for red porato
+ Price of organic fertilizers ke= Rs. 3530for Nitrobenzene. Rs, 30 for Biozyme and Rs. 38 for Kwian Thong

6.2 MULCHING TRIAL ON POTATO
Materials and Methods

The experiment was conducted first vear at Lakuri Bhanjavan (1400 m asl) in Lalitpur and
second and third vears at Muralikhola (1300 m asl) in Kavre district during spring-summer
season and at Saltanda in Dailekh district during winter season. Variety Kufri Jyori was used
in the experiment. Four mulching materials viz. black plastic, white plastic, dry grass,
cardboard paper and no mulching were included as the treatments (Table 6.6). The
experiment was conducted in a Randomized Complete Block design with five treatments in
four replicates. The individual experimental plots of 3 m * 2 m size were planted with five
rows of potato at 0,60 and 0.23 m row and plant spacing, respectively, Farm vard manure at
the rate of 20 tones/ ha was well mixed in each plot before planting. Observations were
recorded on growth and vield parameters. Analyses of variance were computed to determine
significance among treatments using Genstat and MSTAT-C was used for mean. Separation.

Table 6.6. Details of mulching materials

S. No. Treatments
1 Dry grass
2 Paper
3 White plastic
4 Black plastic
5 No mulching
Results and Discussion
Kavre and Lalitpur

Plant height (cm) and ground coverage percentage

There was no significant difference among treatments for plant height at 75 days after
planting. However, mulching materials showed the slight increased in plant height in all years
and their pooled analysis. The detail result is presented in Table 6.7,
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There was highly significant and significant difference on ground coverage percentage at 73
davs after planting in first. second vears and pooled analysis, respectively. The maximum
ground coverage was observed on paper mulch (92.5 %) during 2008/09 and 87. 7 % in white
plastic much during 2009/10. Two years combined analysis showed the maximum ground
coverage (87.73 %) on white plastic much followed by paper much (86.25 %40 and black
plastic mulch (82.50%). The minimum ground coverage percentage at 75 days after planting
wus observed on much treatment in both vears and their combined analysis (Table 6.8). The
ground coverage percentage was not observed in third years due to damage of crops by hail
stone before 73 days after planting.

Table 6.7. Effect of mulching on plant height at 75 days after planting of potato at
Lakuri Bhanjanyang and Muralikhola, 2008/09- 2010/11

Treatment combinations 200809 2009710 2010711 Pooled
Dry grass mulch 2323 323 33.00 29.15
Black plastic mulch 20,73 383 34.00 31.08
White plastic mulch 19.75 37.3 39.70 32.32
Paper mulch 18.75 38.7 34.70 30.72
Na mulch (check) 17.0 31.8 25.00 25.93
F-test NS NS NS NS
LSD (0.03) - 10.11 - -
CV (Ya) ) 11.8 18.4 15.5 8.4

Table 6.8 Effect of mulching on ground coverage percentage of potato at Lakuri
Bhanjanyang and Muralikhola, 2008/09- 2009/10

Treatment combinations 2008/09 - 2009/10 ° Pooled
Dirv grass mulch 80.0 b 76.2 be 78.10 be
Black plastic mulch 82.5 b 825 ab 82.50 ah
White plastic mulch 88.8 a 87.7 da 87.73 a
Paper mulch 92.5 a 80.0 abc 86.25 ab
No mulch (check) 68.7 ¢ 72.5 ¢ 70.63 ¢
F-test T PP *
LSD (0.05) 4.040 9.06 9,79
CV (%) 3.2 7.4 53

Tuber yield (t/ha)

There was significant difference among mulching materials on yield of potato in all years and
their combined analysis data. In pooled analysis. black plastic mulching produced
significantly the highest tuber yield (28.06 vha) than other treatments, whereas the lowest
vield (15.80 t'ha) was recorded on no mulching (control) treatment (Table 6.9). There was 21
to 62 % increased in tuber yield of potato due to muiching of different materials than control
(Table 6.10). The highest vield increased (62.0 %) in black plastic mulch could be due to
absorption of more sun light and control of weeds than other mulching materials. NRPR
(2009 and 2010) also reported higher vield of potato in black plastic mulching. There was
98.6 % weeds control in Malepatan, Pokhara and 79.3 % weeds control in Hattiban farm due
to mulching of black plastic than control treatment during 2008(Anonyms 2009) and 78.2 %o
in Malepatan, Pokhara and 78.2 % in Hattiban farm during 2009 (Anonyms 2010).
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Table6.9  Effect of mulching on tuber yields of potato at Lakuri Bhanjanyang and

Muralikhola, 2008/09- 2010/11
Trentment 2008/09 200910 201011 *  Pooled *
combinations
Dry grass mulch 15.14 ab 25.61 ab 16.79 c 19.18 b
Black plastic mulch 20.14 a 31.99 a 24.67 a 2560 a
White plastic mulch 17.55 a 30.13 a 17.54 he 21.74 b
Paper mulch 14.54 ahb 28.24 a 20.67 b 21.15 b
No muleh (check) 9.49 b 21.84 b 16.08 c 15.80 [
F-test L * e YT
LSD (0.03) 6.016 6.0635 3421 3.098
CV (%) 254 14.3 11.6 E.I'J

Table 610 Effect of mulching on increase of tuber yields of potato over control at
Lakuri Bhanjanyang and Muralikhola, 2008/09- 2010/11
Three years average vield  Yield increased percentage over

Treatment combinations

(t/ha) control (No mulching)
Dry grass mulch 19.18 212
Black plastic mulch 25.60 62.0
White plastic mulch 21.74 37.6
Paper mulch 21.15 338
Mo muleh (check) 15.80

ARS Dailekh

Plant height (cm) and ground coverage percentage

There were highly significant differences among mulching materials on plant height during
2008/09 and 2009/10 and non significant during 2010/11. The pooled analysis over years
showed a non significant difference on plant height. However, the maximum plant height
(33.4 cm) over years was observed on black plastic mulching treatment (Table 6.11). The non
significant over years may be due to effect of third year result.

Table 6.11  Effect of mulching on plant height at 75 days after planting of potato at

L Dailekh, 2008/09- 2010/11
Treatment combinations 2008/09  ° 2009/10 2010/11 Pooled
Dry grass mulch 30.75 b 28.20 3545 3l.5
Black plastic mulch 35.60 a 29.00 33.53 334
White plastic mulch 23.63 £ 23.00 37.55 28.1
Paper mulch 34.40 a 17.65 37.95 303
_No muleh (check) 20.35 c 14.80 33.15 22.8
F-test . . NS NS
LSD (0.05) 3.334 5.265 - -
CV (%) 3334 152 12.8 15.1

The ground coverage at 75 days after planting showed highly non significance and highly

significant differences during 2008/9 and 2009/10, respectively. However, the pooled

analysis of two year data showed significant difference on ground coverage percentage at 75

days after planting. The maximum ground coverage (50.25%) was observed on black plastic

mulching and the minimum (36.15%) on no mulching treatment. The detail effect of
~ mulching material on ground coverage percentage is presented in Table 6.12.
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Table 6.12. Effect of mulching on ground coverage of potato at 75 days after planting
of potato at Dailekh, 2008/09- 2010/11

I'rzatment combinations 2008/09 200910 201011 Pooled

Dry grass mulch 67.5 33. . 50.25 h
Black plastic mulch 72.3 38.0 - 5325 a
White plastic mulch 61.2 30.3 - 45.85 i
Paper mulch 617.5 243 - 4390 ¢
No mulch (check) 5500 17.3 - 36.15 d
F-test NS e - "

LSD (0.03) - 7.38 - 7.486

CV (%) 12.8 16.7 - 7.1 e |
Tuber vield (t/ha)

Ihere was highly significant and significant differences on yield of potato among the
treatments during 2008 9, 200910 and pooled analysis, respectively. The maximum tuber
vield was recorded on black plastic mulching treatment in all years and pooled analysis data
except 201011, The pooled data showed that black plastic mulching was found superior than
other treatments. This result is in same line of result of Kavre and Lalitpur. The detail data is
presented in Table 6.13.

Table 6.13.  Effect of mulching on tuber yields of potato at Dailekh, 2008/09- 2010/11

[reatment combinations 200809 < 200910 - 201011 Pooled

Dry grass muleh 16.87 ¢ 1543 b [1.13 1448 ab
Black plastic mulch 23.16 a 23.50 a 10.04 1890 a
White plastic mulch 19.88 b 20.21 ah 8.96 16.35 ab
Paper mulch 18.27 [ 13.56 b 12.88 15.57 ab
Mo mulech (eheck) 17.49 b 012 c 8.96 11.86 b
F-tast b ** NS -

L5D (0.03) 244 3.081 - 3.782

CV (%) 8.2 19.7 326 19.9

There was 22.19 to 59.49 % increased in tuber vield of potato due to mulching of different
materials than control (Table 6.14). The highest vield increased (39.59 %) in black plastic
mulch could be due to absorption of more sun light and control of weeds than other mulching
materials. This result showed the similar trend of results of Kavre and Lalitpur presented in
Table 6.10.

Table 6.14. Effect of mulching on increase of tuber yields of potato over control at
Dailekh, 2008/09- 2010/11

fiie2 Three vears average vield  Yield increased percentage over
Treatment combinations ) £ 5

i - (t'ha) control (No Mulching)
Dy grass mulch 14,48 22.19
Black plastic mulch 18.9 39.49
White plastic mulch 16.33 3797
Paper mulch 1537 31.39
No muleh (check) 11.85
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6.3 STUDY ON POTATO-BASED CROPPING SYSTEMS
Materials and Methods

The experiment was conducted three years at Saltanda of Dailekh district during winter
season. Potato variety Kufii Jyoti was used for the experiment. Four crop combinations were
compared with additional sole potato plot (Table 6.15). The experiment was conducted in a
Randomized Complete Block design with five treatments in four replicates. The individual
experimental plots of 6 m x 2 m size were planted with five rows of potato at 0.60 and 0.25 m
row and plant spacing, respectively. Intercrops were planted in alternate rows with the
spacing of 0.45m for pea, cauliflower and tomato as well as 0.10 m for radish and turnip.
Farm vard manure at the rate of 20 tones per ha was well mixed in each plot before planting.
Observations were recorded on vields and economic data.

Table 6.15. Detail of treatment combinations

5. No. Treatments

L Polato + pea
Potato + Cauliflower
Potato + tomato
Potato + radish
Potato + tumip
Potato sole

W ke el ) e

Results and Discussion

There was a no significant difference on yield of potato due to intercropping of different
vegetables with potato. However, significant difference was observed on yield of intercrops
(Table 6.16). The main crop vields remained non-significant which could be due to less
influence of other crops on the potato crop. This effect might also be related with short crop
duration of potato compared to cauliflower and tomato after planting and shallower root zone
of turnip and radish than that of potato.

The best combination of crops was potato and radish for their economic significance. The
highest cost benefit ratio was in the combination of potato and radish (1:3.89) followed by
potato and tumip (1:3.61) and the lowest cost benefit ratio (1:1.19) on potato and tomato.
Higher yield of potato and tomato was less important due to their higher cost of production
than the other combinations. The detail cost benefit ratio is presented in Table 6.17.

Table 6.16. Yields of potato and vegetables with intercropping of vegetables with potato
at Saltanda , Dailekh, 2008/09 - 2009/10

st Potato vield Vegetable yield Pooled yield data
combinations (tha) (t/ha) (iha)
2008/9 2009/10 2008/9 2009/10 Potato  Vegetables

Potato +Cauliflower 17.1 17.0 19.37 ab 12.86 ¢ 17.1 16.2
Potato +Pea 21.2 14.8 9.77¢c 18.62 ab 18.0 14.2
Potato +Radish 21.33 154 17.00 b 18.87 a 18.4 18.0
Potato+ Turnip 18.8 16.9 11.04 ¢ 17.20 ab 17.9 14.2
Potalo +Tomato 18.9 15.5 1979 & 13.63 ¢ 17.2 16.7
Potato Sole 13.4 26.4 - - 19.9
F-test NS NS b b NS NS

~ LSD (0.05) - 2.185 2.502 1.501 . -
CV (%) 11.1 B.9 10.5 6.0 28.0 31.2
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Table 6.17. Economic analysis of intercropping systems at Dailekh, 2009/10

Tl‘l!ﬂl'[‘l"ll:n;l N[:;E!dh ."?PI Pl‘ﬂgzﬁ:lﬂﬂ !li;i‘:il:trj; L!I'DSS ht“tﬁt {'Rﬂ rﬂpum] Nﬂ bETIEﬁI BC
combinations crop Intererop (Rs. /ropani) (Rs./kg) Potato  Intercrop Total (Rs.ropani)  ratio
Porato + A % o iy s o
i, | BB 810 11663 17.0 12825 13770 26395 14632 1:1.28
Potato +Pea 900 710 6121 (7.5 13500 12425 235925 19804 1:3.23
Potato = ®

2 G0 ; 3 2150 2 3
] 920 ) 5311 13.5 13800 12150 25950 20639 1:3.89
Patato = 405 710 5373 16.0 13425 11360 24785 19412 1:3.61
Tumip
Datan.+ 360 833 13126 19.0 (2000 15865 28765 15639  1:1.19
Tomatu
Potto sole 905 : 5118 13.0 14925 . 14925 9807 1:1.92

C: B = Cost ratio: Benefit ratio
64 PUBLISH RESEARCH RESULTS IN BOOKLETS

This activity was proposed in third year of project lo disseminate the finding in wider scale.
This will help farmers. co-operatives and other concern agencies who are involve in organic
potato production and marketing. The publication of booklets in Nepali language will help
farmers to understand and adaptation of technology.

The results of three year trials on different aspect of organic potato production was compiled.
analyzed and outs were published in booklets of Nepali language. A total of 1000 copies
booklets were published for dissemination of technology in large scale. These booklets will
help the farmers, NGOs/ INGOs and other related organization and entrepreneurs for
production of organic potato. Some suggestion was given in booklets for further
implementation of organic production and planning process.

Conclusion and Recommendation

s The combination of “Janak Dev™ of potato variety and "Kwian Thong’ non chemical
fertilizer increased the yield up to 90.5% more than the farmers' practices (farmers’
variety and farmers fertilizes practices, i.e., application of 10 tones FYM/ha) at Lakuri
Bhanjanyang. Lalitpur and Muralikhola. Kavre conditions during the spring-summer
season planting. In economic term, the combination of Janak Dev potato variety with 13
kg Kwian Thong/ropani gives extra income of NRs. 7,155/ropant.

e The mulching trial in Dailekh and Muralikhola, Lalitpur showed that black plastic mulch
was effective for enhancing productivity in hoth locations. It increased 59.49 % yield in
Saltanda, Dailekh for winter season planting and 62.0 % at Muralikhola. Kavre condition
for spring-summer season planting.

e The intercropping of potato with radish followed by turnip was found profitable in
Dailekh condition with 1: 1.389 cost benefit ratio in radish and 1: 1.3.61 in turnip.

¢ The intercropping of tomato with potato was not recommended due to low cost benefit
ratio.

e Up-scaling and dissemination of these technologies is recommended for organic potato
production in pocket areas.

g2



NPRP Annual Report 206768 (2010°11)

7.0 STUDIES ON SEED PRODUCTION

7.1 SUSTAINABLE AND RAPID PROPAGATION OF POTATO
PLANTLETS UNDER IN FITRO CONDITIONS

Introduction

Higher cost of in virro plantlet production is one of the major constraints for pre-basic seed
potato production. Chemicals like agar, sucrose, MS medium. plant growth regulators (PGRs)
and glassware, and electricity charge to run the tissue culture laboratory are the major cost
factors. Similarly, high mortality rate during acclimatization and transplantation at glasshouse
/screen house is another factor for high cost PBS production. Since the establishment of
tissue culture laboratory and the glasshouse in 1989. National Potato Research Program
(NPRP) has been producing certain amount of PBS annually (NPRP, 2007/8). In spite of
budgetary constraint, NARC is expending some budget for the production of valuahle
planting materials (PBS) each vear. However, the program is providing the PBS 1o the
farmers at subsidized price so as to make it affordable 1o the farmers. To sustain such a high
cost pre-basic seed production program, there is no other alternative other than to reduce the
cost of production and increase the cfficiency of in vitre multiplication and PBS production
under glasshouse condition, Selection of appropriate vessels and plant density for in virro
rapid multiplication with maximum branching, efficient production of microtubers under in
vitro condition during off-season are the most important and basic works for sustainable and
economic production of in virre plantlets and PBS under glasshouse. In case of light supply
under incubation room, it needs 16 h light of 2000 Lux per day. but during the dry season
there is only 10-12 h power supply. To overcome these problems need to study about the use
of natural light in some extent for the sustainability of the Tissue Culture Laboratory.
Similarly, proper utilization of PBS is also the most important part in quality seed potato
production program and in other hand it is also necessary to explore the important of quality
seed (Basic seed) through farmer participation. The overall reduction in the cost of in vifro
plantlets and maximum production of medium to large size PBS under glasshouse are prime
importance in reducing cost per unit PBS. To solve the above mentioned various problems:
the objectives of these studies were to efficient and rapid multiplication of in vitro plantlets
and microtuber production in a sustainable way and 1o aware the farmers about the size of
PBS and important of quality seed.

Materials and Methods
L. Laboratory activities

1.1  Incubation conditions on in vifro plantlets development

This study was conducted to evaluate the performance of in virro plantlets cultured under different
incubation conditions under laboratory for plant development and PBS production under screenhouse
condition. The nine different incubation conditions used for the development of in virre plantlets
were: (i) four weeks in standard growth room (SGR), (ii) three weeks in SGR. and one week in
partial light condition (PLC), (iii) two weeks in SGR and two weeks in PLC, (iv) one week in
SGR and three weeks in PLC, (v) four weeks in natural light condition (NLC), (vi) one week
in SGR and three weeks in NLC, (vii) two weeks in SGR and two weeks in NLC, (viii) three

weeks in SGR and one week in NLC and, (ix) four weeks in PLC (Table 3). Ten single nodal
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explants were used per jar (400 ml) in MS solid medium at five replications on potato cv.
Desiree at CRD design.

1.2  Incubation condition on microtuber production

This study was conducted to evaluate the performance of in virre tuberization under four
different culture conditions. Ten single nodal explants were used per jar in MS solid medium
at five replications on potato cvs. Desiree and Kulri J voti. Four incubation conditions used as
treatments were: (i) transfer to darkness immediately, (ii) transfer to darkness after one week
in standard light condition, (iii) transfer to darkness after two weeks in standard light
condition. and (iv) continuous incubation in standard light condition. In vitro culture of single
nodal cuttings on MS solid media with 6% sucrose for seven weeks at 16 h photoperiod and
20:+2°C temperarure and then addition of 20 ml freshly prepared tuber induction media (Y=MS
with 8% sucrose) and transferred the culture vessels under four different conditions unil
harvesting the microtuber (about two months).

- Screen houose conditions

At Nala. farimer’s aroup constructed a screenhouse for PBS production and planted in vitro
plantlets from the year 206566, The in virro plantlets were supplied from NPRP, Khumaltar
with technical support. In the F.Y. 2067/68. two experiments were carried out in the same
screenhiouse with the imvolvement of farmers. The experiments were: i) evaluation of in vitro
plantlets and under-sized minitubers for PBS production. and ii) evaluation of different
planting spacing of in virro plantlets for PBS production under screenhouse condition. Before
starting the experiments farmers were trained about the planting of the in vitro plantlets and
production of PBS. Experiments were planted on 2067-4-27 and harvested on 2067-8-10.
Two potato cultivars: Cardinal and Janak Dev, and eight rows of three replications were used
for each variety in the study,

3. Farmers field conditions

Under this activity two experiments were designed and conducted at farmers field conditions
at Shankhu. Kathmandu. The two experiments were: (i) Demonstrate performance of
different size of PBS for basic seed production under farmers' field, and (ii) Demonstrate
performance of basic seed -2 and farmer’s seed for potato production under farmers’ field.
Experiments were planted on 2067-10-23 and harvested on 2068-2-4. Two potato cultivars:
Cardinal and Janak Dev, and eight rows of three replications were used of each variety in the
study. In the experiment no. 1. four different sized (=5 g, 1-5g,0.5-1 g and <0.5 g) of PBS of
both varieties were supplied from NPRP, Khumaltar and planted in the farmers field at
Sankhu, Kathmandu.

4. Data analysis

The experiments were conducted in a complete randomized design (C RD). In the case of
different incubation conditions for the development of in vitro plantlets culture. plant growth,
leaf size, branching, usable branch and plant vigor etc were recorded. Similarly. in the case of
microtuber production, number and fresh weight of microtuber were recorded from each
treatment. In the case of screenhouse experiment, plant height, number of main stem,
tuber/plant and yield of PBS were recorded. In the case of field experiments, plant height,
tuber yield and size distribution of PBS were recorded. Data were analyzed by analysis of

54



NPRP Annual Report 2067/68 (2010/11)

variance (ANOVA), and mean separation was done by Duncan multiple range test (DMRT)
at 0.05 level using MSTATC (1986) package.

Results and Discunssion

Use of natural light for the survival and development of in vitro plantlets for PBS
production

Result indicated that incubation for four weeks under partial light condition (PLC) gave
significantly the lowest plant height, nodal number, usable node, leaf size, branching, and
rooting and plant vigor, and were better from the standard growth condition (SGC). However,
2 weeks SGR plus 2 weeks in natural light condition (NLC) also showed good performance
on most of the evaluated parameters. The least efficiency was found in the PLC treatment
among the evaluated treatments (Table 7.1). From this study it can predict that natural night
can utilize for production of the in vitro plantlets.

Table 7.1. Performance of in vitro plantlets of potato cv. Desiree grown under different
incubation conditions

Inter- Plant
| ! . Plant Lfmr Rt Mode  node Usable Rooting  vigor
necubution conditions size ing node

ht. (cm) iMo.)  length (1-3) (1-3)

{1-5) (0=1) (cm) ]

4 weeks in natural light condition (NLC') 6.3bet 1.0 1.0 33d 2.5 L 1.1 2.1 be
1 week in standard growth condition
(SGC) and 3 weeks in NLC 65bc 20 09 45cd 22 900 L& 2dbe
2 weeks in S5GC and 2 weeks in NLC Bla o 0ne 4.5ed 1.6 95.0 25 42a
3 weeks in SGC ond 1 week in NLC 7.3 ah 1.6 .8 3.8 be 1.2 100 2.8 d4a
4 weeks in partial light condition (PLC) 53¢ 13 1.0 isd 1.7 60.3 1.1 I.5¢
1 week in SGC and 3 weeks in PLC 6.5 be 34 0.4 4.5 cd 1.6 050 2.5 30b
2 weeks in SGC and 2 weeks in PLC 7.5 ab ERY 0.8 Gl h 1.3 85.5 24 335ab
3 weeks in SGC and | week in PLC B4a ER 0.5 6.5b 4 90.0 27 428
4 weeks in SGC (Check) B2a 4.2 0.3 B.la 1.1 95.5 2.9 4.50

SGC = standard growth condition, PLC = partial light condition, NLC = natural light condition
¥ Means within column followed by the same letter (a, b or c) are not significant at 0.05 level.

Effect of incubation conditions on microtuber production

Result indicated that among the evaluated five conditions, transferred to darkness after 60
days in light produced the highest number and fresh weight of microtuber in early variety
(Desiree) and in both of the evaluated potato cvs. ‘Desiree’ and 75 day in light produced the
highest number with large size microtuber in medium maturing variety (Kufti Jyoti). (Table
7.2). The lowest yield and number of MT were produced from early transferred to dark
condition. This result is also in agreement the finding of Dhital and co-workers that
transferred to dark after 60 days of sub-culture produced the highest number and weight of
microtuber (Dhital et al., 2003),
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Table 7.2. Effect of culture conditions on number and yield of microtuber (MT) under
_different four incubation conditions

Desiree Kufri Jvoti
Incubation condition Microtuber/plantlet Ff“h Wi Microtuberplantlet ’ F‘,mh Wi
No Fresh wi.  ‘microtuber No Fresh wi microtuber
- (mg) (mg) ) {mg) (mg)

y & Ry = i P
lransfer to darkness 45 daysof g opt sy 00 82ab  685ab 084
sub-cultured
Transfer to darkness afier 60 days E = -
of sub-cultured 14.83 10.08 u 0.68 8.5ab 7254 0.83
Transfer to darkness after 73 days o - . - 5
of sub-cultured ide 835 b 0.86 95a  7123a 0.76
Transfer to darkness afier 90 days n « c -

M s 35
of sub-culmrad 1.5 ab 6.95 b 0.60 75be 535b U.36
Continuous incubation in standard 9.2 b 585 ¢ 0,64 55¢ 348 & 0.63

light condition

SGC = standard urowth condition, PLC = partial light condition. NLC = natural light condition
* Means within column followed by the same letier (a, b or ¢) are not significant at 0.03 level.

Response of in vitro plantlets and undersized minitubers for pre-basic seed-1 production
under control condition (screen house)

The experiment was conducted under farmer’s screenhouse at Nala. Result showed that the in
vitro plantlets gave higher in main stem and tuber per plant; however, minitubers produced
the higher vield per plant with higher percentage of bigger sized minitubers in both of the
tested cultivars (Table 7.3). This may be due to less number of eyes on undersized minitubers
and high number of stolon produced by the in vitro plantlet. Lesser the number of eyes lesser
the number of stolon and lesser the number ol tuber and bigger the size, this is the
phenomena of the potato plant.

Table 7.3. Response of in vitro plantlets and undersized minitubers for pre-basic seed -1
production under Farmer’s screenhouse condition at Nala, Kavre

Treaunent Plant Main Tuber Yield: Size distribution by tuber number and yield (%a)
height stem  /plant  plant

>3 X <05g
fem) (No.) (Mo (2) “3g 1-5g 035-1g g
Cardinal

Minituber 382 1.0 14b 365a B6(974) 72(1.7) 3.7(0.8) 3.1(0.2)
In vitro plantlet 9a 12 33a 281b 43.8(73.0) 26.3(13.0) 217 (44) 7.4 (20)

Junuk Dev
Minituber 5942 L1 24b 2768  58(83.6) IAED 23(1.2) 2.1 (0.0
Invitro plantlet  374b 1.3 39a 2168 24.2(553) 53.1(39.1) 14.1 (4.3) 8.6 (0.8)

T Means within column followed by the same letter (a, b or ¢) are not significant at 0.05 level.

Response of different plant spacing of in vitro plantlets for PBS under screen house
condition

The experiment was conducted under farmer’s screenhouse at Nala. Result showed that the
wider the plant spacing higher the plant height, higher the main stem per plant, higher the
tuber per plant and also higher the tuber yield per plant and vice versa in both of the
evaluated potato cvs, Cardinal and Janak Dev. Similarly, in the case of size distribution of
PBS. it was found that wider the plant spacing higher the percentage of bigger size PBS and
lesser the smaller size of PBS. Similar trends were observed in both of the evaluated potato
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cultivars during the study period (Table 7.4). This result indicated that PBS size could be
manipulated by adjusting the plant spacing during the cultivation time.

Table 7.4. Response of different plant spacing of in vitro plantlets for PBS production
under Farmer’s screenhouse condition at Nala, Kavre

Treamment Size distribution by tuber number and vield (%9)

P151|1t Main Tuber  Yield

mi wm o T e s osis <o
Cardinal
205 4B 12 41 257b  30(658) 374(26.6)  159(4.8) “:‘5.'__71
15x 10 9336 13 38 3l5ab 487(Bl14) 269(146 11523 I'flf}
205 10 253 14 47 391a 480(750) 27.5(195) 16044 T.6(L6)
Janak Dev
W% 375 13 29 131 43(144) S17(66.0) 26.9(15.5) :T]l'.
15x 10 292 12 32 (29  179(380) 574(50.0) 147(60)  10.0(2)
20% 10 451a 15 32 151 290(52.1) S5L5(413)  120(53)  7.9(LS)

* Means within column followed by the same letter (a, b or c) are not significant at 0.05 level.

Demonstrate performance of different size of PBS for basic seed production under
farmers’ field

The experiment was conducted under farmer’s field condition at Sankhu, Kathmandu and all
cultural practices were similar in all plots and done by the farmer. Result showed that the
bigger the size of PBS higher the plant height, higher the main stem per plant, higher the
tuber per plant and also higher the tuber yield per plant and vice versa. Similarly, in the case
of size distribution of minitubers, it was found that wider the plant spacing higher the
percentage of bigger size tubers and lesser the smaller size of tubers. Similar trends were
observed in both of the evaluated potato cultivars Kuffi Jyoti and Janak Dev (Table 7.5). This
result indicated that size of minitubers could be manipulared by the size of the PBS.

Table 7.5. Response of seed size on plant characters and tuber yield

T Plant Main  Tuber/ - Size distribution by tuber number and
reatment " Yield/ ;
feed i) height  stem plant jant () vield (%5)

{em) (No.) (No.) P £ Over size Seed size Under size
Kufri Jyorti
<0D5g 42.1¢c 1.8 5.5 190 b : 68.7(87.6) 31.3(11.3)
051¢g 482bc 20 4.4 220ab  4.7(11.2) 66.6(78.5) 29.2(10.3)
-5 525ab 2.5 5.5 200ab  23(4.1) 602(B57)  29.6(10.2)
>5g 585a 2.6 3.8 270 a 5.1(8.5) T7L1(83.1) 239(8.5)
Janak Dev
<0Dig g0.1 1.7 73 250 b 1.7(3.1) 71.4(84.7) 26.8(10.2)
051g 100.0 2.5 6.2 270 b 20(4.7) B3 (89.9) 14.9 (5.4)
1~_5 g 102.0 3.0 7.3 310a 2.9(54) 78,5 (86.5) 20.6 (B.5)
>5g 105.0 2.5 7.0 310a 35(9.8) 744(85.00 314(52)

* Means within column followed by the same letter (a, b or ¢) are not significant at 0,05 level,

Plot size : 1.2 x 3 m and 24 wbers/plot
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Demonstrate performance of basic seed-2 and farmer’s seed for potato production in
farmers’ field

The experiment was conducted under farmer’s field condition at Sankhu, Kathmandu and all
cultural practices were similar in all plots and done by the farmer. Result showed that there
were not significant different between basic seed-1 from Khumal tar and farmer’s seed in
plant height. number of main stem and tuber per plant, however, tuber yield was observed
higher in basic seed-1 than the farmer’s seed in both of the evaluated potato cultivars Kufri
Jyoti and Janak Dev. Similarly. basic seed-1 produced bigger size tuber than the farmer’s
seed. Similar trends were observed in both of the evaluated potato cultivars Kufri Jyoti and
Janak Dev (Table 7.6). This result indicated that basic seed-1 is better in quality than the
farmer’s for higher vield.

Table 7.6. Response of basic seed and farmer’s seed on plant characters and tuber yield

y Plant Main  Tuber/ Yield/ Size distribution by tuber number and
Treatment

; height  stem plant  plant yield (%)

(seed size) {em) (No.) (No.) {g) Over size Seed size Under size
Kufri Jyoti

Busic seed-1 30.3 28 7.6 490 18.7(3.9) 61.3(31.4) 19.8 (9.7)
Farmer's sead 43,8 a0 7.6 430 26.8(31.4) 14.7(61.2) 38.6(74)
Janak Dev

Basic seed-| 103.3 2.5 6.4 420 16.7 (38.4) 539(32.4) 29.5(9.2)
Farmer’s seed 100.2 R 7.1 360 6.5(23.1) 614 (65.3) 322(114)

Plot size: 3 m x 2.4 m and 48 tuber plot.
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8.0 POST HARVEST TECHNOLOGY RESEARCH

8.1 EVALUATION OF POTATO CULTIVARS FOR YIELD AND
PROCESSING QUALITIES AT KHUMALTAR

Introduction

The area, production and productivity of potato have been increasing steadily over the last two
decades and now Nepal produces 23, 17,693 tons of potatoes from about 18,53.42 hectares of land
with an average productivity of 13.58 t/ha (MoAC, 2010). The increasing trend of potato
production cannot be sustained without adequate processing support. Among the various processed
product, potato chips has high demand and the most popular processed products in Nepal.
Changing the food habits, urbanization and schooling create the high demand of chips as easy and
ready to serve [ood. This is likely to increase further more in the future, The high demand of potato
chips was presently fulfilled by exporting large quantity of chips especially from India. During
2009/10, Nepal imported 83,234.43 tons potato with value of NRS 898,15 million. Among them
potato seeds 1614 ton with value NRS 15.36 million, fresh and chilled potato 81539.69 tons with
value NRs. 874.66 million, preserved potato 49.03 tons with value 4.88 million and frozen French-
fry 12.48 tons with value 325 million from other countries (MoAC, 2010), The higher share of
fresh potato can be utilized for fresh consumption and processing in to chips.

First and only commercial production of chips started in Nepal by Chaudhary Group (CG foods
(Pvt) Ltd, Nawalparashi in 2003 by using sophisticated plant and produced 5 brand of potato chips.
It has capacity of producing 200 kg chips/hours and total potato used for chips making was 1500
t/year and increasing 10-15 % per year (Sah, 2010). Besides this, there were established large
numbers of cottage industries for preparation of chips in different part of country to fulfill the high
demand of chips. This clearly indicated that there is great scope of potato chips in Nepal.

For processing potato into chips, potato should have round or oval tuber shape and flect eyes,
high dry-matter and specific gravity and low reducing sugars. The dry matter content of about
18-20% and reducing sugar content up to 250 mg/100g fresh weight is considered acceptable for
chips making (Ezekiel and Shekhawat, 1999). The DM content determines the yield of chips, oil
uptake and crispness of fried product where as reducing sugars determines the color of chip. The
brown color of chips which is undesirable is caused due to reaction of reducing sugars and
amino acids while frying at high temperature, The preliminary results conducted in Khumaltar
showed that chips prepared from the cold stored potato after 90 days storage from released
varieties Kufri Jyoti, Janak Dev, Desiree and Khumal Rato were found all unacceptable due to
dark brown color; which could be present of high reducing sugar (Thapa et al. 2004).

The tendency to contain a high or low level of total sugar or a particular sugar is a heritable trait
(Cunninghan and Stevenson 1963) and is influenced by variety, cultural and environmental
condition (Ezekiel ef al., 1999, The variety developed and grown in India may not be suitable for
grown in Nepalese conditions. Therefore, this experiment was conducted to evaluate potato
genotypes for higher yield and processing quality in Khumaltar, mid hills condition.

Materials and Methods
Nine potato genotypes, viz., PR 25861.1, HPS 11/67, L-2354, BSU-PO;, Yagana, HPS-7/67,

Kufri Chipsona-2, Khumal Set-1 and Kuffi Jyoti selected from last year trials were planted at
"Hattiban Farm, Lalitpur during summer season of 2011 for evaluation of yield and processing
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qualities. Among tested genotypes Kufri Jyoti and Khumal Selo-1 were recommended varieties of
potato by NPRP, TPS 7/67 and TPS -11/67 were true potato seed varieties received from Peru, Kuffi
Chipsona -2 was recommended variety for chips in India, BSU-PO3 was received from Philippines, L-
1354 was from INIA. Chilli, and Yagana from America. The PRP 25861.1 is promising variety
developed by NPRP by crossing promising variety Disiree and late blight resistant LBr-40 clone reccived
from CIP. Lima Peru (Anonymous 2008), Each genotype was planted in large plot (30 m’) at a
spacing of 0.60 x 0.25 m on 2™ February. Recommended dose of fertilizers @ 100:100:60 NPK kg
plus 20 tons compost/ha were applied as basal dose. Potato tubers were planted in furrow over the
chemical fertilizers and compost. The crop was harvested on 2nd June, 2011 (120 days after
planting).

Observations were recorded on vield and quality parameters viz: tuber skin color, skin surfuce,
tuber shape. eye depth (shallow, medium, and deep), flesh color, specific gravity, dry matter and
reducing sugars. Dry matter content was determined by drying finely chopped 100 g tuber pieces in
hot air oven at 80° C for first 6 hours and then at 63 = C till constant weight was obtained. Specific
gravily was determined by weighting potato in air and under waler. Reducing sugars were
determined by using di-nitrosalicyclic colorimetric method (Miller, 1959) in NAST laboratory after

two week of harvesting. The data were analyzed by using Gen-stat 332-2 pro p
L A . u program

Results and Discussion
Plant characteristics

Plant vigor at 90 days after planting was found good to very good in genotypes Yagana, PRP
25861.1 and Khumal-Seto-1 and medium in other genotypes (Table 8.1). Similarly, plant
uniformity at 90 days after planting was found good to excellent in Yagana, BSU-PO3, PRP
25861.1and Khumal seto-1. Stem per plant was found the lowest in Yagana (3.6) and the highest
(3.0) in K. Jvoti. The plant stand was found erect on genotypes (PRP 25861.1 and HPS-7/67).
semi erect on (HPS-11/67. L-235.4 and K.Chipsona-2), prostrate on (PSU-PO-3, Yagana and
Kufri Jvoti) and tall and prostrate on Khumal Seto-1. The maximum plant height was observed
on PRP 25861.1 and Khumal Seto-1 (63 ¢m) and the minimum on K. Jyoti (32 cm). The
maturity of genotypes was found medium in PRP25861.1, 1.-235.4, Yagana. Kbumal Seto-1 and
K. Jyoti and late in HPS-[U/67, BSU-PO3, HPS-7/67 and K.Chipsona-2.

Table 8.1. Effect of potato genotypes on vegetative characteristics tested at Hattiban Farm,
Khumaltar, 2066/67

Plant Vigor  Uniformity”  Stem Plantht.  Maturity®

Qerotypes (1-5 Scale)  (1-5 Scale)  /plant Posture ™} 9p pAP

PRP 25861.1 4.5 4.5 4.0 E 63 M
HPS-11/67 3.5 i35 4.5 SE 60 L
L-235.4 3.0 3.0 4.0 SE 40 M
BSU-PO3 3.3 4.5 4.0 P 33 L
Yagana 4.0 4.5 3.6 P 35 M
HPS 7/67 3.0 33 4.4 E 6l L
K.Chipsona-2 3.5 3.0 4.0 SE 55 L
Khumal Seto-1 5.0 5.0 4.5 TP 63 M
K. Jvoti 3.0 3.0 5.0 P 32 M

" 1= Very Poor, 2=Poor, 3=Medium, 4= Good and 5= Very good.

*1= Verv Paor, 2=Poor, 3=Fair, 4=Goodand 5= Excellent.

! E= Erect, SE= Semi erect, P= Prostrate and TP= Tall and prostrate
* M=Medium (110-135 days) and L= Late maturity (=135 days).



Tuber Characteristics

All the tested genotypes were white in color except PRP 25861.1 (Table 8.2). The shape of
tubers were found round in four genotypes and oval on five genotypes, general tuber appearance
was found good in all genotypes except HPS-11/67. Eye depth was found shallow in six
genotypes and medium in three genotypes. Flesh color was found light yellow in five genotypes,
vellowish in two genotypes and white in two genotypes. Skin surface was found very smooth in
Yagana, rough in Kufri Chipsona-2 and smooth in other tested genotypes. The detail of tuber
characters is presented in

Table 8.2. Effect of potato genotypes on tubers characteristics tested at Hattiban Farm,

Khumaltar, 2066/67
Genotypes Skin color ;rhu::: EPELET:E* df;ﬁ.: Flesh color Skin surface
PRP 25861.1 Red Oval 3 M L. yellow Smooth
HPS-11/67 White Round 2 5 L. vellow Smooth
L-2354 White Owval 3 M L. yellow Smooth
BSU-PO3 White Round 3 S L. yellow Smooth
Yagana White Oval 3 S Yellowish Very Smoath
HPS 7/67 White Round 3 M Yellowish Smooth
K.Chipsona-2 White Oval 3 S L. yellow Rough
Khumal Seto-1 White Round 3 S White Smooth
K. Jyati White Oval 3 S While Smooth

* |=Poor, 2=Fair and 3= Good. * M= Medium and 5= Shallow.

Number of tubers

There were significant and highly significant differences on less than 30 gram and 30-60 g, more
than 60 gram tuber numbers among the genotypes. The maximum <30 g tubers (32.7/m?) was
produced by genotype Khumal Seto-1 and the minimum (17.7/m") on Yagana (Table 8.3).

Table 8.3. Effect of potato genotypes on different size tuber production (No/m”) at
Hattiban farm, Khumaltar, 2010/11

2
Treatments Tuber Numbers / m

<30g ' 30-60 g 2 =60 g ' Total H

Kufri Chipsona-2 20.3 be 25.67 be 3.33 c 49.0 be
HPS-7/67 17.0 be 28.67 b 4.00 c 49.3 be
PR 25861.1 17.3 be 24.67 be 7.33 b 493 be
Yagana 13.7 o 19.00 c 3.33 e 36.0 c
BSU PO3 250 abe  23.67 be 3.33 e 52.0 be
L-2354 26.3 ab 38.67 a 3.67 [ 693 d
Khumal Seto-1 32.7 a 37.67 a 2.67 c 72.7 a
HPS-11/67 24.7 abe 25.33 be 233 c 52.7 b
Kufri Jyoti 20.3 be 36.33 a 11.33 a 68.0 a
Mean 21.9 28.85 4,59 554

F-test @ 4 win o

LSD 10.84 6.488 1.75]1 14.75

CV (%) 28.6 13.0 22.0 15.4

The maximum highest 30-60 g tubers numbers (38.67/m”) was produced by genotype L-235.4
and it was Stﬂtlstlcall}f at par with genotypes Khumal-Seto-1 and Kufri Jyoti and the minimum
-numbers (19.0/m”) on genotype Yagana. Mote than 60 g tuber numbers was most important for
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processing purpose. The maximum tuber numbers >60 g was produced by genotype Kufri Jyoti
(11.33'm") followed by genotype PRP (7.33/m"). The genotypes Khumal Seto-1, L-235.4 and
Kufri Jvoti were found superior than other genotypes for total numbers of tuber production.

Yield of tubers

There is also significant difference on weight of different size tubers. The highest yield of =60 g
tubers was produced by genotype Kufri Jyoti (1.028 ke/m’) and it was found at par with
genotype PRP 25861.1 (0.889 kg m°) (Table 8.4). Similarly, the highest tuber yield ((2.700
kem™) was produced by genotype K. Jyoti followed by PRP 25861.1 (2.133kg/'m’). The
recommended chips variety Kufri Chipsona-2 in India did not performed better for tuber size
and vield purpose. It could be due to effect of environment and late maturity.

Table 8.4, Effect of potato genotypes on tuber production (kg/m’) at Hattiban farm,
Khumaltar, 2010/11

Tuber weight (kg'm2)

“HiRpitents <30 g 30-60 g >60 o Total vield

Kufri Chipsana-2 0.133 o 1.109 bed 0.361 b 1.667 od

HPS-7/'67 0100 d 1.021 od 0.044 [ 1.600 C

PR 23861.1 .617 a 1.070 bed (.889 a 2.133 h

Yagana 0.133 cd 0.898 d 0.287 b 1.333 o

BSL PO3 0.233 b 0.870 d 0375 b 1.567 od
2334 0.267 b 1.326 ah 0.340 b 1.933 be

Khumal Sero-| 0.267 b 1.301 abe 0.308 b 1.900 be

HPS-11 &7 0.267 b 0.889 d 222 be 1.400 d

Kufri Jyvoti 0.233 be 1.421 a 1.028 i 2.700 i

Mean 0.200 4 ] b 0.473 1804

F—ld‘:’-T. L Ay - Ll L]

LSD 0.1099 0.2693 0.2027 0.3460

CV (%) 31.7 14.0 23.3 11.1

Chips color

There was no significant difference on color, texture, crispness, taste and over all
acceptability of potato chips between two varieties K. Chipsona-2 and PRP 25861.1
immediately after harvesting. Chemical treatments showed highly significant differences on
chips color, texture. taste and over all acceptability, but no significant on crispness. The
interaction of varieties and chemical also showed significant differences on color and over all
acceplability. Kufri Chipsona -2 treated for 15 minutes with potassium meta bi-sulphate for
15 minutes showed good color rating (9.09) and good acceptability (8.93) and was at par with
PRP 28861.1 on color rating (8.64) and acceptability (8.77). The lowest color rating was
observed on 0.5% NaCl treatment and was found not acceptable in both varieties (Table 8.5).



Table 8.5. Effect of chemical treatment on chips color and quality before storage at

Khumaltar, 2010/11
ivasrbon ik ~Colour Texture Crispness Taste Acc{]ﬂ;i:?nl[lliry
(1-9scale) (14 scale) (1-4scale) (1-9scale) (19 scale)
Varieties '
PRP-25861.1 1.03 2.07 1.92 1.67 7.381
K. Chipsona-2 7.02 2.23 2.05 7.2 7.175
F-test " NS NS NS NS NS
LSD - . - - -
Chemicals
Mo chemicals (Only water) 8§32 b 241 a 2.12 B8.69a 893a
NaCl (0.5%) 3l d 1.81 b 1.73 496 ¢ J33e
K28;05 (0.25%) 8.83 a 2.05 ab 1.98 8.89a 885a
CaCls (0.25%) 7.84 ¢ 233a 2.11 7.83 b 8.00 b
F-test kW Ll NS L L) LA L
LSD 0. 3399 0. 3496 - 0.5222 0. 3404
Interaction (Ax B) wo
PRP-25861.1 + water 8.26 he 2.31 212 8.70 89 a
K. Chipsona-2 + water 839 b 2,51 2,12 B.68 8.96
PRP-25861.1 + NaCl 33ed 1.80 1.64 4.73 3484
K. Chipsona-2 + NaCl 282 e 1.81 1.82 5.19 3.18d
PRP-25861.1+ K15;0; 8.64 ab 1.88 1.86 9.06 8.77 ab
K. Chipsona-2 + K15.0; 9.02a 2.22 2.1 8.72 893 a
PRP-25861.1+ CaCl; 1.84¢ 2.30 207 8.18 837 b
K. Chipsona-2 + CaCl, 783 ¢ 2.36 2.14 7.48 1.63¢c
Mean 7.03 2.15 1.985 1.592 1.278
F-test " NS NS NS *
L5D 0.4807 - - - 0.4814
CV (%) 7.3 24.4 25.1 103 7.0
Quality parameters

For processing of potato in chips, dry matter, specific gravity and reducing sugars play an
important role. Dry matter and specific gravity are directly proportional to the weight of chips
and indirectly proportional fo oil consumption of chips. The reducing sugar content of potato is
responsible for color and quality of chips. Higher concentration of reducing sugars (glucose and
fructose) produces brown color of chips, which is not acceptable. The reducing sugar content up

to 150 mg/ 100 gram fresh weight is consider good and up to 250 g /100 g fresh weight is
consider acceptable for chips making.

In this experiment, significant differences were observed on dry matter percentage, specific
gravity and reducing sugars among tested genotypes. The highest dry matter percentage
(19.92%) and specific gravity (1.0723) was observed on PRP 25861.1 genotype and the lowest
dry matter percentage (15.80%) and specific gravity (1.0578) was observed on Kufti Jyoti
(Table 8.6). The reducing sugar was found the lowest (17 mg/ 100 g. fresh weight) on genotype
Yagana and it was found at par with genotype BSU-PO3 (18.33 mg/ 100 g fresh weight). The
highest reducing sugars were observed on genotype HPS-II/67 (31.0 mg/ 100 g fresh weight).
However, all tested genotypes showed with in limit of reducing sugars for processing in to chips.
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Table 8.6. Effect of potato genotypes on tuber qualities before storage at Hattiban farm,

Khumaltar, 2010/11
Dry marter Specific Reducing sugars

i (%) (f:n iy (mg'100 g fy..-sgh Wil
Kufri Chipsona-2 7.50 ah 1.0697 b 21.67 bed
HPS-7 67 17.34 ub 1.0606 e 25.67 be
PRP 2380l .1 19.92 a 1.0723 a 2533 b
Yagana 17.14 uh 1.0639 ) 17.00 d
BSL POS5 18.69 ah 1.0676 c 18.33 cd
L-2354 17.32 ab 1.0620 2 3533 b
Khumal Seto-1 17.96 ab 1.0672 ¢ 24,33 b
HPS-11 67 17.19 ah 1.0603 € 31.00 a
Kufri Jyoti 15,80 h 1.0378 f 22.00 bed
Mean 17.673 |.0646 23.19
T-*ld'_"ﬂ FRE L3 2] A
LsSD 3710 0.01364 3.079
C\ (%) 6438 0453 7

82 EVALUATION OF STORABILITY OF POTATO IN ORDINARY AND
COLD STORE CONDITIONS

82.1 EVALUATION OF STORABILITY OF POTATO IN ORDINARY
CONDITION

Nine potato genotypes namely. Kufri Chipsona-2, HPS-7'67. PRP 25861.1. Yagana, BSU-
PO L-2335.4. Khumal Seto-1, K.. HPS-1T67 and K. J voti were stored in racks under ordinarv
condition at dark room. Five kilogram of tubers more than 60 g weight was stored by
applying Completely Randomized Design (CRD) w ith three replications. Observation is
continuing on per cent weight loss. sprouting percentage and guality parameters. Two
genotypes PRP 23861.1 and K. Chipsona-2 will be tested for quality parameters and chips.
Chips will be prepared at 30, 45. 60 and 90 days after storage and will be compared with cold
stored potato for chips color, RS. DM and SG in each time of chips making.

822 EVALUATION OF STORABILITY OF POTATO IN COLD STORE

Nine potato genotypes namely. Kufri Chipsona-2, HPS-7'67, PRP 25861.1, Yagana, BSU-PO;
[-235.4. Khumal Seto-1. K.. HPS-11'67 and K. Jyoti were packed in nylon bags and stored in
cold storage at Balaju Coldstorage. Kathmandu. Five kg tubers more than 60g weight was
stored by applying Completely Randomized Design (CRD) with three replications. Observation
is conlinuing on per cent weight loss, sprouting percentage and quality parameters. Two
genotypes PRP 25861.1 and K. Chipsona-2 will be tested for quality parameters and chips.
Chips will be prepared at 30, 45, 60 and 90 days after storage and will compared with dark
stored potato for chips color, RS, DM and SG in each time of chips making.
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8.3 IDENTIFY THE EFFECT OF NITROGEN AND POTASH ON YIELD
AND PROCESSING QUALITIES FOR CHIPS

Introduction

The gradual and steady increase in potato production in last few years has created post -harvest
problems for potato because of inadequate storage and processing facilities. The storability, post
harvest handling and processing qualities of potato are important parameters for better uses of
potato. I[n the developing countries of the tropics and sub tropics, post harvest handling and
storage losses of seed and ware potatoes have been estimated to be 20-30% (Prasad et al., 1989,
Satter er al, 2002), The reducing post harvest losses is best option for increasing the same
amount of food availability than by increasing the same amount of yield (Gautam and Bhattarai,
1996; Karki, 2002).

Mineral nutrients especially nitrogen and potassium play an important role for potato production
as is evident from numerous studies conducted in different locations over the years., The inlensive
cropping year after year in same piece of land with out proper combination of manure and fertilizer
create soil quality deterioration, causes severe nutrients deficiency, disturb the nutrients status of
soil and may cause destructive soil if not replenish properly. Potato is a heavy feeder crop and
requires a large amount of nutrients. The production of 20 ton crop extract 140: 140: 190 kg N,
P20s, K70, while the average application of 15-30 tha FYM would supply maximum of 35-50:50-
100 and 35-70 kg of N, P,0s, K0, not enough to support the potential higher yield (Khatri and
Shrestha, 1998), The response of fertilizers depends up on the nutrient level of soil, irrigation,
climatic condition and purpose of crops grown. However, the response potassium and nitrogen was
found more for polato production. Potato tubers remove 1.5 times much potassium than nitrogen
and 4-5 times than phosphorus (Perrenoud, 1993). Potassium has a crucial role in the energy
status of the plant, translocation and storage of assimilates and maintenance of tissue water
relations. It helps on photosynthesis, maintains cell turgid, favors carbohydrate transport,
enhances shipping quality, extends shelf life and improves chips color and decreases storage
losses (Marschner, 1995). Similarly, nitrogen is the second most important nutrient which
increases the vegetative growth, crop duration, tubers quality and decides the yield level. It
excessive application resulted tuber with lower reducing sugar at harvest and accumulated less
reducing sugar during storage (Iritani and Weller. 1978). The application of both nitrogen and
potassium can increase dry matter if there is a yield response from their application and their
specific response is partly dependent upon variety and field environment (Schippers, 1976).

National Potato Research Program (NPRP) recommended 80:80:60 Kg NPK/ha along with 20
tons FYM for on farm and 100:100:60 Kg NPK/ha along with 20 tons FYM for on-station
experiment based on research review and trials (Khatri er al., 1999) before a decay ago, which
could not be same in present situation due to intensive cropping system and purpose of crop
grown either for seed, fresh consumption or processing purpose. The requirement of nutrients
for storage and processing grade potato may be different from table or seed potato. Research on
these aspects has not been conducted or lacking in Nepalese situation. Therefore, present study
was conducted to investigate the appropriate dose of nitrogen and potassium for higher
production, good storability and better processing qualities potato in the mid hills condition.

Materials and Methods

Field experiment was conducted at Hattiban farm, Lalitpur during summer season of 2010 and
+ 2011 at an elevation of 1340 m asl, clay type of soil and below 6.0 soil pH. The experiment was
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laid out in RCB design with factorial arrangement of treatments. Total of 16 treatments
involving combinations of four levels of nitrogen (50,100,150 and 200 kg /'ha) and potash (30,
60, 90 and 120 kg'ha) were replicated three times. The recommended variety Kufri Jyoti was
planted on 25 January, 2010 and harvested on 17 May (103 days after planting) in first year and
planted on 18 January and harvested on 16 May 2011 (118 days after planting) in second year,
The harvest tubers from different treatments were used for storage experiments

Storage experiments were conducted at storage house of NPRP. Khumaltar in ordinary dark
room condition (2820.6°C temperature and 88-839 % R.H) and cold storage at Balaju.
respectively to assess the effect of different dose of nitrogen and potash on storability and
processing quality of potato for chips Laboratory analyses were carried out in National
Academy of Science and Technology (NAST) laboratory at Lalitpur before and after storage of
potato in ordinary condition and before. immediately after removing from cold storage and 13
days after re-conditioning. A total of 16 treatments were laid out in CRD with three replications
both in ordinary and cold storage. Five kilogram of potatoes of each treatment was stored in
plastic rack under dark room for 90 days (21 May to 18 August). These plastic trays were kept in
three lavers and altered at 15 days intervals as upside down order. For cold storage. potatoes
were packed in net bags and stored in wooden rack for 120 days (21 May to 27 September).
Observations were recorded on vield und yield attributing parameters. storage losses. sprouting
percentage. chips quality parameters like specific gravity (SG), dry matter (DM) and reducing
sugar (RS) before storage and after storage. Storage loss and sprouting percentage was recorded
at tortnight intervals in ordinary condition and before storage. immediately after removing from
cold store and 13 days afier reconditioned. Dry matter was determined by chopping and mixing
of tubers in to small picces and oven drying 100 gram sample at 80° C for six hours and then at
63° C until constant weight was obtained. Speciftic gravity was determined by using potato
hydrometer (developed by Snack Food Association) by weighting 8 pound of potato sample
before storage and by water displacement methods after storage. Reducing sugar was determined
in NAST laboratory by using di-nitrosalicvelic colorimetric method (Miller, 1959) by recording
the absorbance with spectro-photometer at 575 nm. The two years yield and yield attributing
parameters was combining analyzed by using Gen-stat 532-2 program and DMRT of MSTAT C
was used for mean comparison. First year storage data was analysis and second year trial is
ongoing.

Results and Discussion

Emergence, ground coverage percentage and plant uniformity and vigor

The pooled analysis of emergence percentage showed non significant and significant differences
at 30 davs and 45 days after planting due to effect of nitrogen. The effect of K did not show any
difference on emergence percentage at 30 and 45 days after planting. The interaction of Nx K
over years showed significant difference at 45 days after planting only the combined application
of 30 ke N and 30 kg K/ha. respectively. Other treatments showed statistically similar results
(Table 8.7). The ground coverage showed significant difference only due to effect of N at 75
days after planting. The application of 100 and 200 kg nitrogen'ha showed highest and
statistically same ground coverage percentage at 75 days after planting (Table 8.8). Plant
uniformity and vigor at 75 days after planting showed significant differences due to the effect of
nitrogen while the effect of K and its interaction with N did not showed any effect (Table 8.9),
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Plant height and number of stem/plant

The effect different doses of nitrogen showed highly significant difference on the height of plant
at 75 and 90 days after planting. However, the application of 150 and 200 kg N/ha gave
statistically same results. Similarly, the application of 50 and 100 kg N/ha also gave statistically
same results. The effect of K and its interaction with N did not show significant differences on
plant height at 75 and 90 days after planting (Table-8.10).

The number of stem per plant showed non significant difference due to individual effect of N, K
and its combine effect on first years and pooled analysis. However, in second year, the effect of
N and its interaction with K showed significant results (Table 8.11).

Tuber numbers and weight

There pooled analysis over showed non significant differences on <30, 30-60 and >60 gram
tuber numbers distribution due to the effect of N, K and their interaction. It might be due to the
varietal character of potato to produced same tuber numbers. The detail analysis data are
presented in Tables 8.11 and 8.12.

The weight of <30 g tubers (t/ha) showed a significant effect due to the effect of N only in the
second year. However its individual and interaction with K did not show any differences on first
year and combined analysis. There was nearly double the <30 gram tuber weight in second year.
It could be due to increased in crop duration 16 days in second year, which can help to increase
the size of tubers. The effect of N showed significant differences on production of 30-60 g
tubers in both years and their combined analysis. The maximum 30-60 g tuber yield (14.08 t/ha)
was produced with 150 kg N/ha followed by 200 kg N/ha (13.45 t/ha) whereas the lowest yield
(10.48 t/ha) was recorded in 50 kg N/ha. The effect of different doses of K and its interaction
with N did not show significant difference for production of 30-60 g mubers. However, the
maximum tuber weight (15.03 t/ha) was recorded on combination of 150 kg N and 60 kg K/ha

and the Jowest (9.83 t/ha) on combination of 50 kg N and 30 kg K/ha, respectively. The detail is
presented in Table 8.13.

The yield of more than 60 g tubers, which is very important for processing purpose showed
significant differences due to individual effect of N and K. The pooled analysis of two year data,
showed that, the application of 200 kg N ~ha produced the highest yield (13.11 t-ha) and it was
found at par (12.92 t/ha) with 150 kg N -ha. The lowest of tuber yield (9.57 t-ha). The
application of 60, 90 and 120 kg K/ha showed statistically same results and were found
significantly difference with 30 kg K/ha. The interaction of N and K did not show significant
difference on >60 g tuber yield. However, the maximum yield (14.76 t. ha) was recorded on
combined application of 200 kg N and 120 kg K/ ha and the minimum (8.39 t-ha) on application
of 50 kg N and 30 kg K~ha. The detail data is presented in Table 8.14.

Tuber yield

The effect of nitrogen and potash showed the significant difference on tuber yield on individual
years and pooléd analysis. The interaction of N and K showed the significant difference in first
and second year but non significant on pooled analysis. The application of 150 and 200 kg N
and 60, 90 and 120 kg K showed non significant difference on tuber yield. Even though, there
was non significant difference due to the combined effect of N and K, this could be due to
higher yield in second years, There was great variation on tuber yield (23.74-34.28 t/ha) on
pooled analysis. The yield was increased up to combination of 150 kg N and 60 kg K and then
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start to decreased and again increased but not in constant order. This clearly indicated that the
appropriate dose of N and K should be 150 and 60 kg/ha, respectively. The detail analysis data
on individual effect of N, K and their interaction for total tuber yield is presented in Table 8.14.

Table 8.7.  Effect of nitrogen, potash and their interaction on emergence percentage
of plant at 30 and 45 days after planting at NPRP, 2009/10 and 2010/11

Treatments 30 DAP 45 DAP
2009/10 2010/11 Pooled 2009/10 - 2010/11 Pooled =
Nitrogen (kg'ha)
30 2190 a 63.9 H.0 97.1 09 4 98.28 ab
100 211 a 73.8 47.4 98.5 99,4 0887 a
130 16.0 ah 63.8 39.9 98.3 99.5 0899 4
200 12.6 b 66.7 39.6 96,4 98.6 9751 b
F-test g NS NS . NS ¥
LSD (0.03 ) 6917 - - 1.523 - (0.99]
Potash (Ke'ha) — — -
30 20.0 71.3 43.8 97.3 99,4 08.33
60 13.8 0.7 33 97.6 99.3 9846
a1 I8.2 638 41.0 G8.1 .3 48.70
120 17.6 64.2 40.9 97.4 98.9 98.16
F-test NS NS NS NS NS NS
LSD (0.05 ) - - - 1.518 - -
Interaction (N : K kgha)
30:30 20.5 62.9 41.7 95.2 99.0 97.14 ab
30 : 60 238 338 38.8 96,7 99.5 08.10 a
50:90 248 748 19,8 08. 6 99.3 9905 a
30: 120 19.1 724 43.7 98.1 99,5 98.81 &
100 : 30 29.0 81.9 35.5 99.1 100.0 99,52
100 : 6f) 13.7 80.3 +8.1 a98.6 99.1 98.82 a
100 : 90 21.4 53.8 37.6 96,7 59.1 9787 a
100: 120 18.1 79.0 48.6 99.1 99.5 9519 a
150:30 18,1 68.6 3.3 98.1 100.0 9905 a
150 : 60 12.9 733 43.1 98.6 99.1 0882 «a
150 ;90 12.9 39.0 35.9 98.6 99.5 DOO05 4«
130: 120 20.0 343 37.1 g6 995 09.03 a
200 : 30 124 729 42.6 96.7 98.6 9763 a
200 : 60 1.0 753 43.1 96.7 99.5 98.10 a
200 :90 13.8 67.6 40.7 08.6 99.1 9882 a
200: 120 13.3 50.9 32.1 93.9 99.1 9547 a
Mean 17.9 67.7 42.7 07.6 994 08.71
F-Test NS NS NS NS NS »
LSD (0.03) - - = - - 1.981
CV % 16.6 27.6 74.3 1.9 0.9 1.8

NS = Not significantly different and * significant ar 0.03 level
Same small letters in a column are not significantly different by DMRT at 0.03 lavels



Table 8.8. Effect of nitrogen, potash and their interaction on ground coverage
percentage at 45 and 75 days after planting at NPRP, 2009/10 and 2010/11

45 DAP 75 DAP
___Treatments 2009/10 2010/11 Pooled 2009/10 2010/11 Pooled
A. Nitrogen (kg/ha) 2 j
50 48.3 ab 246 36.5 644 b 60.0 & 62.2 c
100 52.1 a 292 40.6 752 -a 623 b 68.8 b
150 51.3 a 27.5 394 790 o« 704 a 74.7 a
200 43.9 b 304 3i7.2 BO.D a 3.7 a 76.9 a
F-tﬂst W NS Ns EE 2 Y L1 1]
LSD {0.05) 3.655 - - 6.77 6.537 5.183
B. Potash (kg'ha)
30 479 254 16.7 71.9 64.0 68.0
60 49.6 279 38.7 79.6 66.7 73.1
g0 47.3 29.6 38.4 733 67.3 70.6
120 50.8 28.8 39.8 13.4 68.3 70.9
F-test NS NS NS NS NS NS
LSD (0.05 ) - - . - - -
C. Interaction (N : K kg/ha)
50:30 43.3 233 333 62.7 56.7 50.7
50 : 60 517 23.3 315 683 61.7 65.0
30: 00 30.0 233 36.7 61.7 56.7 5392
50: 120 48.3 28.3 383 65.0 65.0 65.0
100 : 30 33.3 25.0 39.2 733 377 65.5
100 :60 533 26.7 40.0 g81.7 58.3 70.0
100 : 90 46.7 333 40.0 7.7 65.0 683
100: 120 55.0 3.7 433 74.3 68.3 71.3
150 : 30 30.0 25.0 37.5 75.0 (8.3 71.7
150 : 60 53.3 30.0 41.7 85.0 76.7 80.8
150 : 90 30.0 31.7 40.8 78.3 75.0 76.7
150: 120 s | 233 371.5 L0 61.7 69.7
200 : 30 45.0 28.3 36.7 76.7 73.3 75.0
200 : 60 40.0 31.7 358 g83.3 70.0 76.7
200 : 90 423 30.0 362 B3.3 733 78.3
200: 120 48.3 1.7 40.0 76.7 78.3 77.5
Mean 48.9 27.9 384 74.7 66.6 70.65
F-Test NS NS NS NS NS NS
LSD (0.05) . 2 : 2 : -
CV % 13.9 19.6 34.7 10.9 11.8 12.8

NS = Mot significantly different, * significant at 0.05 level

* Same small letters in a column are not significantly different by DMRT at 0.05 levels



Table 8.9. Effect of nitrogen, potash and their interaction on plant uniformity and vigor at
75 days after planting (1-5 Scale, 1= v. poor & 5= v. good) at NPRP, 2009/10 and

2010/11
Treatments Plant uniformity Plant vigor
2009/10  2010/11 Pooled 2009/10  2010/11 Pooled
Nitrogen (kg/ha) ki y ! * n -
50 .18 A 348 b 3.33 b 2.90 h 362 b 3.26 b
100 375 a 298 ¢ 3.37 i) 3.72 a 293 h 3.33 b
130 401 a 398 a 3.95 a 4.03 i) 432 -u 4.18 a
200 36 o 3% a 3.96 a 398 a 430 a 4.24 &
F-tost W FT TSI e T T e
LSD (0.035 ) 0.436 0.397 0.5075 0.402 0.3667 0.3436
Potash (kg'ha)
30 3.67 3.29 3.48 3.530 3.71 3.60
6l 3.89 3.71 3.80 3.80 4.08 3.94
o) .61 3.37 3.539 3.69 3.79 3.72
120 3.73 357 34 364 3.79 3.72
F-rest NS NS NS NS NS NS
LSD (0.05 ) - . . . : "
Interaction (N : K kg'ha)
30: 30 3.00 3.7 3.13 1.67 3.67 317
30 60 3.23 3.50) 3.37 2.77 3.70 3.23
3090 3.17 3.50 3.33 kN B 327 323
30:120 3.33 3.67 3.530 3.00 3.83 342
100 : 30 3.30 2.33 2,92 3.50 2.67 3.08
L00 : 60 4.00 333 3.67 4.17 3.17 3.67
100 ;90 3.30 3.10 3.30 3.50 3.07 3.28
100: 120 4.00 .17 3.58 3.70 2.83 3.27
130 : 30 4.17 3.37 3.87 3.83 4.00 3.52
150 : 60 4.00 .00 4.00 4,17 4.77 4.47
130 : 90 3.77 4.00 3.88 4.10 4.37 4,22
150: 120 4.10 4.00 4.05 4,03 4.17 4.10
200: 30 4.00 4.00 4.00 4.00 4.50 4.25
200 : 60 4.33 4.00 4.17 4.10 4.67 4.38
200 ;90 .00 3.67 3.83 4.00 4.30 4.25
200: 120 3.50 7.17 3.83 3.83 433 4.08
Mean 3.725 3.58 3.652 3.658 3.842 3.75
F-Test NS NS NS NS NS NS
LSD (0.05) . : : > 5 .
CV % 14.0 13.3 14.6 13.2 11.4 0.3574

NS = Not significantly different, ** significant at 0.01 and *** significant at < 0.001 levels
" Same small letters in a column are not significantly different by DMRT at 0.05 levels
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Table 8.10. Effect of nitrogen, potash and their interaction on plant height (cm) at 75
and 90 days after planting at NPRP, 2009/10 and 2010/11

Plant height (75 DAP) Plant height (() DAP)
Treatments 2009/10 2010/11 Pooled 2009/10 2010/11 Pooled
Nitrogen_(kg/ha) y 4 i r 5 S
50 31935 ¢ 4307 b 4121 6 2201 ¢ 4270 b 4235 &
100 4832 b 3998 b 4415 b 51,17 b 4028 b 4572 b
150 33.16 @& 4835 a 5075 a 3723 a 5214 a 3469 a
200 5308 a 3043 a 51.76 a 60,10 a 5482 & 5750 =a
F-test ek T T ok TL ] 'L
__LSD(0.05) 3.995 3.675 3.0al 4.856 2.129 3.794
Potash (kg/ha)
30 48.10 44.90 46.50 50.77 46.74 48.75
60 49,69 45.20 47.45 54.82 47.04 30.93
o0 48.43 45.27 46.85 53.72 47.53 50.62
120 47.68 46.47 47.08 31.2 48.69 +40.95
F-test NS NS NS NS NS NS
LSD (0.05 ) - . : i . :
Interaction (N : K kg/ha)
30:30 39.60 39.67 39.63 41.60 41.73 41.67
30: 60 36.73 43.13 3993 41.67 42 83 42.25
50 :90 42.80 42.73 42.77 44.00 42.20 43.10
50: 120 38.27 46.73 42.50 40.77 44.03 42 40
100 : 30 49.20 39.47 44.33 51.20 37.83 44.52
100 : 60 51.13 40.80 4597 56.60 41.80 4920
100 : 90 43.33 3747 40.50 45.67 38.80 42.23
100: 120 49.40 42.20 45.80 51.20 42.67 46.93
150 : 30 30.67 49.13 4990 53.60 53.73 53.67
130 : 60 36.70 47.40 5205 60.20 50.43 33.32
150 ;90 53.20 49.20 31.20 61.27 32.60 56.93
150: 120 52.07 47.67 49.87 53.87 51.80 52.83
200 : 30 52.93 51.33 52.13 56.67 53.67 53.17
200 : 60 54,20 49.47 51.83 60.80 53.10 56.95
200 : 90 54.20 51.67 52.93 £3.93 56.53 60.23
200: 120 31.00 49.27 30.13 59.00 56.27 37.63
Mean 48 .48 45,46 46.97 52.63 47.50 50.06
F-Test NS NS NS NS NS NS
LSD (0.05) - = 2 = < -
CV % 9.9 0.7 11.3 11.1 11.0 13.2

NS = Not significantly different and *** significant at < 0.001 levels
" Same small letters in a column are not significantly different by DMRT at 0.05 levels
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Table 8.11. Effect of nitrogen, potash and their interaction on number of stem/hill and
percentage of <30 g tuber distribution at NPRP, 2009/10 and 2010/11

_ Number of stem 'hill (90 DAP) No. of <50 g tuber distribution (%4)
Treatments 200910 201011 Pooled  2009/10 201011 Pooled
Nitrogen (kg'ha) :

30 3,76 5.02 b 439 142 a 35320 47.51
100 182 +4.98 b 440 40535 a 3438 47.36
150 +.10 5.23 ab 467 40,67 a 3048 43.57
200 4.03 3.60 a 4.83 3433 b 3378 44.06
F-test NS € NS A NS NS
LSD (0.05 ) - 0418 - 3.506 - s
_Potash (kg ha) 3
30 5.92 +.97 44 38.58 33.90 46.24
ol 4.24 332 448 33.67 52.0 45.33
an 383 S 4.33 39.75 3341 46.58
120 3.73 3.33 4.33 39.75 5233 46.14
F-test NS NS NS NS NS NS
LSD (0.03 ) - - - - 2 z
Interaction (N : K kg ha) =
30:30 3.67 4.53 d 4.10 41.67 55.38 48.533
30 ;60 4.10 5.93 & 5.0l 41.67 3248 47.07
50:90 395 4.73 bed 435 42.67 3435 48.30
50: 120 ii3 +.87 bed .10 39.67 30,62 43.14
100 : 30 413 4.60 cd 4.37 41.00 3410 47.55
100 : 80 4.13 +73  bed 443 40.33 31.7 do.04
100 =90 340 533 abed 437 40.00 56.06 48.03
fo0: 120 3.60 327 abed 443 40.00 35.62 17.81
130: 30 3.93 487 bed 440 39.33 34.18 46.76
130 : 60 4.67 507 abed 4.87 10.67 47.28 43.97
150:90 3,93 540  abed 467 39.67 48.79 4423
130: 120 3.87 5360 ab 4.7 43.00 51.66 7.33
200: 3 3,93 3.87 a 4.90 3235 51.95 +2.14
200 : 60 4.07 553 abe 4.80 32.00 56.48 44.24
200 : 90 4.07 540 abed 4.73 36.67 3446 43.36
200; 120 4.13 560 ab  4.87 36.33 52.23 44.28
Mean 3.93] 5.208 4.57 39.19 52,96 46.07
F-Test NS ¥ NS NS NS NS
LSD (0.05) - 0.836 - - - -
CV % 16.2 9.6 20.0 10.7 11.2 20.2

NS =Nat significanthy different and * significant at 0.05 levels
Same small lerters in a column are not significantly different by DMRT at 0,05 levels

102



Table 8.12. Effect of nitrogen, potash and their interaction on percentage of tuber numbers
distribution at NFRP, 2009/10 and 2010/11

Tuber numbers 30-60 g. (%) Tuber numbers >60 g. (%)
Treatments 2009/10 2010/11 Pooled 2009/10 2010/11 Pooled
Nitrogen (kg/ha) i 5
50 40.42 35.80 38.11 18.17 11.00 14.58
100 39.08 33.94 36.51 20.33 11.68 16.00
150 39.83 34.86 37.35 19.67 14.66 17.16
200 43.17 32.75 37.96 22,75 1347 18.11
F-test NS NS NS NS NS NS
LSD (0.05 ) - . . . - -
Potash (kg/ha)
30 41.92 34.87 38.39 19.58 11.22 15.40
60 40.67 34.37 37.52 20.50 13.63 17.07
90 40.42 33325 36.83 19.92 13.34 16.63
120 39.30 34.86 37.18 20.92 12.60 16.76
F-test NS NS NS NS NS NS
LSD (0.05 ) - - - . b =
Interaction (N : K kg/ha)
50:30 40.67 3429 37.48 17.67 10.33 14.00
50 : 60 39.33 36.45 37.89 18.67 11.08 14.87
50:90 41.00 34.34 37.67 16.67 11.33 14.00
50: 120 40.67 i8.13 39.40 19.67 11.26 15.46
100 : 30 41.00 35.60 38.30 18.00 10.29 14.14
100 : 60 40.00 33.08 i6.54 19.00 15.17 17.08
100 : 90 37.00 3338 35.19 22.67 10.56 16.61
100: 120 38.33 33.68 36.01 21.67 10.69 16.18
150 : 30 43.00 34.90 38.95 17.67 10.92 14.29
150 : 60 39.33 37.79 38.56 20.00 14.93 17.46
150:90 41.00 3311 37.05 19.67 18.11 18.89
150: 120 36.00 33.65 34.83 21.33 14.68 18.00
200 : 30 43.00 34,70 38.85 25.00 13.35 19.17
200 : 60 44.00 30.15 37.08 24.33 13.36 18.83
200: 90 42.67 32,17 3742 20.67 13.38 17.02
200: 120 43.00 33.98 38.49 21.00 13.78 17.39
Mean 40.63 34.34 37.48 20.23 12. 70 16.46
F-Test NS NS NS NS NS NS
LSD (0.05) . - - : 4 2
CV% 124 14.6 15.8 20.54 27.6 34.6

NS = Not significantly different.
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Table 8.13. Effect of nitrogen, potash and their interaction on < 30 and 30-60 g tuber
yield (t/ha) at NPRP, 2009/10 and 2010/11

<30 g. tuber distribution (t/ha)

30-60 g tuber distribution (t'ha)

_Tn‘:atmeﬁ[s 200910 201011 Pooled 200910 2010111 Pooled
Nitrogen (kg ha) ' ) 3 =,
30 3.50 608 & 479 983 6 1113 b 1048 ¢
100 id6 721 ab 534 1128 a 1356 a 12.42 b
150 3.08 7.85 i 547 13.71 o 14,44 a 14.08 i
200 3.15 8.29 a 3,72 1239 a 14351 @ 13,45  ab
F-lest NS s NS *e EHE i
 LSD (0.05 ) s 1.199 : 1.206 1.437 1102
_Potash (kg ha)
30 32D 1.30 327 11,32 12.27 11.80
60 349 .25 3.57 11.69 13.66 12.67
o0 j.l6 7.33 5.24 12.52 13.61 15.07
120 329 7.53 342 11.68 14.11 12.89
F-test NS NS NS NS NS NS
LSD (0.05 ) - - - - - . i
Interaction (N : K kg'ha)
50:30 35 6,83 .04 B.85 10.81 0.83
30 : 60 342 6.23 4.83 9.35 1111 10.33
30:90 3,30 5.87 +4.39 11.21 10.99 11.10
50: 120 3.83 537 4.60 9.72 11.61 10.66
100 : 30 343 6.79 5.11 11.77 13.46 12.62
100 : 60 3.489 6.73 3.31 11.48 13.13 1232
100 : 90 3.28 T7.04 s.l6 9.72 13.95 11.84
100: 120 Lo B.27 5.77 12.13 13.70 12.93
150:3 3.39 4.46 5.93 13.83 12322 13.03
150 : 60 348 1.63 357 13.94 16.11 15.03
130 : 90 272 7.78 525 15.00 13.95 14.48
1a0: 120 2.7 1.53 512 12,05 13.50 13.77
200 : 30 2.73 7.10 4.92 10.84 12.59 11.72
200 ; 60 3.8 8.39 5.79 11.78 14.26 13.02
200 : 90 3:33 8.64 5.98 14.16 13.56 14.80
200: 120 3.36 9.0] 6.19 12.79 15.62 14.20
Mean 3.297 7.56 5.33 11.80 13.41 12.16
F-Test NS NS NS NS NS NS
LSD (0.03) z : 5 \ . .
CV % 19.6 19.5 48.0 12.3 12.8 13.2

NS = Not significantly different and *** significant at < 0.001 levels
Same small lemers in a column are not significantly different by DMRT at 0.05 levels
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Table 8.14. Effect of nitrogen, potash and their interaction on > 60 gram tuber
distribution and total yield (t'ha) at NPRP, 2009/10 and 2010/11

>60 g. tuber distribution (t/ha) Total yield (t/ha)
Treatments 2009/10 2010/11 Pooled 2009/10 2010/1 I+ Pooled i
Nit;u@ (kg,ma] + -+ - +
50 980 & 934 b 957 ¢ 2313 ¢ 26.54 c 2484 ¢
100 1240 a 1037 b 1149 b 2715 b 31.34 b 2925 b
150 1284 a 1299 o 1292 a 29.62 a 3529 o 3246 a
200 1346 a 1276 a 1311 a 21900 a 33.56 a 3228 a
F-test LY *E% g L] ek Sk
LSD (0.05) 1.319 1.596 1.062 0.741 |. 365 1850
Potash (kg/ha) '
30 1130 & 937 b 1033 & 2587 ¢ 28.93 b 2740 b
610 11.83 b 12.02 o 1192 a 27.01 b 32.93 a 2997 a
a0 1202 & 1228 a 12,15 a 27.70 ab 3322 a 346 a
120 1335 o 1199 a 1267 a 2832 a 3364 a 3098 g
F-tESf L e Wk LE L3 L E L LR LS
LSD (0.05 ) 1.319 1.596 1.062 0.741 1.363 1.850
Interaction (N : K kg/ha)
5030 9.14 8.39 B.77 21.43 h 2605 4 23.74
50 : 60 0.84 o.14 0.49 2281 gh 2648 d  24.65
50 : 90 9.335 9.73 9.55 2386 fg 2660 4 2 23.23
50: 120 10.86 10.06 10,46 24.41 € 274 4 25.73
100:30 11.47 B.83 10.15 26.67 e 2907 cd 27.87
100 ; 60 11.52 12.35 11.93 26,89 e 3222 b 29.56
100 : 90 13.52 10.80 12.16 26.52 € 31,79 he  29.16
100: 120 13,11 10.31 11.71 28.53 ¢d 3229 b 3041
150 : 30 11.54 9.51 10.52 2876 bod 30,19  be 2948
150 : 60 12.79 13.02 12.91 3022 ab 3679 a 3351
150 : 90 12.12 14.82 13.47 2984 agbe 3654 a 33.19
150: 120  14.90 14.63 14.76 29.67 abcd 3766 a 33.66
200 : 30 13.05 10.74 11.89 26,61 € 30,43 be 28.52
200 ; 60 13.17 13.58 13.37 28.12 de 36.24 32,18
200 : 90 13.11 13.77 13.44 30.59 a 37.96 34.28
200: 120 14.53 12,96 13.75 30.69 a 37.39 34.14
Mean 12,13 11.42 11.77 2723 32,18 29.71
F-Test NS NS NS 3 o NS
LSD (0.05) - - 1.483 2.731 -
CV% 13.0 16.8 15.7 13 5.1 10.8

NS = Mot significantly different, * significant at 0.05 and *** significant at < 0.001 levels

" Same small letters in a column are not significantly different by DMRT at 0.05 levels

105



Weight loss percentage

The effect of nitrogen on weight loss percentage was found only signi ficant difference at 15
days after storage. The minimum weight loss percentage (3.65 %) was observed on application
of 100 kg N and it was at a par with 50 kg N (4.09%). Since there is no significant effect of N on
weight loss percentage in different dates after storage. but 50 kg N /ha has minimum weight loss
(11.61%) than higher doses of nitrogen (Fig. 8.1). The effect of potash on weight loss percentage
was found non significant up to 15 days storage and then showed significant and highly
significant differences at 30, 43 and 60, 75, 90 days. respectively (Fig. 8.2). However, the
application ol 60 kg and higher dose of potassium showed similar results. The detail effect of N
and K on weight loss percentage at different dates of storage in ambient temperature under dark
condition is presented in Table 8.15.

The interaction effect of N and K showed a significant effect on weight loss percentage at 15
days storage and thereafter did no show any different on weight loss percentage. However, there
was linear decrease un the weight loss percentage with the increasing trend ol K (Figs. 8.1 and
8.2).

In cold stored potato. the effect of N. K and their interaction showed non significant results on
weight loss percentage among different treatments stored for 120 days and after 15 days
reconditioned | Table 8.16)
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Table 8.15. Effect of N, K and their interaction on weight loss percentage of potato
tubers at different days after storage in ambient temperature (28+0.6°C) under dark room
at Khumaltar, 2010/11

Treatments Percent weight loss at different dates
Nitrogen (kg/ha) 15 ' 30 Days 45 Days 60 days 75 days 90 days
Days
30 4.09 ab 6.06 1.46 9.20 10.36 11.61
100 .65 bh 602 6.82 0.53 10.82 12.63
150 357 b 620 7.37 8.93 10.83 12.53
200 4.62 b 612 7.80 0.77 10.90 12.58
F-test * NS NS NS NS NS
LSD (0.05) 0.795 - - - - -
Potash (kg/ha) ) . -
30 4.48 6.85 a 8035 a 1059 a 1238 a 14.22 «a
60 3.70 6.14 ab 8.01 a 913 b 1026 b 1246 b
90 3.50 5.33 b 6.57 b 833 b 987 b 1144 b
120 4.33 6.07 ab 6.82 ah 937 ab 1040 b 1123 b
F-test NS L] * EF wiw dkE
LSD (0.05) - 1.034 1.315 1.241 1.245 |.466
[nteraction (N: K kg/ha) )
50:30 3.60 be 6.67 1.73 9.60 10.80 12.47
50: 60 3.55 be 5.11 7.80 8.67 078 11.78
50: 90 3.87 be  6.00 6.93 8.93 10.07 11.0
50: 120 533 ab 647 7.27 9.60 10.8 11.20
100: 30 3.67 be 7.13 8.40 12.20 13.60 15.73
100: a0 3.60 be 5.60 6.40 B.27 0.47 11.53
100: 90 373 be 5.20 5.87 8.13 0.87 11.47
100: 120 3.60 be 613 .60 0.53 10.33 11.80
150: 30 427 be 573 6.40 8.90 11.60 12.93
150: 60 2.03 ¢ 133 9.53 10.33 11.53 14.47
150: 90 293 ¢ 560 6.73 1.73 10.0 11.97
150: 120 4.13 be 6.13 6.80 8.73 10.20 10.73
200: 30 6.40 a 71.87 9.67 11.67 13.53 15.73
200 : 60 4.73 abe 6.53 820 G.27 10.27 12.07
200: 90 3.47 be 4.33 6.73 8.53 9.53 11.33
200: 120 3.87 be 5.53 6.60 9.60 10.27 11.20
Mean 3.98 6.10 7.36 9.36 10.73 12.34
F-test » NS NS NS NS NS
LSD (£0.05) 1.590 - - - = -
CV (%) 24.0 204 21.5 15.9 14.0 14.3

¥ Common small letters in a column are not significantly different by DMRT at 0.05 levels.
MS and *,** *** represent non significant and significant differences at 0.05, 0.01 and <0.001 levels, respectively.
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Table 8.16. Effect of N and K and their interaction on weight loss percentage of cold stored
potato at 120 days and after 15 days recondition at Khumaltar, 2010

_Treatmenis Weight loss Percentage
Nitrogen (kg ha) 120 days cold store 15 davs afier recondition
30 725 10.02
100 7.08 9.63
|50 f.610) 032
200 6.87 g.49
F-lest NS NS
LSD (0.03)
Potash (ke 'ha)
30 6.90 9.97
60 6.827 9.35
a0 7.24 0.78
120 6.83 9.33
F-test NS NS
LSD (0.03)) - =
Interaction iN:K keg'ha)
50: 30 6.83 10.0
30: 60 7.83 9.77
30: 90 6.83 0.87
30:120 7.30 10,43
100: 30 7.17 9.97
100: 60 742 10.0
100: 90 7.17 940
100:120 6.38 9.13
130: 30 7.33 10.47
130: 60 5:33 8.40
150: 90 7.75 10.17
1530:120 6.0 8.23
200: 30 6.25 9.43
200:60 6.69 0.23
200: 90 1.71 9.69
200: 120 7.33 9.60
Mean 6.93 0.61
F-test NS NS
LSD (= 0.03) - -
CV (%) 16.8 11.0

NS rapresent non significant difference.
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Quality Parameters
Dry matter content

The application of different dose of nitrogen and potassium alone and their combined effect
showed the significant effect on drv matter percentage of potato before storage. The application
of 50 kg (17.39 %) and 100 kg N (16.99 %) produced the statistically same results on dry matter
percentage, The lowest dry matter, which is not desirable for processing was observed in
treatment of 130 kg N (16.38 %) and it was at a par with 200 kg N'ha (16.48%). The application
of K showed mixed results and did not show any increasing or decreasing trends on dry matter
percentage. The storage of potato for 90 days in ambient room temperature (28.120.6°C) had no
effect on dry matter percentage among treatments due to effect of N. K alone and their
interaction. However, there was increased on the dry matter percentage from 0.94 1o 1.6 %o due
to effect of N and 0.82 1o 2.15 % due to effect of K and nearly 1.37 % due to their interaction
(Fig. 8.3) after 90 days storage. It might be due to evaporation of water while storing.

In cold stored potato. the effect of N
and K did not show anv differences on
dry matter percentage at 120 days and
15 days after reconditioned in room
temperature afier removing from cold

store. However, the cun}hln_ed effect of / ré “5 EEE
N and K showed significant and a1 Bl BE
. g § g B BN B | i
highly significant differences at 120 | ;.é HE N .: E lg_
days and after reconditioning (Table | | él;l; lélélé.g
8.17). :EELELRLRL
15
- - B
For processing of potato in chips. dry . o N Dmnl'll-'r(rfﬂh-]g g £ § &
matter is an important parameter. It is | | e e et

d:.e':ﬂ}’r g{ﬁ%?mﬂ:l?‘l W lhe_ weight Of Fig. 8.3 Combined effect of N and K on dry marer % of
chips and indirectly proportional to oil potato before & 90 after storage in ambient room temp, at

consumption of chips. In this | Khumalar. 2010.
experiment increased dose of N, K and
their interaction decreased the DM content of potato. This finding is agreement with findings of
other authors’ results. Khatri and Shrestha, 1998 reported that, the increased amount of nitrogen
and potassium reduced the dry matter content in Jumla condition. Other authors also reported that
K has very important effect on DM content, which is normally inversely proportional to K
content of soil (White er al.. 1974; Beukena and Van dev Zaag, 1979).

Specific gravity

The specific gravity of potato was significantly the highest with 50 kg N (1.067) and it was
found at a par with 100 kg N (1.065). The lowest specific gravity was recorded on 150 and 200
kg N /ha (1.062). However, after 90 days of storage there is non significant effect of N on
specific gravity (Table 4). The effect of K also showed a significant effect on specific gravity.
The application of 30 kg and 120 kg K produced same specific gravity (1.063) and which is
higher than 60 kg (1.062) and 90 kg (1.063) K /ha, respectively. There is increased in specific
gravity after 90 days stored in ambient room temperature before storage in all treatments. It
could be due to evaporation of water at high temperature storage for 90 days.
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Table 8.17. Effect of N, K and their interaction on Dry Matter (%) of potato tubers before
storage, at 90 day dark storage (28.1% 0.6°C), at 120 days cold storage and 15
days after recondition, 2010/11

Treatmenls Before storage 90 days dark 120 days cold 13 days afier
storage storage Recondition
_Nitrogen (kg/ha) :

30 16.39 h 18.56 7.2 17.63 —
100 16.99 a 18.03 17.57 17.68
150 16.27 b 18.06 16.83 17.14
200 16,40 h 17.95 17.04 17.07

F-test ik NS NS NS

1.SD (0.03) 04414 - - -
Potash (kg'ha) .
30 17.12 u 17.94 16.97 17.38
6l 16.76 ah 18.58 17.29 17.17
an 16.72 il 17.87 17.05 17.19
120 16.47 h ) 18.22 1747 17.78

F-test ¥ NS NS NS

LSD (0.05)) 4414 - - -
Interaction (N:K ke'ha) _ ) .
30 : 30 17.80 18.35 17.97 a 18.80 u
30: 60 17.73 19.20 1725  abe 1743 bedef
S0z 90 Iy b | 17.73 1642 C 16.47 ef
50: 120 16.87 18.96 17.38  abc 17.81 abed
100: 30 17.30 18.04 17.01 abe 17.67  abede
100: 60 16.44 18.41 1738 abe 16,83  def
100: 90 17.37 17.97 1812 a 1830 ab
100: 120 16.87 17.72 17.77 b 17.90  abed
150 : 30 16.97 17.69 16.73 bc 16.80 def
150: 60 16.33 18.68 1334 abe 17.50 beder
150: 90 15.87 17.91 16.73  be 17.07  bedef
150; 120 15.93 17.97 16.73 he 17.20 bedef
200: 30 16.40 17.68 1614 ¢ 1623 f
200 : 60 16.53 18.02 1723  abc 16.91 cdef
200: 90 16.47 17.87 16.92 abe 16.94 cdef
200: 120 16.20 18.22 18.00 @b 1820 abe

Mean 16.765 18.13 17.195 7.379

F-test NS NS s P

LSD (% 0.05) - 1.0832 1.138

CV (%) 3.2 4.7 3.8 i9

" Common small lefters in a column are not siznificantly different by DMRT at 0.05 levels. '
NS and *,#*, *** represent non significant and significant differences ar 0.03, 0,01 and <0.001 levels, respectively.

The interaction effect of N and K showed a non significant differences on specific gravity before
storage of potato but significant after 90 storage in ambient room temperature. The application
of 200 ke N and 30 kg K showed the highest specific gravity (1.0885) and it was found at par
with 100 : 90 (1,0786) and 100 : 60 (1.0758), kg N and K/ha respectively.

The main effect of N and K was found significant after storage in cold store for 120 days. The
higher dose of N (200 kg /ha) produced the lowest specific gravity (1.0645), but application of
60 kg K showed significantly lower specific gravity than other treatments (Table 8.18). The
interaction effects of N and K showed non significant and significant effect on specific gravity

110



after 120 and 15 days reconditioning. Tt is reported that high specific gravity has positive role on
the processing quality of tuber. As a rule, high specific gravity means high dry matter content

and high recovery percentage of chips.

Table 8.18. Effect of N, K and their interaction on Specific Gravity of potato before
storage, at 90 day dark storage (28.1+0.6°C), at 120 days cold storage and 15

days after recondition, 2010/11
Treatments Before storage 90 days dark 120 days cold 15 days after
storage storage recondition
Nitrogen (kg/ha) = :
50 1.067 a 1.0730 1.0694 a 1.0702
100 1.065 a 1.0731 1.0702  a 1.0706
150 1.061 b 1.0667 1.0668 a 1.0695
200 |.062 b 1.0742 1.0643 b 1.0704
F-test g NS 2 NS
LSD (0.05) 0.00197 - 0.0042 -
Porash (kg/ha) = v
30 1.065 1.0732 1.0707 a 1.0699
60 1.064 1.0701 1.0643 b 1.0709
90 1.063 1.0713 1.0696 a 1.0708
120 1.065 1.0724 1.0667 a 1.0691
F-test NS NS * NS
LSD (0.05)) - 0.0042 -
Interaction (N:K kg/ha) = 2 i
50 : 30 1.068 1.0745 be 1.0740 1.0665 b
50: 60 1.069 1.0694 be 1.0611 1.0766 a
50: 90 1.065 1.0740 be 1.0728 1.0744 b
50: 120 1.064 1.0741 be 1.0695 1.0634 e
100: 30 1.067 L0651  be 1.0734 1.0663 b
100: 60 1.062 1.0758 ab 1.0668 1.0709 b
100: 90 1.067 1.0786 ab 1.0721 1.0728 b
100: 120 1.064 1.0727 be 1.0687 1.0724 b
150 : 30 1.065 1.0646 e 1.0665 1.0750 a
150: 60 1.061 1.0651 be 1.0682 1.0651 b
150: 90 1.05% 1.0678 be 1.0659 1.0651 b
150: 120 1.059 1.0692 be 1.0668 1.0728 b
200: 30 1.062 1.0885 a 1.0690 1.0720 b
200 : 60 1.062 1.0699 be 1.0611 1.0710 b
200: 90 1,062 1.0647 e 1.0677 1.0708 b
200: 120 1.062 1.0736 be 1.0600 1.0677 b
Mean 1.0637 1.0717 1.06773 1.0702
F-test NS - NS ok
LSD (+ 0.05) - 0.01287 - 0.00727
CV (%) 03 0.7 0.5 0.4

¥ Common small letters in a column are not significantly different by DMRT at 0.05 levels.

NS and *,**, *** represent non significant and significant differences at 0.05, 0.01 and <0.001 levels,

respectively.

Reducing sugars

There_ is highly significant effect of N, its interaction with K and significant effect of K on the
reducing sugars of potato before storage. The increasing dose of N and K and their interaction
showed the decreasing trend of reducing sugars. However, the content of reducing sugars was



found acceptable Jevel due to treatment effect. It could be due to varietal characters and due to
the increase in water uptake and turgidity of cells. The effect of K and its interaction with N
showed non-significant effect on reducing sugar after 90 days storage in room temperature,
However, N showed a significant result (Table 8.19) on reducing sugar content.

Table 8.19, Effect of N, K and their interaction on Reducing Sugar (mg/100 g fresh wt.)
content of potato tubers before storage, at 90 day dark storage (28.1+ 0.6°C), at
120 days cold storage and 15 days after recondition, 2010/11

Treatments Before storage 90 days dark 120 days cold 13 days after
- storage storage recondition
Nitrozen (ke ha) = : -
50 182.86 a 1568 a 2020 a 164.3 ——
100 169.27 b 143.7 ab 183.4 b 164.1
150 158.43 c 1441 ab 2084w 170.5
200 15768« 1363 b 1798 & 155.6
F-test e r = NS
LSD {0.03}) +4.399 13.69 14.38 NS oy
_Potash (kg ha) -
30 17094 g 1491 1833 b 153.8 b
60 167.81 ab 146.8 199.7 i 166.8 a
o0 165.70 b 146.0 190.1 ab 164.3 a
| 24} 163.80 4 139.0 200.3 a 169.3 b
F-1est . NS * *
LSD (0.03)) 4.399 - ) 14.38 11:13
Tnteraction (N : K kg ha) ] + -
50 : 30 197.46 f 154.8 184.0 e 141.3 d
50: 60 185.14 b 162.7 190.0 cd 156.7 el
30: 90 {7325 ] 160.0 193.7 ed 1723 abe
50: 120 175.57 ¢ 149.8 240.3 a 186.7 cr
100: 30 170.34 cd 154.6 183.7 cd 167.0 abed
100: 60 166.44 cule 140.1 195.7 cd 174.7 abc
100: 90 169.71 ced 147.3 182.3 ed 158.7 od
100: 120 1 70.58 cd 132.7 1740 4 156.0 od
130 : 50 159,17 ef 149.9 190.7 cd 152.9 ed
150: 60 163,14 def’ 148.0 225.7 ab 175.7 abe
130: 90 157.84 er 141.4 207.0  bed 169.0 abe
150: 120 153.65 f 157.1 210.3 abe 184.7 ah
200: 30 136.79 ef 1372 175.7 o 134.3 cd
200 : 60 156.520 ¢ 136.3 189.3 cd 160.2 bed
200: 90 162.00 def 135.5 1776 od 157.1 cd
200: 120 15542 I 136.3 176.7 d 151.0 ed
Mean 167.06 145.2 193.4 164.3
F-test s N5 s i
LSD (= 0.03) 8.798 = 28.76 22,24
CV (%a) 3.2 27.37 8.9 8.1

*Common small letters in a column are not significantly different by DMRT at 0.05 levels. i
NS and *,**, *** represent non significant and significant differences at 0.05, 0.01 and <0.001 levels, respectively.

In cold store potato, the reducing sugars increased at 120 days storage and drastically decreased
after 15 days reconditioning. The effect of N was found highly significant on reducing sugars
content immediately after 120 days cold store. The application of 200 kg N showed the lowest
(179.8) reducing sugars. Similarly, the application of different dose of K showed the significant
differences on reducing sugars both after 120 cold storage and 15 days after reconditioning
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(Table 8.19). The interaction of N and K also showed highly significant effect on reducing
sugars content of the potato at 120 days storage and after 15 days reconditioning.

The reducing sugar content of potato is an important parameter for chips quality. It higher
concentration produces brown color of chips, which is not acceptable. The reducing sugar
content up to 150 mg/ 100 gram fresh weight is consider good and up to 250 g/100 g fresh
weight is consider acceptable for chips making. The finding of this research is not in agreement
with the finding of Banu et al, (2007) in India, but in agreement with Herlihyand 1969, Sharma
and Arora 1988, 2010 and Chapman et.al. 1992.

Sprouting percentage

The sprouting of potato causes relatively the height weight losses. First of all, the sprouting itself
is a direct weight of fresh potato and second it losses intensive evaporation of water from the
sprout surface, which caused shrunken of tubers and peeling losses while processing. The effect
of N showed highly significant differences on sprouting after 75 and 90 days storage in ambient
room temperature. The application of 100 kg N/ha recorded the maximum sprouting percentage
(43 %) and it was observed minimum in 200 kg N/ha at 75 days after storage. Similarly, the
minimum sprouting percentage (85.64%) was observed 90 days after storage in application of
200 kg N /ha. The application of 50,100and 150 kg N/ha showed a similar result on sprouting
after 90 days storage. The application of different dose of potash showed a highly significant
effect on sprouting at 60 and 75 days and non significant thereafter. The minimum sprouting
percentage (8.9 % and 24.9 %) was observed in application of 90 kg K/ha at 60 and 75 days,
respectively. The detail effect of N and K on sprouting percentage is given in Table 8.20.

The interaction effect of N and K showed a significant effect of sprouting only at 75 days after

storage. However, it was found maximum (100%) with the application of 100 kg and 120 kg K
/ha at 90 days after storage.

Conclusions and Recommendation

» The effect of nitrogen and potassium have found positive role for production of processing
grade tuber and total yield of potato. The application of 150 kg nitrogen and 60 kg potassium
along with 100 kg phosphorus and 20 t FYM /ha is recommended for production of

processing grade tubers and higher yield of potato in Khumaltar and similar soil and
environment condition.

* Potalo can be safely stored in ambient room temperature (28+0.6°C temperature and 88-89%
R.H) under dark with minimum storage losses ( 15%) up to 90 days. These potatoes were
found suitable for processing due to increase in dry matter, specific gravity and decrease the
amount of reducing sugars. The weight loss percentage ranges from 10.73 ta15.73% at 90
days stored at ambient room temperature. The dry matter content increased from 16,785 to
18.15%, reducing sugars decreased from 167.06 to 145.2 mg/ 100 fresh weight and specific
gravity increased from 1.0637 to 1.0717 afier 90 days storage.

® There was 7% weight loss of cold stored potato for 120 days and it was increased up to
9.63% after 15 days reconditioning in ordinary condition. There was only mean increase of
15.76% reducing sugars after cold storage. Tt could be due to high reducing sugars before

storage of immiature tubers due to continuing raining and stagnation of water in potato field
for 3-4 days.
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Table 8.20. Effect of N, K and their interaction on Sprouting Percentage of potato at 60,
75 and 90 days of storage in ambient temperature (28.1+ 0.6°C) under dark room at

Khumaltar, 2010/11

Traatments

Sprouting percentage at different davs after storage

Nitrogen (kg'ha) 60 days 75 davs 90 davs
30 127 369 b 929 a
100 174 430 a 96.0 a
150 42 31.9 c 911 a
200 10.7 19.5 d 83.6 h
F-test NS ok Ei
LSD (0.03) - 8.51 3.083
Potash (kg ha) )
30 15.1 ah 1l1.6 u 93.0 a
60 11.4 h 278 b 88.6 h
o0 8.9 o 249 h 90.2 ab
120 19.6 a 37.1 a 839 d
F-test . oy NS
LSD (0.05) 6.99 g.51 7.84
Intzraction (N :k kg ha)
50:30 13.1 444 b 91.8
30 : 61 15.9 46.3 b 97.3
30:90 1.70 274 cde 91.2
30:120 14.1 9.9 ced Q1.3
100 : 30 143 50.1 b 992
100 : 60 9.5 19.1 e 875
100 : 90 18.6 45.1 b 97.2
100 : 120 272 45.7 a 100.0
130 : 30 16.9 42.0 b 02.7
130 : 60 15.8 329 c 39.1
130 : 90 4.1 16.9 Iz 90.5
150 : 120 20.1 36.0 od 2.1
200 : 30 164 259 cd 88.1
200 : 80 4.3 12.7 g 80.5
200:90 5.0 10.7 g 82.0
200:120 17.0 24.6 def 921
Mean 13.8 32.8 ol4
F-Test NS sne NS
LSD (0.03) - 17.02 -
CV (%) 61.1 31.2 6.7

¥ Common small lemers in a column are not significantly different by DMRT at 0.05 |avels.

NS and *,**, *** represent non significant and significant differences at 0.05, 0.01 and <0. 001 levels,
Tespectiv E]:.
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9.0 SEEDPOTATO PRODUCTION

9.1 ACTIVITIES UNDER TISSUE CULTURE LABORATORY

Since the establishment of tissue culture laboratory and glasshouse facility in 1989, National
Potato Research Program has been producing disease-free pre-basic seed potatoes each year
during autumn and spring seasons. For pre-basic seed potato production, disease-free in vifro
plantlets are produced in the tissue culture laboratory and transplanted under aphid-proof
glasshouse and screen house under sterile conditions. Following activities were carried out
during 2010/11.

9.1.1 GERMPLASM MAINTENANCE

A total of 100 potato germplasms has been maintained under in vifro condition in the

laboratory (Appendices I) Out of them twelve cultivars had been used for PBS production
program.

9.1.2 RAPID PROPAGATION

Virus-free mother plantlets are propagated by subcultures using single nodal cutting
technique and grown in a growth chamber under 2000 Lux light intensity, 22+2°C
temperatures and 16 hr photoperiod. Depending on the cultivar, a fully grown plantlet is
obtained after three to six weeks of culture. Five to ten single nodal segments are harvested
from each plantlet in the laminar flow cabinet under sterile condition. This process is
continued until sufficient plantlets are produced for transplanting in the glasshouse and screen
house. A total of 22,920 in virre plantlets of eleven cultivars were supplied to the
glasshouse/screenhouse in autumn season planting (August 2010), and 13,330 in vitro
plantlets of ten cultivars to the glasshouse/screenhouse for Spring season (January 2011).
Similarly, total 4,450 in vitro plantlets of seven cultivars were supplied to Nala, Kavre
farmers group for autumn and spring season planting (Table 9.1).

Table 9.1. In vitro plantlets supplied for plantation in the glass/screen houses and

farmers group 2067/68 (2010/11)

Cultivars Autumn, 2010 Spring, 2011 Mala. Kavre Total
Cardinal 4600 3330 380 B310
Desiree 3830 2120 16040 7350
lanak Dev 4030 3230 B30 2130
Kufri Jyoti 6250 3130 1000 10380
Khumal Seto -1 1420 500 120 2040
Khumal Rato -2 450 - 350 80O
Kufri Sindhuri 1130 - - 1130
Khumal Laxmi 450 340 150 940
IPY-8 410 270 - 680
MEF I 200 240 - 440
TPS 67 150 130 - 280
TPS 7 - 20 - 20

Total 22,920 13,330 4,450 40,700
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92 GLASSHOUSE ACTIVITIES FOR PRE-BASIC SEED PRODUCTION

9.2.1 SOIL MIX PREPARATION

About one month before the initiation of transplanting in each season. the sand soil mixture
of each bench in the glasshouse and screen house were mixed thoroughly and drenched
uniformly with water until the benches were well drained. The soil surface was then gently
raked and partitions of one meter were marked along the benches.

922 SOIL STERILIZATION

Formaldehyde solution (1%) was drenched thoroughly over the partitioned area to treat the
sand soil mixture thoroughly. Immediately afier the chemical application, each bench was
covered with polythene sheets, Polythene sheets were removed aller one week and the sand
soil mixture was turned over several times with the help of clean spades to get rid of the
volatile chemical residues. which otherwise are phyto-toxic to in virro plantlets,

9.2.3 TRANSPLANTING

In August 2010, a total of 22920 plantlets of eleven cultivars were transplanted in the
slasshouse ‘screenhouse for autumn season for pre-basic seed production. Likewise 13.330
plantlets of ten cultivars were transplanted in the glasshouse 'screenhouse for spring season
pre-basic seed production. The total 36.230 in vitro plantlets wers produced during the F.Y.
2010/11 and used for PBS production at Khumaltar (Table 9.1).

9.2.4 PRE-BASIC SEED (PBS) PRODUCTION

PBSs were produced during two seasons. the first one during autumn 2010 and the second
one during spring 2011, During autumn 2010, total of 33,308 PBS comprising eleven
cultivars were produced in glasshouse and screenhouse. The cultivars were Cardinal, Desiree,
Janak Dev. Khumal Seto-1. Kufri Jyoti. Kufri Sinduri. Khumal Rato-2, [PY-8. Khumal
Laxmi. TPS 67 and MF-IL In spring 2011, altogether 58.338 pre-basic seed potatoes
comprising ten cultivars, viz. Cardinal. Desiree, Janak Dev. Khumal Seto-1, Kufri Jyoti, IPY-
8 Khumal Laxmi. TPS 7. TPS 67 and MF-II were produced. So, altogether 91,666 pre-basic
seed potatoes were produced during the F.Y. 2010/11 (Table 9.2).

Table 9.2. PBS production in the glasshouse/screenhouse during the F.Y. 2067/68

(2010/11)
Cultivars Autumn 2010 Spring 2011 Total
Cardinal 0897 12001 21898
Desirze 3628 13300 16928
Kufri Jvoti 6367 13480 19847
Janak Dev 7990 5312 13312
Kufri Sinduri 293 - 285
Khumal Seto-1 2050 10422- 12432
Khumal Laxmi B33 40 875
LPY.-8 576 2150 2726
Khumal Rato-2 880 - 880
TPS 67 500 186 686
ME-TI 310 1450 1760
1PS 7 - 47 47
Total 33,308 58.358 91.666
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Table 9.3. Pre-basic seed produced during Autumn, 2010/11 (2067/68 1* Lot)
(to be distributed during terai season, 2068/69)
PBS size distribution (No.)

Vianiety >3 g 5 051 <025055 <02sp  roulNo.
Cardinal 1735 3412 25935 1485 670 9897
Desiree 625 1165 880 633 325 3628
Janak Dev 975 2740 2150 1235 790 7990
K hwmal Seto-1 215 500 380 520 213 2030
Kufri Jyoti 1670 1935 1472 gs50 340 6367
Khumal Rato-2 160 350 263 BO 25 280
IPY-8 150 158 148 80 40 576
Khumal Laxmi 100 295 133 120 185 835
TPS 67 90 135 100 90 85 500
MEF-1I 100 115 15 25 33 310
Sub-tolal 5.835 10,805 8,430 5,348 2.850 33,308
Ya 17.6 324 254 16.1 3.6 100.0
Table 9.4, Pre-basic seed produced during Spring, 2010/11 (2067/68 2™ Lot)
(To be distributed during hill season, 2068/69)
. PBS size distribution (No.)
Varmly >5 g I5g 0.5-1 -an.zs-ﬂ.s a <025 owNo
Cardinal 269 1985 3122 4325 2300 12001
Desiree 989 2368 3663 3338 2940 13300
K. Jyoti 365 2455 4410 4085 2165 13480
Janak dev 40 347 1125 1770 2040 5322
K.Sinduri - = i - - L
K. Seto 161 1193 3335 3343 2390 10422
K. Laxmi - - = - - -
L.P.YS 125 370 B40 370 245 2150
TPS 67 13 27 45 61 40 186
TP5 7 10 25 - 12 - 47
MF 11 83 90 375 423 475 1450
Sub-total 2.057 g.860 16,917 17,9209 12,595 58,358
) 3.5 15.2 290 30.7 21.6 100.0
Table 9.5. Overall pre-basic seed production during 2067/68 (2010/11)
PBS size distribution (Mo.)
Mimetason 553 i5g 051  <025055 <025g  ClNO.
Autumn season 5,B55 10,805 8.430 5,348 2,850 33,308
Spring season 2,057 8,860 16,917 17,929 12,595 58,358
Grand total 7,912 19,665 23,367 23277 15,445 91,666
%o B.6 21.5 27.7 25.4 16.9 100.0

9.3 BASIC SEED PRODUCTION IN HATTIBAN FARM

Total 3,015 kg basic seeds of Cardinal, Desiree, Janak Dev, Khumal Rato-2, Khumal Seto-1,
Kufri Jyoti, NPI-106, IPY-B and Khumal Laxmi had been produced at Hattiban Farm for
further seed multiplication for the succeeding year (Table 9.6).

904, COLD STORAGE

_As in the last year, PBS were graded into five categories, viz. <0.25 g, 0.25-0.5 g, 0.5-1.0 g,
1.0-5.0 g, and >5.0 g size. The PBS were packed in nylon net bags and then stored in

117



NERP Annual Report 206768 (201011}

Kohinoor Coldstore. Balaju on rent. PBS potatoes harvested in winter have to be stored for
about nine months, whereas those harvested in summer have to be stored for about five
months. These pre-basic seeds are distributed to the seed growers and other agencies during
the succeeding fiscal vear 20010/11 (2067 68).

Table 9.6. Basic seed at Hattiban Farm during F.Y. 2067/68 (2010/11)

Variery BS | BS 2 BS 3 Total Total (Kg)
Bag Kg Bag Ke Bag Kg Bag Kz

White-skinned

K.Jyoti - 2.0 3 25.0 23 - 24 37.0 1227.0

NP 106 - - 2 40.0 a 400.0 140.0

Ehumal Seto - 0.3 - (i} - 6 0.3 300.5
Sub-total 2.3 3 25.0 29 40.0 32 1.5 1.667.5

Red-skinnzd . - - - - -

Cardinal - 3.0 3 1.0 i - < 18.0 218.0

Janakdey - - 3 - ] - Il - 530.0

IPY 8 - - 2 - 2 - 4 - 2000

B humal Rato - - - - 1 - 1 = 50.0

Desirze - - 15.0 3 40,0 3 35.0 205.0

K. Laxmi - 2 75.0 - - 2 25.0 123.0
Sub-total 3.0 1] 5500 F 00 23 98.0 1,348.0

l'otal - 5.3 [4 800 43 80.0 37 165.5 3.015.3

Note: | bag=30kz

About 30 per cent of the PBS potatoes produced in autumn 2010 were larger than one gram
sized. In case of spring 2011 production. only about 18.7 per cent tubers were larger than one
gram sized (Tables 9.3 and 9.4). In the overall production of 91.666 pre-basic seed potatoes
this vear, about 30% were larger than one gram sized and about 42% were smaller than 0.5 g
sized (Table 9.5).

9.5. PRICING AND DISTRIBUTION OF PRE-BASIC SEEDS

The per unit price of the pre-basic seed potatoes fixed for the F.Y. 2010/11 was Rs. 6.00 for
larger than five gram sized minituber. Rs. 5.30 for 1-5 g sized, Rs. 3.00 for 0.3-1 g sized. Rs.
(.75 for 0.25-0.5 g and Rs. 0.23 for smaller than 0.25 g sized minitubers (Table 9.7).

In the Fiscal Year 200910, total 19.862 pre-basic seeds produced during autumn season and
79379 PBS produced during spring season were stored in Kohinoor Cold store, Balaju
Industrial Area. Kathmandu for terai season and hill season distribution. respectively. During
2010°11, all PBS produced in 2009/10 were distributed to seed potato growers through
District Agriculture Development Offices. Horticulture Farms. Agriculture Research Stations,
NGOs and others throughout the country in coordination with the National Potato
Development Program, Department of Agriculture, Khumaltar.

Table 9.7. Pre-basic seed potato pricing of the last fifteen years
ES Grade Per umil PBS prce (Ra.}
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10.0 SWEET POTATO VARIETY IMPROVEMENT

10.1 SWEET POTATO VARIETY DEVELOPMENT IN NEPAL FOR
FOOD AND NUTRITION SECURITY

Sweet potato ([pomoea batatas Lam.) is among the world's most important and
underexploited food crops. World's sweet potato production is more than 133 million tons in
more than 100 countries and China is the largest sweel potato producing countries in the
world (http://www.sweetpotato.org). Sweet potato is regarded as poor man’s crop or small
farmer’s crop because of its low input requirements, ease of production and ability to produce
under adverse weather and soil conditions (Ndolo er al., 2001). It is a short duration crop. In
the flood prone and marginalized areas of eastern and western Terai the food crop production
and food and nutrition security role of sweet potato would be currently important.

In Nepal, sweet potato is grown throughout the mid hills and terai region in kitchen garden
(Gautam, 1991). It is grown up to 1800 m asl (Sah, 1991 and Gautam, 1998). From the
production point of view, Nepal still lacks reliable statistics on areas and production of sweet
potato. Sweet potato thrives best in well-drained sandy loam to clay loam soil with 5.5-6.5
pH. Sweet potato does not require large amount of water during the growth period and fits
well in existing cropping systems. Tuber skin color varies from white, to light orange, red and
tan; while the tuber flesh color varies from white to orange, yvellow and purple (Woolfe,
1992). In Nepal, it is one of the neglected crops. It has also religious value and tubers are
mainly harvested for Makar Sankranti. Most of the middle hill districts including Kathmandu
and Terai are main sweet potato growing areas of the country (Lohani, 1981).

Sweet potato is utilized mostly as food in traditional forms (i.c., boiled, roasted, fried, etc.)
and as unprocessed feeds. At present. sweet potato can be made into semi-processed
products, flour/starch, ketchup, jam, snack chips, and beverage. Semi-processed products are
further processed into other food products while flour is used as material for cakes, pastries
and noodles. Sweet potato starch is used for the manufacture of paper, ink, paint, chemical

products, feed stuff and accelerant. The by-products from starch processing can also be used
for alcohol and organic fertilizer production.

10.1.1 GERMPLASM COLLECTION, MAINTENANCE AND EVALUATION

Germplasm collection, maintenance and evaluation are one major research activities.
Germplasms are collected mainly for International Potato Centre (CIP), Lima, Peru and
different part of the country. In vitro plantlets received from CIP were maintained under in
vifro and glasshouse conditions (Appendix II). Collection and maintenance of local as well as
exotic germplasms of sweet potato will be continued for several years in the program.

In the case of sweet potato evaluation, NPRP is trying to follows similar varietal evaluation
scheme as followed in potato evaluation scheme. Collected germplasms are multiplied in in
vitro and/or screenhouse conditions, followed preliminary evaluation in observation trials
under field conditions at Khumaltar and or appropriate locations. The best performing
materials are further tested as Initial Evaluation Trial (IET), and later as Coordinated Varietal
Trial (CVT) in different collaborative farms and stations. Promising lines from CVT are
further promoted to Coordinated Farmers’ Field Trial (CFVT) carried out at out-reach
research sites of different stations and further one time under farmers’ acceptance test (FAT)
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and the most performing clone are recommended for commercial cultivation in respective
locations.

10.1.2 INITIAL EVALUATION TRIAL (IET)
Introduction

[ET is the initial testing of new clones for yield potentiality, adoptability in different agro-
climatic zones and major diseases and pest response. During the year 2067/68, one set of IET
materials was planted at RARS Tarahara. one set at ARS (Hort.) Pokhara and one set at
NPRP. Khumaltar as the representalive siles.

Materials and Methods

Total 21 genotypes of sweel potatoes collected from International Potato Center (CIP), Lima,
Peru: three local cultivars, i.e. Dhankutal -, Dhankuta-2 and Sunsari-1 collected from eastern
part of Nepal and one Japanese cultivar collected from Horticulture Research Division,
Khumaltar were assessed lor their vegetative and yield characteristics. In all three locations,
trials were laid out in RCBD with three replications. The plots were fertilized @ 40:40:30 kg
NPK together with 10 tons of compost per hectare as basal dose. Plants were planted in a two
rows design with 60 x 30 cm row to row and plant to plant spacing.

Observations taken were:
a Incidence of pest and diseases will be recorded (scale 1-3)
. Plant type (spreading. compact. semi compact. elliptical. semi elliptical, broad teeth,
semi-circular. lanceolate).
Vine growth rate (fast, slow. medium).
Vine pigmentation.
Vine diameter.
Vine internodes length.
Skin color of tuber.
Flesh color of tuber.
s Tuber number per plant.
. Grading tuber numbers and weight plot wise.
Marketable and total wber yield tha.

Resulis and Discussion

At NPRP Khumaltar condition a total 23 sweet potato clones were evaluated for various plant
characteristics and tuber yield. Result revealed that local clones showed less performance and
CIP clones performed better mainly in ground cover, plant uniformity and vine growth (Table
10.1). Similarly. in the case of tuber characteristics and yield, all CIP clones were found
yellow in skin color and also orange or red in flesh color. Among the 25 clones, 400039
produced the highest yield (739 g/plant) followed by 440021 (559 g/plant) and 440015 (483
g/plant), and lowest yield produced by local clones (Table 10.2). Most of the CIP clones were
produced attractive size, shape and also very good in raw eating. All sweet potato varieties
imported from CIP were found light orange to dark orange color of skin as well as flesh of
the tubers.
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At RARS, Tarahara, plant stand was found good and most of the evaluated clones showed
good plant performances in all of the evaluated parameters, however, the lowest ground cover
was 65% in 440014 (Table 10.3). Regarding the tuber yield, 440039 produced the highest
vield (826 g/plant) followed by 440328 (527 g/plant) and the lowest from 441538 (182
g/plant) (Table 10.4). Similar to Khumaltar, all sweet potato varieties imported from CIP
were found light orange to dark orange color of skin as well as flesh of the tubers.

At ARS (Hort.), Pokhara, better plant performances were observed in most of the CIP clones
in most of the evaluated parameters. The highest yield was observed in the clone 400039 (636
g/plant) followed by 440015 (305 g/plant) and 440021 (265 g/plant). All major plant and
tuber characteristics collected from the experimental plots are presented in Table 10.5 and
Table 10.6. CIP clone 400039 produced the highest vield under all tested sites (Tarahara,
Khumaltar and Pokhara) and clones 440015 and 440021 second and third highest yield under
Khumal and Pokhara conditions.

For more confirmation and accuracy on major evaluated characteristics of the tested clones,
IET will be repeated once using all 25 clones and other collected local clones in the same
locations in the F.Y. 2068/69.
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Table 10.2. Vield and tuber characteristics of sweet potato clones under Initial
Evaluation Trial (TET) at NPRP, Khumaltar, 2009/10

Tuber character T;h Tuber
A jeld  Remarks
o Skincolor  Shape Size o :"mﬁ Wit (Raw aste)
ity (gm)

400039 Light yellow  Medium long  Large Orange 4 139 Cracking, Sweet
400917 Light vellow  Long Medium Light orange 3 4 Light sweet
440001 Light orange M. long Small Orange 3 140 Sweel
440007 Light yellow  Long Small Orange 3 130  Sweet
440008 Light red Long Small Orange 4 158 Sweet
440012 Light vellow  Round Medium Orange 3 321 Light sweet
440014 Light vellow  Long Medium Light orange 4 198 Very sweet
440015 Yellow Long M. large  Orange 4 483 Light sweet
440020 Orange M. long Medium Orange 4 152 Very sweet
440021 Purple red Round Large Dark orange 5 559  Light sweet
440047 Orange Long Medium Orange 3 145 Light sweet
440099 Light red M long Medium Orange El 163 Sweet
440112 Light yellow  Round M.small L orange 4 198 Sweel
440135 Orange Long Small Orange 3 150 Light sweet
440185 Light yeliow V. Long M.small L orange 3 265 Light sweet
440267 Light red Long Medium  Orange 3 195  Sweet
440287 Red M. long Medium  Orange B 150 Light sweet
440328 Light orange  Long Small Orange 3 160 Sweet
440513 Light red Marrow long Small Orange S 265 Sweet
441538 Light red Long Medium Orange 3 130 Light sweet
441624 Orange Round Medium Orange 4 160 Sweet
Japanesered  Dark red Long M. large  Yellow 1 198 Sweet
Dhankuta | Red Long Small White 3 113 Sweet
Dhankuta 2 Light purple M. long Medium White 3 115 Light sweet
Sunsari | Light purple  Long Medium White 3 112 Light sweet

Skin color (orange, light yellow, yellaw), Shape (lang, round, medium long. oval)
Flesh color (orange, light orange, yellow). Size (small, medium. large),
Tuber uniformity (1-3) (1= poor, 5= very poor)
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Table 10.4. Yield and tuber characteristics of sweet potato clomes under Initial
Evaluation Trial (IET) at RARS, Tarahara, 2009/10

Tuber character Tuber yield

Clones wt./plant

Skin color Shape Size (gm)
400039 Light red Irregular Large 826
400917 Light yellow Long Medium 297
440001 Dark red M. long Medium 200
440007 Red Long Medium 227
440008 Red Long Medium 232
440012 Dark orange Round Medium 271
440014 Dark yellow M. long Medium 228
440015 Light red Long Large i3
440020 Light red M. long Medium 240
440021 Purple Round Large 288
440047 Red Long Small 284
440099 Red M long Medium 235
440112 Yellow Round Large 271
440135 Orange Long Medium 417
440185 Light yellow Long M. small 295
440267 Light red Long Medium 388
440287 Red M. long Medium 308
440328 Light orange Long M. small 527
440513 Dark red MNarrow long Medium 388
441538 Red Long Medium 182
441624 Orange M. long Large 403
Japanese Red Purple Long M. large 317
Dhankuta 1 Light purple Long Small 250
Dhankuta 2 Light purple M. long Medium 257
Sunsari 1 Light purple Long Medium 271

Skin color (orange, light yellow, yellow), Shape (long, round, medium long, oval)
Size (small, medium, large),
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Table 10.6. Yield and tuber characteristics of sweet potato clones under Initial
Evaluation Trial (IET) at ARS (Hort.) Pokhara, 2009/10

Tuber character Tub

— Flesh m:f ";l;l;"-;f Remarks
S Skin color Shape Size calor gnn:1 T;,II:IT (Raw taste)
ity
400039 Light red Irregular Large Light orange 4 636 Sweet
400817 Light yellow  Long Medium Light orange I 228 Light sweet
440001 Dark red M. long Medium  Orange - 160 Sweet
440007 Red Long Medium  Light red 4 194 Sweel
400038 Red Long Medium  Crange 4 160 Sweet
440012 Dark orange  Round Medium  Orange 5 |58 Light sweet
440014 Dark yellow M. long Medium Light orange 3 168 Very sweet
440015 Light red Long Large Orange vellow 5 305 Very sweet
410020 Light red M. long Medium  Orange 3 145 Light sweet
440021 Purple Round Large Dark orange 5 265 Very sweet
440047 Red Long Small Light orange 4 115 Light sweet
440099 Red M long Medium Light red 3 163 Sweet
440112 Yellow Round Large Light orange 4 236 Sweet
440135 Orange Long Medium  Orange 3 180 Light sweet
440185 Light yellow Long M. small Light orange 4 125 Light sweet
440267 Light red Long Medium  Dark orange - 195 Sweet
440287 Red M. long Medium  Orange 3 120 Light sweet
440328 Light orange  Long M.small  Orange 4 225 Sweet
440513 Dark red Marrow long ~ Medium  Orange 4 198 Sweet
441558 Red Long Medium  Orange 4 163 Light sweet
441624 Orange M. long Large Orange 5 278 Sweet
Japanesered  Purple Long M. large  Light yellow 5 198 Light sweet
Dhankuta 1 Light purple  Long Small White 3 115 Sweet
Dhankuta?  Lightpurple M. long Medium  White 4 125 Light sweet
Sunsari 1 Light purple  Long Medium  White 1 115 Light sweel

Skin color {orange, light yellow, yellow). Shape (long. round. medium long. oval)
Flesh color (orange, light orunge, yellow), Size (small, medium, large),
Tuber uniformity (1-3) { 1= poor. 3= very poor)
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11.0 PUBLICATION AND PRESENTATION

11.1 PUBLICATIONS

Ahamad. S., B.B. Khatri and D.K. Chaudhary. 2011. Evaluation of potato (8. ruberosum L.)
genotvpes for mid and far-western Terai of Nepal, [n Proceedings of The National
Potato Working Group (NPWG) Workshop, April 4-5, 2011. Nepal Agricultural
Research Council, National Potato Research Programme. Khumaltar, Lalitpur, Nepal.

Dhital. S.P.. B.A. Sakha, H.B. KC. and R.B. Nepal. 2010. Distribution of major potato virus
diseases of potato crops under different agro-climatic regions of Nepal. Journal of
Plant Breeding. Institute of Agriculture and Animal Science, Rampur, Nepal. 5: 12-
18.

Dhital, S.P.. H.T. Lim and W.N. Hwang. 2010. Response of bromoethane, ethanol and GA;
on dormancy breaking and subsequent tuber vield of several potato (Selanum
fiherosum L.y cultivars, Korean J. of Hort, Sci. and Technool. 26(3): 19-23.

Kadian. M.. C. Carli and B.B. Khatri. 2011. Prevailing production system of seed potato in
South-West and Central Asia. /n: Proc. ol the national consultation on production ol
disease-free quality planting material propagated through tuber and rhizome, UP.
Modipurum [ndia.

Khadka. Y.G.. P. Sharma. S. Raut and B.B. Khatri. 2010. Effect of tertiary plant nutirient on
potato tuber production at Khumaltar, Nepal. In: Proceedings of The National Potato
Waorking Group (NPWG) Workshop, March 14-13, 2010. Khumaltar, Lalitpur, Nepal.

Khatri, B.B., B.P. Sharma. D. Chaudahri. B.P. Luitel, S. Ahamad and T.R. Chapagain. 2010.
On-farm performance of three advanced potato clones in different agro-ecological
zones of Nepal. /n: Proc. of the 9" National Outreach Research Workshop, June 7-8,
2010. Khumaltar. Laltupur, Nepal.

Khatri, B.B.. D. Chaudhari, P. Karki, T. Chapagain, S. Ahamad, C. Adhikari, S.P. Dhital and
B.P. Sharma. 2011. Evaluation of potato genotypes in Nepal. /n: The Proc. of the
National Potato Working Group (NPWG) Workshop. April 4-3, 2011. Khumaltar,
Lalitpur, Nepal.

Khatri, B.B.. R.S. Tegg. P.H. Brown and C.R. Wilson. 2010. Hydroponics enables precise
identification of infection window in common scab disease of potato. /n: Proc. of the
Australasian Soilborne Disease Symposium. August 9-11, 2010. Sunshine Coast.
Queensland, Australia.

Khatri, B. B., R.S. Tegg. P.H. Brown and C.R. Wilson. 2011. Temporal association of potato
tuber development with susceptibility to common scab disease and Strepromyces
scabiei- induced response in the potato periderm, Plant Pathology 1-11. Doi:
10.1111/5.1365-3059.2011.02435.x

Khatri. B.B.. R.S. Tegg, P.H. Brown and C.R. Wilson. 2010. Infection of potato tubers with
the common scab pathogen Strepromyces scabiei in a soil-less system. Journal of
Phytopathology 138: 4533455,
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Lim, H.T., S.P. Dhital, D.M, Khu, S.P. Choi. C.W. Kang, T.J. Kim, H.S. Mo, W.N. Hwang
and W.J. Lee. 2009, ‘Gui Valley’: A high yielding potential and good processing
potato cultivar. Korean J. Plant Resources. 22 (6): 483-488.

Poudyal, H. and B.B, Khatri, 2011. Challenges and opportunities of agriculture development
in Nepal, In: Proc. of the Agricultural Concerned Society of Nepal (ACOSN), In
Press.

Sharma, B.P., P.P. Bhattarai and B.B. Khatri, 2010. Participatory on-farm selection of potato
clones against late blight disease under mid-hills and inner Terai conditions of Nepal,
In: Abstracts, 9" National Outreach Research Workshop, May 9-11, 2010. Eds. Dr.
M.N. Poudel, Dr. T.P. Barakoti, and Dr. 8.M. Pradhan, Outreach Research Division,
Khumaltar, Lalitpur, Nepal.

Sharma. B.P., P. Bhattarai and B.B. Khatri. 2010, Participatory selection of potato clones
against late bli&ht disease under mid-hills and inner Terai conditions of Nepal, /n:
Proc. of the 9" National Outreach Research Worshop, June 7-8, 2010. Khumaltar,
Laltupur, Nepal.

Sharma, B.P. 2011. Powdery scab disease of potato and its management options. In:

Proceedings of The National Potato Working Group (NPWG) Workshop. April 4-5,
2011. Khumaltar, Lalitpur, Nepal.

Wilson. C.R., R.S, Tegg, B.B. Khatri and T. Tamilarisan. 2011. Selection of potato
somaclones with possible broad spectrum resistance to tuber-invading diseases. In:
Proceedings of ACPP-APPS New Frontiers in Plant Pathology for Asia and Oceania,
26-29" April, 2011. Darwin Convention Centre - Darwin NT (2011) [Conference
Extract]

112 BOOK/FOLDERS/BOOKLETS

Books

Dhital, Shambhu and Lim Haktae. 2010. Virus Elimination and Seed Production of Potato

(Solanum tuberosum L.). LAP LAMBERT Publishing Academic GmbH & Co.
Germany.

Folders
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1.3 WORKSHOP/TRAINING

Workshop

A two days National Potato Working Group Workshop (NPWGM) was organized during 21-
22 Chaitra, 2067 (April 4-3, 2011). Scientists and technicians involved in potato research and
development from RARS/ ARS, potato seed producing farmers, representatives from potato
processing industries and Senior Potato Development Officers from NPDP/DOA were
actively participated in the workshop.

o Research results were presented by respective scientists working in different disciplines

ol potato research.

Feed backs regarding with potato production and processing collected from stakeholders

and discussed for finding practical solutions.

o Farmers problems regarding potato cultivation listed, categorized and prioritized for
researchable and development issues,

5 Recommendation was made to incorporate farmers' problems in the NARC research

project [or FY 2068/69.

National potato working group workshop proceedings of FY 2066/67 and of this FY

2067/68 were published.

o Potato R&D linkages strengthened

o

(]

Training

Four days training on potato research and development was organized for research and
extension collaborators (Officers/ Scientist level. working in RARS and ARS of NARC and
seed production farms of DOA. Travel cost of extension participants was beard by their own
concern office. There were 19 participants working in different disciplines in Horticulture
Farms. Training was held during 13-16 Baisakh 2068. Pre and post training test was taken for
training impact assessment. Training was found fruitful as the trainees feed back to the
organization. Certificates were distributed by chief guest the then ED, NARC, Dr. Bhartendu
Mishra.

Topies coverad in the training:

Techniques and methodologies in variety improvement

Weed management on potato

Organic potato production

TPS technology an option of potato production

Potato disease management

Insect pest management on potato

PBS production technology

Seed plot techniques for potato seed production at farmers level
Potato seed certification scheme proposal: An interaction

Soil fertility management for sustainable potato production
Experimental designs and statistical procedures: An introduction.

g o 0 a o

O 00O0D0O0OOGO0
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Appendix L List of in vitro potato germplasms maintained in NPRP, 2010/11

B.N. CIP Number Code Clones Recelved Date Source
| - - BSU-PO, 1997 BSU, Phillipines
3 = 063-1 Dasom Valley 2006 KNU', Korea
i - 063-3 Golden Valley 2006 KNU, Korea
4 - 063-3 Juicy Valley 2006 KNU, Korea
3 388578.2D - - - .
6 381379.9LR = = - -
7 3BE3R0.6D - - - -
g = . Lumle Red - -
g 3885721 062-1 Khumal Laxmi - Cleaned in NPRP
10 3883724 0a2-2 IPY-8 - Cleaned in NPRP
11 - 063-7 Winter Valley - -
12 BOO258 - Kufri Jyoti 1989 Aug. CIP, Peru
13 800265 - Kufri Sindhuri 1990/3/28 CIP, Peru
14 381063.5 - BW-9 1992/4/28 CIP. Peru
13 380013.12 - Andinita 1995/10/31 CIP, Peru
16 200982 - RW B201.19 1995/10/31 CIP. Peru
17 300947 - AL-3575 1998/12/2 CIP, Peru
18 720123 - Janak Dev 1998/12/2 CIP, Peru
|19 676008 - Khumal Rato -2 1998/12/2 CIP, Peru
20 J20088 - Khumal Seto-1 19G8/12/2 CIP, Peru
21 84007.67 - TPS - 67 2000/5/9 CIP, Peru
22 3855249 058-1 2001 April CIP, Peru
23 720110 061-13 Baronesa 20041027 CIP, Peru
24 800926.1 061-20 MS 35.22R 2004/10/27 CIP, Peru
25 800934 061-21 MS 359 2004/10/27 CIP, Peru
26 BOOO48 061-4 Desires 2004/10/27 CIP, Peru
27 - 061-22 Cardlnal 2004/11/26 SASA, UK
28 200928 061-11 M542.3 2004/9/20 CIP. Peru
29 370116 064-1 MF-1 Oct. 30, 2007 CIP. Peru
30 370120 064-2 MF-II Oct. 30, 2007 CIP, Peru
31 370123 064-3 TPS-13 Oct, 30, 2007 CIP, Peru
32 374080.5 064-4 Perricholi Oct. 30, 2007 CIP, Peru
33 377937.5 064-5 Meva Oect. 30, 2007 CIP, Peru
34 378711.5 (l6d-6 Muziranzara Oer, 30, 2007 CIP. Peru
35 380606.6 064-7 Enfula Oct, 30, 2007 CIP, Peru
36 3813799 064-8 Kisoro Oct. 30, 2007 CIP, Peru
37 381406.6 064-11 Tubira Qct. 30, 2007 CIP, Peru
38 384866.5 N64-13 Amarilis - TINIA Oct. 30, 2007 CIP, Peru
39 390663.8 064-16 - Oct. 30, 2007 CIP, Peru
40 30100418 064-17 BaC1 Oet. 30, 2007 CI1P, Peru
41 393248.55 64-19 B3C1 Oct. 30, 2007 CIP, Peru
42 394034.65 064-20 - Oct. 30, 2007 CIP, Peru
43 394al11.112 064-21 - Oet. 30, 2007 CIP, Peru
44 395193.7 064-24 - Oct. 30, 2007 CIP, Peru
45 396286.6 64-25 - Oct. 30, 2007 CIP, Peru
48 386311.1 064-26 - Oet. 30, 2007 CIP. Peru
47 39701222 06427 - Oct. 30, 2007 CIP, Peru
48 397073.15 064-29 - Oet. 30, 2007 CIP, Peru
49 397077.16 064-30 - Oet. 30, 2007 CIP, Peru
30 399101.1 064-31 - Oct. 30, 2007 CIP, Peru

i TKangwoen Mational University, Korea.
Bold cultivars are recommended for commercinl cultivation.
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Appendix I. Cont...
S.MN.  CIP Number Code Clones Received Date Source
3l 573015 De4-32 [-1124 Oet. 30, 2007 India
52 390478.9 066-1 Feb. 6, 2010 CIP, Peru
33 391085.173 066-2 Feb. 6, 2010 CIP, Peru
34 3927404 (166-3 Feb. 6, 2010 CIP, Peru
35 392820.1 066-4 Feb. 6, 2010 CIP, Peru
36 393073.179 066-3 Feb. 6. 2010 CIP, Peru
57 393083.2 066-6 Feb. 6, 2010 CIP, Peru
58 393382.44 066-7 Feb. 6, 2010 CIP, Peru
59 393536.13 066-8 Feb. 6, 2010 CIP, Peru
60 3936143 066-9 Feb. 6, 2010 CIP, Peru
6l 393617.1 066-10 Feh. 6, 2010 CIP, Peru
62 394011.112 0e6-11 Feb. 6, 2010 CIP, Peru
63 394613.139 066-12 Feb. 6. 2010 CIP, Peru
B 393017.229 066-13 Feb. 6, 2010 CIP, Peru
b3 395017.242 066-14 Feb. 6. 2010 CIP, Peru
v 393012.32 0o6-13 Feb. 6. 2010 CIP, Peru
67 397060.19 (166-16 Feb. 6, 2010 CIP, Peru
b8 399004.19 066-17 Feb. 6, 2010 CIP, Peru
69 39906722 66-18 Feb. 6. 2010 C1P. Peru
70 399078.11 066-19 Feb. 6, 2010 CIP, Peru
71 399079.22 066-20 Feb. 6. 2010 CIP, Peru
72 3990921 16 066-21 Feb 6. 2010 CIP. Peru
73 370121 067-1 Aug 12,2010 CIP, Peru
74 370122 067-2 Aug 12,2010 CIP, Peru
73 3IR0389.1 067-3 Aug (12,2010 CIP, Peru
76 381406.6 067-4 Aug 12,2010 CIP, Peru
17 387233.24 067-3 Aug 12,2010 CIP, Paru
78 391011.17 067-6 Aug 12,2010 CIP, Peru
79 393280.64 067-7 Aug 12,2010 CIP, Peru
80 394034.65 067-8 Aug 12,2010 CIP, Peru
81 396018.241 067-9 Aug 12,2010 CIP, Peru
82 396029.250 067-10 Aug 12,2010 CIP, Peru
83 399002.38 Na7-11 Aug 12, 2010 CIP, Peru
84 399002.52 067-12 Aug 12,2010 CIP, Peru
85 399054.16 067-13 Aug 12, 2010 CIP, Peru
86  399062.115 067-14 Aug 12,2010 CIP, Peru
87 39907211 067-15 Aug 12,2010 CIP, Peru
88 399072.2 067-16 Aupg 12,2010 CIP, Peru
89 399072.21 067-17 Aug 12, 2010 CIP, Peru
90 399075.7 067-18 Aug 12,2010 CIP, Peru
al 902007 067-19 Aug 12,2010 CIP, Peru
2 202014 067-20 Aug 12,2010 CIP, Peru
93 903027 067-21 Aug 12, 2010 CIP, Peru
94 003035 067-22 Aug 12,2010 CIP, Peru
95 903051 067-23 Aug 12,2010 CIP, Peru
096 903135 067-24 Aug 12,2010 CIP, Peru
97 988141 067-23 Aug 12,2010 CIP, Peru
98 988143 067-26 Aug 12, 2010 CIP, Peru
09 994013 067-27 Aug 12,2010 CIP, Peru
100 994014 067-28 Aug 12,2010 CIP, Peru
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Appendix II. List of in vitro and in vive sweet potato germplasms maintained in NPRP,

2010/11
S8.N. CIP Number Code Variety Origin Received Date  Source
| 400039 SP 066-1 10-C-1 DOM Feb. 6, 2010 CIP, Peru
2 400917 SP 066-2 Comal ECU Feb. 6, 2010 CIP, Peru
3 440001 SP 066-3 Resisto USA Feb. 6, 2010 CIP, Peru
4 440007 SP 066-4 W-208 USA Feb. 6, 2010 CIP, Peru
5 440008 SP 066-5 W-213 USA Feb. 6, 2010 CIP, Peru
6 440012 SP 066-6 W-217 USA Feb. 6, 2010 CIP, Peru
7 440014 SP 066-7 W-219 USA Feb. 6, 2010 CIP, Peru
8 440015 5P 066-8 W-220 USA Feb. 6, 2010 CIP. Peru
9 440020 SP 066-9 W-225 USA Feb, 6, 2010 CIP, Peru
10 440021 SPO66-10 W-226 USA Feb. 6, 2010 CIP. Peru
11 440047 SP066-11  Bugsbunny PRI Feb. 6, 2010 CIP, Peru
12 440099 SP066-12 TIS 9101 NGA Feb, 6, 2010 CIP, Peru
13 440112 SP066-13  Centennial USA Feb. 6, 2010 CIP, Peru
14 440135 SPO66-14 Travis USA Feb. 6, 2010 CIP, Peru
15 440185 SPO66-15 L 0-323 USA Feb, 6, 2010 CIP, Peru
16 440267 SP066-16 HungLoc4d VNM Feb. 6, 2010 CIP, Peru
17 440287 SP066-17 V5SP3 PHL Feb. 6, 2010 CIP, Peru
18 440328 SP 066-18 T;EE_;CN TWN Feb, 6, 2010 CIP, Peru
15 440513 SP 066-19 Koganesengan JPN Feb. 6, 2010 CIP, Peru
200 441538 SP066-20  Tenian USA Feb. 6, 2010 CIFP, Peru
21 441624 SP066-21 L 4-13 USA Feb. 6,2010 CIP, Peru
22  Japanese Red SP066-22 - JPN 2010 HRD, Nepal
23 Dhankuta-1 SP 066-23 - Dhankuta 2010 NPRP, Mepal
24  Dhankuta-2 SP 066-24 - Dhankuta 2010 NPRP, Nepal
25  Sunsari-| SP 066-25 - Sunsari 2010 MNPRP, Nepal
Appendix I1l. Revenue Collection in F.Y, 2010/11
S.N. Sources of Revenue Rs.
A. RESEARCH N
1. Seed Potato 38.464.00
B. PRODUCTION Bl
1. Pre basic potato seed (PBS) 220,552.26
2, Basic potato Seed 69,956.79
3. Foundation and certified rice seed 45,360.00
_t-L Ware Potato and mixed rice 10,560.80
Subtotal 346,429 .85
C. Others
1. Last year credit 39,904.00
2. Admin. income 45,400.00
3. Others &
Subtotal 85,304.00
Tatal

470,197.85
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Appendix I'V. Annual Budget Allocation and Expenditure, 20010/11

Code Account Budget Heads an:::E?j Ri:?f:; EKWES:E:: Balance
40 JK STAFF EXPENSES 6,413,000.00 6,477,900.00 6,188,763.39  289,136.61
4000 StalT Salary 4.847.000.00 +,847.000.00 4.663,619.33 183,580.67
4010 Staft Allowance 389.000.00 397.200.00 397.200.00 0.00
4020 Provident Fund 483.000.00 485.000.00 466,361.73 18.638.27
4030 Medical Fund v 3 - 0.00
4040 Uniform Expenses 20,000,006 202,500.00 202.500.00 0.00
4050 Dashain Expenses 607.000.00 180.106.67 39298000  87.117.67
4060 Overtime Expensas = = a n.00
4080 Insurance 63.000.00 66.093.33 66.095.33 0.00
41JK OPRER. EXPENSES 5,715,000.00 5,598,000.00 5,533,616.34 64,383.66
4100 Travel Expenses 683,000.00 631.000.00 615.497.50 15.502.50
1110 Vehicle Fuel 325,000.00 323.000.00 314.562.21 10437.79
4120 Wages 1.430.000.00 1,218.000.00 1.193.305.00 24.695.00
4130 Lab Supplies 380,000.00 380.000.00 368.086.75 11,913.25
4140 Farm Supplies 760.000.00 813,000.00 812.522.60 47740
4130 Book & Journals 250.000.00 271.300.00 271.142.50 357.50
4160 Training/Seminar 305,000.00 325.500.00 325,123.00 377.00
4170 Contract Res. Expenses - - - -
4180 Farm Repair 1,580,000.00 1,634.000.00 1.633.376.78 613.22
42 JK ADMIN. EXPENSES 2,215,000.00  2,332,000.00  2,178,613.86  153,386.14
4200 Rent, Utilities 6350,000.00 630,000.00 379,822.90 70.177.10
4210 Commun. Expenses 125,000.00 117,000.00 54.198.98 62.801.02
4220 Repair/ Maintenance 1.320,000.00 1.439,500.00 1.439,112.98 387.02
4230 Stationary & Printing 60.000.00 63.300.00 63,306.50 2,193.50
4240 Board & Panel Meeting - - -

42350 Recruitment Expenses = = - s
4260 Contingency Expenses 60.000.00 60,000.00 42,172.50 17,827.50
43 JK CAPITAL EXPENSES 4,000,000.00  4,000,000.00  3,982,282.96 17,717.04
4300 Freehold Land Cost 3,000,000,00 3,000,000.00 2,991,276.36 8,723.64
4310 Land & Land Dey. Cos 100,000.00 100,000.00 08,583.00 1.417.00
4320 Building & Other Cost 700,000.00 700,000.00 692,985.10 7,014.90
4330 Furniture & Fixture 100,000.00 100,000.00 100.000.00 0.00
4340 Machinery & Equip. 100,000.00 100,000.00 99.438.50 561.50
4350 Vehicles Cost - - = E
4360 Computer & Accessory - - & .
4370 Other Fixed Assets - - - =
Grand Total 18,343,000.00  18,407,900.00  17,883,276.55 524,623.45
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Appendix V,  Existing Manpower Situation in NPRP, Khumaltar, 2009/10
il S.N. | Designation Level |Name Qualification Remarks
1. |SemiorScientit  |S<4 |Mr. Buddhi Prakash Sharma | M.Sc.Ag. (Pathology) | Co-ordinator
| 2. | Senior Scientist 54 Mr. Janardan Ghimire I,}-I,Sc,ﬁg. {(Veg. Crops)
3. |Senior Scientist 54 Mr. Ishwori Prasad Gautam | M.Sc.Ag. (Horticulture)
i | Senior Scientist 54 Mr. Ram Chandra Adhikari |M.Sc.Ag (Horticulture) |On study leave
E |Senior Scientist  |S4 | Dr. Shambhu Prasad Dhital |Ph.D. (Horticulture) [ DePgation from
i 6. | Senior Scientist 54 Mr. Binesh Man Sakha M.Sc.Az. (Veg. Crops) | On study leave
l 7. | Senior Scientist 54 Dr. Bhim Bahadur Kharri Ph. D. (Horticulture)
| 8 |Scientst S |Mr. Binod Prasad Luintel | M.Sc.Ag. (Horticulture) | On study leave
| 9. | Technical Officer |T-6 Mr. Ram Bharosh Nepal SLC
10. |Technical Officer |T-6 Mr. Kalika Prasad Upadhyay |M.Sc.Ag. (Horticulture) -
On deputation from
11. |Technical Officer T-6 Mr. Prakash Bhatarai B.Sc.Ag. RARS, Tarahara
| __ (Study leave)
12 |Technical Officer (T-6  [Mr. Hari Bdr. KC sLC EEJ;‘L‘;E;‘_‘BK‘?“‘
13. |Technical Officer |T-6  |Mr. Krishna Chandra Upreti |SLC i’&gfﬂ‘ﬂ:ﬁuﬁ“‘“
14. |Technical Officer |T-6  |Mr. Disyodhan Chaudhary  |1.Se.Ag, g“égﬂfﬂmtﬁm
“]_5. Admin. Officer A-6 Mr. Siraram Ojha B.A.
16. | Accountant A-3 Mrs. Sumanna Shrestha B.Com.
17, I Technician T-5 Mrs. Niru Tripathi B.Sc.Ag Till 2067/11/14
18. |Typist A5 |Mrs. Anjali Bajracharya B.Com. E;;;‘?‘}‘;:EE““‘
| . | Technician ] Mr. Sanubhai Knuwar Test Pass
20. |Technical Helper TH-3 | Mrs, Bhawani Thapaliya LA. N
21. |Technical Helper TH-3 |Mr. Ramesh C. Khatiwada |7 Class
22. |Technical Helper TH-3 |Mr. Yadav Kumar Shrestha | LA.
23. | Technical Helper TH-3 | Mr. Tej Prasad Ghimire SL.C
24. |Technical Helper TH-3 | Mr. Pancha Maharjan 8 Class
235, |Technical Helpar TH-3 | Mrs. Sharda Thapamagar 7 Class
26. | Admin Helper AH-3 |Mr. Shiva Bahadur Sapkota | Literate
27. | Admin Helper AH-3 | Mr. Bidur Pokharel Literate
28. | Admin Helper AH-3  |Mr. Shyam Bahadur Bhlon | LA.
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