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Executive Summary

EXECUTIVE SUMMARY
1.0 Potato Research

1.1 Potato variety improvement

NPRP has been constantly working in variety development since 1980 with the
focus on higher tuber vield, pest and disease resistance, consumers’ preference
as well as the processing, and the industrial needs. In 2012/13, several activities
under this project were undertaken through the collaborators and results are
summarized as following:

Germplasm introduction, maintenance and multiplication of potato clones
were continued. In-vitro materials are maintained in NPRP’s Tissue culture
laboratory and potato tubers from harvested from NPRP' Khumaltar ARS
(Hort.) Pokhara were stored in the cold store.

7 IETs were conducted at NPRP Khumaltar, ARS (Hort.) Malepatan Pokhara
and ARS (Hort.) Jumla. The clones selected from Khumaltar were
CIP396311.1, CIP397077.16, CIP395192.1, CIP384866.5, PRP056267.6,
PRP056267.9, CIP390663.8, CIP399101.1 and CIP395195.7. The clones
CIP391058.175, CIP393016.7, CIP396286.6 and CIP377957.5 were
selected from ARS (Hort.), Maleptan, Pokhara whereas the clones
PRP225861.2, PRP15860.8, and CIP396311.1 were selected from ARS

(Hort.), Jumla,

7 CVTs were conducted at hills (NPRP Khumaltar and ARS Pakhribas) and at
terai (RARS Nepalgunj and RARS Tarahara). At Khumaltar, CIP392228.66
performed well. At ARS Pakhribas, clone PRP35861.18 and PRP55861.6
are selected for farmer's field trials (FFTs). The clones CIP388676.1 and
CIP380606.6 are selected for FFTs from RARS Nepalgunj but the clones
CIP388676.1, CIP380606.6, PRP225861.2, PRP35861.13 and
PRP225861.5 are selected for FFTs from RARS Tarahara.

0  The clones CIP393385.39 CIP385499.11 and CIP389746.2 are selected for
farmer’s acceptance test (FATs) from ARS Pakhribas. From RARS Doti,
PRP85861.11, CIP389746.2 and PRP85861.8 are selected for FATS.
Likewise, L235-4 found high yielding clones from RARS Nepalgunj and
RARS Tarahara. At Nigale Sindhupalchowk, the clone PRP25861.1 is
selected for FATS.
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True potato seed (TPS) research

Evaluation of TPS F,C; tuberlets production in the farmer's field during
2069/70 showed that the TPS family HPS7/67 produced the maximum
numbers of tubers (429) per plot and LT 8*TPS-67 produced highest tuber
yield 15.37 kg/plot of 7.2 m? in Sharadhanager VDC of Chitwan district. In
Kusadevi VDC, Kavrepalanchok, the highest (22.67 kg) tuber weight per
plot was obtained in LT 8xTPS-13 followed by LT 8xTPS-67 (22.10
kg).The tuber number per plot varied significantly among the evaluated
genotypes but weight per plot was statistically not significant).

Evaluation of F,C, tuberlets of TPS for potato production during 2069/70
revealed that maximum tuber number per plot (581.0) was recorded in
genotype LT 8xTPS-67 followed by TPS 7 x TPS-67 (530.0). Tn contrast,
the total weight per plot was highest (22.43 kg) in check variety Kufri jyoti
followed by LT 8 x TPS-67 (19.57 kg) in NPRP, Khumaltar. However,
maximum tuber number (476.0) and yield (20.0 kg/plot) was recorded in
Rufri Sindhuri and Pericholi, respectively, but family LT 8xTPS-13
produced minimum tubers number (187.0) in RARS, Nepalganj.

Innovative community based agricultural development
Initiatives for increased climate resilience of people

Germplasm  collection, maintenance and multiplication activity was
undertaken at ARS (Hort.) Pokhara and at Hattiban Research Farm
Khumaltar. Along with most popular local cultivars of the country, highly
promising genotypes from varietal evaluation scheme were selected in the
activity. Total of 658 kg from the harvest of pipeline improved potato
varieties and 15 to 40 tubers each of the local cultivars was selected and
was stored in Balaju cold store to use as the seed materials for next season
trials.

Several scts of PVEs as field experiments were studied in farmers’ fields
from the command areas of ARS Belachapi, RARS Parwanipur, Bara,
RARS Bhairahawa, RARS Doti and RARS Lumle, Kashki as another
activity in this project. At Belachapi, the highest yield was obtained highest
(20.1 t/ha) from the clone L 235-4 followed by CIP 392206.35 (18.1 t/ha).
At Parwanipur Bara conditions, the highest tuber yield was obtained from
the clone PRP 35861.18 (20.9 t/ha) followed by farmer’s local (16.9 t/ha).
In Bhairahawa conditions, the highest yield was obtained from the clone
PRP 85861.11 (177 vha) followed by CIP 392271.58 (13.9 t/ha) and L

9
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235-4 (13.2 t/ha), respectively. In Lumle, the highest yield was obtained
from the clone PRP 85861.11 (17.7 t/ha) followed by CIP 392271.58 (13.9
t/ha) and L 235-4 (13.2 t/ha), respectively. In Jumla conditions, variety
Kufri Jyoti gave the highest tuber yield tons per hectare (20.2 t/ha)
followed by the clone CIP 385499.1 (18.4 tha), respectively. Except the
variety Desiree, all the tested clones were found high yielding compared to
Jumli local. In the trials, some of the clones tested were not influenced by
the location and planting season.

Study on variety improvement of potato for processing

The genotypes PRP-25861.1, Khumal Seto-1 and L235-4 were promising
for higher yield and good processing qualities during main season planting
in Kathmandu valley and similar climatic conditions. The genotype Kufri
Iyoti is not recommended for processing due to low dry matter content even
though it has the highest tuber yicld than other tested genotypes.

Potato genotypes Yagana, L235-4, Kufri Iyoti and Khumal Seto-1 had
relatively low weight loss of about 12.3, 14.70, 16.07 and 16.46%
respectively up to 120 days storage under dark at ambient room temperature
(26.1+ 1°C and 62-82% RH) whereas the maximum weight loss (24.35% )
in genotype BSUPO3.

After 120 days storage in cold store and 15 days reconditioning at ambient
temperature the potato genotypes Kufri Jyoti and Kufri Chipsona-2 had the
higher weight loss of 8.86 and 8.17 percentages respectively, whereas the
minimum weight loss (5.25%) was recorded in Khumal Seto-1. Due to
increase of reducing sugar none of the genotypes were found suitable for
chips making.

Potato tubers fumigated with CIPC (Oorza) @ 40 mV/l methanol/tons potato
(before storage and 45 days after storage) was effective for inhibition of
sprouting and reduction of postharvest losses up to 120 days storage in mid-
hill and high hills conditions.

The spacing trial in genotype L235-4 showed no significant variation on
processing grade tuber production and total tuber yield in Kathmandu but
total yield was significantly higher at a spacing of 60 cm row to row and 25-
30 cm plant to plant at farmer’s field in Chitwan.

The verification of seven promising line showed that the genotype Kufri
Jyoti and L235-4 were promising in Kathmandu. In Chitwan genotypes did
10
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not differ significantly for total yield of potato but farmers preferred
genotype PRP 25861.1 due lo its red skin colour.

Seed potato research

All tested plant growth retardants showed good effects for long term
preservation of potato germplasm under in - vifro conditions as compared
to standard checked. However, maliec hydrazide (8 ppm) showed better
effect by showing slow growth of plants followed by ABA (5 ppm).

In the hydroponic cultivation for PBS production, the plant establishment
and plant height was found good, and tuber formation was also satisfactory
compared to the soil based medium. The maximum tuber numbers per plant
81 was observed in Janak Dev in hydroponic whereas, the maximum tuber
number was 19 in Khumal Seto-1 under soil base medium. Tuber number
as well as tuber yield was found satisfactory in hydroponic cultivation.
Under hydroponic cultivation all the tested potato varieties produced higher
tuber number and yield with compared to soil base medium cultivation.

Degeneration studies of PBS under different agro-ecological zones during
2069/70 showed no significant difference on virus status at field as well as
laboratory conditions. None of the tested samples were found infected with
six potato viruses, however, the virus concentration was varies within the
sample as well in the types of viruses.

Survey was done to collect potato samples and basic information regarding
the status of seed potato at different RARSs and ARSs. Such type of survey
may help for the optimum utilization of seed potato and ensures the
availability of quality seeds. Generation was not properly maintained and
local cultivars were found high percentage of virus infection in most of the
locations during survey.

Rosita has been transferred to laboratory for virus elimination and for the

same purpose other three samples were also received from NPRP,
Khumaltar

1.6 Improving food securlty and nutrition of rural people in Nepal and

Bhutan through collaborative potato breeding for yield stability and
micronutrient density

This is an ADA/CIP-funded three years project in Nepal. Bhutan Potato
Development Project (BPDP) implements this project in Bhutan, Li-Bird
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one of the NGOs working in Nepal implements this project in Jumla and
NPRP/NARC implements its activities in Khumaltar and in Dolakha and
Sindhupalchowk districts of central Nepal. To get extension workers,
researchers, consumers and farmers acquainted with participatory
evaluation of the nutrient-rich potato clones and improved potato
production technology at the time of planting, flowering and at harvest
were conducted at Nucleus Seed Potato Production Farm (NSPF) Nigaley,
Sindhupalchowk district. In all the trainings, the participants were from
DADO Dolakha and DADO Sindhupalchowk, NSPF Nigaley and selected
potato farmers from Dolakha and Sindhupalchowk districts and different
disciplinary divisions and NPRP Khumaltar. It was to involve all the
partners in participatory variety selection (PVS).

- In mother trial, number and weight of marketable tubers per plot was
obtained highest in the clones CIP 395017.229 (161) and 3951 12.32 (13.0
kg), respectively. Total weight per plot was produced highest (15.2 kg) by
the clone CIP 395112.32 and lowest (1.7 kg) in CIP 390478.9. Total weight
per plot ranged from 0.1 kg to 0.5 kg in the trial. Yield was adjusted highest
(28.5 t/ha) in the clone CIP 395112.32 followed by CIP 395017.229 (27.6
t/ha) and CIP 393073.179 (24.5 t/ha) respectively. Only the clones CIP
394611.112, CIP 394613.139 were superior to the local check (Rosita).

(1 The highest weight of marketable tubers/plant was found highest (0.3
kg/plant) in the clones CIP 39511222 and in CIP 395017.229 (0.3 g),
whereas marketable yield per ton was calculated the highest in CIP
395112.32 (24.3 t/ha), CIP 3951123 followed by CIP 395017.229 (20.9
t/ha) and CIP 393073.179 (17.6 t/ha), respectively.

[0 Same potato genotypes were tested as baby trials in 4 different farmers’
fields of Dolakha and Sindhupalchok districts. Average numbers of
marketable tubers were counted highest (96) in variety Rosita.

7] Highest weight of marketable quality tubers were recorded in the clone CIP
395112.32 (6.4 kg) followed by CIP 395067.22 (5.7 kg). As in mother trial,
the performance of clone CIP 390478.9 was poorer in the baby trials also.
Total weight per plot and per plant was obtained highest yield from the
clone CIP 395112.32, which influenced tuber yield tons per hectare. The
clone CIP 395112.32 was the highest yielder (35.7 t/ha) followed by Rosita
(27.5 t/ha). The highest marketable yield per plant and marketable yield
tons per hectare was highest in the clone CIP 395112.32 in baby trials.
Rosita was second highest in marketable tuber yield production. Except
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clones CIP 390478.9, CIP 399092.116, CIP 394611.112 and CIP
394613.139, all other clones tested in the baby trials were observed wart
disease susceptible.

Based on the phenotypic and yield performance of first year, the best clones
selected from mother and baby trials will be further assessed in large
number of farmers from the locality next year.

Potato Pathology Research

QOut of 46 potato clones evaluated against late blight disease, most of the
clones were observed resistant to late blight. Kufri Jyoti showed
significantly highest susceptibility to late blight. Two clones CIP
394050.110 and CIP 395499.11 showed moderately resistant and PRP
25861.1, PRP 016567.12, CIP 393073.179, CIP 393617.1 and CIP
395112.32 observed resistant and rest of the clones were observed highly
resistant to late blight with high yielding capacity ranging from 30 t/ha to
56 t/ha.

Twenty seven clones were screened against late blight in the high hill
region, Nucleus Seed Potato Center, Nigale, Sindhupalchowk (2450 masl).
Of them, eight genotypes viz. PRP 85861.11, LBr-40, CIP 384321.15, CIP
392657.8, PRP 266264.01, PRP 25861.1, PRP 85861.8 and PRP 276264.01
observed resistant to late blight.

Four sprays of Sectin @ 1.5 g/l water, sufficient to make plant wet at 9
days intervals, was found to be appropriate on the moderately resistant
genotypes Janakdev, L2354 and CIP 389746.2 for controlling late blight
thereby producing considerable yields of 19, 22 and 27 t/ha, respectively.
This fungicide could be applied for better management of late blight instead
of metalaxyl containing fungicides.

Twenty six potato genotypes were screened against wart (Synchitrium
endobioticurn) under inoculated pot culture, exposing natural
environmental conditions at Nigale (2450 masl). Of them, nine genotypes
viz. CIP 393077.54, PRP 225861.2, PRP 85861.8, PRP 266264.15, CIP
394050.110, CIP 393280.57, PRP B85861.11, PRP 25861.1 and CIP
393385.39 observed resistant to wart, Commercial variety Janak Dev and
Kufri Jyoti along with BSUPO3 and CIP 399261.18 observed highly

resistant to wart. Local variety Rosita observed highly susceptible to wart
with 93% disease incidence.
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Seed treatment with 8% Uthane M- 45 for 30 minute and shade drying
before planting of tubers reduced disease incidence by 57% followed by
4% Antracol (52%) and seed treatment with 2% bleaching powder along
with soil treatment @ 25 Kg a.i./ha at Sharadanagar, Chitwan. Planting of
apparently healthy tubers at severely infested soil reduced disease incidence
only 44%.

In participatory multi-location late blight varietal experiments, genotype
PRP 266264.15 produced highest tuber yield in Chitwan (32.6 t/ha) and
Bardia (46.0 vha). Promising line CIP 389746.2 produced highest tuber
yield in Kaski (46.0 tha). Tuber production of new genotypes was
significantly highest as compared to the yields of respective old varieties
Janakdev and MS-42.3 ranging tuber yield from 4 to 23 t/ha. Fungicide
was not applied throughout the crop period in all the locations.

Sweet Potato
Sweet potato variety improvement

Under germplasm collection, maintenance and evaluation activity, 21
orange-fleshed sweet potato clones from CIP and other 19 local germplasm
from different parts of the country were collected and maintained under in
vivo condition at NPRP, Khumaltar.

In the coordinated varietal trial (CVT), at ARS (Horticulture), Pokhara the
promising clones were CIP 440012, CIP 440267, CIP 440185, CIP 440015
and CIP 440021 with average yield ranging from 3.75 - 9.36 t/ha. In
RARS, Tarahara, CIP clones of 440012, 441624 and CIP 440328 were
found to be promising with the yield ranging from 3.3 - 4.6 t/ha. In case of
RARS, Parwanipur, CIP clones 400039, 440267, 440185, 440328 and
440015 produced the highest yield ranging from 7.24 to 8.74 t/ha.

Seed Production
Pre-basic seed potato

Overall 11,301 in vitro plantlets of ten potato cultivars in autumn season
and 2,500 in vitro plantlets of six cultivars in spring scason were produced
in the tissue culture laboratory.

In the F.Y. 2012/13, altogether 123,895 pre-basic seed potatoes (53,346 in
autumn season and 70,549 in spring season) were produced.
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The per unit price of PBS fixed for 2012/13 was Rs. 10.00 for larger than
five gram sized minituber, Rs. 8.00 for 1-5 g sized, Rs. 6.00 for 0.3-1 g
sized, Rs. 2.00 for 0.25 -0.50 g and Rs. 1.00 for smaller than 0.25 g size
minitubers.

Total of 74 potato germplasm have been maintained under in virro
condition at NPRP laboratory.

Basic seed potato

In the basic seed production program, overall 3,028 kg of basic seed (BS-1,
BS-2 and BS-3) potatoes were produced.

The price of basic seed fixed for 2012/13 was Rs. 42.00 per kg for BS-1; ;
Rs. 40.00 per kg and Rs. 1,800.00 per sack of 50 kg for BS-2, and Rs.
38.00 per kg and Rs. 1,710.00 per sack of 50 kg for BS-3.

Rice seed

In the rice seed production program, overall (1960 kg) one ton nine
hundred sixty kilogram of rice foundation seed of Khumal-4 was produced.

The price of rice foundation seed fixed for the fiscal year 2012/13 was Rs.
60.00 per kg.
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1. WORKING CONTEXT

Potato (Solanum tuberosum L.) is one of the most important crop in Nepal. It is
utilized as a major vegetable in Terai and mid- hills and nsed as a vegetable and
staple food in high hills. In the year of 2011/12 area under potato was reported 190,
250 ha and total production 2,584,301 tons with an average productivity of 13.584
t/ha (Table 1). 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 19% is in the high hills and
mountains, 44% in the mid-hills and 37% in Terai (ABPSD, 2012).

Table 1. Area, production and productivity comparison of food crops in Nepal

Food Area Production Productivity

Crops (ha) Raok (tons) ank (t/ha) Rank
Potato 190,250 v 2,584,301 11 13.584 I
Paddy 1,531,493 I 5,072,248 [ 3.312 Il
Maize 871,387 I 2,179,414 11 2.501 Il
Wheat 765317 I 1,846,142 v 2.412 v
Millet 278,030 v 315,067 v 1.113 v

Source: Ministry of Agriculture Development, Agri-business Promation and Statistics
Division, Singh Durbar, Kathmandu, Nepal (2012).

As compared to the three years average of 1987/88 to 1989/90, the area, production
and yield of potato in 2011/12 is increased by 233, 412 and 177 times, respectively

(Fig. 1).

Geographically, Nepal can be categorized into three geographical regions - southern
lower belts Terai, central mid-hills and northern high-hills and mountains. Since
eastern Nepal is humid and western Nepal is very dry, the country can, agro-
ecologically, categorized into eastern wet hills and terai, central hills and terai, and
western dry hills and terai. To cover up the almost all agro-ecological zones
prevailing in the country, NPRP has been conducting its research projects,
especially varietal improvement ones, in ARS, Pakhribas, Dhankuta (eastern wet
hill), RARS, Tarahara, Sunsari (eastern wet terai), NPRP, Khumaltar, Lalitpur
(central hill), RARS, Parwanipur, Bara (central terai), HRS, Malepatan, Kaski
(western hill), HRS, Rajikot, Jumla (mid-western high hill), ARS, Surkhet (mid-
western hill), RARS, Khajura, Banke (mid-western terai) and RARS, Bhagetada,
Doti (far-western hill) (Annex 1.1).
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This fiscal year the temperature of the Khumaltar, Lalitpur ranged from 0.9°C in
January 2013 to the maximum 28.8°C in July 2012. Similarly, no rainfall at all was
recorded in December 2012 and the highest of 366 mm in July 2012 (Annex 1.2).

Base year 3 years average ( 1987/88-1989/90)
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Fig. 1. Index of potato area, production and yield in Nepal.
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2. INTRODUCTION

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 (NPDF) was incepted in 1972 at Kirtipur with a
nationwide mandate to conduct potato research and development activities. Two
potato farms, one at Jaubari, flam and another at Nigale, Sindhupalchowk, were
established during 1980s. In 1974, NPDP was relocated to Khumaltar and linkages
were established with International Potato Center (CIP) Lima, Peru, which is still
effective.

During the early phase of the programme, major focus was on seed potato
production through contract system with the farmers. Later on 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 the then Potato Development Section (PDS), now Mational Potato
Development Programme (NPDP) with specific mandates on extension and
development respectively. As a national commodity research programme, NPRP is
responsible for launching appropriate research projects on potato crop throughout
the country to improve the livelihoods of Nepalese farmers.

2.1 Goal
To improve the livelihoods of Nepalese farmers through root and tuber crops.
2.2 Objectives

| Generate suitable and stable appropriate technologies to increase the production
and productivity of root and tuber crops for different agro-ecological zones of
the country through coordinated research approach,

7 Identify and solve production constraints of seed and ware potatoes through on
station and farmer’s participatory multi location on-farm research,

7 Produce high quality healthy source seed of released/recommended potato
varieties,
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O Identify and develop appropriate varicties for processing and storage under
ordinary conditions.

T Establish coordination with potato stakeholders in the country,

0 Develop and strengthen linkages between national and international potato R &
D related organizations, and

To achieve above mentioned objectives following projects were conducted during
the year 2012/13

0 Potato variety development and improvement for different agro-ecologies of
Nepal,

[0 Innovative community based agricultural development initiatives for increased
climate resilience of people

J Study on variety improvement of potato for processing,

0 Sustainability studies for pre-basic seed production of potato,

3 Improving food security and nutrition of rural people in Nepal and Bhutan

through collaborative potato breeding for yield stability and micronutrient

density

Studies on management of late blight, wart and powdery scab diseases of

potato in Nepal,

Evaluation of TPS F,C; tuberlets production in the farmers field

Pre basic and source (basic) seed production of potato, and

Sweet polato variety development for food and nutrition security,

Farm management project

U

0080

NPRP also manages a full-fledged tissue culture laboratory for the pre-basic seed
(PBS) potato production, About 100,000 to 200,000 minitubers of different varieties
are produced each year under quarantine glasshouse conditions at Khumaltar and
distribute to seed growers through National Potato Development Programme/DOA.
PBS is also further multiplied in Horticulture Farms under NARC and DoA for

basic seed 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.

2.3 Stratepies
The strategy of NPRP is to camry out the research activities and support quality seed

potato production program, for overall potato production improvement throughout
the country.
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2.4 Current thrust areas for research

B

O

L

000

o0

o

High yielding and late blight disease resistant potato variety development for
different agro-ecologies of Nepal,

High yielding and micronutrient (Zn and Fe) rich variety development on potato
for high hills

Determine the optimum practices of cultivation of potato in relation to the soil-
cultivars-climate complex

Identify and investigate on major diseases and pests of potato and devise their
control measures

Investigate on problems connected with post harvest and processing

Develop system based soil fertility management practices

Socio-economic studies on adoption of new technological and cost effectiveness
in farming communities

Develop improved farm equipment and implement on potato cultivation

Make existing quality seed production activities sustainable

Use of biotechnology in crop improvement

High yielding and P-carotene enriched swectpotato variety development for
different agro-ecologies of Nepal, and

Pre-basic and source (basic) seed production on potato.

2.5 Infrastructure and facilities

The program has its own office building in Khumaltar, NARI complex; a
glasshouse and screenhouse complex in NASRI complex and a research farm in
Hattiban (Annex 2.1).

Altitude: 1350 masl Land type: Alluvial terraces
Dominant soil type: Silty loam Dominant soil pH: 5.5
Climate type: Sub-tropical
Area Ropani®
Total cultivated area 32
Area covered by glasshouse complex 20
Area covered by office buildings and
laboratories 5
Area covered by housing/quarters Y
Area covered by irrigation & drainage
channels 3

O 1 ropani =500 m’
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The office building is equipped with a tissue culture laboratory, a pathology
laboratory, a postharvest laboratory, a plant physiology laboratory and a screen
house (Annex 2.1).

2.6 Organization structure and human resource

The organization structure of NPRP (Fig. 2) explains the working modality and
human resources strength that is adopted to help in achieving the objectives and
strategies of the programme. The programme has altogether 29 staffs composed of

scientists, technical officers, technicians, helpers, administrative officer and account
officers (Annex 2.2).

Conidmaies
1 | = [ 1
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Prase— Mamagrmemt Valae Addditinn & Fieducton [T ——
[ Senior sctentird || sensor scneine2 | | Souber ecientin1 | [ dwaior benthor-l | | Sewtor vchntinr] | | Sembor sommine-1 |
[Troofent | [Tk o | [ fub Ofmesret | [tenomaes | [ Todomes |
Tethmical
Taehmes) ’
Attiantd I Anbani 4
b
TE cmax=-s
| Adusiistratiows | | Flasper? |

Fig. 2. Organogram of the National Potato Research Programme
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3. RESEARCH HIGHLIGHTS
3.1 Potato

3.1.1 Variety Improvement/Development

National Potato Research Programme (NPRP) has been constantly working in
variety development since 1980 with the focus on higher tuber yicld, pest and
disease resistance, consumers’ preference as well as the processing, and industrial
needs. With the continuous effort of variety development, NPRP has succeeded in
releasing ten potato varieties so far in different agro-ecological regions for
commercial production along with the registration of two TPS progenies.
Germplasm introduction and inter-varietal hybridization are employed to develop
the variety on potato at NPRP.

The germplasm of potato has been regularly introduced in NPRP from International
Potato Center (CIP), Lima, Peru since 1980s. The variety testing and selection are
the fundamental processes to obtain the new variety, which are followed in the
variely improvement program in potato. NPRP follows a varietal evaluation and
testing scheme particularly on advanced clones bred from CIP Lima and at
Khumaltar. The germplasm are first multiplied in in-vitro, or in field conditions, and
then under screen-house conditions, followed by preliminary evaluation in
observation nurseries (PON) at Khumaltar and ARS (Hort.) Pokhara. The superior
clones are bulked at both locations and the clones selected 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 tested in CFFTs as Coordinated
Farmers' Field Trials (CFFTs) which is carried out at out-reach research sites of
different research stations. In all the on-station trials, performance of the tested
clones is recorded, whereas in on-farm trials farmers’ preferences are additionally
recorded. After two or more than two years’ of farmers® field trials, the most
preferred clones are recommended for commercial cultivation in respective
ecological domain of the country, and then a proposal is submitted to Variety
Releasing Committee for releasing the clone as a variety.

3.1.1.1 Initial evaluation trial (TET)

IET is the first step of variety screening of potato for selecting high yielding,
disease resistance (particularly late blight) as well as pests’ resistance and widely
adaptable variety in different agro-ecological zones. To carry-out the initial
evaluation trial, three sites namely; Hattiban Rescarch Farm, Khumaltar, ARS
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(Hort.) Rajikot, Jumla and ARS (Hort.) Pokhara, were selected as the representative
sites for summer season and winter season crop, respectively.

At NPRP Khumaltar, twenty-one potato clones were evaluated for their vegetative
and yield performance in 2069/70. Similarly, twenty-one clones were tested at ARS
(Hort) Pokhara and twenty clones at ARS (Hort.) Jumla with check varieties
Desiree and Kufri Jyoti at Khumaltar, Desiree and Kufri Sindhuri at ARS (Hort.)
Pokhara and Desiree, Kufri Jyoti, Cardinal and Jumli local at Jumla. In all the
locations, trials were laid out in randomized complete block design (RCBD) with
three replications. The plots were fertilized @100:100:60 kg N,P,0; KO together
with 20 tons of compost per hectare. All the fertilizers and farm yard manure was
applied at the time of planting as basal dose. Well-sprouted tubers ranging from 20
to 50 gm sizes were planted in a rod-row design with 60 x 25 em row to row and
plant to plant spacing. Following parameters were recorded in the trials:

Growth parameters

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

2. Plant height (average of 5 plants /clone in each replication)

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

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

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

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

Yield and Yield parameters

|. Number of plants harvested

2. Number and weight fraction of the tubers in three grades (small, medium and
large size categories)

3. Total number and weight of tubers/plot

4. Yield tons per hectare, and

5. Color, shape and eye depth of the tubers

In the initial evaluation trial of potato at Hattiban Research Farm, twenty-one potato
genotypes were evaluated along with Desiree and Kufri Jyoti (Table 1.1). The plant
emergence was ranged from 92 to 100% in the tested clones. The ground cover was
highest (95%) in CIP380606.6 and the lowest (37%) was in PRP266265.1. The
plant uniformity was highest (5) in PRP056267.6, CIP395195.7, and CIP380606.6
and the lowest (1) was in CIP397073.15 and PRP226267.3. The plant vigor was
highest (5) in CIP396311.1, CIP397077.16, CIP395192.1, PRP056262.1,
PRP056267.6, PRP056267.9, CIP399101.1, CIP390663.8, CIP395195.7,
CIP380606.6 and PRP226267.11 whereas the highest (6) number of main stems per
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plant was counted in CIP380606.6 followed by PRP056267.1 (5) and
PRP226267.11 (5). The highest (59.8 cm) plant height was measured in
CIP395192.1 followed by PRP226267.11 (59 cm) and the lowest (27.3 cm) was in
PRP15860.8.

Table 1,1:  Plant and yield characters of potato clones tested in TET at

Khumaltar, 2069/70
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The number and weight of under size tubers were produced the highest (149 and 1.5
kg, respectively) in CIP380606.6 whereas the highest number and weight of seed
sized tubers were obtained in CIP380606.6 and the values were 163 and 6.5 kg,
respectively. But the number of oversized tubers was maximum (22) in
PRP226267.11 and the highest (2.8 kg) weight was obtained in CIP390663.8. The
fotal number and weight of tuber per plot were highest (322 and 9.0 kg,
respectively) in CIP380606.6 but the lowest number (47) and weight (2.2 kg) were
in PRP25963.7 and PRP266265.1, respectively. The tuber yield was highly
significant (<0.001) among the tested clones. The highest (37.6 t/ha) tuber yield was
recorded in CIP380606.6 followed by CIP395192.1 (30.1 t/ha) and CIP395195.7
(29.4 t/ha) and the lowest (9.3 t/ha) was in PRP266265.1. Based on two years'
results, clones CIP396311.1, CIP397077.16, CIP395192.1, CIP384866.5,
PRP056267.6, PRP056267.9, CIP390663.8, CIP399101.1 and CIP395195.7 are
promoted to CVTs whereas CIP397073.15, PRP15860.8, PRP056267.1,
PRP266265.1, CIP391058.175, PRP85861.11 and PRP25963.7 are rejected from
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the varietal evaluation scheme and remaining clones are recommended to repeat for
nex! year's initial evaluation trial,

At ARS (Hort.) Malepatan, twenty potato genotypes were evaluated. The varieties
M842-3, Desiree, and K. Sindhuri were used as the check (Table 1.2). The highest
(96 %) tuber emergence was recorded in CIP393248.55 and the lowest (79%) in
PRP266265.15 and Desiree. The plant uniformity ranged from 3 to 5 (1-5 scale) in
all the tested clones, The ground cover was highest (93%) in PRP056267.6 and
FRFP146267.7 and the lowest (55%) in Desiree. The highest (43 cm) plant height

was measured in PRP286265.22 and the lowest (19 em) in CIP393248.55.

Table 1.2:  Plant and yield characters of potato clones tested in TET at
ARS, Malepatan, 2069/70
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The average number of main stems per plant was varied from 2 to 5 among tested
clones. Clones

PRP266265.15,

PRP266265.1,

PRP226267,11,

PRP266265.4,

PRP146267.7, CIP391058,175, CIP393016.7, CIP396286.6, CIP393248.55, and
PRP85861.6 found highly resistant late blight disease scoring 1 in 1 to 9 scale, wheneas
PRP056267.1, PRP25861.1, CIP392227.15 found susceptible.

The number and weight of under size tubers were obtained the highest (86 and 0.7
kg, respectively) in PRP056267.9 whereas the highest seed sized tubers number
(101) and weight (3.6 kg) from PRP056267.9. The number and weight of oversized
tubers were obtained the highest in PRP146267.7 (22) and PRP226267.11 (2.9 kg),
respectively. The total number and weight of tuber per plot were highest in Kufri
Sindhuri (179) and PRP226267.11 (7.3 kg), respectively. Clone PRP226267.11
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gave the highest yield (30.5 t/ha) followed by PRP266265.1 (29.7 t/ha) and the
lowest (9.5 t/ha) in Desiree. Based on two years’ results, clones CIP391058.175,
CIP393016.7, CIP396286.6, and CIP377957.5 are selected for CVT whereas
CIP392227.15. and CIP393248.55 are rejected and remaining clones are
recommended to re-test for ane year more.

At ARS (Hort.) Jumla, twenty potato genotypes were evaluated and compared with
Desiree, K. Jyoti, Cardinal and Jumli local (Table 1.3). The tuber emergence ranged
from 58 to 100% in tested potato clones, The ground cover was highest (95%) in
CIP397077.16, PRP056267.1, CIP395195.7, PRP056267.9 and Kufri Jyoti and the
lowest (23%) was in PRP15860.8. The average number of main stems per plant
was counted highest (4) in CIP388676.1 and PRP056267.9. Likewise, the tallest
plants were measured in PRP226267.11 (51 cm) and the shortest (15 cm) was in
PRP85861.11.

The number and weight of undersized tubers were obtained the highest in
PRP056267.1 (55) and Desiree (0.7 kg), respectively. The number of seed sized
tubers counted the highest (44) in PRP056267.1 whereas the highest weight (1.5 kg)
was in PRP056267.9. The number of oversized tuber counted the highest in K. Jyoti
(29) whereas the highest weight (1.7 kg) was in PRP056267.6, CIP395195.7, K.
Jyoti and Jumla Local. Likewise, the total tuber number per plot was counted
highest (101) in PRP056267.1 and weight was in PRP226267.11 (3.5 kg). The yield
obtained was significant (<0.05) among the tested clones. The clone PRP226267.11
gave the highest (14.7 t/ha) yield followed by CIP395195.7 (13.3 t/ha) and the
lowest (3.9 t/ha) yield was in PRP266265.1. Tuber color varied from red to white in
tested clones and tuber shape was observed as round, long shaped, and oblong
among the clones. Based on two year’s data, clones PRP225861.2, PRP15860.8,
and CIP396311.1 are rejected whereas CIP397077.16 is promoted for coordinated
varietal trial and remaining clones are recommended to re-test at the same research
station.
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Table 1.3:  Plant and yield characters of potato clones tested in TET at

Jumla, 2069/70
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3.1.1.2 Coordinated varietal trial (CVT)

CVT is the second step of multi-location on-station testing of varietal evaluation.
The clones selected from IETs are included in this step for further selection in
different research stations of the country. Under this trial, the selected clones from
IET are generally assessed for two years and only the most promising ones are
recommended to test in farmers' field trials (FFTs).

In 2013/14 100, CVTs were conducted at NPRP Khumaltar, ARS Pakhribas in the
hills and at RARS Nepalgunj and RARS Tarahara in terai. In all the research
stations, 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.

The data collected were:
Growth parameters

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

2. Plant height (average of five plants/clone in each replication)

3. Plant uniformity (after 6 weeks of planting at 1-5 scale)
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4. Plant vigor (after 6 weeks of planting at 1-5 scale)
5. Number of main stems per plant (average of 5 plants in each replications), and
6. Late blight rating (using 1-9 scale)

Yield and Yield parameters

|. 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, shape and eye depth of the tubers

At Hattiban Research Farm of Khumaltar, a CVT was conducted with five potato
varieties where Desiree and Kufri Jyoti were used as check varieties (Table 1.4).
The tuber emergence was observed highest (100%) in CIP392228.66, CIP377957.5,
Desiree and K. Jyoti and the lowest (85%) was in CIP392244.3. The ground cover
was measured highest (59%) in CIP392244.3 followed by K. Iyoti (55%) and the
lowest (35%) was in CIP394034.65. The plant uniformity ranged 3 to 4 (1-5 scale)
in all the tested clones. The highest (4) plant vigor was observed in CIP392244.3
followed by K. Jyoti. The average plant height was highest (33.0 cm) in Kufri Jyoti
and the lowest (19.1 em) was in CIP394034.65. The number of main stems per plant
was highest (5) in CIP388676.1 and the lowest (3) was in CIP394034.65.

The highest number and weight of under size tubers were recorded in CIP392244.3
(454 and 3.3 kg, respectively) but the highest (302) number of seed sized tubers
occurred in CIP3922444.3. The weight of seed sized tubers was highest (12.5 kg) in
K. Jyoti. Likewise, the number and weight of oversized tuber were highest (51 and
6.6 kg) in Kufri Jyoti. Total tuber number and weight per plot was produced the
highest by the clone CIP392244.3 (782) and K. Jyoti (20.9 kg), respectively. The
yield was highly significant (<0.001) among the potato genotypes. Kufri Jyoti gave
the highest yield (29.1 t/ha) followed by CIP392244.3 (28.9 t/ha) and the lowest
(12.3 t/ha) was in CIP394034.65. Erom this evaluation, CIP392228.66 is promoted
for coordinated farmer's field trial while CIP394034.65 is rejected from this
evaluation and remaining clones are recommended to repeat for one season more,
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Table 1.4:  Plant and yield characters of potato clones tested in

CVT at Khumaltar, 2069/70
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At ARS Pakhribas, seven potato genotypes were tested along with Desiree, K. Jyoti
and Local varieties (Table 1.5). The plant emergence was highest (98%) in
PRP55861.6 followed by CIP38B676.1 (96%) and the lowest (83%) in
CIP394034.65. The ground cover was highest (99%) in PRP55861.6 and the lowest
(36%) in CIP377957.5. The highest (5) number of main stems per plant was in
CIP377957.5. The tallest (50 cm) plants were measured in PRP55861.6 (50 cm)
and the shortest (20 cm) was in CIP377957.5 All the tested clones were found
susceptible to late blight disease in the trial.

With respect to tuber size distribution, the number undersized tuber was highest in
MS35.9 (328) and weight in CIP377957.5 (3.7 kg). But the number and weight of
seedsized tuber were produced the highest in Local (127) variety and K. Jyoti (6.1
kg). Likewise, the number and weight of oversized tuber was maximum in
PRP35861.18 (64 and 7.3, respectively). The total number and weight of tubers per
plot was harvested highest in MS35.9 (390) and PRP35861.18 (15.7 kg),
respectively. Yield variation among the clones was highly significant (<0.001). The
highest (21.8 t'ha) vield was recorded in PRP35861.18 and the lowest (6.3 t/ha) was
in CIP394034.65. PRP35861.18 and PRP55861.6 are selected for farmer’s field trial
whereas MS35.9, CIP392228.66, and CIP394034.65 are rejected from CVTs and

remaining clones are recommended to re-test for next year at the same research
station.
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Table 1.5:  Plant and yield characters of potato clones tested in CVT at

ARS Pakhribas, 2069/70
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Nine potato genotypes were compared with Desiree, K. Sindhuri, Lal Gulab and K.
Jyoti at Regional Agriculture Research Station, Nepalgunj (Table 1.6). The plant
emergence was highest (99%) in CIP396311.] and the lowest (85%) in
CIP397073.15. The plant uniformity varied from | to 2 in 1-5 scale in all the clones
tested. The ground foliage was highest (65%) in CIP395195.7 and the lowest (31%)
in Desiree. Likewise, the plant height was maximum (62 ¢m) in PRP35861.13 and
the minimum (28 cm) in CIP388676.1 and Desiree. The genotypes CIP388676.1
(3), CIP399101.1 (3), CIP397073.15 (3), CIP395195.7 (3), CIP396311.1 (3), Lal
Gulab (3) and Kufri Sindhuri (4) were tolerant to late blight disease while remaining
clones were found susceptible. CIP380606.6 produced the highest (4) number of
main stems per plant while in others, it ranged from 2 to 3.

Regarding tuber size distribution, the highest number (158) and weight (2.1 kg) of
undersized tubers were recorded in CIP380606.6. The maximum number (256) of
seed sized tuber was produced in CIP380606.6 but the maximum weight was in
CIP399101.1 (12,5 kg). The highest number and weight of oversized tuber
production were occurred in CIP396311.1 (81 and 13.8 kg, respectively) and the
lowest number (6) and weight (0.6 kg) were in PRP225861.2. CIP380606.6 gave the
maximum number (427) of tuber per plot but the maximum weight (23.4 kg) was in
CIP396311.1 followed by CIP395195.7 (23 kg). Yield obtained was highly
significant among the tested clones. CIP396311.1 gave the highest (29.2 t/ha) yield
followed by CIP395195.7 (32 tha) and the least (10.9 t/ha) by Desiree.
CIP188676.1 and CIP380606.6 are selected for coordinated farmer's field trial
whereas PRP225861.2 and PRP225861.5 were rejected from variety testing, and
remaining clones are recommended to evaluate one year more at the same research

station.
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Table 1.6: Plant and yield characters of potato clones tested in CVT at RARS

Nepalgunj, 2069/70
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At RARS Tarahara, nine potato genotypes were tested and compared with Desiree,
K. Sindhuri and Farmer’s Local as check varieties (Table 1.7). The highest (98%)
emergence was recorded in CIP388676.1 and the lowest (83%) was in K. Sindhuri
and Farmers Local. The plant uniformity was highest (5) in PRP225861.2 and the
lowest (2) was in Farmers' Local. The ground foliage produced the highest (100%)
in CIP388676.1 and CIP396311.1 and the lowest (73%) in CIP399101.1. The plant
height was highest (68.8 cm) in CIP380606.6 followed by Desiree (65.1 cm) and the
lowest (50.7 cm) in K. Sindhuri. Clone CIP397012.22 gave more number of main
stems per plant followed by PRP35861.13. The genotypes tolerant to late blight
disease in this year were Desiree (4), K. Sindhuri and Farmer’s local (4) but all the
tested clones were found resistant to late blight in eastern terai condition.

The number and weight of undersize tubers were recorded the highest in Farmers
local and values were 432 and 4.3 kg, respectively. But the number of seed sized
tuber and weight were the highest in CIP380606.6 (182) and PRP225861.5 (8.2 kg),
respectively. Similarly, the largest number (59) and weight (10.9 kg) of oversized
tubers were occurred in CIP395195.7. CIP380606.6 yielded the maximum (483)
number of tuber per plot whereas the maximum weight (22.0 kg) was yielded by
CIP395195.7. Variation on yield among the genotypes was significant (<0.05). The
clone CIP395195.7 produced the highest yield (30.7 t/ha) followed by CIP388676.1.
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The lowest (13.1 t’/ha) yield was in K. Sindhuri, one of the check varieties. Based on
two year's results, clones CIP388676.1, CIP380606.6, PRP225861.2, PRP35861.13
and PRP225861.5 are selected for farmer’s field trial and remaining clones will be

re-tested in next year at the same research station.

Table 1.7:  Plant and yield characters of potato clones in CVT at RARS

Tarahara, 2069/70
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3.1.1.3 Coordinated farmers field trials (CFFTs)

Clones selected from CVTs were tested as CFFTs in different outreach research
sites of the respective research station throughout the country. In addition, NPRP
also conducted some on-farm trials in its own initative. The 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. The highly preferred
clones in CFFTs are further verified under farmers' field conditions as farmer's
acceptance tests (FATSs) prior to release as the commercial varieties.

In all locations, plots consisted of four rows, each row 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 FYM per hector as basal dose in furrow. The seed tuber size was
ranged from 25 to 50 g in all the experiments. All other cultural practices were
followed as per NPRP recommendations.
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The data collected were;
Growth paramelers

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

2. Plant height (average of 5Splants/clone in each replication)

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

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

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

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

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. Farmers’ reaction

5. Color, shape and eye depth of the tubers

At one of the outreach research site of ARS Pakhribas, a coordinated farmers field
trial was conducted to evaluate seven varieties (Table 1.8). The plant emergence
was highest (100 %) in CIP393385.39 and the lowest (86%) in Local check.
Likewise, the ground cover was highest (92%) in CIP394050.110, and the lowest
(41%) was in Desiree. The plant height was the tallest (44 cm) in CIP394050.110
and Local variety and the lowest (22 ¢cm) in Desiree, The number of main stems per
plant was highest (4) in CIP394050.110 and CIP393385.39. CIP394050.110,
CIP389746.2, and CIP393385.39 were highly resistant (1 in 1 to 9 scale) to late
blight whereas others genotypes in the evaulation were found tolerant.

The highest number (308) and weight (4.1 kg) of undersized tuber were recorded in
CIP394050.110. But the number and weight of seed sized tubers were the highest
(164 and 6.5 kg, respectively) in CIP393385.39. Likewise, the highest number (23)
and weight (2.5 kg) of oversized tuber were recorded in CIP389746.2. The highest
number and weight of total tuber were produced in CIP394050.110 (437) and
CIP393385.39 (10.5 kg) and CIP385499.11 (10.5 kg), respectively but the lowest
number (110) and weight (2.3 kg) were produced in Desiree. Yield variation was
found highly significant (<0.001) among the clones. The greatest yield (14.6 t/ha)
was recorded in CIP39338539 and CIP385499.11 and the lowest (3.2 t/ha) in
Desirec. Based on two year’s data comparison, CIP393385.39 and CIP385499.11
and CIP389746.2 are selected for farmer's accpetance tests (FATs) whereas the
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remaining clones are recommended to re-test one year more at the same outreach
sites.

Table 1.8:  Plant and yield characters of potato clones tested at CFFT,

ARS Pakhribas, 2069/70
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At the outreach research sites of RARS Doti, four highly promising potato clones
were tested and compared with Desiree, Kufri Jyoti and Farmers® local (Table 1.9).
The highest (92%) ground cover was recorded in PRP85861.8 whereas the lowes

(48%) in Kufri Jyoti. Clone PRP85861.11 had the highest (86%) percentage of

ground cover and the lowest (59%) in K. Jyoti. CIP3 89746.2 had the tallest (48 cm)
plants whereas Farmers' local had the shortest (26 cm) plant. The average number
of main stems per plant varied from 3 to 4 in number among the tested clones.

The largest number (202) and weight (2.1 kg) of undersized tubers were recorded in
Farmer’s Local whereas the seedsized number and weight were highest (155 and 5.7
kg, respectively) in PRP85861.11. The highest number and weight of oversized
tubers per plot were 91 and 6.8 kg in CIP389746.2, respectively. CIP393206.35 had
the highest number of tubers per plot whereas the highest weight per plot was in
PRP85861.11 (13.3 k). The average tuber yield per hectare was highest (18.4 t'ha)
in PRPBS8G1.11 followed by CIP389746.2 (16.5 t/ha), CIP393206.35 (16.1 t/ha)
and PRP85861.8 (15.0 v'ha), respectively. Farmer's local varcty yielded the lowest
vield (10.6 t/ha) followed by Kufri Jyoti (10.9 t/ha). Clones PRP85861.11,
CIP389746.2 and PRP85861.8 are promoted for farmer’s acceptance tests (FATS)
wlhereas the remaining clones are recommended to place the farmer’s field trial one
year more to verily the result.
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Table 1.9: Plant and yield characters of potato clones tested in CFFT
at ARS Dotl, 2069/70
Emg OOwd Plaot  Swm/ _ Tober size disnbusion (oo and v, ki) Tomml  Toml  Toml
Genatypes %) over ht. Flant Us 55 Q5 uber'plol  wilplot  yield
() fem) (mo) HWoe Wi Na W ¥o WL (0. ) (kg) (thal
PRPESE6T 1] BS B4 i 4 s 14 155 37 85 &0 349 133 184
CIP3897462 0 0 ] 4 1R 14 85 313 91 &% M e 165
PRPESES] ¥ 52 7 4 4 109 13 138 54 59 39 306 108 150
CIP3S3385.39 a2 64 41 4 43 L7 L) 33 61 a7 53 87 133
CIP392206,35 5l ki | as 3 171 20 140 52 7] a2 Lrr) 118 16.1
Detiree 8 0 34 3 12 10 g2 ER ] 1] 5l 243 L2 137
K. Jyon 4 59 £ 3 8 07 9% 32 % 311 2M 79 109
F.Locsl 50 0 2 3 2 21 101 39 11 06 34 76 106
Mean 143
F Text un
LSD (0.05) s

At Nayagaon, Surkhet, four advanced potato clones were evaluated along with
Janak Dev (Table 1.10). The distribution of tuber among the tested clones varied
considerably. The clone PRP25861.11 yielded more (101) number of undersized
tubers whereas the highest (1.4 kg) weight was recorded in PRP276264.1.

Table 1.10: Plant and yield characters of potato clones tested in CFFT

at Naya Gaon, Surkhet, 2069/70
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PRP225851.2 BO 1.1 81 21 il 13 202 73 204
PRP276264.1 99 1.4 100 i3 42 in 241 91 157
PRP166264.15 BB 1.0 93 12 45 i3 226 7.1 19.7
PRP25861.11 101 1.2 120 15 50 15 Pl 6.2 172
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The highest number and weight of seed sized tubers were produced in PRP25861.11
(120) and PRP276264.1 (3.3 kg), respectively. But the highest number and weight
of oversized tuber were produced in PRP25861.11 (50) and PRP266264.15 (3.3 kg),
respectively. Total number and weight of tuber per plot were produced the highest
in PRP25861.11 (271) and PRP276264.1 (9.2 kg), respectively. PRP276264.15

gave the highest (25.7 t/ha) tuber yield and the lowest (17.2 tha) was in
PRP25861.11.

In the command areas of RARS Nepalgunj Banke, four different promising potato
clones were tested and compared with Desiree, Kufri Sindhuri, Kufri Jyoti and
farmers’ local (Table 1.11). The plant emergence in the trial ranged from 89% in
MS35.9 to 99% in Desiree and Farmer’s Local. The plant uniformity remained poor
ranging from 1 to 2 in | to 5 scales. Percentage ground cover was recorded the
highest (64) in farmers’ local and the lowest (49) was L2354, Plants of MS 359
were the tallest (48 cm) and the shortest (36 cm) was in Kufri Jyoti. Farmers® local
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had the highest number (4) of main stems per plant. Late blight severity was the
highest (6) in 1 to 9 scales in CIP 393077.15 whereas the lowest (2) was in L235-4
and CIP384321.15.

Table 1.11: Plant and yield characters of potato clones in CFFT at

RARS Nepalgunj, 2069/70
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The number and weight of undersized tuber produced the maximum in Kufri
Sindhuri (177) and CIP384321.15 (2.0 kg), respectively. But the largest number
(283) and weight (15.5 kg) of seedsized tubers were produced in L235-4. Clone
CIP393077.159 gave the highest (48) number and weight (8.4 kg) of oversized
tubers. Total number of tubers and weight per plot were counted the highest (450) in
L235-4 followed by CIP384321.15 (410 and 19.9 kg, respectively). The tuber yield
was obtained the highest (27.9 t/ha) from L2354 followed by CIP 384321.15 (26.7
t/ha), Based on this evaluation, all the tested clones will be repeated at the same
research sites of RARS Nepalgunj onc year more.

Clones CIP392206.35, PRP85861.11, PRP85861.12 and L2354 were tested and
compared with varicties Desirce, Kufri Jyoti and Farmers® local in the command
areas of RARS Tarahara, Sunsari (Table 1.12). Highest (100%) plant emergence
was recorded in PRP85861.11 and L235-4. The plant uniformity was very high (5)
in Kufri Jyoti whereas it was low (3) in farmers’ local and Desiree. 1L.235-4 had the
highest (98%) percent ground cover among the tested clones. The plants of Kufri
Jyoti were tallest (57 cm) and then in CIP 392206.35 (54 cm) and PRP85861.11 (50
em). Average number of main stems remained 3 to 4. PRP85861.12 was observed
highly resistant to late blight but genotypes susceptible to late blight were farmers’
local (6) and Desiree (5). The maximum (334) number and weight (5.5 kg) of
undersized tuber were produced in Kufri Jyoti and L235-4, respectively. Similarly,
the greatest number and weight of seedsized tuber were produced in PRP85861.12
(324) and L235-4 (10.0 kg), respectively. The greatest number (60) and weight (7.0
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kg) of oversized tuber were produced in PRP85861.11 and L235-4, respectively.
Clone L235-4 was the most superior genotype on producing highest number of the
tubers (526) and total weight (22.5 kg) per plot. Yield was significantly (<0.05)
different among the clones. L235-4 gave more yield (31.2 t/ha) as compared to
check varieties, Kufri Jyoti yielded better (21.1 t/ha) than farmers® local (20.1 t/ha)
and the lowest (15.1 t/ha) was recorded in CIP392206.35. From this varietal
evaluation, CIP392206.35 is discarded and the remaining clones will be re-tested at
the same research command sites of RARS, Tarahara.

Table 1.12: Plant and yield characters of potato clones in CFFT at

RARS Tarahara, 2069/70
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At Nigaley, Sindhupalchowk, one of the research sites of NPRP, five potato
genotypes were evaluated along with the check varieties; K. Jyoti, Janak Dev, and
Rosita for their plant and yield characters (Table 1.13). The plant emergence was
observed the highest (95%) in MS35.9 and K. Jyoti followed by PRP35861.18
(94%) and Janak Dev (94%). The ground cover was highest (96%) in PRP25861.1
followed by Rosita (95%). The plant uniformity was highest (5) in PRP25861.1 and
Rosita. PRP25861.1 had the highest (53 cm) plant height and the lowest (22 cm)

was in CIP389746.2. The average number of main stems per plant varied from 2 to
4 in the tested clones.

With regard to tuber size distribution, the number and weight of undersized tuber
were occurred the highest in MS35.9 (61) and PRP25861.1 (0.8 kg), respectively. In
contrast, the highest number (177) and weight (9.7 kg) of seed sized tuber was
produced in K. Jyoti. However, PRP25861.1 yielded the maximum (46) number and
weight (7.2 kg) of oversized tubers. Total number and weight of total tubers per plot
were the highest in Kufyi Jyoti (237) and PRP25861.1 (17.9 kg), respectively. Yicld
differed significantly (<0.05) among the tested clones in the trial, The highest yield
(24.9 t/ha) was recorded in PRP25861.1 followed by K. Jyoti (20,4 t/ha), a check
variety and the lowest (7.9 t/ha) yield was in MS35.9. Based on the results of two
year's, PRP25861.1 is selected for famer’s acceptance tests (FATs)., Clone
CIP394050.110 is discarded from the trial while the remaining clones are
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recommended to repeat at the same outreach sites of NPRP. Khumaltar for one year
more.

Table 1.13:  Plant and yield characters of potato clones tested at CFFT
Nigaley, 2069/70
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3.1.2 True Potato Seed (TPS) Research
3.1.2.1 Evaluation of TPS F;C; tuberlets production in the farmers’ fields
Introduction

The major objectives were to identify the suitable TPS F,C; progenies with good
uniformity, shape and resistant to pest and diseases and high productivity; to
evaluate the parental lines and recommend TPS families for central mid hill and
Terai.

Materials and Methods

F,C, tuberlets produced from previous vears were planted in the farmers® fields in
Sharadhanagar VDC-3 of Chitwan and Kusadevi VDC-7 of Kavrepalanchok
districts. Three farmers namely Mr. Chet Prasad Humagain, Mrs. Januka Sapkota .
and Mr, Badri Acharva in Kusadevi and Mr.Chandra Nath Ghimire, Mrs. Sitadevi
Ghimire and Mr, Babu Ram Regmi in Sharadhanagar were selected for experiment.
Cight hybrid TPS F,C; families were planted where Janakdev was used as the check
variely. Based on the on -station performance, selected genotypes tested in farmer’s
tield condition, Plot size was 2.4 m x 3 m. TPS families were sown in RCBD with
three replications: a farmer is treated as a replication. Potato tuberlets were planted
by maintaining row- to- row 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/Ma. No fungicide and
insceticide sprayved and other management practices were followed as per NPRP
recommendation. Growth parameters and total tuber yield and yield attributing
characteristics were recorded during study.

Results and Discussion
Chitwan

The plant emergence was recorded from lowest (41.67) to highest (48) in tested
genotypes. The ground coverage was highest (80%) and good plant uniformity (5)
in LT 8xTPS-67. The maximum number of stems per plant (4.6) was recorded in
the family MF II x TPS -67 followed by LT 8 x TPS-67 (4.5) (Table 2.1). The
maximum plant height (74.7 cm) was observed in the family HPS I1/67 where as the
minimum (532 cm) in the family HPS 7/67. TPS family HPS7/67 produced the
maximum numbers of tubers (429) per plot and LT 8xTPS-67 produced highest
tuber yield (15.37 kg/plot). The minimum numbers (242) and tuber vield (9.77 kg)
per plot was recorded in Janak Dev treated as a check variety. The tuber numbers
per plot among the genotypes were statistically significant whereas yield was not
significant.
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Table 2.1: Evaluation of TPS FIC2 (uberlets production at
Sharadhanagar VDC-3, Chitwan, 2069/70

g GCov Usifer Siem  Plant LB Tuber yicld / plot
Treatmenits Emerg

Ca B O
HES /a7 4767 6T 46 11 74.7 3 3623 1527
HPS 7/87 4767 783 4.6 43 53.2 3 4290 14.47
CORH-13 29~TPS-13 667 783 43 16 646 4 2957 1463
CO6H-02 4+CORHT-64 8 467 700 30 24 674 2 2703 148
CORH-02 4xCIIHT-2-32.17 433 N7 36 40 567 3 127 1497
LT B=TPS-13 4767 76.7 46 42 57.5 4 3533 14.90
LT 8*TPS-67 48.00 B0.0 5.0 45 0.2 4 977 1537
MF lI=TPS-67 47.00 733 43 4.6 55.5 4 g3 13.47
Janakdev H“67 750 40 33 816 1 2420 977
F-value 0,006 0.213
LST{0.05) B6 43 4.132
CV% 147 16.9
Kavrepalanchok

The plant emergence was recorded from 45.33 to 48 in evaluated genotypes. The
ground cover was highest (90%) in LT 8xTPS-13 and lowest (70%) in C96H-
02.4%xC99HT-2-32.17 was recorded. The plant uniformity remained in between 4 to
4.5 out of 1-5 scales in most of the genotypes. Maximum(9.2) number of stems per
plant was found in HPS 7/67. The highest (65.7 cm) plant height was measured in
LT 8xTPS-13 and the lowest (444 cm) in C98HT-200.14xC99HT-2-58.1. All
genotypes were found resistance to late blight disease to this season in evaluated
domain. The maximum (822) number of tubers per plot was counted in HPS 7/67
followed by C96H-13,29xTPS-13 (768). But the highest (22.67kg) tuber weight per
plot was obtained in LT 8xTPS-13 followed by LT 8xTPS-67 (22.10kg). The tuber
number per plot varied significantly among the evaluated genotypes but weight was
statistically not significant (Table 2.2).
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Table 2.2: Evaluation of TPS F1C2 tuberlets production at Kusadevi
VDC-7, Kavrepalanchok, 2069/70

Emeg GCOov  Uifr  Sem  Phm L Ty ot

Trestments %) crage mity {plunt ht hlight Yicld
(%) (1-5) [no ) {em} HE] HNo (k)

CoaH-02. T=TPS-13 47.00 7R3 43 i3 64.6 1 552 19.97
CORHT-200.14=Co9HT-2-58.1 47.00 75.0 i3 5.8 44 4 1 5§49 18.53
LT 8=xTPS-67 47.00 B5.0 43 6.4 54.] [ T62 22.10
C96H-13.29=TPS-13 46,33 867 4.6 57 560 1 TR 2143
MF [I=TPS-47 46.00 783 4.0 1.2 51.7 | 645 19.23
LT B=TPS-13 48,00 90.0 43 5.8 65.7 1 545 2147
HPS T/67 48.00 B1.7 43 9.2 49.5 1 812 19.67
CO6aH-02 4=COOHT-2-32.17 45.67 70.0 i3 54 46.6 I 464 13.57
Junakdev 4531 BOD 40 53 SE3 1 402 19.80
F-valuoe 0.003 0,232
LSDH0.05) 193.5 6519
oV 182 192

3.1,2.2 Evaluation of FC,; tuberlets of TPS for potato production
Introduction

This experiment was conducted at NPRP, Khumaltar; RARS, Nepalganj, and ARS
(Hort.) Rajikot, Jumla. The major objectives were to identify the suitable TPS
progenies with good uniformity, 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.
Twelve TPS families were planted, where Kufri Jyoti, Janak Dev, Kufti Sindhuri,
Pericolli and Jumla local were used as check varieties. Size of each plot was 3 m x
2.4 m (7.2 m®). Seed tubers were planted on ridges by maintaining row to row 60
em and plant to plant 25 ¢m 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 was applied and other management practices were followed as
per NPRP recommendation.
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Results and Discussion
Khumaltar

Planting at Khumaltar was done in 3™ Feb, 2013 and harvesting was done in g
June, 2013. The plant emergence was highest in TPS 7=TPS-67 and MFII*TPS-67
among TPS tuberlets. Percent of ground coverage was the highest (86.67) on check
variety Kufri Jyoti followed by TPS family LT8xTPS-67(85), but the lowest (71.67)
was recorded in the TPS family C98HT-200.14xC99HT-2-58.1. The plant
uniformity remained 3 to 4 (1-5 score) in most of the tested genotypes (Table 2.3).
All the tested genotypes tested were found resistant to late blight disease in this
testing site.

Table 2.3:  Yield and yield attributing parameters in TPS F,C, generation of
potato at Khumaltar, 2069/70

Emer-  Ground  Umifor  Stem/  Plant  Tuber  Tuher
gence  covera mily plant  height /plav  yld/plot

TvcAimens m  ge®) (-5 (o) (em) (o) (ke)
HPS 1167 1733 7500 30 19 5227 3663 1180
CO6H-02.4~ CO9HT-2-32.17 $000 500 3a 29 GeNr R 1037
HPS 7/67 4767 7500 33 37 4540 4760 1357
C96H-02.7x TPS-13 4631 7833 33 29 Tas3 397 IL7
COBHT-200.14= COOHT-2-581 4700 7167 33 36 5753 373 1030
LT 8+TPS-67 4700 8500 40 45 5667 5810 1957
C96H-02 4+ CI9HT-2-58.1 4661 T 33 312 6487 3M7T 1187
C98H-02 4<CORHT-64 8 4667 8000 36 33 71T 4647 1687
LT 8~TPS-13 4567 7833 240 18 6073 4007 1560
C96H-13.29+TPS-13 4700 8000 40 1l 6340 4247 1843
TPS 75TPS-67 00 8167 36 46 S000 S300 1537
MF 1= TPS-67 4800 7833 33 48 5720 MI3 1640
Kufri Jyoli 4731 B6ET SO0 49 4213 4800 1243
Janakdev P D U R v
Fovalue <001 <001
LSD(0.05) 1009 4013
CV % 148 159

Maximum plant height (73.53 cm) was recorded in C96H-02,7=TPS-13 followed by
C96H-02.4xC98HT-64.8 (71.73 cm) and the lowest (42.13 cm) in check variety
Kufri Jyoti. Maximum tuber per plot (581.0) was recorded in genotype LT 8xTPS-
67 followed by TPS 7 x TPS-67 (530.0). In contrast, the total weight per plot was
highest (22.43 kg) in check variety Kufri jyoti followed by LT 8 x TPS-67 (19.57
kg). But, family C96H-024 x C99HT-2-32,17 produced the minimum tubers
(238.7). Both number of tubers and yield per plot were highly significant among the

genotypes,

42



NPRP Annual Report 2069/70 (2012/13)

Nepalgun]

At RARS Nepalgunj, most of the genotypes showed plant emergence count below
40% at 30 days after planting (Table 2.4). The ground coverage (60%) was highest
on C96H-02.4 x C99HT-2-32.17 followed by HPS 7/67 (58.3%).

Table 2.4: Yield and yield attributing parameters in TPS F,C,
generation of potato at Nepalgunj (2069/70)

Em Groond  Unifor  Stema Planz LBscore  Tubers Tuber
[

Tresiments s cover iy phasi height (- ! plu yield'plot
J (*) (1-5) (ma) (&m) (na.) (kg
HFS ILU6T 377 dlE 13 20 132 13 2643 1243
LT i=TPS-13 300 383 2.0 13 a3 ig 187.0 11.50
TPS T=TPSET 470 450 20 23 .7 16 I3 14.57
CO98HT-200.14= C39 HT-2-58.1 293 LTS 13 2.1 404 0 198.0 1LI7
MFII=TPS-57 347 418 20 22 33 16 266.0 1137
CO6H-02.7= TPS-13 193 450 16 22 s0.4 40 2597 16.03
C96H02 4<CO9HT-2-58 | 310 LI 20 20 453 EX] 10 13.57
COREH-02 4~ CORHT-64 & i3 ana 10 21 9.1 16 199 3 1213
COEH-02 4= COHT-2-32.17 363 60,0 1.0 23 50.1 33 27187 16.77
HPS 7/67 183 583 1o 24 382 16 354.7 17.13
LT B=TPS-47 50 450 10 15 s 16 2643 13.43
C96H-13 292 TP5-13 350 66 20 21 347 0 2077 1277
Kufr Swndhun 487 483 16 54 384 13 4760 1BA0
Pericolli 460 400 £ 54 4.5 6.0 k] 20,00
Favalue < [ 0.003
LSD{0.05) 74,18 AT
V% 159 18.0

Plant uniformity (1-5 score) was remained 2 in most of the families, Maximum
stems per plant (5.4) were in both check variety Kufri Sindhuri and Pericolli. Plants
of C96H-02.7%xTPS-13 were tallest (50.4 cm) followed by C96H-02.4 x C99HT-2-
32.17 (50.1 em). The shortest (30.7 cm) was on TPS 7xTPS-67. The check variety
pericolli was found susceptible (6) to late blight disease in field condition.
Maximum tubers (476.0) and yield (20.0 kg /plot) was recorded in Kufri Sindhuri
and Pericholi respectively, but family LT 8xTPS-13 produced minimum tubers
(187.0).The tuber number and yield per plot were found statistically significant.
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3.1.3 Innovative Community-based Agricultural Development Initiatives
for Increased Climate Resilience of People

Introduction

As one of the research collaborators of Agriculture Environment Research Division
Khumaltar, NPRP participated in the studies on the innovative community-based
agricultural development initiatives for increased climate resilience of the people
project in Nepal.

3.1.3.1: Collection, maintenance and multiplication of pipeline clones and local
cultivars of potato

Materials and Methods

It was undertaken at Hattiban Research Farm Khumaltar located in Lalitpur (1340
masl) and at Agriculture Research Station (Hort.) Malepatan, Pokhara (848 masl).

Results and Discussion

In the first year of the project, the highly popular local cultivars were collected from
different parts of the country and stored at Khumaltar. This year all the tubers were
multiplied at Hattiban Research Farm of NPRP Khumaltar and ARS (Hort.)
Pokhara. Total of 658 kg from the harvest of pipeline improved potato varieties
(Table 3.1) and 15 to 40 tubers each of following local cultivars (Table 3.2) was
selected and was stored in Balaju cold store to use as the seed materials for next

season trials.

Table 3.1: Improved pipeline and other clones multiplied at NPRP,

2069/70

1. CIP389746.2 T. Kufri Sindhuri 13.  CIP384321.15
2.  PRP85B6I.11 g Kufri Jyoti 4. MS359

3. PRP8S861.8 9. CIP392271.58 15s.  CIP393077.159
4. CIP393385.39 10. PRP25861.10 16. L2354

5. CIP392206.35 11 PRP85861.12

6.  Desiree 12, PRP35861.18
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Table 3.2: Seed tuber stock of local cultivars stored in Balaju cold store
Kathmandu, 2069/70
S.N. Cultivars SN. Cultvars SN, Cultivars SN. Cultivars
' Lanthe 22, Kaleje Alu, 43,  Gharaiva 64. Kagbeni
Panchthar
2 Saithy Sirha 23. Localred 44, Lal gulab 65. Lalgulab
Dhanusha Jhapa
3. Jumli lacal 24,  Kagbenired 45,  Rato ankhe 66.  Thakali red
4. Nigaley red 25. Hollen Alu 46.  MS Panchthar 67.  Thoti kaili
round Dhankuta
5. Halle red 26, Namche Red 47. Totange red 68.  Local white
Jumla
6.  Panautired dallo 27. Farsered 48.  White long 69. Langthe
Dhankute
7. Dhankute red 28.  Setoalu 49.  Sisne long 70.  Biju local
Morang
B. Local red 23, Sctoalu 50.  Sinhali local 71. Gajale -
Morang
9. Bengal Jyoti 30. Local white 51. Dandapakhar 72,  Kharidhunge
Saptari Jumla local
10. Solualu 31. Local red 52,  Kachchu dallo 73. Langthe
Jumla
11, Local red 32, Jumli local, 53.  Apgars, Siraha 74.  Sailunge
Jubitha, Kalikot Jumla local
12.  Koshi pari 33.  Champi red 54. Tharu local 75.  Sailunge
Siraha white
13,  Suryamukhi 34.  Gajale 55. Kalo ankhe 76. Nigale seto
14, Hellan Saptari 35. Kagbeni 56.  Pakhribase 77.  Sailung blue
15.  Local white 36. Rosita 57. Red potato 78. Kinered
Kalikote Morang
16. Bhutange Alu 37.  Chisapani | 58. Red alu, 79.  Tune local
Jhapa Kheruwa
17. Local Red 38. Halle 59. Kaalankhealu, B0. Chisapani
Bharta Kalikot Morang chakre
18.  White alu 39. Localwhite  60. Local white Bl.  Laprang scto
oblong type Kalikote Kalikote
Pachthar
19.  British alu 40,  Jhyale, 61. Red oblong B2.  Jiri local
Panchthar Dhankuta Panchthar
20, Beutex 41, NPIT/0012 62. Locai ciraito B3. Danda
pakhar seto
21.  Jumli Local 42, Namche red 63. Bikashe rato B4, Lapchin red
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3.1.3.2 Participatory varietal evaluation (PVE) on potato
Materials and Methods

It was undertaken in different farmers’ fields at out-reach research sites from terai
and mid-hills during the fiscal year 2012/013.

Several sets of PVEs as field experiments were studied in farmers' fields at various
outreach research sites of NARC research stations during the year 2012/13. Variety
Kufri Jyoti, one of the major hill varieties from Nepal was kept as an improved
check along with the farmers’ local in terai. All other lested clones were selected
from pipe line stocks of NPRP.

Experimental sites were the command areas of ARS Belachapi, Dhanusa, RARS
Parwanipur, Bara, RARS Nepalgunj Banke, RARS Tarahara, Sunshari, RARS
Bhairahawa, Rupendehi, RARS Doti and RARS Lumle, Kashki. Tubers were
planted in the furrow at the distance of 60 cm row to row and 25 cm plant to plant
spacing. Recommended dose of fertilizers 100:100:60 kg NP20sK,0 was applied in
furrows, then FYM @ 20 vha. Nitrogen was applied through urea and diamonium
phosphate, phosphorus through diamonium phosphate and potash through muriate
of potash, Uncut potato tubers were planted in the furrows above FYM and prepared
ridges. All other intercultural operations were carried out as per the NPRP
recommendation. The crop was harvested at its full maturity. Seed tubers were
selected from each germplasm was stored in the store.

All the intercultural operations were followed as per the NPRP recommendations. In
PVE, the data gathered were plant emergence, percent ground cover, plant height,
plant vigour, late blight disease severity, number of main stems per plant, total
number and weight of the tubers per plot and tuber yield tons per hectare and
farmers’ impression as well. In the trials, the variety recommended for long day
conditions was added as the check to assess their vegetative and yield performance
in adverse climatic conditions.

The results obtained were statistically analyzed using Genstat software package and
seed tubers selected from both of the locations were stored in Balaju Cold store

Kathmandu to use as the seed for next season/year in the trials.

Results and Discussion

At ARS Belachapi, Dhanusha total of 6 pipeline clones were tested and compared
against variety Kufri Jyoti, a highly poular variety in the hills of Nepal and farmers’
local (Table 3.3). In the trial, the emergence rate differed significantly among the
tested clones was non-significant, whereas the plant vigour ranged 3 to 4 in 1 fo 5
scales. The clone PRP 85861.8 was found highly resistant (18%) and clone CIP
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392271.58 was found highly susceptible (91%) to late blight disease. Variety Kufri
Iyoti once known as late blight disease resistant one in the high hills and mid hills
has broken its resistance, Plants of clone PRP 85861.12 were measured tallest (45
em) followed by PRP 85861.8 (40 cm). Plants of Kufri Jyoti variety were medium
tall (39 cm). There was not much differences observed in average number of main
stems per plant, however, majority of the tested clones had slightly higher number
of stems than in check variety.

Table 3.3: Plant characteristics and yield of potato genotypes tested at
ARS Belachhapl, 2069/70

Plant LB Plant Sicm/ Tuber Total Total

Genotypes E“‘?&E‘}“‘“‘ vig. disease ht.  Planr  /plot wt/plot yield
(1-5) (%) (em) (no.) (no.) (ke) (Uha)
PRP85861.8 90 4 I8 40 2 422 121 168
PRP83861.12 95 4 32 45 2 583 113 157
CIP392206.35 93 3 75 36 3 508 13.0 18
CIP392271.58 90 3 91 36 3 589 6.9 9.6
PRP25861.10 84 3 37 23 2 480 108 150
12354 04 4 27 30 3 718 145 201
K Jyoti (hill check) 99 4 89 35 3 282 8.6 12.0
Farmers' Local
(terai check) 50 3 27 35 2 437 9.] 12.7
Mean 92 35 44 349 215 s 108 150
F-Test NS *e “e . NS NS NS NS
LSD (0.05) 11.8 05 269 106 10 4981 65 9.0

NS = not significant at P<0).05, * = Significant at P<0.05, ** = Significant at P<0.01,

Despite of statistically non-significant results, the highest number of tubers (718)
and weight (14.5 kg) per plot were obtained in the clone L 235-4. Hill variety Kufri
Jyoti produced lowest tuber number per plot, whereas clone CIP 392271.58
produced lowest yield (6.9 kg) per plot. The tuber yield was also obtained highest
(20.1 tha) from the clone L 2354 followed by CIP 392206.35 (18.1 t/ha). Though
the results was statistically non-significant, hill variety Kufri Jyoti gave slightly
lower yield compared to the farmers’ local check from terai.

Another set of the trial was planted in the command area of RARS Parawanipur,
Bara. Four different highly promising clones in terai were tested and compared with
the variety Kufri Jyoti, Desiree, Kufri Sindhuri and Farmers® local (Table 3.4). The
emergence of the farmers® local was poorer compared to other clones planted. Plant
uniformity ranged 3 to 5 in | to 5 scale. The percent ground cover recorded highest
(73%) in variety Kufri Sindhuri slightly above to the local check (72%). In other
clones it remained 45 to 68%. The plants of clone MS 35-0 were measured tallest
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(73 cm) among the clones tested followed by Desiree (72%). All other clones were
medium type. Average number of main stems per plant was counted highest in the
clones L 235-4, Kufri Jyoti and Desiree (5) and lowest (3) in CIP 384324.15 and
MS 35.9.

Table 3.4: Plant characteristics and yield of potato genotypes tested at

Parwanipur, Bara, 2069/70
Emg. Plant  Ground Plant Stem/ Total Towml  Total
(Fenotypes (%) unif. cover ht.  plant tuber/plot wt/plot  yield
(1-5) (%) (em) (no)  (no) (kg)  (Uha)
PRP33861.18 08 3 45 56 4 59 15.1 209
CIP384324.15 100 4 50 57 3 56 9.6 134
MS35.9 100 5 ] 73 3 68 11.2 15.6
L235-4 100 5 65 54 5 717 10.3 14.4
K. Jvoti {ch) 98 5 65 56 5 56 84 11.7
Desires (ch) ] 4 55 2 4 52 9.9 13.8
K. Sindhuri (ch) 98 5 73 51 5 65 1.3 15.6
Farmers' Local (ch) 90 4 T2 53 4 91 122 16.9
Mean 9a.1 4.2 614 59 4.0 655 1.0 15.3
F-tesi NS NS o NS NS NS NS NS
LSD (0.05) 54 1.5 17.8 199 22 376 6.1 8.5

NS = not significant at P<0.05, * = Significant al P<0.05. ** = Significani al P<0.01.

Farmers® local had the highest and Desiree had the lowest (52) number of tubers per
plot (91), whereas in Desiree the lowest (52). The clone PRP 35861.18 produced
highest tuber weight (15.1 kg) per plot and Kufri Jyoti had the lowest (8.4 kg).
Farmers’ local had second highest tuber weight (12.2 kg) per plot. The highest tuber
yield was obtained from the clone PRP 35861.18 (20.9 t/ha) followed by farmer’s
local (16.9 t/ha) respectively. The yield difference was statistically non-significant.

Another set of the experiment was conducted in the command areas of RARS
Bhairahawa (Table 3.5). Except in variety Desiree (5), all other clones had plant
uniformity of 4 in 1 to 5 scales. Ground cover of the variety Kufri Jyoti and
farmers® local had the highest (80) and other clones it remained in between of 71 to
78. Plants of the clone L 235-4 were tallest (45 cm) and Desiree and PRP 85861.11
the shortest (33 cm). Average number of main stems per plant was counted 3 to 4 in
all the clones tested in the field. The plants of farmers’ local were highly susceptible
scoring 6 and CIP 392271.58 resistant (2) in 1 to 9 scales.

Total number of tubers were counted the highest (418) in the clone L 235-4 and the

lowest (149) in Desiree. The clone PRP 85861.11 produced highest tuber weight

(12.7 kg) per plot and lowest (4.1 kg) in Desiree. The highest yield was also

obtained from the clone PRP 85861.11 (17.7 t/ha) followed by CIP 392271.58 (13.9
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t’ha) and L 235-4 (13.2 t/ha), respectively. The results were highly significant in the
parameters like tuber number and weight per plot and tuber yield tons per hectare.

Table 3.5: Plant characteristics and yield of potato genotypes tested at

Bhalrahawa, 2069/70

Plant  Ground Plant Stem/ LB Total Total  Total
Genolypes uniformity  cover  height plant (19 tber/plot wifplot yield

(1-5) (%) (em) (no) scale) (n0.) (kg)  (tha)
PRP85861.11 4 76 1 4 3 407 T 1%
CIP392271.58 4 8 45 4 2 280 100 139
L235-4 4 % 48 4 4 418 95 132
K. Sindhuri (ch) 4 74 42 3 4 246 5.2 7.2
K. Jyati (ch) 4 80 37 4 3 02 74 103
Desiree (ch) 5 7 33 4 4 149 4.1 5.7
Farmers Local (ch) 4 80 40 3 5 185 4.5 6.2
Mean 4 764 395 35 34 284 76 108
F-test NS NS NS NS NS + . .
LSD (0.05) 1.0 "He T - 18 5d 131.7 3.1 4.4

NS = not significant at P<0.05, ** = Significant at P<0.01.

Anather set of the participatory varietal evaluation trial was conducted in the Out-
reach research sites of RARS Lumle (Table 3.6). Plant uniformity in the tested
clones ranged from 2 to 4 in 1 to 5 scales. Local check was better in plant
uniformity in some of the tested clones. The percent ground cover was better in
Kufri Sindhuri (66%) and in the clone CIP 392617.54. Tallest plants were measured
in Janak dev one of the improved check varieties (41 cm) and shortest (12.2 ¢m) in
CIP 388676.1. Second tallest plants were measured in variety Kufri Sindhuri (35.2
cm). Average number of main stems per plant ranged from 2 to 3 only.
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Table 3.6: Plant characters and yield of potato genotypes tested at RARS

Lumle, 2069/70
Uniformity Ground Plant  Stem/ Tuber Total Yield
Genolypes (1-5) cover ht. plant /plot wt/plot .
%) m (w) (o) (e O™
CIP 3BR676.1 2 i3 122 3 142 6.6 184
PRP 225861.2 3 54 334 2 186 7.6 212
CIP330606.6 4 58 27.3 3 230 10.5 293
PRP 225861.5 4 63 30.1 3 289 11.2 31.2
CIP 3835564 4 (T3] g 2 198 8.1 226
CIP 392617.54 3 43 31.1 3 140 8.0 223
CIP 3992443 2 49 194 2 176 6.3 17.6
Desiree (ch) 2 33 142 2 127 6.3 17.8
K. Sindhuri (ch) 4 66 152 2 299 100 279
Janakdev (ch) 4 6l 419 3 184 8.9 24.8
Mean 2.9 52.5 279 24 197.4 84 234
F-Test s " e NS " NS e
L.SD (0.05) 1.6 253 15.1 1.1 109.0 3.8 10.6

NS = not significant at P<0,05, * = Significant at P<0.05. ** = Significant at P<0.01.

Total number of tubers was counted highest (418) in the clone L 235-4 and lowest
(149) in Desiree. The clone PRP 85861.11 produced highest tuber weight (12.7 kg)
per plot and lowest (4.1 kg) by Desiree. The highest yield was obtained from the
clone PRP 85861.11 (17.7 t/ha) followed by CIP 392271.58 (13.9 t/ha) and L 235-4
(13.2 t/ha), respectively. The results were highly significant in the parameters like
tuber number and weight per plot and tuber yield tons per hectare.

One set of trials was planted at Patmara village, Jumla (Table 3.7). Desiree, Kufri
Jyoti and Jumli local were used as the check. Though the percent emergence of the
clones tested was more than 90%, CIP 389746.2 had the highest (100%) emergence
in Jumla conditions. Plant uniformity did not differ among the tested varieties.
Percent ground cover also ranged from 71 in CIP 389746.2 to 95 in Desiree and
Kufri Jyoti. Tallest plants were measured in variety Desiree (82 cm) followed by
Kuffi Jyoti (81 cm). Average number of stems was counted highest (5) and lowest
(2) in CIP 393385.39.
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Table 3.7: Plant characters and yield potato gemotypes tested at Rini,
Patmara, Jumla, 2069/70

Marketable Mon-marketable Total
tubers/plot fubers/plot yield
MNo. Wt No. Wi, {t/ha)

Emg Unif Ground Pit  Stem/
Genotypes (%) (1-5) cover ht. plt
(%) (em) (no.)

(kg) (kg)

CIP393385.39 02 4 79 63 2 26 1.5 36 0.9 132
CIP385499.11 98 4 B6 74 4 53 23 48 1.0 18.4
CIPIR9746.2 100 4 T 66 k! 32 1.8 14 0.4 13.1
L2354 92 4 B4 74 3l 32 1.3 46 0.8 12.1
Desiree (ch) 92 4 95 B2 5 23 12 19 0.5 28
K. Iyoti (ch) 96 5 95 g1 4 49 1.7 kL) 1.0 0.2
Jumli Local (ch) 94 5 BO 68 3 iz 0.9 78 1.0 10.9
Mean 13.2
F-Test ¥

LSD (0.05) 6.43

Clone CIP 389746.2 produced highest number and weight of the marketable tubers
in Jumla conditions. Non-marketable tubers were harvested from Jumli Local
(78/plot). The clone CIP 389746.2 had lowest number (14) and lowest weight of the
non-marketable tubers per plot. Variety Kufri Jyoti gave the highest tuber yield tons
per hectare (20.2 t/ha) followed by the clone CIP 385499.1 (18.4 t/ha), respectively.
Except the variety Desiree, all the tested clones were found high yielding compared
to Jumli local (Table 3.7).
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3.1.4 Study on Variety Improvement of Potato for Processing

Potato (Solanum tuberosum 1.) is grown in all ecological zones of 75 districts
ranging from 100 m asl to 4400 m above sea level (Dhital and Khatri, 2004), As
compared to many cercal crops, it gives an exceptionally high yield, fits well into
multiple cropping systems and provides employment. However, its productivity is
still low as compared to other neighbouring countries. Up to now, only 8 varicties
have been released for commercial cultivation in different agro-ecological regions
mainly on the basis of productivity and resistance to the diseases. The yield and
processing characteristics of available potato genotypes are unidentified locally
despite the increasing demand of processing varieties in the country.

Processing is an important value addition and has high demand in the markets. It is
reported that the market value of processed products is far better than the value of
raw products (Abbas, 2011). Among different processed products, potato chips are
gaining popularity in Nepal due to the changing of food habits, rapid urbanization,
and aptitude of new generations for easy lo prepare and ready to serve fast food.
This is likely to increase further more in the future. The.demand of potato chips in
Nepalese markets is fulfilled approximately 48% from Indian products, 32% from
CG foods and only 20% from local cottage industries, The high import of chips
could be due to the unavailability of suitable chipping genotypes and low grade
chips produced by local cottage industries, For the preparation of chips, potato
should have round or oval shaped tubers and fleet eyes, high dry-matter and specific
gravity and low reducing sugars. In Nepal, limited studies have been conducted on
processing of potato in the past. Considering above facts different studies were carried
out to evaluate promising genotypes for yield and processing quality, storage and
spacing trial for production of processing grade potato.

3.1.4.1 Evaluation of potato cultivars for yield and processing qualities at
Khumaltar

This experiment was conducted to evaluate suitable genotypes for processing in to
chips. Nine promising line selected from previous research were included in this
experiment. The experiment was conducted in Randomized Complete Bloch Design
(RCBD) with three replications. The crop was planted at Hattiban Farm (1340 m
asl), Lalitpur in the third week of January 2012. Tubers were planted in 10.5 m’ (3.0
m x 3.5m) plot size at a spacing of 60 x 25, Fertilizers were applied @ 150:100:60
kg NPK kg/ha plus with 20 tha FYM. All doses of manure and fertilizers were
applied before planting the crops. lrrigation was given at 10, 45, 65 and 85 days
after plating and while earthing —up was done at 47 and 67 days after planting. The
crop was harvested 122 days after planting. Observations were recorded on tuber
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characters, yield and chips guality parameters as dry matter, specific gravity and
reducing sugar.

Tuber characteristics

Except PRP 25861.1, all other penotypes tested had white skin colour. Four
genotypes had round and 5 genotypes had oval shape tubers. Eye depth was
recorded shallow in 7 genotypes and medium in 2 genotypes. The flesh colour
showed the great variation among the genotypes. Light yellow flesh colour was
noticed in 5 genotypes, vellowish in 2 genotypes and white in 2 genotypes. The
surface of skin was observed very smooth in Yagana, rough in K. Chipsona-2 and
smooth in other tested genotypes. The colour of skin flesh is controlled by genetic
factors. Depth of eye is controlled by particular gene and less affected by
environment factors (Abbas et al., 2012). Shallow to medium eye depths are most
suitable to reduce losses during trimming and peeling. The detail characteristic of
tubers is displayed in Table 4.1.

Table 4.1: Effect of potato genmotypes on physical characteristics of tubers
tested at Hattiban Farm, Khumaltar, 2069/70

Genotypes Sn;h:lr ﬁ df:;z- Flesh color Skin surface
K. Jyoti White Oval 5 White Smooth

HEPS /67 White Round 5 L. yellow Smooth
Khumal Seto-1 White Round 8 White Smooth
L-235.4 White Oval 8 L. yellow Smooth
BSUPO3 White Round 5 L. yellow Smooth
Yagana White COval 5 Yellowish Very Smooth
PRP 25861.1 Red Oval M L. yellow Smoath

HPS 7/67 White Round M Yellowish Smooth
K.Chipsona-2 White Oval S L. yellow Rough

2 8= shallow eye depth and M =medium eye depth
Tuber number distribution

No significant variation was recorded on percentage of < 30 g and 30-60 g tuber
numbers distribution among the genotypes. All genotypes produced the highest
percentage of small size tuber numbers (< 30 g) than medium (30-60 g) and large
size (> 60 g) tubers. However, the production of large size tubers was significantly
varied among the genotypes. The genotype Kufri Jyoti produced the higher
percentage (2.97%) of large size tubers and it was followed by PRP 25861.1
(2.23%), whereas the lowest percentage (0.97%) of large size (processing grade)
tubers was recorded in genotype L.-235.4 (Table 4.2). The variation of large size
tuber numbers among the genotypes could be due to  inheritability of genotypes,
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rapid plant emergence, better plant growth, length of stolen and difference in
maturity. Plant vigour, uniformity and stem numbers /plant showed the positive
correlation with large size tubers while height of plant showed the negative
correlation (Table 4.3).

Tuber yield

The yield of different grades tuber size sowed the significant and highly significant
differences (Table 4,2). The genotype L235-4 produced the maximum tuber yield
(11.48 t /ha) of less than 30 g weight and only differed significantly with other
genotypes. The yield of medium size tubers was the maximum (22.52 t/ha) in
genotype 1.235-4 and it was followed by PRP 25861.1 (18.88 ¢ /ha), whereas the
minimum vield (11. 96 t /ha) was recorded in Genotype Yagana. The maximum
vield (27.61 t ha/) of large size (>60g wi.) tubers was recorded in genotype Kufri
Jyoti and it was followed by PRP 25861.1(27.62 t/ha), whereas the lowest yield
(11.0 t/ha) was observed in genotype Yagana.

The variation on different grades tuber yield could be due to different in emergence
percentage, plant height, ground coverage, uniformity and plant height, which were
mainly governed by inheritance characters of genotypes. Variation on production of
medium and large siz e tubers among genotypes is reported many previous authors
(Chapagain ef. al., 2011; Abbas et al., 2012). Negative correlation (r = 0.79%) was
observed between ground coverage at 100 DAP and yield of medium and large size
tubers, while plant vigour at 75 and 100 DAP had positive correlation with medium
(r=10.32) and large size tubers (r = 0.82%) at 75 DAP (Table 4.3). In respect to total
yield genotypes showed the highly significant variation. The highest tuber yield
(49.42 t/ ha) was recorded in genotype 1.235-4 followed by genotype K. Jyoti (49.49
t/ ha). However, higher processing grade tubers were recorded in genotypes Kufri
Jyoti, PRP 25861.1 and HPS 11/67 than L235-4. The genotype Yagana produced
the lowest total tuber yield (30.56 t/ ha).The highest yield in L235-4 was mainly due
to the higher number of tuber per plant while it was due to big size tubers in other
genolypes. Maximum numbers of tubers up to 42 per plant were recorded in
genotype L-235.4. Despite higher total yield, the low yield of large size tubers in L-
235.4 could be due to its long stolen (data not recorded) and genotypic characters.
Comparatively low yield observed in K. Chipsona-2 could be due to low adaptation
of this variety in hills of Nepal.
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Table 4.2: Effect of potato penotypes on percentage of tuber number
distribution and weight (tha) at Hattiban Farm, Khumaltar,

2069/70
Tuber no. distribution (%) Tuber weight (t /ha) Total
ield
e <0g  30-60g  >60g  <30g  30-60g  >60g E’:‘;ﬂ
K. Jyoti 547 424 297 a 576 b 16.12bc 276la 4949 a
HPS 11/67 62.6 358 1.57cd 740 b 16.04 be  18.08Bbc 41.52 be
Khoumal Seto-1 56.5 41.7 1.73 be 8.20 6 1796 be  15.92cd 42.08 be
L-2354 64.3 34.7 097d 1148a 2252a 15.52cd 49.52a
BSUPO3 57.7 40.8 1.53 cd 6.08 b 17.64 be  15.00cd 3872¢
Yagana 63.8 349 1.33cd 7605 11.96d 11.00d  30.56d
PRP 25861.1 556 422 2235 152 b 1888 b 2244 b 46.84 at
HPS 7/67 39.5 39.0 1.57 ed 628 b 1560 b 1652¢ i840¢
K.Chipsona-2 62.8 35.8 1.50cd 8205 1488¢cd 1536cd 3BA4dc
F- VﬂIUC NS NS LLL) L] LAl LEL L
LSD (0.05) 13.62 13.39 0.6251 0.029 3.338 4.482 5173
CV (%) 13.2 20.0 21.1 3.193 114 14.8 72
ns= not significant, * and *** = significant at 0.0 5 and <0.001 levels, respectively.
In column figures with same letter(s) do not differ significantly at 0.05 level
Table 4.3:Correlation co-efficient (r wvalues) among yield, yield
attributing parameters and processing qualities of potato, 2069/70
Vis VI UTS  Ulo0  SNO GC%75 GVIOD Hi75 Hilod %% N<30 %N30-60
SMO 0.0Zns 037nz 0.11ns 0.28ns
GC%75  058ns 064ns 023ns 020ns 0.44ns
GC%I100 0.08ns -0.07ns 0.3Ins -0.13ns 02508 0.67ns
Hi75 O48ns O48ns 0.14ns -0.16ns 0.07ns 0.72* 0.60ns
Hi100 0.15ns 0.06ns 023nzs -034nz O.16nx 0.54ns 0.B3I** 0.68*
WNID  -0.84%** -04Tns -0.51ns - 0.38ns 0.23ns -035ns -0.20ns -0.53ns 036ns
%MN30-60 0.82** 045ns 0.48ns 0.360s -02Tns 030ns O.16ns 0.53ns 032ns -0.10ns
%N>60 0.80* O046ns 0.53ns 044nz 005ns 0S56ns 0.3%s 038ns 049ns 0.82%* 0.75%
Wih  -04Ins-0.19s -025ns 0.04ns 0.02ns -0.23ns H4Ins -030ns-0.6Ins D6E96* 0.67*
W30-60 0.32ns 040ns -0.1ins D2Ins -0.25ns -027ns -0.79* 00605 =0.59ns <0.13ns 0.17ns
W60 082** 065ns 030ns O4d4ns O.12ns 0.5lne 0.79* -D.06ns -0.59ns -0.13ns 0.17ns
Yield 0.68* 06508 O1Ins 043ns -0.03ns 0.1%s D.44ns 0.10ns -0.27ns -D4lns D3fins
WeN=60 W30 WAls0 W0 Yicld bM  SG
Wio .69
Win-60 0.17ns -0.12ns
W0 0.90*** 047nz 0.22ns
Yield 045ns  D.14nz D.78*  0.75*
DM 023ns -0.180s 054ns 027Tns 0.42ns
S0 0.19nz  O.14ns 0.15ns <031ns 020lns 0.64%
RS 0.04ns  022ns -0.13ns -0.10ns -D.0Bns  0.16ns  0.30ns
V= plant vigour, U=plant uniformity, SN=stems no plant” GC=ground coverage%s, Hi=plant height, %N<30%N

30-50 &% N <60= No. of <30,30-60 &<60 tuber yicld tha, W 30, W 30-50 and W >60 = Different grade tuber wi
of tuber Vha, yicld=tuber yield t /ha, DM=dry matter %, SG=specific gruvity and R%= reducing sugar (mg /100 g.

fresh weight),
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Dry matter percentage

wn |
Genotypes varied _ =
signi!?;:nﬂy on dry z ! EI
matter content. The % 1 fm" E
lowest dry matter [ o 2
content (16.87%) was o |

observed in  Kufri
Chipsona-2, whereas the
highest dry matter was
noticed in PRP 25861.1

(20.10%) followed by i 4.1, Bffsct of q 4 i of

g 4.1. et of genolypes on dry matier and gravily o
Khumal Seto-1(20.0%). potato grown at Hattiban Farm, Khumaltar, 2012
Genotypes  BSUPO3, HPS

11/67, 1.235.4 and Kufri Jyoti had statistically same dry matter percentage and had
higher than Kufri Chipsona-2 and HPS 7/67 (Fig. 4.1). A positive correlation
demonstrated between dry matter content to  specific gravity (r=0.64*) and dry
matter to reducing sugars(r=0.16ns) (Fig4.3 and 4.4). The variation of dry matter
among the genotypes could be due to the interaction effect of genotypes with
environment. The variation of DM among the genotypes of this finding is more or
less in agreement with the finding of Patel e al. (2007) and many others authours,
Manivel et al. (2007) stated that potato should content >20% DM for production of
chips. The acceptable range of DM for chips has been reported 17.19% to 22.99% in
Netherlands (Ludwig, 1985).

Specific gravity

Specific gravity showed a significant variation among the genotypes. The genotype
PRP 25861.1 (1.070) and Khumal Seto-1 (1.0695) had higher and statistically
similar specific gravity, whereas the genotype K. Jyoti had the lowest value (1.061)
and it was at par with K. Chipsona-2 (1.062). Positive correlation (r = 0.30ns) was
observed between specific gravity and reducing sugars. The specific gravity of
potato is directly related to dry matter content of potato. The variation of specific
gravity could be probably due to the genetic variability of different potato varieties
(Tawfik et al., 2002) and interaction of genotype and environment.

Reducing sugar

There was no significant variation on reducing sugar content on the basis of fresh
weight due to the effect of genotypes. All the genotypes exhibited acceptable level
of reducing sugars (<150 mg per 100 g. fresh weight) for processing of potato into
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chips (Fig. 4.2). It has been reported that the high or low level of reducing sugars has
influenced by variety, cultural and environment conditions (Manivel er al., 2007).
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Fig. 4.2. Effect of potato genotypes on reducing sugars
content of potato grown at Hattiban Farm, Khumaltar, 2012

405 y=018s « HLEW |
I * reQoiks (
'.i" 105
: 19
Eus———— w4 *
| iR i = e =~
i 175 F-———-'-‘F'_F__._-_-:
11 - |
s *e
1 »
155
mi 1] 17 i | 1w au il
ey mmadler (%) Diry matter (%)
Fig. 43 Correlation coeflicient between Fig. 4.4 Correlation coeflicient between dry
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grown at Hattiban Farm, Khumaltar, 2012 al Hattihan Farm Khomaliar 2017

From the above results and discussion, it is concluded that the genotypes PRP
25851.1, Khumal Seto-land L235-4 were found most promising for processing due
to higher yield, high dry matter, specific gravity content and low level of reducing
sugars along with good shape and size of tubers,

3.1.42 Evaluation of storability of potato in ordinary condition and cold
store

Storage of potato plays an important role to minimize the price fluctuation and
continue supply in the market. Storage at high temperature and relative humidity
causes heavy losses both in quantity and quality, Lack of adequate storage facilities
during production period (April —June) farmers are forced to sale their product at
minimum price, whereas the market price increases rapidly and reaches maximum
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during October-November (NPDP, 2010). Potato can be successfully stored in cold
storage. At present condition, there are very few cold storages in the country which
are heing utilized for storing of potatoes. Furthermore, cold stored potatoes become
sweet due to accumulation of higher levels of reducing sugars and turn dark brown
while frving at high temperature due to Millard’s reaction (Ezekiel ef al., 2007). Tn
the hills and mountains, potato can also be stored successfully for short period at
ambient temperature with minimum cost. On-farm storage structures like: heap and
pit storage have been developed and utilized for storing potatoes in other countries.
However. very few studies in post harvest aspect of potato have been conducted in
Nepal. Therefore, to find out the effect of genotypes on storability experiments were
conducted at ambient temperature and refrigerated conditions. Ambient femperature
storage was conducted at storage house of NPRR and refrigerated storage was
conducted in cold store house at Balaju

These experiments were laid out in Complete Randomized Design (CRD) with 3
replications. After harvesting and 15 days curing, apparently healthy tubers with >
60 ¢ weight were selected to study the storability in both conditions. Five kg tubers
of nine genotypes were kept in the plastic trays and placed at ambient room
temperatures (26.1 =1.0°C and 62-84% RH) for 120 days. In cold store, tubers were
first kept in nylon net bags and then jute bags and kept under store house (2-4°C and
90-92% RH) for 120 days, Observations were recorded in weight loss percentage,
sprouting percentage at different days of storage (DOS), number and weight of
sprouts, dry matter, specific gravity and reducing sugar after at [20 DOS,

Weight loss percentage

Genotypes varied significantly on total weight loss (TWL) percentage after 30 DOS
of storage at ambient temperature (Table 4.4). Up 10 30 days of storage, there was
non- significant variation on weight loss percentage among the genotypes. The
genotype Yagana had the minimum weight loss percentage (12.33%) followed by at
L-235.4 (14.70%) up to 120 days storage. The highest weight loss percentage (24.35
%) was observed in genotype BSUPO3 followed by TIPS /67 (22.89%) and K.
Chipsona-2 (22.16%). The detail weight loss in different DOS is presented in Table
4.4. The higher weight loss percentage in genotypes BSUPO3, HPS-11/67 and K.
Chipsona-2 was due to higher rotting percentage and PRP 25861.1 was due fo higher
sprouting numbers and weight. The variation in weight loss percentage in different
DOS under ambient storage could be due to variation in maturity period, rate of
wound healing, thickness of periderm and sprouting characteristics of the genotypes.
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Sprouting percentage

The genotvpes showed significant variation on sprouting percentage at different
days of storage. At 30 days of storage, only two genotypes viz PRP 23861.1 (21.6)
and HPS 7/67 (21.3%) showed sprouring and differed with other genotypes. At 60
DOS, these genotypes had more than 75% sprouting, whereas, K. Jyoti had only
9.8% sprouting. At 90 days except K. Jyoti all genorypes showed more than 70%
sprouting. At the end of storage (120 days), only K. Jyoti significantly differed with
other genotypes for sprouting and had 82.2% sprouting against 100% sprouting in
other genotvpes. The lower sprouting percentage up to 90 DOS in K. Jvori and L-
235.4 could be due to their genotypic characters associated with its skin thickness.
The variation in sprouting percentage among genotypes of this study is in agreement
with the findings of previcus werkers (Rashid et al., 2009; Abbas, 2011).

The genotvpes also showed the significant difference on sprout number and weight
at 120 DOS (Table 4.5)., The maximum number of spouts per tuber (4.47) was
recorded in genotype PRP 25861.1, whereas it was the minimum (1.77) in genotype
K. Jyoti and it was statistically at par with Yagana (1.83). Similarly the weight of
sprouts was observed the minimum (11.52 and 11.53 g /kg tubers) in genotvpes K.
Jvoti and Yagana respectively whereas it was the highest (32.95 g 'kg tubers) in PRP
25861.1. Positive correlation (r=0.81**, 0.60* and 0.31ns) was observed on
sprouting numbers per tuber with sprouting weight at 60, 90 and 120 DOS,

respectively and sprouting numbers with sprouting weight (r=0.89**) at 120 DOS
(Table 4.7).

Dry matter percentage

The dry matter content increased significantly among the genotypes after 120 days
ambient storage. The increased dry matter percentage after storage ranged from
1.69% in K. Chipsona-2 to 5.85% in Khumal Seto-1. Other genotypes lie within
these two values (Table 4.6). The increment of dry matter after 120 days ambient
storage could be due to their genetic makeup and interaction of genotypes with
growing environments due to loss of water from the tubers through respiration and
evaporation. The increased in dry matter after storage in heap and pits at 25-35°C for
135 days was also reported by Ezekicl er al. (2004). The difference in increasing dry
matter among cultivars could be, Dry matter showed the significantly positive
correlation with specific gravity (r=0.89*) and no- significant positive correlation
with reducing sugar (r=0.024ns) after storage (Table 4.7).

Specific gravity

The increased percentage of specific gravity also showed the significant variation
among the genotypes after 120 DOS storage at ambient temperature. It ranged from
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the minimum 0.23 in Khumal Seto-1 to the maximum 0.78 in HPS-1/67. The
specific gravity had positive correlation with dry matter (r=0.85%%%) and negative
correlation with reducing sugar (r=-0.51"). The increased in specific gravity after
ambient temperature could be due to loss of water, while variation in among
genotypes could be due to difference in starch physio-chemical and functional
characteristics of genotype. This finding is in the line of agreement of Pinhero ef al.
(2009). They reported that slight increased in starch amylase content during storage,
which may affect the specific gravity.

Reducing sugar

Like in dry matter and specific gravity the increased in reducing sugar after 120 days
storage al ambient temperature showed significant difference among the genotypes.

Table 4.4: Effect of potato genotypes on total weight loss % at different days
of storage under ambient temperature at Khumaltar, 2069/70

Tolal weight Joss "o at different days of storage

Wendixpes 10 DOS 50 DOS 50 DOS 120 DOS
k. Chipsona-2 4.57 10.68 ah 15.24 ah 22.16ah
HPS -7/67 - 4.29 6.6 ¢ 1241 be 19.02 ahc
PRI 25861.1 ENE! 6,10 ¢ 11.26 be 21.14 ab
Yaganu 3.26 53e 7350¢ 1233 ¢
BSLUPO3 3.69 1280 1900 2435a
L-2354 313 492 B.219¢ 14.70 be
Khumal Seto-| 9 6.39¢ 12.16 be 16,46 abe
HPS 1l/67 5,08 8.71 he 1647 ab 22,89 ab
K. Ivali 199 7.86 he 12.14 Ae 16.07 ahe
F-test ns e " e
LSy (0.05) - 3574 5845 ii8
CV (%) 455 40.0 40.2 40,27

ns= not significant. * and *** = significant at 0.0 5 and <0.001 levels, respectively.
In column figures with same letter(s) do not differ significantly at 0.03 level

After storage the increased in reducing sugar ranged from the minimum 19.6% in K.
Jyoti to the maximum 93.3% in Yagana. Other genotypes had increased reducing
sugar percentage between these two limits, The detail increasing reducing sugar
after storage is depicted in Table 4.7.

However, increased reducing sugar in all genotypes was far below the acceptable
limit for processing in to chips, French fries and other dehydrated products. The
acceptable limit was 150-250 mg redueing sugar /100g fresh weight (Ezekiel er al.,
2003).The increasing of sugars after ambient storage is also reported by Singh and
Kaur (2009).
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Table 4,5: Effect of potato genotypes on sprouting at different days and
number and weight of spouts at 120 DOS under ambient
temperature at Khumaltar, 2069/70

—
Sprouting % at different days of :::;1:::_ san‘::ﬂ;ﬂig
Genolypes Sovan tuber tuber)
30 60 90 120 120 120
DOS Dos DOS Dos DOSs DOS
K. Chipsona-2 0.0bF 249bc T9Babe 10000 2.07 be 15.55 ed
HPS -7/67 21.6a 762a 944ab 100.0a 238 be 2547 h
PRP 25861.1 23130 9240 1000« 100.0 a 44T a 32954
Yagana 0.0hb 36.2bc 79.8abe 10004 183 ¢ 11.53 ¢
BSUPO3 0.0b 194bc 735k 100,00 218 be 19,27 he
L-2354 0.0h 316k T2lc 100.0a 2405 1623 cd
Khumal Seto-1 0.0 b 392 bhc 9.Gabe 1000a 217 b 16.52 od
HPS /67 0.0 b 49.1 e 874 abc 1000a 2635 21.35 be
K. Jyori 0.05& 08¢ 434 d 82258 1.77 ¢ 11.5324
F.'::-s‘: L L L L b L1 L) LLL
LSD (0.05) 3,259 26.58 18.57 6.083 0.6147 6.083
CV (%) 56.3 543 19.9 53 21.7 27.6

Table 4.6: Effect of potato genotypes on increased percentage of dry matter,
specific gravity and reducing sugars after 120 DOS under ambient
temperature at Khumaltar, 2069/70

Increased percentage Increased Increased
of percentage of SG percentage of RS

ke DM after 120DOS  after 120 DOS after 120 DOS
K. Chipsona-2 1.69 f 0.30d 47.7d
HPS -7/67 3.60 bd 0.49 abcd 4684
PRP 25861.1 255e 0.63 ahe 61.7b
Yagana 4.24 be 0.47 bed 033 a
BSUPO3 436 b 0.39 cd 62.1 b
L-2354 350 cd 0.62 abe 555¢
Khumal Scio-1 585a 0234 553¢
HPS 11/67 32) de 0.78 a Mle
K. Jyoti 5.16a 0.76 ab 19.6
T-test 1T} T [Ir;
LSD (0.05) 0.729 0.27520 4.534
CV (%) 49.47 51,40 136.72

*** cignificant different at < 0.001 level
In column figures with same small letter (s) do not differ significantly by DMRT at 0.05 level
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Table 4.7: Correlation coefficient of sprouting percentage, number of
sprouts, specific gravity, dry matter and reducing sugar at different
days of storage under ambient temperature at Khumaltar, 2069/70

SprY%60  Spréad0 Spr%120 SprNo. DM SG

Sprout no./tuber 0.81** 0.60** 0.3lns

Sprout wit.(g'kg tuber) 0.89**

Specific gravity 0.85*%*

Reducing sugar 0.24ns -0.051ns

Spr =sprouting percentage, Sp No. = Sprouting numbers /tuber, DM = Dry matter and SG=
specific gravity

3.1.4.3 Evaluation of potato genotypes for storability at cold storage conditions
Weight loss percentage

The pooled analysis of two years data showed significant difference on weight loss
percentage among the genotypes after 120 days cold storage both (Table 4.8). The
weight loss percentage ranged from minimum 3.53% in Khumal Seto-1 to the
maximum 6.83% in Kufri Jyoti after 120 days cold storage while other genotypes lie
between these two values. The weight loss after cold storage and 15 days
reconditioning at ambient temperature ranged from the minimum Khumal Seto-|
(5.25%) to the maximum Kufri Jyoti (8.86%). Rotting was not observed in all
genotypes at 120 days of storage and |5 days after reconditioning.

Dry matter percentage

Except BSU PO3 and Khumal Seto-1 other genotypes showed slight decreased of
dry matter after 120 days cold storage. The mean value of all genotypes showed
decreased of 1.46% dry malter belore slorage lo afler cold storage and 15 days
reconditioning. However, the decreasing percentage varied among the genotypes
(Table 4.9). The decreased in dry matter after storage is in agreement with the
finding of Ezekiel et al. (2007). They reported the decreased in dry matter after 55
days storage at12°C at Jalandhar.

Specific gravity
The specific gravity recorded during 2012 also showed not much variation among
the genotypes after cold storage. After 15 days reconditioning at ambient
temperature, there was slight increased in specific gravity in genotypes Yagana,
BSUPO3, L-235.4, Khumal Seto-1 and HPS IU/67 while slight decreased in HPS
7/67 (Table 4.9)
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Reducing sugar

The reducing sugar content of potato increased rapidly at 120 days after cold
storage. The mean increased of reducing sugar was 771.6 percentages after 120 days
storage in cold house. However, the increased percentage varied in genotypes (Table
4.10). After 15 days reconditioned all genotypes showed acceptable range of
reducing sugar for processing in to chips though there was mean increased of 237.4
percent before storage. The reduction of reducing sugar after reconditioning is in
agreement with the finding of Sing er al. (2008). At low temperature, potato starch
was first converted to sucrose primarily through the action of starch phosphorylase
then sucrose is hydrolyzed specially by the action of acid invertase enzyme and
eventually increased the reducing sugar (Stiff and Sonnewald, 1995). The variation
of reducing sugar after cold storage and recondition among the genotypes could be
due to differences in heredity, maturity, age of tubers and difference in membrane
permeability of tubers. Singh er al. (2008) also reported similar findings. The
decreased of reducing sugar after reconditioning in ambient temperature could be
due to mainly inactivation of phosphorylase and invertase at higher temperature and
increasing the activities of invertase inhibitors. Inactivation of these enzymes at high
temperature was reported by earlier authours (Duplessis ef al., 1996; Sowokinos,
2001).

Table 4.8: Effect of potato genotypes on weight loss percentage at 120 days
cold store and 15 days after recondition, 2069/70

Wt loss % at Wt. loss % at 120 days Increased wi. loss % in

Genotypes 120 dayscold  cold storage and15 days 15 days after
storage after reconditioned reconditioned
K. Chipsona-2 6.06 ab B.17 ab 348
HPS -7/67 5.14 bed 7.15 bed 39.1
PRF 25861.1 545 abe 7.51 abe 378
Yagana 3.95 de 5.66 de 433
BSUPO3 581 ab 7.49 nbe 289
L-2354 4.74bede 6.53 ede 37.8
Khumal Seto-1 353e 525e 48.7
HPS 1/67 4.19 cde 6.28 cde 49.9
K. Jyoti 6.83a Bi6a 25.7
F-test (11 L)
LSD (D.05) 1.309 1.399
CV (%) 222 172

*® ** and *** significant at 0.05, 0.01 and <0.001 levels respectively
In column figures with same small letter (s) do not differ significantly by DMRT at 0.05 level
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Table 4.9: Effect of potato genotypes on dry matter and specific gravity after
cold storage and 15 days reconditioning, 2069/70

Diry matter % Specific gravity

Geriotypes B 120 days |5 davs Before 120 days 15 days

At cold afterrr storas cold “m.r.

storage recondition storage  recondition

K.Chipsona-2 19.5 164 16.8 1.062 1.061 1.062
HPS 7/67 20,0 184 18.6 1.074 1.066 1.069
PRI 25861.1 20.3 19.0 17.9 1.072 1.070 1.072
Yagana 18.7 18.3 17.9 1.067 1.071 1.073
BSUPO3 18.0 19.0 18.3 1.071 1.070 1.075
L-2354 20.3 18.8 171 1.064 1.074 1.078
K.Setal 10.2 203 18.9 1.067 1.062 1.070
HPS 11767 18.9 18.8 17.2 1.065 1.069 1069
K. Jyoti 18.5 17.7 17.6 1.061 1.065 1.067
Mean 19.27 18.52 17.81 1.067 1.068 1071

Table 4.10: Effect of potato genotypes on reducing sugar at 120 days cold
storage and 15 days after recondition 2069/70

Before 120 DOS and |5 days

Cenotyges Storage ks after re:nnditin “}
K.Chipsona-2 3535 2743 526
HPS 7/67 39.0 268.7 76.4
PRF 25861.1 i62 331.1 105.7
Yagana 384 2715 44.6
BSO-PO3 353 276.6 111.9
L-2354 6.6 302.9 9.6
K.Setol 363 2044 121.6
HPS TI/67 i7.6 229.7 B0.5
K. Jyoti 36.3 300.2 933

Mean increased (%) of RS 7716 2374

3.1.4.4 Effect of chemical treatment on storability and post storage behaviors
of potatoes in ordinary Storage

To study the effect of post harvest chemicals and there time of application on

storability and chips quality of potato , different chemicals as CIPC, hydrogen

peroxide and calcium chloride were tested on potato variety Kufri Jyoti in the mid

hill, Khumaltar (1350 m asl) and high hills, Daman (2200 m asl) during the summer

season 2012. These chemicals treatments were applied as a single dose (before
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storage) and double dose (before and at 45 days in storage). Ordinary water treated
potatoes served as control. Experiments were laid out in Completely Randomized
Design (CRD) with three replications. The detail of treatments is presented as
follows:

Treatments details:

|. Fumigation with CIPC (Isopropyl N-{3-Chlorophenyl) Carbamate) @ 40 ml ton®
! potato before storage.

2. Fumigation with CIPC @ 40 ml ton” potato before storage and 45 days in
storage.

3. Fumigation with hydrogen peroxide @ 40 ml ton™ potato before storage.

4. Fumigation with hydrogen peroxide @ 40 ml ton™' potato before storage and 45
days after storage.

5. Fumigation with calcium chloride @ 40 ml ton™ potato before storage.

6. Fumigation with caleium chloride @ 40 ml ton” potato before storage and 45
days after storage.

7. Control (Fumigation with fresh water (@ 40 ml ton” potato before storage

Forty milliliter of each chemical was first mixed with one liter of methanol and
fumigated at the rate of per ton potato. Five kilogram potato (=60 g) of each
treatment were fumigated inside close plastic chamber by the given chemicals with
the help of small hand operated fumigators and hold air-tied for 48 hours. Afier 48
hours treated tubers were placed in bamboo racks at Khumaltar and wooden trays at
Daman up to 120 days. Observations were recorded on temperature, relative
humidity, weight loss percentage (WLP), sprouting weight and sprouting percentage
at different days after storage. Similarly, observations were made on dry matter,
specific gravity and reducing sugars and fresh chips qualities.

Temperature and relative humidity were recorded at half an hour’s interval by using
temperature data logger (Hobo), Cumulative weight loss percentage was calculated
at every 30 days intervals. For determination of chips qualities, randomly selected
10 potato tubers were peeled and cut into slices of 1.4 mm thickness with a hand
operated slicer. Good and undamaged slices were washed thoroughly in cold water
to remove the surface starch and sugars. These slices were spread in paper towel to
remove surface water and then fried immediately in palm oil at 180° C till stopping
of the bubbles. Chips qualities were evaluated on the basis of hedonic rating by
group of scientists for color, taste and overall acceptability using 1- 9 scale and
erispness; 1-3 scale (higher the number better the color, taste and acceptability).
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Storage environment

The maximum temperature ranged from 25 to 3° C, with mean (27° C) and the
minimum temperature ranged from 24 to 30° C with mean 26°C at Khumaltar and
the maximum temperamure ranged from 11 to 24" C, with mean (19° C) and the
minimum temperature ranged from 6 to 19°C with mean 14° C at Daman . The
relative humidity ranged from 65-98% with mean 82% at Khumaltar and 61-90%
with mean 79% at Daman. The detail is presented in Figure 4.5 and 4.6.
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Fig 4.6 Maximum, minimum, average temperature and RH of chemical treated potato
storage room at Daman, 2012

Weight loss percentage

There was no significant variation on the weight loss among different treatment up
to 30 days of storage.
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Table 4.11: Effect of post harvest chemicals treatment on weight loss
percentage of potato on different days after storage at Khumaltar

and Daman, 2069/70
Khumaltar Daman

o Ty A 50 120 30 60 90 120
CIPC 1x 2.55 78156 14.12ab 20.15ab 1.68 2.98 434be 562 cd
CIPC 2x 2.51 516 b 7884 10.94 cd 1.43 2.67 345¢ 440 4
H.0; 1x 247 44354 T835b .40 o 1.86 2.95 450 b 633 bc
H,04 2% 299 5418 B35b 13.59%cd 2.02 3.62 441 be 724 abc
CaCl; 1x 1.66 733 11.21ab 17.40 abe 1.60 2.68 3.77¢  7.12abc
CaCl, 2x 3.77  TB4b Bi30b 14.43bcd 1.6] 3.62 536ab B.0lab
Conftrol 297 132a 16564 2289 a 2.0 3.79 598 a 8.77a
F-test NS . . - NS NS " L
LSD - 4.557 6.094 6.598 - - 1.248 1.667
CV (%) 33.7 ERN 32.7 242 2428 24.1 15.7 14.0

WS ="Non significant different, ® and ** significant at 0.05 and highly significant at 0.01 levels,
respectively. = Same small letters are not significantly different by DMRT ar 0,05 levels

At 60 DOS, control treatment had the highest weight loss percentage (13.22 %) at
Khumaltar while variation was not recorded on at Daman (Table 4.11). At 90 DOS,
treatments differed significantly on weight loss percentage at both locations. The
maximum weight loss percentage of 16.56% and 5.98% was recorded on control
treatment at Khumaltar and Daman, respectively. After 120 days of storage, weight
loss percentage significantly differed among the treatments in both locations. At
Khumaltar, the maximum WLP (22,89%) was on control treatment and it was at par
with one time fumigation with CIPC (20.15%) and the minimum (9.40%) on one
time fumigation with hydrogen peroxide (H;0,) treatment, which was at par with
two times fumigation with CIPC (10.94%). At Daman, the maximum WLP (8.77%)
was also observed on control treatment and it was at par with two times fumigation

with H;0; (8.01%) and the minimum (4.49%) on one and two times fumigation with
CIPC (5.62%).

Sprouting percentage

The sprouting was noticed after 60 days of storage at Khumaltar and Daman.
Treatments differed significantly on sprouting percentage at 60, 90 and 120 days
after storage in both locations.
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Table 4.12: Effect of post harvest chemical treatments and ambient storage on
gprouting percentage at 60, 90 and 120 days at Khumaltar and

Daman, 2069/70
Sprouting (%) at Khumaltar Sprouting (%) at Daman

Trealments a0 120 90 120

50D05  pog pos 0POS  pog DOS
CIPC Ix 8.3d 47.60 b B2.l¢ 0.00c¢ G683 b 839%a
CIPC 2x 0.0d 0.00¢c 19.8 o 0.00¢ 00 0.00 b
H10. 1% 28.0¢ 74.10 ab 85.6 be 0.00 853a 9950
H,0,2x Bo0c 84.60 o 96.1a 935 G23a 100 a
CaCl; 1x 59.0 ah B0.50a 04 1ab 469 ab 846a 100 a
CaCl; 2x 40.3 be 68.30 ab 058a 5560 93.7a 904 a
Control 63.1a 82304 B30 524a 054 a 100 a
F-rest whE LT 1] AEw Ll L1 L] mibw
LSD (0.05) 19.25 28.98 9.51 9.07 13.59 16.08
CV (%) 32.2 26.5 6.6 18.7 15.8 11.0

#+ *gignificant at <0.010 levels, respectively. * Same small letiers within the column are not
significantly different by DMRT at 0.05 levels

At 60 days, control treatment had the maximum sprouted (63.1%) at Khumaltar and
while it was the highest (55.6%) in two time treatment with CaCls and it was at par
with control treatment (52.4%). At 90 days the maximum sprouted percentage
(84.60%) was observed on two times treated with H,O, at Khumaltar and control
treatment (95.4%) in Daman. At 120 days of storage, except two times treated with
CIPC all treatments showed more than 80 % sprouting at Khumaltar and Daman.
Two time CIPC treatments had no sprouting up to 120 days of storage at Daman and
only 19.8% sprouted at 120 DOS at Khumaltar (Table 4.12).

Number and weight of sprouts

The numbers of sprouts showed the non-significant and significant differences at
K humaltar and Daman, respectively. At Daman, sprouting was not observed in two
times CIPC treatment while other treatments showed no variation on number of
sprouts per tuber (Table 4.13).
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Table 4.13:  Effect of post harvest chemical treatments and ambient storage
on sprout numbers and weight at 120 days of storage at

Khumaltar and Daman, 2069/70
Khumaltar Daman
Treatments Nao. of sprouts Wt of No. of sprouts Wit of
[tuber gprouts (g) {tuber sprout (g)

CIPC 1 time 1.43 8995 213 27 cd
CIPC 2 time 1.17 1.72¢ 006 0.0 4
Hi04 1 time 2.47 13.18a 2084 4.44 be
H,0,2 time 233 1257 a 2304 7.49 ab
CaCl; 1 time 2.10 1146 a 2.00a B.15a
CaCl, 2 time 2.03 12.12 & 193 a 7.89 ab
Control 2.13 10.98 ab 220a B23a
F‘tf!t ns LT ] LE 2 LR
LSD (0.05) 1.152 2.030 0.5694 3.424
CV (%) 36.8 11.4 18.1 35.1

ns = nol significant and*** significant at <0,001 level. In column figures with same small letter (s) do
not differ significantly by DMRT at 0.05 levels

Weight of sprout recorded at 120
days of storage in both locations
differed significantly among the
treatments. The minimum weight
of sprouts (1.72 g /kg tuber) and _ =
no weight was produced by two I ——

times treated with CIPC treatment
at Khumaltar and Daman
respectively, while the maximum
weight (13.18 and 8.23/kg tubers) Chemicals and times of treatments

was recorded in one time treated  Fig 4,7 Effect of chemical treatments & ambient
with H:0; and control treatment  storage on colour of chips at Khumaltar and
respectively at Khumaltar and  Daman during Daman during 2012

Daman. The detail effect of

treatments is presented in Table 4,13,

Cobour (1-9 smbe)

CIPC anme
CIPC b
HZOZ ong
T
Control

H202 twa

CaClZane
CaCl

The minimum weight of sprouts at Daman was due to low temperature than
Khumaltar, CIPC is found most effective to control sprouting in both locations.
However, the effect was more at higher altitude. The effect of CIPC for controlling
sprouting in heap and pits was also reported by Mehta ef al., (2010).
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Chips Qualities
Colour of chips
Chips prepared from different chemical fumigated and after 120 days ambient stored
tubers showed the no significant and significant differences on colour of chips at

Khumaltar and Daman respectively among the treatments. At Khumaltar, all
treatment produced acceptable chips colour where as acceptable chips colour (7 or

>7 scale) was produced only with one lime
treatment with CIPC and H202 treated tubers.

Taste of chips

Chips prepared from potato tubers after
fumigation with chemicals and storage showed no
significant variation on taste of chips in mid hill
at Khumaltar but showed significant effect in

high hill at Daman. At Daman, fumigated of
tubers with one and two times with H202

produced higher taste score of chips (Fig 4.8).
Crispuness of chips

No significant variation was observed among the
treatments on crispness of chips in both locations.
All treatments had near acceptable score (2 scale)
of erispness (Fig 4.9).

Overall acceptability of chips

The chips prepared from potato tubers after
fumigation with different chemicals and 120 days

storage showed no significant variation on
overall acceptability of chips in both locations
during 2012. Though there was no significant
variation among the treatments on overall
acceptability of chips, fumigation one and two
times with CIPC produced more scores for
overall acceptability at Khumaltar. In high hill
Daman, chips prepared from potato tubers
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fumigated with one time with CIPC and two times with H:O: produced higher
acceptable score than other treatments (Fig 4.10).

3.1.3.5. Spacing trial for processing grade tuber production

Tuber size plays an important role for processing of potato in chips. Larger tuber
size (<60g) have minimum losses while peeling and produces uniform slices. The
row and plant spacing recommended for potato production for seeds was not found
suitable for processing purpose. Most of the farmers used more spacing (90-100 cm
row to row) and 30-40 em plant to plant spacing for production of large size tubers.
The recommended spacing by PRP is only suitable for seed size tuber. The review of
yield data of past results showed that there was low production of processing grade
tubers (<60 g weight). Among the different genotypes, the new genotype L235-4
produced the higher vield and good processing quality. However, it had minimum
numbers of processing grade tuber production. Considering this facts experiments
were conducted in genotype L.235-4 at Hattiban Farm , Khumaltar and farmers field
in Chitwan during the summer season of 2012.

The experiment was conducted in RCB design with 4 replications at on-station and 4
farmer's field in Chitwan. A total of 6 treatments consisted three row to row
spacing (60, 75 and 90 cm) and three plant to plant spacing (20, 25 and 30 cm)
spacing. Fertilizers were applied @ 150: 100:60 kg NPK/ha along with 20 tons
FYM/ha before planting the tubers. Observation was recorded on yield and yield
attributing parameters and chips grade tuber production.

Vegetative parameters

The data recorded on emergence percentage at Hattiban Farm, Khumaltar showed no
significant variation among the different spacing. Similarly, plant uniformity, plant
height, numbers of stems/plant showed no significant differences among the
different spacing in both locations (Table 4.14 and 4.16). However, ground coverage
showed significant differences at Hattiban Farm and no significant differences in
famers' field at Saradanagar, Chitwan. At Hattiban Farm, the maximum ground
coverage percentage (86.2%) was observed on spacing of 60 x 25 cm whereas, the
minimum ground coverage (61.2%) was recorded at a spacing of 90 cm row to row
and 30 cm plant to plant spacing.

Yield parameters
The percentage of less than 30 g and 30-60 g tuber numbers showed the no
significant and significant differences at Hattiban Farm, Khumaltar and farmers field

in Chitwan. The lowest percentage (31.0%) of < 30 g numbers was produced in a
spacing of 90x25 cm against the highest percentage (48.0%) at spacing of 60x 25 cm
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in Chitwan. The highest percentage (61.0%) of medium grade tubers was produced
when the crop was grown at a spacing of 90x 25 cm and the lowest percentage
(47.04%) by the spacing of 60 x 25cm (Table 4.17). However, spacing had no effect
on production of processing grade (>60 g) tuber numbers.

The weight of <30 g and 30-60 g tubers was significantly affected by different
spacing in both locations. The spacing of 60 x 25 cm and 60 x 30 cm produced the
higher weight of <30 g tubers in both locations (table 3.15 and 3.17). Medium size
tuber weight was recorded highest (19.55 t/ha) at a spacing of 60 x30 cm at Hattiban
Farm and 60 x 25cm (10.08 vha) and 60 x 30cm (10.04 Vha) in Chitwan. No
significant different was observed on processing grade tubers production due to
effect of spacing in both locations.

Table 4,14: Effect of spacing on vegetative growth of potato in genotype L235-
4 at Hattiban Farm, Khumaltar, 2069/70
Emergence (%a) Plant

Spacing ; Plant Ground Plant
(RRxPPin D3:P ;:P vﬁ?; ¢ uniformity coverage  height sr:::;p‘;:m
cm) (1-5 scale) % {em)

scale)
60x 25 14.6 on.4 4.75 4.63 B6.2a 41.6 4.4
60x30 17.7 96.9 4.50 4.50 71.5 ab 430 4.6
75x25 18.0 93.0 5.0 4.63 78.7 ab 432 4.6
75x30 10.6 85.0 4,25 438 625 b 42.3 4.0
S0x25 13.1 83.1 4.50 4.75 62.5hb 443 44
90x30 14.1 89.9 4.37 4,75 61.2 b 41.9 4.8
Mean 14.7 91.4 4.56 4,604 T1.5 43.03 4.43
F-test ns ns ns ns . ns ns
LSD (0.05) - - - - 18.44 - -
CV (%) 71.6 13.0 10.9 9.6 17.1 6.8 154

ns = nol significant and*® significant at 0.05 level

In column figures with same small letter () do not differ significantly by DMRT at 0,05 level

The spacing had no significant differences on total yield of potato at Hattiban Farm
and significant differences in Chitwan. The highest total tuber yield (16.16 t/ha) was
observed at a spacing of 60x25cm in Chitwan and it was at par with 60 x25 ecm
spacing (15.12 t/ha). The lowest tubers yield (8.39 t/ha) was observed at a spacing of
90 x30 em.

From the above results it can be concluded that the spacing of 60 x25 is best suitable
for genotype L.235-4. Other necessary measure need fo be workout fo increase the
processing grade tuber production and reduce the stolen length.
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Table 4.15: Effect of spacing on different grades tubers production in
potato genotype L-235.4 at Hattiban Farm, Khumaltar, 2069/70

Spacing Tuber size distribution (%) Tuber weight distribution (Vha) Total yield
(RR x PP in cm) (Uha)
<30g 30-60g =60 <30 g 30-60 g =60

60x 25 43.5 49.0 725 4.66 a 16.53 abe  6.56 27.75
60x30 40.7 53.0 6.50 4.6l1a 1955a 593 30.11
75x25 45.5 48.0 6.0 4.41 ab 17.50ab 592 27.83
75x30 352 54.7 100 3.08 bc 14226 7.08 24.39
90x25 422 49.2 850 373abc 13.74bc 648 23.95
20x30 3835 525 9.50 290 ¢ 1241 ¢ 6.14 21.45
Mean 41.0 51.1 7.96 3.90 15.66 6.35 25.91
F-test ns ns ns * » ns ns
LSD (0.05) - - - 1.282 4312 - -
CV (%) 13.6 11.0 30.0 218 18.3 26.6 164

Table 4.16: Effect of spacing on vegetative growth of potato in genotype L-235.4
at farmer's field in Chitwan, 2069/70

Spacing uni]in’::arl:r:ity Ground cover  Plant height Mo of stem/
(RR x PP in cm) (1-5 scale) (%) {cm) plant
60x 25 3.75 66.2 348 28
60x30 4.00 75.0 339 29
75x25 4.00 68.8 385 i3
75%30 4.00 70.0 379 2.6
90x25 4.50 70.0 7.8 2.7
90x30 4.00 65.0 38.2 3.0
Mean 4.042 36.83 2.871
F-test ns ns ns ns
LSD (0.05) . . - .
CV (%) 11.0 8.7 12.7 129

ns = not significant and® significant at 0.05 level
In column figures with same small letter (s) do not differ significantly by DMRT at 0,05 level
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Table 4.17: Effect of spacing on different grades tubers production in potato
genotype 1.235-4 at farmer's field in Chitwan, 2069/70

Spacing Numbers of tubers distribution Weight of tubers :
(RRx PP in (%) distribution (t/ha) T“‘:;:““
cm) <30 g 30-60g >60g <30g 30-60g >60g ;
60x 25 48.0 a 47.04 b 5.0 370a 10.08 o 2.39 16.16 a
60x30 43.0 ab 53,0 ab 4.0 2.95 ab 10,04 o 213 1512
75x25 42.0 ab 34.0 ab 4.0 2.00 be 8.40 ab 1.29 11.69 abe
75x30 37.0 b 56.0 a 7.0 2.04 be 8.89 ab 232 13.24 ab
B0x23 310c 61.0a 8.0 1.06 ¢ 6.95 ab 202 10,02 be
O30 38.0 be 56.0a 6.0 1.0Bec 5.60 h 1.71 8.3%9¢c
Nean 39.8 54.6 5.71 2.14 8.33 1.98 12.44
F-test did . ns e . ns =
LSD (0.05) 7.43 B.15 - 1.110 3.056 - 4,204
CV (%) 124 9.9 423 34.5 244 39.8 224

ns = not significant and® ** *=* significant al n.os
In column figures with same small lener (5) do nol differ significanily

001 and =0 001 levels respectively
by DMRT at 0.05 level

3.1.4.6 Verification of promising lines for processing potato production in hills
and terai conditions

Selected six processing genotypes for chips making were evaluated at on-station and
farmers field in Chitwan. Experiments were conducted in RCB design with 3
replications in both locations. One farmer was taken as one replication at
Saradanagar in Chitwan. Fertilizers were applied @ 150: 100:60 kg NPK/ha along
with 20 tons FYM/ha before planting the tubers. Observation was taken on
vegetative, yield parameters and processing parameters.

Vegetative parameters

Emergence percentage at 30 DAP, plant uniformity, ground coverage percentage
and plant height at 90 DAP showed the significant difference among the genotypes
at Khumaltar. The detail of these parameters is presented in Table 4.18. However, at
farmers' field in Chitwan, emergence percentage a 15 DAP and number of
stem/plant showed significant variation among the genotypes (Table 4.18).
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Table 4,18:  Vegetative parameters of promising genotypes of potato at
Hattiban Farm, Khumaltar, 2069/70
Emergence Plant

; Plant Ground lant -
Genotypes per \"[Eil;f uniformity COVErRgE height Et::;;:m
30 DAP D:EP scale) (1-5 scale) (%) {em)

PRP25861.1 47 9933 5.0 4.67 ab B35a 66,7 cd 513
BSUPO3 72.0ah 960 433 4.0 be 43.5 b 58.3d 573
L-235.4 I6.0cd 9733 4133 50a 48.5 ab 850a 4.93
CIP3BR7462 2274 9533 383 4.33 ahc 43.2 be 61.7d 327
HPS 7/67 720ah 100.0 467 367 ¢ 573a Bl.7a 57
HPS 1V/67 56.7bc 95331 4.67 I6Te 60.7a 80.0 ab 5.40
K. Jvati B3.33a 9933 4.0 5.00a 349¢ 7.7 be 6.33
Mean 556 97.52 4.40 4.33 49.7 72.1 522
F.l"m (L1} ns ns LL) L1} L] ns
LSD (0.05) 20.88 - - 0.7764 11.42 8.97 -
CV (%) 211 28 13.6 10.1 129 7.0 179

Yield Parameters

The number of less than 30 and more than 60 g tuber distribution percentage varied
significantly among the genotypes at Khumaltar while only more than 60 g tuber
distribution was varied significantly in Chitwan. The highest percentage (17.3%) of
>60 g tuber numbers was counted in genotype Kufri Jyoti at Khumaltar and 25.0%
in genotype CIP 389746.2 in Chitwan. The genotype L-235.4 had the lowest
percentage of >60 tubers in both locations (Table 4.19 and 4.20).

The genotypes differed significantly for production of 30-60 g and more than 60 g
tuber weight at Khumaltar and more than 60 g weight in Chitwan. The genotype L-
235.4 (13.99 t/ha) and Kufri Jyoti (12.77%) had the highest tuber yield of 30-60 g
and more than 60 g respectively, at Khumaltar. In Chitwan, the genotype
CIP389746.2 produced the highest tuber yield (13.5 t'ha) of more than 60 g tubers
(processing grade tubers). However, genotypes did not differ significantly for
production of total tuber yield in Chitwan (Table 4.21), whereas in Khumaltar Kufri
Jyoti produced the significantly the highest tuber yield of 28.85 t'ha (Table 4.19).

Processing quality
The dry matter and specific gravity was recorded the highest 20.8% and 1.078 in

genotype CIP 389746.2 at Khumaltar and 20.3% and 1.079 in HPS 7/67 in Chitwan.

The lowest dry matter and specific gravity was recorded in Kufri Jyoti in both
locations (Table 4,22).
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Table 4.19: Yield parameters of promising genotypes of potato at Hattiban

Farm, Khumaltar, 2069/70

ot Numbers oftubers distribotion (%) B0 “r“:bm“:}d‘““h”“““ ;‘;‘;

0g  J060g  60G 0g  30-60¢ =60 (Uha)
PRP 25861.1 333 be 58.7 £.0be 1.94 10.12 abe 39056 159 ¢
BSUPO3 490 a 4313 7.7 be 136 927 e 437 h 16.99 be
[-235.4 437 ab 513 4.7¢ 4.64 1451 a 357h 2276h
CIP 349746.2 42T ab 44.7 12,7 ah 2.12 T48¢c 5800 1540 ¢
HPS /67 38.7 abe 513 10.0 abe 2.10 9.70 be 550 h 17.41 be
HPS 167 39.3 abc 503 10.3 ahe 2.40 10,21 abc G.13 A 18.73 be
K. Iyoti 8ic 54.0 173a 208 13.99 ab 12.77a 2885a
Mean 92 505 10.10 2.68 10.76 6.0 19.44
F=lest ® ns L] ns L] L1 L L]
LSD (0.05) 10.68 . T7.016 - 4,255 4,127 5.533
CV (%) 153 1.9 ia.] 373 223 %6 16.0

Table 4.20: Yield and yield parameters of promising genotypes of potato at
Farmers field Chitwan, 2069/70

Emergence AR

percentage No of stem Tuhber size distribution (%)
Genotypes

15 fplant
30 DAP
DAP <30g 30-60g >60g

PRP 25861.1 8.0bcd 47.3 34b 273 57.7 1436
BSUPO3 10.33bc 48.0 44a 20.3 58.7 21.0a
L-2354 3.04 39.7 3lb 22.7 70.3 70c
CIP389746.2 14.33ab 46.0 34b 21.0 54.0 250
HPS 7/67 267d 420 3.8ab 323 56.7 11.36c
HPS 1I/67 4.0 cd 37.0 3.6ab 41.3 50.0 8.67he
K. Jyoti 18.67 a 43.7 RN 23.7 53.7 22.33a
Mean B.71 434 3.536 27.0 57.3 15.67
F-test e ns » ns ns o
LsD (0.05) 6.428 - 0,7987 - - 5.784
CV (%) 41.5 10.7 12.7 35.1 14.5 20.8

The content of reducing sugar is below the acceptable limit (<150 mg/ 100 g fresh
wt.) in all genotypes at both locations. Though there was no significant variation on
tuber yield among the genotypes in Chitwan, farmers preferred the genotype PRP

25861.]1 due to its red skin.
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Table 4.21: Yield and yield parameters of promising genotypes of potato at
Farmers field Chitwan, 2069/70

Weight of tubers distribution (t'ha) Total yield

e i 30z 3060 g >60 & (t/ha)
PRP 25861.1 1.19 11.55 B.06 bed 20.80
BSUPO3 0.97 12.85 12.44ab 26.25
L-2354 1.18 14.22 3.72d 19.12
CIP389746.2 0.74 B.67 13.50a 2291
HPS 7/67 1.93 13.92 7.74 cd 23.59
HPS I1/67 1.B5 12.92 60d 20.78
K. Jyoti 0.97 11.26 11.68abe 23.90
Mean 1.26 12.20 0.02 22.48
F-test ns ns ey ns
LSD (0.05) - - 4318 -
CV (%) 402 24.0 26.9 20,3

Table 4.22: Processing quality parameters of promising genotypes of potato
at Hattiban Farm, Khumaltar and farmers field Chitwan,

2069/70
Khumaltar Chitwan
- DM  Specific R::;:rng DM  Specific Rﬁ;mg
Ch) ety g OF W noog#

fr. wi) wt)
PRP 258611 205 1.074 358 19.1  1.068 30.0
BSUPO3 180  1.068 35.3 187 1075 4.4
L-235.4 202 1.072 36.5 165  1.072 33.8
CIP389746.2 208 1078 425 173 1.067 65.7
HPS 7/67 198 1.070 393 203 1.079 69.0
HPS 1/67 189  1.067 374 187  1.065 4.8
K. Jyoti 183 1061 36.0 183 1065 19
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3.1.5 Develop low cost PBS production technologies and maintain quality of
different levels of seed standards in three major agro-ecological reglons

Since the establishment of tissue culture laboratory and the glasshouse in 1989,
National Potato Research Programme (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 valuable planting materials (PBS) each year.
However, the program is providing the PBS to the stack-holder / farmers at
subsidized price so as to make it affordable to 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 efficiency of in vitro multiplication
and subsequent PBS production under glasshouse condition. Selection of
appropriate and efficient methods for in vifre rapid multiplication of plantlets and
microtuber production under in vitro conditions and sustainable and, economic
production PBS under glasshouse is the main focus the laboratory unit. 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. From last fiscal year, new
program “Soilless medium (Hydroponic)" has been introducing in the small scale as
an experiment for PBS production.

To overcome these problems, program has already done some studies and published
results on the use of natural light for ir vitro plantlets under laboratory conditions.
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 vitro plantlets and maximum production of medium 1o
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 plantlets under fn virro
conditions, efficient production of minituber in a sustainable way and to know about
the virus status of the succeeding generation of PBS under on-farm as well as on-
station.

3.1.5.1 Long term preservation of potato germplasm under in vifro conditions

There are several chemicals (plant growth retardants; PGR) for long term
conservation of potato germplasm under in vitro conditions. These are ABA, maleic
hydrazide (MH), chlorichorine chloride (CCC) ectc (Lizarraga et al, 1989). The
experiment was conducted under in vifro condition during 2012/13. Ten single
nodes were sub-cultured on each jar and 10 bottles per replication and repeated into
three times. Potato cultivars Janak Dev was used in the study. Treatment
combination is given in the Table 5.1. After one month of sub-cultured, necessary
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parameters were taken in every month. Compared to control or standard checked, all
tested plant growth regulators showed good effects on most of the measured
parameters. However, maleic hydrazide (8 ppm) showed better effects by making
slow growth of the tested plants under in vitro condition followed by ABA (5 ppm)
(Table 5.1 and 5.2). After three months, the most of the treatments were
contaminated, so could not maintained further for continue observation. Anyway,
within the short period of experimentation, PGR showed some effects on the growth
and development of root and shoot of the sub-cultured plants. This study will be
continuing in the next year with some improvement in the laboratory conditions.

Table 5.1: Effect of different chemicals on plant establishment, plant helght
and node/plant under in vitro condition, 2069/70

% plant Plant height (cm) Node/ plant (No.)
Treatment 1st Znd Ird 1=t Znd 3rd

establish

month month  month month month month

ABA @ 2 ppm RS 0 2.6 5.1 0 2.7 51
ABA @ 5 ppm o0 i 1.4 49 0 1.7 3.5
ABA @ 10 ppm B5 0 Cont. Cont 0 Conk Cont.
MH @ 5 ppm 1] 35 Cont, Cont. 2.1 Cont Cont
MH @ 10 ppm 95 2.0 4.1 6.2 12 42 4.9
MH @ 20 ppm 90 2.0 a2 38 11 48 51
CCC @ 2 ppm 95 26 7.8 B2 23 71 8.2
CCC @ 4 ppm 90 25 7.5 Cont 31 6.1 Cont
CCC @ 6 ppm 90 31 6.7 B0 3.0 6.5 73
Control (only MS) 90 5.2 9.5 Cont. 42 9.8 Cont

Maleic hydrazide (MH), Chlerichorine chloride {CCC), Cont. = Contaminatio
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Table 5.2: Effect of different chemicals on leaf and branch development and
on root length under in vitro condition, 2069/70

Leafy plant [No.] Branch/ plant (No.) Root length [cm)
Treatment L 2nd ard 1st o 3 10 o T

mant mank maonk mant maont mont mont

b h h h month h h manth h
ABA @& 2 ppm o 35 6.7 0 0 21 i 25 32
ABA @ 5 ppm ] 2.2 6.0 o o 1.6 0 2.0 an
ABA @ 10 ppm 0 Cont. Conz D o Cont @ Cont Cont,
MH® 5 ppm 56 Cont.  Cont 1.0 22 Cont 1.5 Conk Cont.
MH @ 10 ppm 4.6 9.0 112 1.0 18 2.5 o i1 50
MH & 20 ppm 48 7.3 A4 i 12 2.6 1] 28 is
CCC @ 2 ppm 75 110 131 15 32 19 25 4.8 7.5
CCC@ 4 ppm 6.0 125 Cont. 2.0 3.10 Cont 2.0 5.0 Cont
CCC@ b ppm 58 8.5 10.4 1.2 1.7 5.2 1.6 41 7.8
Control [only MS) 9.5 123 Cont. 2.1 i | Cont 31 6.0 Cont

Malcic hydrazide (MH), Chlorichorine chlonide (CCC),
Cont. = Contamination

3.1,5.2 Comparative study of hydroponic and soil based medium for efficient
production of PBS under glasshouse conditions

This experiment was designed to know the performance of hydroponic cultivation
system in potato for minituber production. Before planting, in vitro plantlets were
rooted in the sterilized sand medium for 2-3 weeks under glasshouse condition on
nlastic tray. Five varieties were planted in the bed i.e. Kufri Jyoti, Cardinal, IPY-8,
L-235.4, Janak Dev and Khumal Seto-1. One day before planting, nutrient medium
was formulated and mixed in the over head tank and circulated in the planting bench
and underground tank and again in the overhead tank using electric pump. The
plants were planted on 2069/6/22 and harvested on 2070/10/21. From the
experiment number of plant established, plant height, number of main stem,
tuber/plant and yield of PBS were recorded.
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Fig. 5.1 A sample sketch of hydroponic system for PBS production of potato

Necessary facilities were not completely established in the glasshouse; however,

planting was done in the basic facility. The plant establishment and plant height was

found good, and tuber formation was also satisfactory in hydroponic system

compared (o the soil based medium (Table 5.3).

Table 5.3: Comparative study of hydroponic and soil based medium for
minituber production under glasshouse conditions, 2069/70

Treatment Plant Plant Minituber/plant Minituber yield/

establish  ht. (cm) (No.) plant (g)
(%)

Kufrl Jyoti

Soil medium 90,5 54.8 4.7 45.5

Soilless medium B5.5 50.5 11.8 85.1

Cardinal

Soil medium 95.5 62.0 4.4 50.2

Soilless medium 80.5 58.0 73 72.6

Janak dev

Soil medium 20.0 76.5 7.1 65.3

Spilless medium 82.5 58.5 17.5 105.5

Khumal seto-1

Soil medium S04 65,1 3.1 88.8

Soilless medium B5.2 60.2 236 2104

L2354

Soil medium 96.3 56.5 6.8 95.5

Soilless medium 86.2 485 14.2 110.5
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The maximum tuber number per plant was 81 observed in Janak Dev in hydroponic
whereas, the maximum tuber number was 19 in Khumal Seto-I under soil base
medium. Tuber number as well as tuber yield was found satisfactory in hydroponic
cultivation (Table 5.3 and Fig. 5.2). Under hydroponic cultivation all the tested
potato varieties produced higher number and yield with compared to soil base

medium cultivation (Table §,3).
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3.1.5.3 Degeneration studies of PBS under different agro-ecological zones at
field conditions

In potato crop, degeneration is mostly due to infection with one or more viruses
which reduce potato yield by 10-60 %. When we go in specific viruses the yield
reduction is varied with individual virus, yield reduced by 50-95% with PLRV
infection, PVX cause 5-70% yield loses PVYM yield loss of about 10%, 11-38% by
PVS and FVS, up to 60 % by combined effect of PVS and PVA and up to 95 % by
PVY, In this way yield reduction by virus infection depends, on percentage of
infected plants and the type of virus(es) infecting the plant. Potato seed
degeneration study had been conducted for several years by Potato Research
Programme (Annual Reports, 1984/85; 1988/89-1992/93). The study was done only
by comparing rouged and none rouged of virus infected plants. But, because of the
change of seed lots during the study period, the infected plants appeared
occasionally and so significant yield differences were recorded between the
compared treatments, and hence, yielded no output. During the fiscal year 2069/70
the experiment was conducted at two locations, RARS, Parwanipur, Bara to
represent the tropical region and NPRP, Khumaltar, Lalitpur to represent the sub-
tropical region of Nepal.

The treatment combination were (1) covered by insect proof net, (2) only spraying
of appropriate insecticides when aphid population reaches critical (3) only rouging
of infected plant (negative selection) (4) spraying of appropriate insecticides and
rouging of infected plant (negative selection) (243) and (5) no spray and rouging
(control). The plot was manure at the rate 100:100:60 kg/ha NPK and compost at 20
t/ha. Aphid population dynamics study; aphids were observed at weekly interval
using leaf count and yellow water tray methods. After harvest, three seed size tubers
will be brought back to Khumaltar and stored in PRP's coldstore. At the field
condition, visual observation method was applied for virus monitoring. Five tubers
from each treatment were collected during harvesting time and that was used for
virus testing by DAS-ELISA method at Khumaltar, Potato cvs. Kufri Jyoti and

Cardinal were used at Parwanipur and Kufri Jyoti and Janak Dev were used at
Khumaltar condition.

At Khumaltar, the PBS was planted on 2069/10/3 and harvested on 2070/1/21 and at
RARS, Parwanipur PBS was planted on 2069/6/22 and harvested on 2069/9/28, All
cultural operations were done as and when needed at both locations. In both places,
none of the potato viruses were observed under field conditions and observed only
some insects (aphids and beetle) in some plots. The plant characters and discase
reaction under field condition is given in table 5.4 and 5.9, tuber yield and seed size
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distribution in table 5.5 and 5.8 and virus status by DAS-ELISA method in table 5.6
and 5.9. Tuber yield and other plant characters were according to their varictal
characters. This is the first year of the study so treatment showed no significant
difference on virus status at ficld as well as laboratory test under both conditions. In
the case of virus test by DAS-ELISA, none of the tested samples were found
infected by the viruses, however, the virus concentration was varies within the
sample as well in the types of viruses. Similar trend was observed in both of the
locations (Table 5.6 and 5.9).

Table 5.4: Plant characters and disease reaction (under field condition) of
potato planted under degeneration studies at NPRP, Khumaltar,

2069/70

Treatm
ents

Emer
gence
count

Unifor

mity
(1-5)

Stem

/plant
Na

Plant
height
(cm)

Remarks

ViT1

ViTZ
V1T3

ViT4
VI1T5
VIT1
ViT2
VaT3
ViT4
V2TS

49.67

49,00
49.67

50.00
49.67
49.00
47.67
48.00
47.00
49.00

4.7
37
4.3

43
3.7
3.3
43
3.7
33
33

3.7

32
3.9

33
3.5
27
2.7
2.3
2.5
24

32.0

248
274

27.8
313
B9.8
62.2
62.7
68.7
68.2

Observed
aphid

Plot size: 7.5 m" (3 m x 2.5 m) ;
V1 = Kufri Jyoti, V2 = Cardinal; T1: Covered by insect proof nct, T2: Only spraying of Bppmprl?.tt
insecticides when aphid population reaches critical, T3: Only rouging of infecled plant [N:gaztw:
selection), T4: Spraying of sppropriate insecticides and rouging of infecied plant (Negative sclection)
{2+3), T5: No spray and rouging (control)
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Table 5.5: Yield and tuber size distribution of potato planted under
degeneration studies at NPRP, Khumaltar condition, 2069/70

Plant

Tuber size distribution (No. wt./plot)

Treats 2 eatall Under size Seed size Ower size Tuber Yield
Irep No)  No Wb o W WA NoJ/plot  /plot(kg)
: - kg - ke kg
VITI 50 530 043 1393 540 393 430 2317 10.20
VIT2 50 653 043 1603 640 400 423 2657 11.00
VIT3 50 537 037 1413 523 383 363 2333 .23
VIT4 50 650 057 1497 583 407 463 2553 11.03
VITS 49 73.0 060 1527 590 580 543 283.7 11.93
V2IT1 50 663 047 1607 630 453 480 2763 11.53
VaT2 50 497 030 1347 570 367 4.10 221.0 10.13
VaT3 &11] 347 020 1203 490 403 4320 1953 0.27
ViT4 50 483 040 1373 570 500 523 235.7 11.33
V2TS 50 273 020 1327 633 257 293 185.7 947

Table 5.6: Virus status by DAS-ELISA test (under laboratory condition) of the
potato planted under degeneration studies at NPRP, Khumaltar

condition, 2069/70

Treatment Potato viruses infection tested by DAS-ELISA

PLRV PVA PVM PVS PVX PVY
VITI 0.160 0.071 0.084 0.076 0.074 0.09]
VIT2 0.194 0.100 0.121 0.068 0.067 0.105
VI1T3 0.188 0.091 0.099 0.076 0.081 D.101
VIT4 0.107 0.086 0.080 0.077 0.065 0.088
V1T 0.115 0.064 0.074 0.062 0.066 0.086
V2Tl 0.131 0.091 0.112 0.088 0.078 0.100
VaT2 0.110 0.071 0.096 0.077 0.063 0.088
V2T3 0.124 0.084 0.089 0.079 0.072 0.096
ViT4 0.133 0.080 0.078 0.061 0.067 0.091
V2TS5 0.155 0.08%6 0.085 0.076 0.072 0.102
Negative
control (OD) 0102 0064 0081 0073 0067  0.080

Plotsize: 7.5m* 3 mx 2.5 m)

V1= Kuiri Jyotl, V2 = Janak Dev; T1: Covered by insect proof nct, T2: Only spraying of appropriate
insecticides when aphid population reaches critical, T3: Only rouging of infected plant (MNegative
sclection), T4: Spraying of appropriate insecticides and rouging of infected plant (Negative sclection)

(2+3), T5: Mo spray and rouging (control)
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Table 5.7: Plant characters and disease reaction (under field condition) of
potato planted under degeneration studies at RARS, Parwanipur

condition, 2069/70
ek Baer e Sem o Pl ou sy p Py RV PR
ments  gence l'l'II_t:.' o i A M 5 X Y v ey
(1-3) Wo (em)
VITI 49.7 4.7 4.2 327 - - - - - -
VIT2 49.7 4.0 34 24.8 - - - - - - Reetle
VIT3 50.0 4.7 R 274 - - - - - -
VIT4 0.0 43 3.3 278 - - - - - -
Observe
VITS 0.0 43 4.07 113 - - - - - - d aphid
ViTl 49.7 4.0 2.7 89.8 - - - - - -
VT2 48.0 4.3 24 622 - - - - - -
VIT3 487 43 215 617 - - - - - Beelle
Observe
V2T4 48.0 40 257 ©6B7 - - - - - - d aphid
VTS5 493 40 313 682 - - = & =

Table 5.8: Yield and size distribution of potato planted under degeneration
studies at RARS, Parwanipur condition, 2069/70

Plant

Tuber size distribution (No. wt/plat)

: : - Tuber Yield/plot
Treatments  harvest. Under size seed size Ower size no.fplot (kg)
(No.) No. wi(kg) No. wt(kg) No. wi(kg)

VITI 50 273.0 3.03 34035 1680 50.0 630 6633 26.13
VIT2 40 3377 323 2803 1480 383 477 6563 22.80
VIT3 50 2703 2.67 3113 1637 793 6.33 661.0 2537
VIT4 50 2830 277 3843 1737 397 480 707.0 24.93
VITS 48 2647 3,17 3697 1840 440 633 6783 27.90
V2TI 30 2403 230 2477 B70 163 160 5043 12.60
VT2 50 2083 2.07 2533 1190 227 230 4843 16.27
VaT3 49 191.,7 220 286.7 1300 317 3.83 5100 19.03
V2T4 50 187.0 227 3500 1597 373 423 5743 2247
V2T5 50 315.0 3.07 4720 1843 257 2467 8127 24.17

Plot size: 7.5 m* (3 m x 2.5 m)
V1 = Kuffi Jyoti, V2 = Janak Dev; T1: Covered by inseet proof net, T2: Only spraying of appropriale
insecticides when aphid population reaches critical, T3: Only rouging of infected plant (Negative
selection), T4: Spraying of appropriatc insceticides and rouging of infected plant (Megative selection)
{2+3), T5: No spray and rouging (contral)
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Table 5.9: Virus status by DAS-ELISA test of the potato planted under
degeneration studies at RARS, Parwanipur condition, 2069/70
Potato virus infection tested by DAS-ELISA

Treabmes PLRV __ PVA _ PVM PVS VX PVY
VITI 0.173 0.071  0.084 0.064 0.076 0.090
VIT2 0.196 0.086  0.122 0.075 0.077 0.124
VIT3 0.256 0,091  0.098 0.076 0.080 0.125
VIT4 0.138 0.084  0.080 0.067 0.076 0.087
VITS 0.132 0064  0.088 0.072 0.065 0.096
VaTl 0.159 0.071  0.1019 0.068 0.079 0.106
VaT2 0.185 0.091  0.09 0.087 0.073 0.089
VaT3 0.166 0.084  0.082 0.069 0.062 0.087
ViT4 0.162 0.070 0.084 0.071 0.061 0.091
ViTs 0.188 0.072  0.089 0.070 0.073 0.104
Negative

cantrol (OD) 0.129 0056  0.075 0.061 0.059 0.098

Plot size 7.5 m2 (3 mX2.5 m)

V1 = Kufri Jvoli, V2 = Janak Dev; T1: Covered by inseet proof net, T2: Only spraying of appropriate

insecticides when aphid population reaches critical, T3: Only rouging of infected plant (Negative

selection), T4: Spraying of appropriale msecticides and rouging of infected plant (Megative selection)

(2+3), T3: No spray and rouging (control)

3.1.5.4 Survey and surveillance of virus on different seed standard at different
research station and farms

Seed producer groups, farmers or stations situated under different agro-ecological
zones should know how long (number of generations) can be multiplied PBS as
quality source sceds for ware potato production for their respective zones/areas.
Similarly, in the case of seed production at Farm/Station also should know the
quality of seed stock. Such type of survey activity may help for the optimum
utilization of valuable pre-basic as well as basic seeds for seed production purpose
and also ensures the availability of quality seeds for ware potato producers.

Immediately after establishment of the laboratory and production of the PBS, most
of the RARS and ARS had started to use the high quality seed for the production of
the quality basic seed for their own seed production program and or for distribution
to the respective regions. Since long, there is lack of systematic seed quality
maintenance program and supervision program. Keeping this in mind, NPRP is
started to train the staffs and observed the field where basic seed is producing.
During surveying period, total six research stations were visited and collected some
basic information. In the first stage, mainly diseases and pests were recorded under
field condition and in the second stage the collected sample seed were bought to
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NPRP for serological test of potato viruses. The field observation result is presented
in table 5.10 and virus reaction from laboratory test is presented in table 5.11,
Maintaining the generation of the seed is the most important and difficult too. At
present, this is lacking in most of the seed producer partners. In the case of virus
identification in field observation and laboratory test were found similar results on
virus status (Table 5.10 and 5.11). Mainly, local cultivars were found high
percentage of virus infection in most of the served locations.

Table 5.10: Disease (mainly virus) and insect status of the potato grown under
different Research Stations by using PBS under field conditions,

2069/70
Amount
Research Altitude  Target  Seed : 1
Station/ Farm (masl) {lnrﬁ atsadadd Variety p::t;]td Dizeased Insects Remarks
RARS 150 m 6.0 RS-3 K. Sindun 300 PLRY, -
Tarahara Scab,
ER
RS-2 Janak Dev 400 EB -
ns-2 Cardinal 500 EB
BS-2 K. Ralo 800 LB -
Mo,
BS-2 IFY-8 700 LB -
No
ARS 125m 015 - 8 13 -
_ Belachapi varictics
RARS 100m 50 - C 140 Virus ~ Aphid Generation
Parwanipur - K. Sinduri PLRV - not
B3 Janak Dev - - maintained
- Janak Dev - -
ARS 50 BS 2 K Jyoti -
Malepatan PBS Diesiree - =
BS2 Janakdev - -
- BRA3-65 - -
RARS B53 Desiree S0 kg - -
Nepalgunj - K Iyoti S0 kg - -
- Cardinal 50 kg - -
A KSindhuri 50kg  Virus  Aphid
ARS Dailekha 1255 BS3 Cardinal - -
BS 3 K Ivoti - -
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Table 5.11: Status of potato virnses tested by DAS-ELISA technique potato
grown using PBS under different Research Stations, 2069/70

Level Potato virus infection tested by DAS-ELISA
" ; of
Foniak Cultivar \sic PVX PVY PLRV PVA PVM  PVS
seed
RARS Cardinal BS-Z 0.081 0.110 0081 0076 0077 009
Tarahara  Janakdev BS-2 0.094 0099 0094 0.075 0094 0.086
HPSTV67 - 0086 0.131 008 0085 0086 0.093

K. Sindhuri BS-3 006 0099 0176 0105 0.074 0.076
K. Rato BS-2 0.091 0092 005 0076 0094 0.085

ARS K.Jyoti BS-3 0099 0114 0076 0094 0091 0.135
Belachapi  Local - 0.1492 008 0176 0.18 0.086 0.076

L-235.4 - 0.092 0075 0085 0067 0093 0.094
RARS C 140 - 0397 0.138 0267 0.094 0127 0,086
Parwanipur  Janakdev BS-3 0.074 0.102 0076 008 0068 0,077

K.Sindhuri -  0.247 0209 0.152 009 009 0.179
:ﬁp aan Kol BS2 0070 0120 008 0086 0076 0.085

BR&63-65 - 0.076 0.146 0094 0.092 0150 0.129
Desiree B5-1 0.087 0.075 008 0076 0073 0.081
Janakdey BS-2 0.060 0.078 0.06 0.094 0.094 0.093

RARS Cardinal BS-3 0.059 0059 009 008 0126 0.086
Nepaljung K. Jyoti - 0071 006 0.081 0080 0.143 0.065
KSindhuri - 0066 0065 0148 0.086 0.085 0.076
Desirre  BS-3 009 0068 (0086 0060 0.067 0.076
ARS Cardinal BS-3 0064 0103 0076 0076 0095 0.093
Dailekh K Jyoti BS-3 0.137 0068 0.145 0.095 0.08 0.141
Negative
control s - 0066 0.065 0063 0061 0063 0.062
(OD)

Threshold value = Average value of healthy control x Standard deviation

3.1.5.5 Virus elimination of promising clones and farmers most preferred
cultivars

At the end of this fiscal (2069/70) year or immediately after harvest, potato variety

ROSITA was received from Dolakha district for virus elimination purpose. After

breaking tuber dormancy, stepwise virus elimination work has been carried out

under laboratory conditions. Rosita is the most popular and growing since late

1970’s at major part of Dolakha and Sindhupalchok district. Farmers from those
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areas demanding PBS for long, but we could not produce mainly because that
variety is highly susceptible to wart disease. Finally, NPDP (DoA) Khumaltar also
requested for producing PBS of Rosita. For this purpose, this unit received three
samples from Hattiban for virus elimination. Last fiscal year, the tissue culture
laboratory was heavily contaminated and slowly it has some improvement.
Recently, one sample form Dolakha and three samples from Hattiban have been
already transferred to in vifro condition for virus elimination purpose. In the next
step, meristem tips excision will be carried out for virus elimination. Still there is
some problem in the laboratory i.e. some contamination of laboratory room because
of last year’s water leakage, lack of genuine equipments and lack of trained main
power especially on virus elimination and testing.
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3.1.6 TImproving food security and nutrition of rural people in Nepal and
Bhutan through collaborative potato breeding for yield stability and
micronutrignt density

Introduction

This is ADA/CIP-funded three years project in Nepal, Bhutan Potato Development
Project (BPDP) implements this project in Bhutan, Li-Bird one of the NGOs
working in Nepal implements in Jumla and NPRP/NARC implements its activities
in Khumaltar and this project in Dolakha and Sindhupalchok districts of central
Nepal. To get extension workers, researchers, consumers and farmers acquainted
with participatory evaluation of the nutrient-rich potato clones and improved potato
production technology at the time of planting, flowering and at harvest were
conducted at Nucleus Seed Potato Production Farm (NSPF) Nigaley, Sindhupalchok
district. In all the trainings, the participants were from DADO Dolakha and DADO
Sindhupalchok, NSPT Nigaley and selected potato farmers from Dolakha and
Sindhupalchok districts and different disciplinary divisions and NPRP Khumaltar, It
was to involve all the partners in participatory variety selection (PVS).

Materials and Methods

The seed materials necessary for Li-Bird Jumla and NPRP were multiplied at
Hattiban Research Farm Khumaltar in the summer and ARS (Hort.) Pokhara in
winter season respectively following recommended cultural practices.

One set of mother trial was planted at Nucleus Seed Potato Production Farm
(NSPF) Nigaley, Sindhupalchok with 15 clones. Two sets of baby trials were
planted in Kharidhunga area of Dolakha district and 2 sets in the periphery of
Nigaley Farm in Sindhupalchok district. Number of clones planted was 15 in all the
testing sites. Rosita, a highly popular variety in the locality was used as the check.
Three participatory variety selection trainings were conducted 3 times, one before
planting mother baby trials, another at the flowering stage and one at harvest. Thirty
to thirty-five trainees participated the training. The participants were from NARC,
DADQ Dolakha, DADO Sindhupalchok, NSPF Nigaley and the potsto farmers
from both of the districts. The training was conducted for 3 days and covered theory

and practical portions, both. The trainers were from NPRP and CIP New Delhi,
India in all the times.

The tested clones were CIP395112.32, CIP393382.44, CIP395017.242,
CIP390478.9, CIP399092.116, CIP394611.112, CIP393617.1, CIP393536.13,
CIP399078.11, CIP395017.229, CIP393073.179, CIP394613.139, CIP392740.4,
CIP395067.22 and Rosita. All other cultural practices were followed as per the
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recommendations. The data gathered were from all of the 3 sets of trials was s
following:

a. Growth paramefers

1. Emergence (%) at 30 and 45 days after planting

2. Plant height (average of 5 plants/ clone)

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

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

5. Number of main stems per plant (average of 5 plants), and
6. Late blight rating (using 1-9 scale)

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

Results and Discussion
Hattiban activities

At Hattiban Potato Research Farm, two activities; true seed screening and clone
multiplication work were carried out in the crop seasons. During the period of
project planning, NPRP had received 18 hio-fortified potato clones from CIP Lima
in advance and were maintained in in-vitro. They were field multiplied last year and
the harvest was used in Mother and Baby trials planned for Dolakha in February,
2013. Same lot was given to Li-Bird Jumla activities also.

In the true seed trial, the seeds were from new stock so the dormancy breaking
treatment was carried out with GA3, but did not emerge well, however, the
harvested tubers are stored in the cold store for the utilization next season.

Field testing

The weather remained comparatively wet this year in Nigaley arca therefore the
growth and development of the crop was hampered little bit. In the results the check
variety “Rosita” after 3, 4 decades of introduction in this area, still performed well
and ranked second in almost all of the trials conducted (Table 6.1, 6.2, 6.3 and 6.4).

All the three participatory varictal selection (PVS) trainings were completed
successfully and remained fruitful to the participants and organizers both. NFRP
from the centre also actively participated Li-Bird activities of Jumla in the season.
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Table 6.1: Plant characters of potato genofypes tested at Mother

Trial,Dolakha 2069/70
i Emergence  Ground Plant Sp“m" Late blight
s (%)  Cover(%) bt(m) o severity C4)

CIP395112.32 99 83 55 (5] 58
CIP393536.13 96 33 33 2 62
CIP392470.4 94 18 2 3 70
CIP393073.179 79 32 21 1 22
CIP399092.116 98 70 9 3 85
CIP393382.44 01 52 43 3 88
CIP394611.112 99 55 34 5 85
CIP393617.1 95 63 35 4 35
CIP399078.11 95 RS 51 B a7
CIP397060.19 o6 23 17 2 T2
CIP395017.229 86 37 30 4 23
CIP395017.242 o8 32 26 3 47
CIP394613.139 96 T2 36 4 87
CIP399067.22 85 13 41 3 52
Raosita (check) 100 67 41 4 82
Mean 24.2 48.4 333 34 58.0
F—Tﬁﬁl HS Ll - L1 Ll
LSD (0.05) 14.9 16.1 8.4 1.8 252

In mother trial of NSPF Nigaley, results revealed that the plant emergence at 30
DAP was the highest (100%) in check variety Rosita and the lowest in CIP
393073.179 (79%) probably it is due to the wide adaptability of this variety in the
locality. Clone CIP390478.9 had very poor performance. In rest of the tested clones,
it remained in between (Table 6.1). The percent ground cover among tested clones
varied from 23 in CIP 397060.19 to 85 in CIP 399078.11. Plants of clone CIP
395112.32 were comparatively taller in height measuring 55 cm followed by CIP
399078.11 (51 cm). The mean plant height of the tested clones was 33.3 cm.
Average number of main stems were counted highest (8) in CIP 399078.11
followed by clone CIP 395112.32 (6) and lowest (1) in CIP 393073.179. Clone CIP
393073.179 and CIP 395017.229 were found moderately late blight resistant clones,
whereas all other as susceptible.

Number and weight of marketable tubers per plot was obtained highest in the clones

CIP 395017.229 (161) and 395112.32 (13.0 kg), respectively (Table 6.2). Non-
marketable tubers per plot were counted highest (266) in the clone CIP 399067.22
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followed by CIP 394611.112 (263), CIP 395017.229 (205) and CIP 393617.1 (202),
respectively.

Total weight per plot was produced highest (15.2 kg) by the clone CIP 395112.32
and lowest (1.7 kg) in CIP390478.9. Total weight per plot ranged from 0.1 kg ta 0.5
kg in the trial. Yield was adjusted highest (28.5 tha) in the clone CIP395112.32
followed by CIP395017.229 (27.6 t/ha) and CIP393073.179 (24.5 t/ha) respectively
(Table 6.2). Only the clones CIP 394611.112, CIP 394613.139 were superior to the
local check (Rosit). Majority of all other clones tested in the trial produced less
yield than in check variety Rosita (13.6 t/ha).

In the case of plant maturity, clones CIP390478,9, CIP394613.139 and CIP
399067.22 were observed early maturing, CIP393073.179, CIP399093.116,
CIP394611.112 and 397060.19 were medium and all the remaining as late in the
trial (Table 2). Marketable yields of Rosita, a check variety was inferior to CIP
395112.32, CIP 3924704, CIP393073.179, CIP 394611.112, CIP399078.11
CTP395017.229, CIP395017.242 and CIP394613.139.

Same potato genotypes were tested as baby trials in 4 different farmers’ fields of
Dolakha and Sindhupalchok districts. Though all the clones tested had better
emergence in farmers’ fields, as in mother trial the check variety Rosita had highest
emergence (100%). Percent ground cover was highest in the clone CIP 399092.116
(91) and lowest (18) in clone CIP390478.9.
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Table 6.2: Yield characters of potato gemotypes tested at Mother Trial,

Dolakha 2069/70

Market  Market Non-market. Total Adjusted Market Mat

Genotypes tuber/  wt/plot  tuber/plot  wt/plot yield Yield rkty
plot(no)  (kg) (no.) (kg) (t/ha) (t/ha)

CIP39511232 98 13.0 99 15.2 28.5 24.3 L
CIP393536.13 60 32 54 43 32 6.2 L
CIP392470.4 134 54 69 6.7 13.3 10.6 L
CIP393073.179 102 6.9 55 9.3 24.5 176 M
CIP399092.116 46 1.7 181 3.7 7.1 i3 M
CIP393382.44 79 36 79 4.7 9.7 7.4 M’
CIP394611.112 131 5.6 263 9.1 17.0 10.6 M
CIP390478.9 35 1.0 76 13 32 1.9 E
CIP393617.1 B3 42 202 7.3 14.2 B.1 L
CIP399078.11 106 44 87 7.0 13.7 8.8 L
CIP397060.19 75 4.2 75 5.7 10.9 8.1 M
CIP395017.229 161 9.5 205 12.6 27.6 20,9 L
CIP395017.242 81 35 72 7.0 13.2 10.4 L
CIP394613.139 116 6.8 93 9.0 17.3 133, B
CIP399067.22 51 1.9 266 4.7 10.6 43 E
Rosita (check) 82 4.6 181 1.5 13.6 8.6
Mean 063 51 135 72 14.6 10.2
F‘Tﬂﬁt (1] ok (1) Ll L L Ll
LSD (0.05) 46.8 2.1 70.0 2.1 6.3 4.9

Plants of clone CIP399092.116 were taller (48 cm) than all the clones tested
followed by CIP 399078.11. Average numbers of main stems per plant were
counted highest (5) in CIP399078.11 and lowest (1) in CIP3990478.9. Severity of
late blight discase was measured the highest (74%) in the clone CIP 390478.9 and
lowest (25%) in CIP395017.229 and CIP 395017.229. Variety Rosita was scored
second in late blight susceptibility in the trial scoring 73%.
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Table 6.3: Plant characters of potato genotypes tested at Baby Trial, Dolakha,

2069/70
¥ TR Ground Plant Stem/ Late I:I.ighl
enotypes ) Caover ht, {cm) plant severity
(%) (no.) (%)
CIP395112.32 94 86 42 A4 40
CIP393382.44 94 71 36 3 68
CIP395017.242 98 39 23 3 56
CIP390478.9 92 18 4 1 74
CIP399092.116 97 91 48 - 63
CIP394611.112 08 80 39 4 54
CIP393617.1 02 74 36 i 40
CIP393536.13 97 69 34 2 51
CIP399078.11 95 88 47 -] 25
CIP395017.229 95 65 i3 1 25
CIP393073.179 21 48 23 2 53
CIP394613.139 98 86 36 i 69
CIP392740.4 95 50 20 3 70
CIP395067.22 02 33 21 2 60
Rosita (check) 100 85 39 4 73
Mean 95.3 65.4 32 0 54.6
F-Test NS b e ey NS
L.SD (0.05) 6.5 225 11.2 12 373

Except in the emergence and late blight disease severity, a highly significant
different was observe in all the vegetative parameters tested (Table 6.3).

Average numbers of marketable tubers were counted highest (96) in variety Rosita
(Table 6.4), whereas in the tested clones it ranged from 21 to 87. Highest weight of
marketable quality tubers were recorded in the clone CIP 3951 12.32 (6.4 kg)
followed by CIP 395067.22 (5.7 kg), respectively. As in mother trial, the
performance of clone CIP 390478.9 was poorer in the baby trials also (Table 6.4).
Clone CIP 399092.116 had highest number of non-marketable type of potato tubers.
Total weight per plot and per plant was obtained highest yield from the clone
CIP395112.32, which influenced tuber yield tons per hectare. The clone
CIP395112.32 was the highest yielder (35.7 tha) followed by Rosita (27.5 t/ha).
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Table 6.4: Yield characters of potato genotypes tested at Baby Trial, Dolakha

20659/70

"t::’:? Market, :;n Total :L“;IL Adj. Ma

Genotypes wt./plat wi/plot yield Wart tur
plot (kg) tuber/plat (k) ot (tha) ity

{no.) {no.) (ke)
CIP395112.32 78 6.4 36 B.1 0.5 35.7 + L
CIP393382.44 36 1.8 26 24 0.1 10.2 + M
CIP395017.242 37 22 17 27 0.1 11.7 + L
CIP390478.9 24 0.9 14 1.1 0.1 49 - E
CIP399092.116 43 1.7 51 2.2 0.1 0.7 - M
CIP394511.112 87 42 33 4.6 02 193 - M
CIP393617.1 47 1.9 43 2.6 0.1 11.7 + L
CIP393536.13 ig 22 15 24 0.1 10.4 - E
CIP399078.11 52 23 48 3.1 0.2 13.4 + ]
CIP395017.229 54 24 46 315 0.2 14,9 + L
CIP393073.179 33 35 13 4.4 0.2 19.8 + M
CIP394613.13%9 62 1.4 32 43 0.2 18.3 - E
CIP392740.4 21 1.3 28 24 0.1 102 + E
CIP395067.22 35 57 30 1.7 0.1 8.1 + E
Rosita (check) 06 2.7 43 6.6 0.4 275 + L
Mean 494 23 ils 35 0.2 15.1
F-Test LL 9 e (1] L1 L]
LSD (0.05) 25.7 1.7 19.4 2.1 0.1 92

The highest marketable yield per plant and marketable yield tons per hectare was
highest in the clone CIP395112.32, Rosita was second highest marketable tuber
yielder in the trial. Except clones CIP390478.9, CIP399092.116, CIP394611.112
and CIP394613.139, all other clones tested in the baby trials were observed wart
disease susceptible. The clones CIP390478.9, CIP393536.13 and CIP394613.139,
all other clones tested in the trials were wart susceptible.
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3.1.7 Potato Diseases
3.1.7.1 Late blight
3.1.7. 1. 1 Initinl Evaluation of potato clones against late blight

A total of 46 potato clones were evaluated against late blight disease. Emphasis was
given to late blight resistance along with higher yield and red skinned clones as
desirable character. The performance of the clones compared with released and
recommended cultivars Janakdev, Desiree and Kufri Jyoti.

The experiment was planted during autumn season which provides most conducive
atmosphere for late blight disease development at Hattiban Farm. Khumaltar,
Lalitpur. Plot size was 2.5 m X 0.6 m (1.5 m") with two replications. Single row of
susceptible variety Desiree was planted on both sides of experimental plots to exert
more disease pressure. Compost 20 t/ha and chemical fertilizer was applied at 100:
100: 60 Kg NPK/ha as hasal. Row to row distance 60 cm and plant to plant 25 cm
maintained. Irrigation was applied at 40 and 60 days after planting followed by
weeding and earthing-up. No fungicides were sprayed throughout the crop period.
Late blight damage was recorded as foliage damage % for five times starting from
40 up to 70 DAP.
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Table 7.1: Initial evaluation of clones for resistance to late blight and tuber
yield at Khumaltar, field conditions, 2069/70

Under Size Seed Sire Over Size Total
Geaotypes o, Wb o, Wb Mo Wi e, Wi AubiC
FRPO16367.7 17 018 41 1.85 2t 295 L] 498 /]
PRPO1656T.1 18 020 A4 215 b4 | 3.00 g3 5.35 0
PRPO1656T.2 is 0.25 T4 295 11 1.35 19 4.55 0
PRPO16568.3 37 0.35 Bl 155 18 238 135 fi.18 o
PRPOLESET.S 24 0.15 ] 1.85 0 2185 Bl 4 RS o
PRPOI6567.6 kL) 0.40 76 iln 27 175 138 6.35 1]
PRPO16GSGT.10 63 040 ) 195 4 0.55 126 250 1]
PRPO1656T.11 15 D.10 L2 205 14 135 a3 i.50 1]
PRPO1656T.12 2 0.25 57 2.55 14 1.70 93 4.50 10
PRPOLGSGT.12 30 043 57 210 19 245 106 498 1]
PRPE5B6].B 5B 0.RO 102 3.50 17 155 207 585 1]
LBr40 n 0.18 0 1.90 21 310 B3 528 ]
PRPO36267.1 34 028 63 2.60 19 165 116 553 1]
PRPO56267.6 44 0.35 T3 115 a1 2.70 138 6.20 0
PRPDIG26T.S 63 0.50 93 365 12 1.50 168 5.65 0
PRP146267.6 22 0.20 45 238 3 3.80 90 638 0
PRP146267.7 30 0.35 k| 90 33 435 135 7.60 o
PRP146267.8 9 0.38 51 225 23 3145 113 6.08 o
PRP146267.11 n 0.20 k] 195 34 5.05 o4 720 1]
CIP394050.110 I8 0,30 TR 3110 10 110 115 4.50 248
Junakdev (Cheek 11 0.08 45 225 1& 2320 k] 453 0
PRP216265.1 94 0,75 90 350 3 4.20 21T 84S ]
PRP216265.4 17 0.15 47 220 15 1.90 R 413 ]
PRP216167.1 57 0.53 63 115 3 3.10 143 6.48 0
PRIF2I6267.10 45 045 4 3.05 17 1.80 137 5.30 0
PRP216267.11 48 035 99 415 28 3.55 174 8405 0
PRP226567.1 e ) 020 52 250 a2 420 106 690 1]
CIPI99078.11 39 040 47 2.00 19 245 14 485 0
PRP226567.2 g 040 04 4.15 15 .65 146 620 113
Kufri Jyati (Check 19 018 34 1.43 11 1.53 64 i 1558
CIP393077.54 10 0.20 35 L8O 19 180 64 4.80 1]
PRIPIRG265.22 0 025 47 218 34 500 100 743 0
RPR2B8365.6 15 0.20 66 178 15 345 108 643 0
PRP296667.2 E}| 038 &1 2.60 18 23s 109 533 [i]
PRP1966673 49 0.43 Bl 365 n 445 163 B.53 0
PRP296668.4 11 0.z0 80 345 a5 445 135 8.10 0
PRIF29856E. 1 x| o048 a2 .50 25 315 130 6.23 o
CIP391058.175 42 40 2 355 19 220 123 615 ]
CIP353073.179 18 0.25 35 1.60 2 420 85 605 44
CIP393617.1 a7 0.50 93 415 7 1125 166 790 16
PRP25861.1 23 0.35 49 230 iz 455 104 7.20 36
CIPIRS499.11 4 .40 45 275 7 4.10 ] 7.25 219
CIr395112.32 21 023 50 228 28 4.50 09 7.00 10
CIP395017.229 18 023 52 260 3z 435 118 7.18 0
CIF395017.242 26 033 56 245 34 4.40 116 7.18 0
CIP399067.22 45 0.43 69 2.65 17 1.80 130 4.8% 1]
F= tesr [T] [T - [T [T T] 1] T [T)
CVi% 68 396 204 19.7 230 214 18.6 122
LSD(0.05) 251 025 253 1.1 101 128 6285 154

Out of 46 tested clones most of the clones observed resistant to late blight disease.
This could be due to the lack of ambient atmosphere for late blight development.
Only susceptible check variety Kufri Jyoti showed significant difference with late
blight resistance with highest AUDPC value (1558). Two clones CIP394050.110
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and CIP395499.11 showed moderately resistant with AUDPC value 248 and 219
respectively. The lowest number of under sized, seed sized and over sized tubers
observed in CIP393977.54 (10), Kufri Jyvoti (34) and PRPO16567.10 (4)
respectively. The highest number of under sized, seed sized and over sized tubers
observed in PRP26265.1 (94), PRP83861.8 (102) and PRP296668.4 (35)
respectively (Table 7.1). Highest tuber yield obtained from RPP296667.3 (8.53 Kg)
followed by PRP226265.1 (8.45 kg/plot), and PRP296668.4 (8.1 kg/plot) against
the yields of Janakdev (4.53 kg/plot) and Kufri Jyoti (3.13 kg/plot).

3.1.7.1.2 Screening of potato clones against late blight at Nigale,
Sindhupalchowk conditions

Experiment was carried out at Nigale, Sindhupalchowk (2450 masl) field condition
in order to identify genotypes resistant to late blight and high yield for high hills.
The experiment was laid in randomized complete block design with three
replications. The plot size was 2.5 m X 0.6 m (1.5 m?), Row to row distance was
maintained at 60 cm and plants were 25 cm apart. Compost @ 20 t/ha and chemical
fertilizer was applied at 100: 100: 60 Kg NPK/ha as basal. The trial was conducted
in rain-fed conditions. Other cultural practices were carried out as per the
requirements. Fungicides were not applied throughout crop period and late blight
severity was recorded in percentage foliage damage at 7 to 10 days interval from the
first date of symptoms appearance and continued up until susceptible check reaches
100 % foliage damage.

Altogether, 27 clones were screened against late blight resistance and high yielding
capacity. Out of them ecight clones viz. PRP85861.11 (20), LBr 40 (27),
CIP384321.15 (28), CIP392657.8 (33), PRP266264.01 (43), PRP25861.1 (48),
PRP85861.1 (48) and PRP276264.01 (77) found resistant to late blight with lowest
AUDPC value (Table 7.2). Highest numbers of tubers were obtained from
CIP394050.110 (82) and lowest from CIP385499.11 (11). The highest yield
obtained from CIP394950.110 (4.03 kg) and lowest from BSUPO3 (0.47 kg)

and CIP385499.11 (0.47 kg).
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Table 7.2: Performance of potato genotypes to tuber number, yield and late
blight severity (AUDPC) at Nigale field conditions, 2069/70

Under Size Seed Size Ower Size Total  Yield(kg)/plot

Sty No) (No) (No) (No)  (1Lsmy AUDFC
PRP3I5861.2 24 39 7 71 2.73 242
PRP85861.12 15 29 4 49 2.03 48
PRP25861.10 14 26 1 42 1.30 375
PRP225861.2 13 28 3 44 1.78 110
LBr 40 22 24 5 51 1.93 27
PRPE5861.8 19 27 9 55 2.90 122
L2354 36 40 6 B3 2.93 B45
PRP276264.01 23 37 3 63 1.77 77
PRP266264.01 12 30 10 51 3.57 43 !
BSUPO3 g 9 1 19 0.47 300
Kufri Jyoti (Check) 26 51 4 81 2.80 908
CIP3B4321.15 14 4] | 55 1.73 28
PRP25861.1 [ 17 2 24 0.87 48
CIP3BBS5R0.6 20 4] 9 69 3.47 833
CIP394050.110 19 53 10 g2 4,03 883
CIP393385.39 14 14 2 53 2.00 358
PRP266264.15 32 40 2 75 2.02 108
Janakdev (Check) 13 25 6 43 2.13 392
CIP393280.57 14 28 7 49 2.57 475
PRP25861.11 20 30 3 53 1.70 93
PRPB58EA1.11 19 35 7 61 2.83 20
CIP393077.54 36 41 1 79 1.97 467
CIP392657.8 4 24 10 40 3.31 a3
CIP385499.11 2 8 1 11 047 675
CIP389746.2 12 42 5 59 2.67 517
CIP392661.18 4 13 3 20 1.10 492
Rosita {Chﬂck] 14 25 3 42 1.71 825
F- test L1 L1 L L] (L] L1 T
CV% 55.65 31.75 68.77 31.23 31.59 40
LSD (0,05) 15.49 16.17 5238 26.97 1.133 225

3.1.7.1.3 Rational application of fungicides

Late blight caused by Phytophthora infestans (Mont) de Bary, is a devastating
disease of potatoes worldwide. The continuing changes in populations of P,
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infestans world-wide have made the management of late blight increasingly
difficult. Late blight is one of the most important biotic constraints to potato
production causing substantial yield loss each year in Nepal.

Reducing fungicide use by growing resistant cultivars could decrease environmental
contamination, risk to human health and increase the economic benefits for farmers.
In Kathmandu valley, efficacy of phenylamide fungicides has reduced in recent
year, either because of poor quality of the product or prevalence of metalaxyl
insensitive strains of Phytophthora infestans. Out of eight fungicides
(dimethomorph, fluazinam, phosphonate, fenamidon, phenylamide, mancozeb,
propineb and chlorothalonil) tested in 2011, fenamidon containing fungicide
(Sectin) was found to be one of the most effective fungicides in controlling late
blight under Kathmandu valley conditions.

Potatoes are planted at two times in the Kathmandu valley, September and January.

Cull piles of infected tubers, together with volunteer plants serve as primary sources
of inoculums for disease initiation. Disease becomes severe on susceptible hosts in
conducive weather conditions. Under such conditions, a high frequency of fungicide
applications is needed for susceptible cultivars, although farmers use the same spray
doses and frequencies for all potato varieties without considering the levels of
resistance. There are several potential methods for reducing fungicide inputs in
potato crop to manage late blight, that include less active ingredient, reduced
application rates, longer application intervals along with combination of resistant
cultivars.

The objectives of this study were to determine the efficacy of reduced frequency
and increased spray intervals of Sectin for two promising genotypes L235.4 and
CIP389746.2 compared with officially released commercial potato varieties of
known levels of resistance, Kufri Jyoti (highly susceptible) and Janakdev
(moderately resistant), for achieving considerable tuber yield.

Materials and Methods

Experiments were conducted in 2011 and 2012 at Khumaltar, Lalitpur located at the
latitude 27.647039 N, longitude 85.334103 E and at an elevation of 1360 masl.
Average precipitation of the two experiment years, during the disease development
period (17 Sept-16 Dec) was 109 mm with average minimum and maximum
temperatures of 10.8° and 23.8° C, respectively. The September planting season is
the most conducive for late blight development, and in this season infection starts
within 30 days after planting (Table 7.3) and the severity reaches >90 percent, so
that additional inoculation is not required.
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Table 7.3: Dates of major operations performed in 2011 and 2012

Operations 2011 2012

Planting 12 Sept. 7 Sept.

Startand end of spray 8 Octand 14 Nov - 4 Oct and 10 Nov

First irrigation 15 Ocl. 20 Oct.

Second irrigation 30 Oct, 10 Nov,

Ohbservations 23 Oet, 30 Oct, 6 Nav, 19 Oct, 26 Oct, 2 Nov, ? Nov and
13 Novand 20 Nov 16 Nov

Harvest 19 Dec. 20 Dec,

Experiments were conducted as two-factor factorial in a randomized complete block
design, comprising 16 treatment combinations in three replications. One factor was
genotypes and the other was fungicide spray frequencies. Four genotypes were
used; of which two were promising genotypes L235.4 and CIP389746.2 and the
other two were released varieties, Kufri Jyoti and Janakdev of known levels of late
blight resistance with values of 9.0 and 4.4, respectively. Three spray frequencies,
i.e. 2, 4 and 6 times at intervals of 18, 9 and 6 days, respectively, were used
comparing with no spray. Plot size was 24 m x 2.5 m (6 m?) with a planting
distance of 60 cm between and 25 cm within rows. A one-meter space was left
between the plots and blocks to minimize fungicide spray drift. Fertilizers, di-
ammonium phosphate, urea and muriate of potash were applied at the time of
planting to supply 100:100:60 kg of N, P,0s and K;0 ha”, respectively. Chemical
fertilizers were applied in furrows and farm yard manure (FYM) 20 t ha” was
placed on top of fertilizers. Sprouted tubers were planted above the FYM and
covered with 5-6 cm soil layer making medium height ridges.

The fungicide 'Sectin' (a.i. 10% fenamidon + 50% mancozeb) manufactured by
Bayer Crop Science India was used. Spraying was done after the initiation of late
blight symptoms in the experimental plots. Sectin, 1.2 kg (commercial product),
suspended in 800 liter water ha™, was used in each spray. Manually operated two
liter capacity plastic sprayers were used for spraying. As per the spray schedule,
spraying was started at 26-27 days and ended at 62-63 days after planting (DAP) in
order to protect the crops for 36 days (up to 75 DAP).

Disease evaluation and data analysis

As soon as the late blight symptoms were detected, the first spray was applied. The
first assessment of percent foliage damage was made on the two middle rows of
each plot at 15 days after the first spray. Thereafter, each plot was visually

evaluated for percent foliage damage at 7-8 days intervals, continuing for five
successive observations.
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Late blight severity data (percent foliage blight) were converted to the area under
disease progress curve (AUDPC), using the following formula

D + D
AUDPC = (Tiyy= T)) + [5—‘3“—‘]]

where T was the time in days at /* observation and D was the estimated
percentage of area of blighted foliage at i observation.

Susceptibility to P. infestans was quantified in each cultivar using the interval scale
(0-9) of Yuen and Forbes (2009), which was derived from the AUDPC. For this
scale, a susceptible cultivar must be assigned a scale value, In this case, Kufri Joyti
was assigned a value of 9 and the other values were calculated for each separate
block within each experiment using the following formula.

of genotype in question
AUDPC of Kufri Joyti

We note that while this is generally a 0-9 scale, any evaluated genotype with an
AUDPC greater than that of Kufri Joyti will have a value greater than 9.

Scale value (0—-9) = X9.0

Potato fresh tuber yields were standardized as t ha". The susceptibility scale value
and total tuber yield were subjected to analysis of variance (ANOVA) to evaluate
treatment effects on these variables using GenStat Discovery Edition 4 developed
by VSN International Ltd.

Results

Disease development

The first late blight symptoms were observed at 25-26 DAP. Disease severity in
unprotected Kufri Jyoti (susceptible cultivar) reached up to 98% in 2011 (Figure
7.1A), whereas during the second year severity was 92%. Disease progress on
CIP389746.2 was almost the same as that of Janakdev in both years. Genotype
1235.4 showed significantly lower disease progress as compared to other three

genotypes.
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Fig,7.1. Late blight disease progress curves of potato genotypes grown without
fungicide protection during the cropping seasons of years 2011 [A]and 2012 [B]
at Khumaltar
Overall, disease
week of November (Figure 7.1B). The genotypes clearly differed in their level of

susceptibility to P. infestans and the difference was consistent in the two
consecutive seasons.

severities were low in 2012 on all the test genotypes until the first

Optimum spray frequency for different host resistance levels

The effect of fungicide treatment on disease severity on the four potato genotypes
followed a similar trend in both 2011 (Figure 7.2A) and 2012 (Figure 7.2B) under
the prevailing weather conditions (Figures 7.5A and 7.5B), However, there were
differences among the genotypes for their disease control levels due to fungicide
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application. The scale values of the susceptible variety Kufri Jyoti decreased
proportionally with increasing fungicide application up through six sprays (Figures
7.2A and 7.2B). In contrast, two, four and six sprays gave similar adequate control
for Janakdev and L-235.4, whereas CIP-389746.2 required four or six sprays for
adequate control.

9 o ONo spray
8 OTwo spray
7 AFour spray
g2 6
2s
é ? | O
a3 A 0 O
1] x < j
0 & . R K
Kufri Jyoti  Janakdev =~ L-2354 CIP-389746.2
Potato genotypes -
[A]
| 7 o ONo sp;a:,r OTwo spray
i 7 AFourspray X Six spray
-
380 g
4 3{ A o T
] ii O
! -
=+ Kufri Jyoti  Janakdev L-2354 CIP-389746.2
Potato genotypes

[B]
Fig. 7.2 Disease severity in scale values (0-9) on four genotypes after different
spray frequencies in 2011 [A] and 2012 [B] at Khumaltar

Visually, a similar pattern was observed for total tuber yield for the two years
(Figures 7.3A and 7.3B). There was a continuous increase in yield for the
susceptible cultivar with increasing fungicide application up to 6 sprays. With
Janakdev and 1.235.4, this increase occurred most with the change from zero to two
sprays; there was smaller increase in yield when one increased fungicide
frequencies to four or six sprays. Finally, with CIP-38746.2, increases were evident
up through four sprays, but less with the increment to six sprays.
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Fig.7.3 Effects of different fungicide spray frequencies on yield of four potato
varieties grown in Khumaltar in 2011 [A] and 2012 [B]

“The graphical interpretation was consistent with the means comparison from the
ANOVA analyses of both disease severity levels (Table 7.4) and yield (Table 7.5).
For the susceptible control, Krufri Jyoti, all treatments had significant effects in
reducing severity and increasing yield. For Janakdev, L-234.4 and CIP-389746.2
two, four or six sprays caused a significant increase from no spray, but the

treatments four and six-spray could not be distinguished statistically for both
disease severity and yield.
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Table 7.4: Effects of spray frequencies on disease severity (scale value) of
different levels of resistant genotypes, mean of two years 2011 and

2012
Spray frequency  KufriJyoti Janakdev L[-235.4 CIP-389746.2
No spray 90a 2.7a 1.7a 33a
Two spray 38b 0.8b 09b 18b
Four spray 29¢ D4c 05¢c D4c
Six spray 1.1d 03¢ 05¢c 03c

CV= 12.5%; LSD (0.05) =0.3; P= 0.001; DMRT comparison within the variety

Table 7.5: Effects of spray frequencies on the tuber yields (t ha™) of 4 different
levels of resistant genotypes, mean of two years 2011 and 2012

Spray Kufri Jyoti Janakdev L-2354  CIP-389746.2
frequency

No spray 11.68 a 1427 a 13.39a 17.14a
Two spray 15.28b 16.79 b 18.88 b 22.57b
Four spray 19.13 ¢ 19.00c  2242¢c 27.05¢
Six spray 23.84d 1983 ¢ 2399¢c 28.29¢

CV =8.0%: LSD(.05) = 1.8; P =0.001, DMRT comparison within the variety

32 -
g 4 R=-0.39
= 2%
2 3 S e
2 16{%*
o * ~Y
B 12 4 .
_g L ]
i
4 -
0 Y - -
0 1 2 3 4 5 [ 7 B 9
Scale value
[A]
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Tuber yield(t ha-1)

Scale value
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Fig. 7.4 Correlation between disease severity (scale value) and tuber yields
of four potato genotypes evaluated over two years, 2011 [A] and
2012[B] in Khumaltar

The correlation coefficient of disease severity and the tuber yield was significant (R
=-0.59) (Figure 7.4A) in 2011 and R=-0.71 in 2012 (Figure 7.4B).

Discussion

In the present study, the widely adopted potato cultivar Kufri Jyoti was used as
susceptible check. Before 1974, it was reported to be resistant to late blight in India.
Janakdev (CIP720123) was introduced from International Potato Center (CIP), and
after several field tests, was released as a commercial variety in Nepal in 1999,
Since then it has maintained a moderate resistance to late blight (3 to 4 on the 1-9
disease rating scale). The other two genotypes, CIP389746.2 introduced from CIP in
2001, and L235.4 by the McKnight Foundation, USA in 2002, were identified as
promising genotypes and have been proposed for official release for commercial
production.

The results of this study were consistent with previous studies indicating that a
combination of genotype resistance and reduced fungicide frequency or dose will
maintain foliar late blight to acceptable levels in most situations. Under extremely
favorable environmental conditions for late blight development, the four sprays we
found to be adequate may not be sufficient for satisfactory control even for
moderately resistant genotypes. Thus, these results represent general trends and
should not be taken as a recipe. Local adaptation is always advisable and under
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disease favorable conditions even moderately resistant cultivars may nesd more
than four sprays.

Instead of using phenylamides (metalaxyl) for late blight management, this study
provides an alternative option of using Sectin (fenamidon +mancozeb) with a spray
schedule based on a 9 days interval and a maximum of 4 sprays for attaining
considerable tuber yield under Kathmandu valley conditions.

3.1.7.1.4. Participatory evaluation of late blight resistant potato
genotypes

Farmers® participatory multi-location field experiments were carried out in 2012/13.

Main objective of this experiment were evaluating and verifying late blight resistant

and high yielding potato genotypes.

Twenty five promising potato genotypes which have been selected from series of
experiments since 2006 were evaluated in farmers’ field at Sharadanagar (Chitwan),
Mainapokhar (Bardiya) and Kaski involving two to four farmers in each location. A
farmers' field trial (FFT) set per farmer, composed of 6 to 8 genotypes, were
planted in plot size 2.5 m X 1.2 m (3 m’) during respective potato planting season.
Janakdev in Chitwan and Nepalganj, MS 42.3 and Janakdev in Kaski were used as
check to compare with test genotypes. Fungicides against any disease were not
sprayed throughout the crop period. Late blight severity as foliage damage % was
recorded at 70 days after planting. Crop was harvested at 90-110 days after planting
depending upon the location and farmers’ decision.

Bardia

Six new clones were evaluated against late blight and high yielding capacity at
Mainapokhar, Bardia field conditions. Commercial variety Janakdev was used as a
check. Recorded Late blight scverity was far below its damaging level and all tested
genotypes observed resistant to late blight. This could be absence of environment
conducive for Phytophthora infestans.
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Table 7.6: Performance of potato genotypes against late blight and yield
under Mainapokhar, Bardia field conditions, 2069/70

Under Size Seed Size Over Size Total Yield(kg)/ Late blight

Setyyse (No) _ (No) _ (No)  (Na) plot(3m’) severity (%)
PRP225861.2 75 111 10 196 6.92 4
CIP384321.15 61 149 13 223 9.17 5
CIP388580.6 21 65 9 g5 5.08 4
PRP266264.15 51 143 17 211 10.58 2
CIP303077.54 18 62 30 109 9.03 3
CIP392657.8 27 62 24 113 7.95 4
gt 22 92 32 146  9.06 4

F test . NS . NS NS

CV% 438.7 46.1 403 363 30.2

LSD

{(0.05) 373 - 12.7 - -

Highest numbers of seed sized tubers were obtained from CIP384321.15 (149) and
lowest number obtained from CIP393077.54 (62) and CIP392657.8 (62). Highest
total tuber yield was obtained from PRP266264.15 (10.58 Kg) followed by
CIP384321.15 (9.17 kg) and lowest from CIP- 388580.6 (5.08 Kg) (Table 7.6).

Table 7.7: Performance of potato genotypes against late blight and yield under
Sharadanagar, Chitwan field conditions, 2065/70
Under Size Seed Size Over Size Total Yield(kg)/ Late blight

ey No) (No) (No) (No) plot(3m?) severity (%)

PRP225861.2 18 92 6 17 3.78 5
PRPR5861.8 104 116 9 229  5.87 2
CIP384321.15 29 107 10 146 543 1
CIP393385.39 81 94 8 183 547 10
PRP266264.15 65 120 14 200 627 5
CIP393280.57 69 77 2 147 290 3
PRP85861.11 86 102 13 201 623 3
CIP392657.8 20 60 2 82 2.70 5
Janakdev 36 95 12 143 5.50 10

F_ test * & NS - -

CV% 56.6 214 688 2951 269

LSD(0.05) 58.54 36,04 8429 228
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Chitwan

Eight new lines were lested against late blight and high yielding capacity along with
commercial variety Janakdev in Sharadanagar, Chitwan field conditions, Late blight
severity observed far below its damaging level. This must be due to lack of
environment conducive for Phytophthora infestans. Highest tuber yield was
obtained from PRP266264.15 (6.27 kg) followed by PRP85861.11 (6.23 kg) and
lowest from CIP-392657.8 (2.7 Kg) (Table 7.7).

Kaski

Six genotypes were tested against late blight resistance and high yielding capacity at
Malepatan, Kaski field conditions. Commercial varieties Janakdev and MS 43.2
used as check. Late blight severity observed far below its damaging level. This
could be due to absence of environment conducive for Phytophthora infestans. Only
Janakdev and MS42.3 infected with late blight. Highest yield was obtained from
LBr 40 (44.91 t/ha) (Table 7.8)

Table 7.8: Performance of potato genotypes against late blight and yield under
farmers filed conditions at Kaski, 2069/70

Late blight Plant height Main .
Cenctype [Severityg‘}i] (em) g stem/plant TR
(t/ha)
(No.)

PRP266264.1 0.00 42 4 40.65
PRP25861.8 0.00 44 3 35.36
CIP389746.2 0.00 48 3 46.00
LBr40 0.00 45 3 44.91
PRP276264.1 0.00 3 3 33.89
L235.4 0.00 3 3 16.34
Janakdev 10.00 45 4 23.57
MS42.3 20.00 35 3 20.17

F- test e NS NS a
CV % B1.65 17.13 36.39 32.68
LSD (0.05) 5.362 - - 18.76

3.1.72 Wart

3,1.7.2.1 Screening under laboratory conditions

Wart is an important and serious disease of potato particularly in high altitudes
above 2000 masl in Nepal. Potato wart is known by various names, including black
scab, black wart, cauliflower disease, potato tumor, pofato cancer, potato canker,
wart, warty disease, and certainly many other descriptive names in several
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languages. This disease is characterized by warty structures on fuber surface
emerging from eyes or on stolons but not on roots. Twenty five potato clones were
screened against wart disease in controlled conditions at Khumaltar. Trays were
filled with sterilized sand and tubers were planted. The trays were kept in seed
germinator at 15°C and 90 % RH, Since, experiment was carried out in small trays,
stolons developed above soil surface and wart symptoms on aboveground parts are
hardly noticeable. Further experiment needs to be carried with better conducive
environment for conclusive results.

3.1.7.2.2 Screening under pot culture high hills conditions

An experiment was carried out at Nucleus Seed Potato Center, Nigale,
Sindhupalchowk (2450 masl) field conditions. Twenty six potato genotypes along
with check cultivars Rosita, Janakdev and Kufri Jyoti were evaluated. The
experiment was carried out with three replications in 8 inch diameter plastic pots.

The pots were filled with infected soil from previous year. The seed tubers infested
with 10 ml suspension (2x10° resting spore / ml) in the plastic planters before
planting. In order to avoid dispersal of inoculum, the plastic planters were kept on
polyethylene sheets. The experiment was carried out at the lower side of the field to
prevent further spread of the disease.

Out of the tested genotypes PRP25861.1 produced highest numbers of tubers and
lowest numbers of tubers were produced by CIP389746.2 and CIP393280.57 (1).
Highest yield in gram was produced by CIP392661.18 (63 gm) and lowest by
CIP393280.57 (10 gm). Highest disease index was calculated from Rosita (local
check) 93 % followed by L235.4 (83%), CIP392657.8 (72%), PRP25861.11 (71%),
CIP385499.11 (66%) and PRP25861.10 (64%). Commercial varieties Janakdev and
Kufri Jyoti observed free from wart. Disease was also absent in BSUPO3,
PRP35861.2 and CIP392661.18 (Table 7.9)
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Table 7.9: Performance of potato genotypes against wart at Nigale,
Sindhupalchowk pot culture open air conditions, 2069/70

Genotypes Infected Healthy  Incidence Total tuber Ti(::?d]
tuber (No)  tubers (No) (%) (No) [;pm}

CIP389746.2 11.33 5.00 16.33 16.33 0.33
CIP388580.6 4.00 16.00 20.00 20.00 0.67
PRP266264.01 2.67 26.67 29.33 29.33 0.67
Janakdev 0.00 40.67 40.67 40.67 0.00
PRP25861.10 29.33 16.00 45,33 45.33 2.00
CIP-393077.54 4.00 37.33 41.33 41.33 0.33
PRP225861.2 2.67 42,67 45.33 45.33 0.67
PRP25861.11 49.33 B.0D 57.33 57.33 533
CIP393280.57 4.67 533 10.00 10.00 0.33
PRPB5861.11 18.00 3533 5333 53.33 1.00
Rosita (Check) 47.33 1.33 54.67 54.67 3.67
CIP3B5499.11 37.33 9.33 46.67 46.67 2.00
PRPE5861.12 533 40.00 45.33 4533 0.33
PRP276264.01 2.67 44.67 47.33 47.33 0.67
CIP384321.15 4.67 34.67 39.33 39.33 1.00
PRP25861.1 533 33.33 38.67 38.67 0.67
CIP393385.39 7.33 24.67 32,00 32.00 1.33
BSUPO3 0.00 38.67 38.67 38.67 0.00
PRP85861.8 1.33 30.67 32.00 32.00 0.33
CIP392657.8 37.33 6.67 44.00 44.00 2.00
Kufri Jyoti 0.00 56.67 56.67 56.67 0.00
PRP266264.15 2.67 28.67 31.33 31.33 0.33
PRP35861.2 0.00 30.67 30.67 30.67 0.00
CIP394050.110 6.00 40.67 46.67 46.67 1.00
CIP392661.18 0.00 63.33 63.33 63.33 0.00
L2354 16.33 0.67 17.00 17.00 2.00
F_ tﬂ-‘ﬂ L L L L1 N 5 Hg
CV% 78.55 53.84 71.68 50.40 56.58
LSD (0.05) 1.99 2.82 50.03 - -

3.1.7.3 Powdery scab disease management

Replicated experiment was carried out during autumn scason of 2069 in
Sharadanagar VDC of Chitwan to identify suitable chemical treatment for powdery
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scab disease management. This disease is becoming problematic in recent days at
inner terai and mid hill conditions.

The experiment was laid out in randomized complete block design with three
replications. Potato genotype PRP35861.2 was used in the experiment. Five
different chemicals, viz. Antracol (propineb 70% WP), Derosal (Carbendazim 50%
WP), Polyram (Metiram 70% WP) and Uthan M- 45 (Mancozeb 75% WP) and
bleaching powder were evalualed for their efficacy against powdery scab.
Apparently healthy and infected tubers were used as check.

Treatments

Seed treatment with Antracol @ 4% (40g/lit water)

Seed treatment with Derosal @ 2% (20g/lit water)

Seed treatment with Poliram @ 4% (40g/lit water)

Seed treatment with Uthane M45 @ 8% (80g/lit water)

Seed treatment with bleaching powder @ 2% + soil treatment @ 25 kg/ha
Healthy check (Without fungicide)

Infected check (Without fungicide)

o © Nl Al L,

Infected seed tubers were dipped into fungicide water suspension for half an hour,
excess suspension drained out and treated tubers were shade dried. Furthermore,
remaining solution used for soil drenching in furrow of respective treatment plots
before planting. Compost@ 20 t/ha and chemical fertilizers were applied @ 100;
100: 60 Kg NPK/ha as basal in the furrows opened for planting, Plot size was 2.5 m
x 1.8 m adjusting with the planting geometry line to line 60 cm and plant to plant 25
cm. First earthing-up was done at 35 days after planting and flood irrigation was
given in furrows. Second earthing up was done at flowering stage and addition
irrigation was given at the time of tuber bulking. Only the center row was harvested

and data pertaining to total number and yield of tubers, plant emergence, disease
index and disease incidence was recorded.

Plant emergence was found non-significant, however scab infected tubers in check
plot had lowest emergence as compared to all other treatments. Maximum yield
obtained from Uthane M-45 treatments. Lowest yield obtained from scab infected
tubers planted plots. Tuber yield were non-significant. Disease index and disease
incidence found highly significant between the treatments. Despite of having
significant differences in disease incidence, disease index and disease control tuber
yield was at par among the treatments (Table 7.10). Disease free tubers fetches good
market price, whereas scabbed tubers do not have market value only because of bad
appearance.
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Table 7.10: Effects of chemical sced treatment against powdery scab under
farmer’s field conditions at Sharadanagar, Chitwan, 2065/70

Teaatigiia Discase Pisease Disease Yield
Index Incidence (%) Control (%) (Vha)
Antracol 34.74 30.00 62 17.8
Derosal 42.76 5933 76 14.5
Polyram 45.14 49.67 18 15.8
Uthane M- 45 27.05 25.00 &0 20.5
Bleaching Powder 32.45 34.00 57 16.2
Infected tubers 493 79.80 0 16.0
Healthy tubers 34.61 35.00 56 19.3
F-test i s - NS
CV% 12.14 544 - 14.33
LSD (0.05) 8.52 4.1 -
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3.2  Sweet Potato
3.2.1 Sweetpotato Varlety Improvement

Under sweet potato variety improvement program, NPRP is trying to follow similar
varietal evaluation scheme as followed in potato varietal improvement scheme.
Collected germplasm are multiplied under in vifro and/or screen house conditions,
followed by 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 (CFFT) carried out at out-
reach research sites of different stations and further one time under farmers'
acceptance test (FAT) and the most performing clone are recommended for
commercial cultivation in respective locations.

3.2.1.1 Germplasm collection, maintenance and evaluation

Germplasm collection, maintenance and evaluation are major research activities of
NPRP. International Potato Centre (CIP), Lima, Peru is one of the major germplasm
sources. Till 2011/12, 21 exotic clones received from CIP and six local collections
were been maintained under field conditions (Table 8.1). This year (2012/13)
additional one exotic genotype, Kentucky Red, and other 15 local genotypes had
been collected from different parts of the country, as either stem cuttings or roots
(Table 8.1). Altogether 43 different sweet potato genotypes have been planted
under field conditions in NPRP, Khumaltar. Out of them, three genotypes
(Kentucky Red, Panchkhal Red and Shantipur Red) did not emerge. Collection and

maintenance of local as well as exotic germplasm of sweet potato will be continued
over times in the programme,

In addition, 25 different sweet potato genotypes had been maintained under field
conditions in RARS, Tarahara; ARS, Malepatan and RARS, Nepalgunj.

3.2.1.2 Coordinated varictal trial (CVT)

Introduction

Out of the 21 orange-fleshed sweet potato genotypes under initial evaluation trials
in different agroclimatic zones, ten elite genotypes were selected for further
evaluation under coordinated varietal trials. During the year 2012/13, one set each

of CVT materials were planted at ARS, Pakhribas; RARS, Tarahara; RARS,
Parwanipur; ARS (Horticulture), Pokhara; ARS, Surkhet and ARS, Doti.
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Table 8.1: List of in vivo sweet potato germplasm maintained in NPRP,

2069/70
CIP Number Code Variety Origin Received Date  Source
400039 CIP-10-01 10-C-1 DOM Feb. &, 2010 CIP, Peru
400917 CIP-10-02 Comal ECU Feb. 6, 2010 CIP, Peru
440001 CTP-10-03 Resisio UsA Feb. &, 2010 CIP, Peru
440007 CIP=110-04 W-108 USA Feb. 6, 2010 CIP, Peru
440008 CIP-10-05 W-213 Usa Feb. &, 2010 CIP, Pern
440012 CIP-10-Da wa2il7v LSA Feb, 6, 2010 CIP, Peru
440014 cClr-10-07 W-219 LISA Feb, 6, 2010 CIP, Peru
440015 ClP-10-08 W-220 USA Feb. 6, 2010 CIP, Peru
440020 CIP-10-09 W-225 USA Feb. 6, 2010 CIP, Peru
440021 CIP-10-10 W-2la UsA Feh. &, 2010 CIP, Peru
40047 CIP-10-11 Bugsbunny PRI Feb. 6, 2010 CIP, Peru
400499 CIP-10-12 Tis 9101 NGA Feb. 6, 2010 CIP, Peru
240112 CIP=10-13 Centennial USA Feb. 6, 2010 CIP, Peru
440135 CiF-10-14 Travis LISA Feb. 6, 2010 CIFP, Peru
440185 CIP-10-15 L0323 SA Feb. 6, 2010 CIF, Peru
440267 CIP-10-16 Hung Loc 4 VNM Feb. 6, 2010 CIP, Peru
440287 CIP-10-17 VER3 PHL Feb. 6, 2010 CIP, Peru
440328 CIP-10-18 AVRDC-CN TWH Feh. 6, 2010 CIP, Peru
1B40-284
440513 CIP-10-19 Koganesengan  JPN Feb. 6. 2010 CIP, Peru
441538 CIP-10-20 Tenian LISA Feb. 6, 2010 CIP, Peru
441624 CIp-10-21 Ld-13 USA Feh. 6. 2010 1P, Peru
Japanese Red HRD-10-01 * JIN 2010 HRD, Mepal
Dhankuta Red-1 KCU-10-01 . Dhankuta 2010 Farmer
Dhankuta Red-2 KCU-10-02 - Dhankuta 2010 Farmer
Sungan Red-1 KCU-10-03 - Sunzari 2010 Farmer
Helen AMS-12-01 - - June 2012 Helen Keller
Bengali Red KCU-12-01 - India June 2012 Markel
Sangechowk White  KCU-12-02 - Sindhupalchowk ~ Wov. 22,2012 Market
Panchkhal Red BMS-12-02 - Sindhupalchowk — Wov 22, 2012 Farmer
Lamatar White TPG-12-01 - Lalitpur Wov, 22,2012 Farmer
Batakeshwor White  DC-12-01 - Dhanusa Dec. 13,2012 Farmer
Shantipur Red DC-12-02 - Dhanusa Dec. 13,2012 Farmer
Barhathwa White KCU-12-03 - Sarlali Dec. 14, 2012 Farmer
Hansposa White KCU-13-01 - Sunsari Jan. 19, 2013 Farmer
Kentucky Red NSC-13-01 - - Feb. 12,2013 Nigale
Haibung White BMS-13-01 - Sindhupalchowk  Mar. 18,2013 Farmer
Haibung Hed BMS-13402 - Sindhupalchowk  Mar 18,2013 Farmer
Fendikuna White AMS-1303 - Lamjung Jul. §, 2013 Farmer
Tarkutar Whire BMS-13-04 - Lomjung Jul. 5,2013 Farmer
Paundi White BMS-1305 - Lamjung Jul. §, 2013 Farmer
Mughigaun White BMS-1306 - Lamjung Jul. 5. 2013 Farmer
Bensisahar White BMS-13407 - Lamjung Jul. 5, 2013 DADO
Chipleti White BMS-13-08 - Lamjung Jul. 5,2013 Farmer
Materials and Methods

Ten outstanding orange-fleshed sweet potato genotypes, viz. CIP 440015, CIP
440021, CIP 440012, CIP 440185, CIP 400039, CIP 440328, CIP 441624, CIP
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440135, CIP 440007 and CIP 440267, along with two check genotypes Japanegse
Red and Dhankuta Red-1 were further assessed for their vegetative and yield
characteristics under CVT. Trials were laid out in RCBD with three replications,
The 7.2 m’ sized plots were fertilized @ 30:30:50 kg NPK together with 20 tons of
compost per hectare as basal dose. Two-to-three nodal stem cuttings were planted at
60 x 30 cm row to row and plant to plant spacing.

Observations taken were:

Per cent ground cover

Plant type (spreading, compact, semi compact)
Vine color

Mature leaf color

Shape of central leaf lobe

Petiole pigmentation

Abaxial leaf vein pigmentation

Flowering habit (ves/no)

No. of plants harvested

Fresh weight of foliage at harvest

Number and weight of marketable and non-marketable roots (tubers)
Pest damage

Rotten and cracked roots

Overall general evaluation of the harvested roots

i e e R e i o w0

O oOoa o cd

Results and Discussion

At ARS (Hort.), Pokhara, the overall plant performances were not good s compared
to last year. CIP 440012 yiclded the highest (9.36 tha) followed by CIP 440267
(5.18 tha) (Table 8.2). Other promising clones were CIPs 440185 (4.08 t/ha),

440015 (3.84 t/ha) and 440021 (3.75 t/ha). Roots of almost all clones were damaged
moderately to highly by rats,

Plant morphological characteristics of sweet potato clones varied considerably
among the CVT lines (Table 8.4).

At RARS, Tarahara, CIP 440012 produced the highest yield (4.6 t/ha) followed by
CIP 441624 (3.5 t/ha) and CIP 440328 (3.3 t/ha) (Table 8.3).

In case of RARS, Parwanipur the top five promising lines were CIPs 400039,
440267, 440185, 440328 and 440015 with the average yield ranging from 7.24 to

8.74 t/ha (Table 8.3). However, there was no significant difference among the
evaluated clones.
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Due to very low rainfall along with irrigation problems, the CVT in ARS, Doti
failed, as plantation could not be established; in ARS, Pakhribas the plantation had
all been destroyed by monkeys just before harvesting.

Table 8.2: Yield of sweet potato clones under Coordinated Varietal Trial
(CVT) at ARS (Horticulture), Malepatan, 2069/70

= = . Yield Greneral

Clones Faliage FW (t'ha) (vha) Pest damaget evaliation?
CIP 400039 308 1.09 70 Lo
CIP 440007 5.67 275 57 23
CIP 440012 4.5l %36 43 63
CIP 440015 5.60 JB4 5.0 40
CIF 440021 174 375 4.7 27
CIP 440135 436 2.57 5.7 1.7
CIP 440185 232 4.08 47 33
CIP 440267 ild 518 57 413
CIP 440328 6.92 29 7.0 20
CIP 441624 434 1.93 57 1.0
Japancse Red 9.64 2.50 50 13
Dhankula- 738 1.49 4.0 L0

P 00116

LSD (0.05) 3647

+: 0="No damage. 3 = low damage, 5 = moderately damaged, 7= highly damagesd, 9 = totally damaged
t: 1 =very poor, 5 = average, 9 = Excellent

Table 8.3: Yield of sweet potato clones under Coordinated Varietal Trial
(CVT) at RARS, Tarahara and RARS, Parwanipur, 2069/70

Yield (Lha)
Clones RARS, Tarahara RARS, Farwampur
CIP 40003% 1.3 B.74
CIP 440007 29 431
CIP 440012 4.6 533
CTP 440015 12 7.24
CIr 440021 29 567
CIP 440135 1.0 519
CIF 440185 2.1 812
CIP 440267 0.5 835
CIP 440328 i3 782
CIP 441624 35 329
lapancse Red 7 317
Dhankuts-1 44 435
P 00016 0.7345
LSD (D.05) 1.773 ns
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Production

4, SOURCE SEED POTATO PRODUCTION
4.1. 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, discase-free in vitro plantlets are produced in the ftissue culture
laboratory and transplanted under aphid-proof glasshouse and screen house under
sterile conditions. Following activities were carried out during 2012/13 (2069/70).

Germplasm maintenance

A total of 58 potato germplasm has been maintained under in vitro condition in the
laboratory (Annex 4.1, 4.2, 4.3, 4.4). Out of them nine cultivars had been used for
PBS production purpose.

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, 20+2°C
temperatures and 16 hr photoperiod. Depending on the cultivar, a fully grown
plantlet is obtained afler three to six weeks of culture. Five lo 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 11,301 in vitro plantlets
of ten cultivars were supplied to the glasshouse/screenhouse in autumn season
(August, 2012) and 2500 in vitro plantlets of six cultivars in glasshouse/screen
house for spring season (Jan., 2013) (Table 9.1)

4,2. Glasshouse activities for pre-basic seed production
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.
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Table 9.1: In vitro plantlets produced under laboratory condition for
plantation in the glass/sereen houses, 2012/13 (2069/70)

Cultivars Autumn, 2012 Spring, 2013 Total
Cardinal 1660 320 1980
Desires 1345 580 1925
Janak Dev 2195 380 2575
Kufri Jyoti 2241 - 2241
Khumal Seio -1 1290 - 1290
Khumal Rato -2 500 500 1000
Kufri Sindhuri - - -
Khumal Laxmi 5 - 3
IPY-8 45 420 465
TPS 67 : . &
ME I : - -
L-235.4 1830 300 2130
CTP389746.2 190 - 190
Total 11,301 2,500 13,801
Soil sterilization

Formaldehyde solution (1%) was drenched thoroughly over the partitioned area to
treat the sand soil mixture thoroughly. Immediately after the chemical application,
each bench was covered with polythene sheets, Polythene sheets were removed after
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 vitro plantlets.

Transplanting

In August 2012, a total of 11,301 plantlets of ten cultivars were transplanted in the
glasshouse/screenhouse for autumn season for pre-basic seed production, Similarly,
2500 plantlets of six cultivars were transplanted in the glasshouse/screenhouse for
spring season pre-basic seed production. The total 13,801 in vitro plantlets were
produced during the F.Y. 2012/13 (2069/70) (Table 9.1).

Pre-basic seed production

PBSs were produced during two seasons, the first one during autumn 2012 and the
second one during spring 2013. During autumn 2012, total of 53,346 PBS
comprising thirteen cultivars were produced in glass/screenhouse. The cultivars
were Cardinal, Desiree, Janak Dev, Khumal Seto-1, Kufri Jyoti, Khumal Laxmi,
Khumal Rato-2, IPY-8, L-235.4, MS 42.3, TPS-7 and 389746.2. In spring 2013,
total 70,549 pre-basic seed potatoes comprising 12 cultivars, viz. Cardinal, Desiree,
Janak Dev, Khumal Seto-1, Kufri Jyoti, IPY 8, Khumal Rato, Khumal Laxmi, TPS
67, MF I, 389746.2 and L-2354 were produced in glass/screen house. So,
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altogether 1, 23,895 pre-basic seed potatoes were produced during 2012/13
(2069/70) (Table 9.2).

Table 9.2: PBS production in the glasshouse/screenhouse during 2012/13

(2069/70)
Cultivars Autumn 2012 Spring 2013 Total
Cardinal 10765 10579 21344
Desiree 10755 7923 18678
Kufri Jyoti 9025 0063 18088
Janak dev 10695 12385 23080
Kufri Sinduri 182 - 182
Khumal Seto-1 3367 9969 13336
Khumal Laxmi 60 70 130
IL.P.YS 277 7253 7530
Khumal Rato-2 1083 5272 6355
TPS 67 - 632 632
MF 11 - 725 725
L-235.4 . 6148 5812 11960
MS 423 337 - 337
TPS 7 155 - 155
389746.2 497 866 1363
Sub total 53,346 70,549 1,23,895
Cold storage

PBSs were graded into five categories, viz. <0.25 g, <0.5 g, 0,5-1.0 g, 1.0-5.0 g, and
>5.0 g size. After grading the PBS were packed in nylon net bags with proper
leveling and then stored in Kohinoor Cold store, Balaju. PBS harvested in winter
has 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 succceding fiscal year 2013/14 (2070/71).
About more 50 per cent of the PBS potatoes produced in autumn 2011 were larger
than one gram sized. In case of spring 2012 production, only about 30 per cent
tubers were larger than one gram sized (Tables 9.3 and 9.4). In the overall
production of 58,732 pre-basic seed potatoes this year, aboul 60% were larger than
one gram sized and about 19% were smaller than 0.5 g sized (Table 9.5)
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Table 9.3;: Pre-basic seed produced during Autumn (August - November),
2012/13 (2069/70) 1" lot) (To be distributed during terai season,

2012/13 (2069/70)
Cultivars >5g 1-5g 05-1g <05025g <025g Total
Cardinal 5293 2395 1576 796 505 10765
Desires 4350 2513 2082 1090 700 10755
Janak Dev 3010 3267 2323 1607 438 10695
Khumal Seto-1 1208 928 450 365 376 3367
Kufri Jyoti 5301 2232 331 407 264 o025
IPY-8 163 40 40 17 15 277
TPS 7 91 29 23 12 - 155
MS423 175 73 50 25 14 337
Khumal Rato-2 523 360 100 65 35 1083
12354 2167 2108 1005 520 348 6148
Khumal Laxmi 36 8 9 7 - 60
CIP389746.2 262 105 65 30 35 497
K.. Sindhuri 02 37 30 13 10 182
Grand Total 22673 14305 8624 4954 2790 53,346
% 42.5 272 16.12 8.93 4.45

Table 9.4: Pre-basic seed produced during Spring (January — May), 2012/13
(2069/70), 2™ lot (To be distributed during hill season)

Cultivars >5g >15p >051pg <05025g <025g Total
Cardinal 1412 4072 2712 1500 Ba3 10579
Desiree 977 2400 2531 1075 940 7923
Janak Dev 670 2600 4171 2754 2190 12385
Khumal Seto-1 532 3024 3258 1585 1570 2069
Khumal Rato-2 180 600 1710 1482 1300 5272
Kufri Jyoti 1185 2014 2872 1354 738 9063
TPY-8 499 2266 2583 960 945 7253
TPS 67 75 172 165 100 120 632
MF I 210 175 160 90 S0 725
Khumal Laxmi - 25 25 20 - 70
L2354 343 1400 1669 1040 1360 5812
CIP3859746.2 21 345 365 85 50 B66
Grand Total 6104 19993 12221 12045 10186 70,549
% B.66 28.34 31.50 17.07 14.44
Table 9.5: Overall pre-basic seed production during 2012/13 (2069/70)
PBS size distribotion
Plantseason — S e 15s 051p 035-05g <0asg o
Aut. season 22673 14305 8624 4954 2790 53346
Spring season 6104 19993 22221 12045 10186 70549
Grand total 28777 34298 30845 16999 12976 123,895
%% 23.2 27.7 249 13.7 10.5 100
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4.3 Basic seed (BS) production

Total 3028 kg basic seeds of Cardinal, Desiree, Janak Dev, Khumal Rato-2, Khumal
Seto-1, Kufri Jyoti, NPI-106, L-235.4, IPY-8 and Khumal Laxmi and CIP 389746.2
have been produced at Hattiban Farm for further seed multiplication for the next
year (Table 9.6).

Table 9. 6: Basic seed produced at Hattiban Farm during F.Y, 2012/13

(2069/70)
Variety BS 1 BS2 BS3 Total Total
bag kg bag kg bag ke bag kg (kg)
K.Jyati 4 153 6 - [\ 35 16 188 988
Khumal Seclo-1 - 18 - - 2 - 6 18 38
NPI-106 - - - - R 20 2 20 20
L2354 - 40 - - 5 - T 40 300
CIP 389746.2 - - - - - 20 - 20 20
Red
Cardinal - - - - 2 18 2 18 118
Janakdev 3 a0 = ] 32 11 02 642
IPY 8 - 18 - - - a0 - 45 48
Khumal Rate-2 - 20 - - - 18 - 38 38
Desiree - 30 - . 6 15 6 45 345
K. Laxmi - - | - 1 1
Taotal 7 339 10 - 31 189 50 518 3028

Note; | bag =50 kg

4.4 Pricing and Distribution of Pre-basic Seeds

The per unit price of the pre-basic seed potatoes fixed for the fiscal year 2012/13
was Rs. 10.00 for larger than five gram sized minituber, Rs. 8.00 for 1-5 g sized, Rs.
6.00 for 0.5-1 g sized, Rs. 2.00 for 0.25 -0.50 g and Rs. 1.00 for smaller than 0.25
g sized mini tubers (Table 9.7).

In the Fiscal Year 2012/13, total 53,346 pre-basic seeds produced during autumn
season and 70,549 PBS produced during spring season were stored in Kohinoor Cold
Store, Balaju Industrial Area, Kathmandu for terai season and hill season
distribution, respectively. During 2012/13 all PBS produced in 2011/12 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,
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Table 9.7: Pre-basic seed potato pricing of the last few years

Per unit PBS price (Rs.)

PRS Grade 1996/97 199798  2000/01 2008/09  2009/10 2010 2012/13
(2053/54) (2054/55) (2057/58) (2065/66) (2066/67) (2067/68) (2065/70)

>5 g size ¢ - - 5.00 5.50 6.00 10.0
>] g size 1.00 1.00 1.50 4.60 5.00 5.50 8.00
0.5-1 g size 0.25 0.50 0.70 2.00 2.50 3.00 6.00
0.25-0.5 g size 0.00 0.00 0.30 0.50 0.75 0.75 2.00
<[.25 g size - - 0.05 - 0.25 0.25 1.00

4.5 Foundation seed production of rice

To improve the soil health of the Hattiban Farm, rice cultivation with flooding was
practiced in rotation. This year, two tons of rice foundation seed was produced,
from Khumal-4 (Table 9.8).

Table 9.8: Rice foundation seed at Hattiban Farm

Item Foundation seed (kg)
Khumal-4 1960
Total 1960
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5. TECHNOLOGY TRANSFER AND SERVICES
5.1 Training/Workshops

A training course entitled ‘Participatory Variety Selection on Potato’ was conducted
by National Potato Research Program in Nucleus Seed Potato Center during Magh,
23-25, 2069. The objective of this training was to know the participatory evaluation
process for the selection of potato varieties. This training was given fo pofato
farmers. extension workers and researchers. This training was undertaken in two
limes; at planting time ( Magh, 23-25, 2069) and al Nowering stage (Jestha, 12-13,
2070) (Annex 5.1).

5.2 Services

0 Giving orientation classes to the students from various colleges and universities.
7 Counseling on laboratory and field techniques to the national and international
visitors.

3 Distribution of the leaflets/booklets and folders on different areas to the visitors.

5.3 Publications

Overall 4 publications, viz. three leaflets and one booklet had been
published by NPRP this year (Annex 5.2).

5.4 Information through media

71 Short interviews were given by concerned scientists on potato production
constraints and research outputs for solution, late blight management options for
controlling disease, and potato production through hydrophonic pros and cons
etc. (Annex 5.3).

5.5 Visits

O Several potato farmers, researchers, extensionists and students visited NPRFP
laboratory and fields in this year. Their major inferest was seen on value
addition, disease management, tissue culture technology and variety
improvement. CTEVT's JTA trainers also visited NPRP and acquainted with
potato cultivation (Annex 5.4).

5.6 Fair and Exhibitions

0 NPRP participated in several local level and national level agriculture fairs and
displayed its specimens.

71 NPRP participated in NARC day and presented own specimens.
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6. OTHER ACHIEVEMENTS

6.1 Training/Workshop attended

Mr. BP Sharma, Dr BB Khatri, Dr BP Luitel, Mr P Bhattarai, Mr B Rana and Mr D
Choudhary had participated potato training entitled * Participatory Variety Selection
on Potato' which was conducted at NSPC, Nigaley, Sindhupalchowk . This training
was conducted in two times at NSPC, Nigaley. Dr BB Khatri had participated in the
same training in Jumla, which was organized by Li-Bird.

6.2 Paper presented/published

Overall 17 publications of the NPRP scientists had been published this year, viz.

one journals, one in training curriculum, and fifteen in Hamro Sampada (Annex
6.1).

6.3 Awards (recelved by staff/office)

“Best researcher award” awarded by Nepal Agricultural Research Council (NARC)

on its NARC Day. The award was with the amount of NRs. 5000.00 and a
certificate.

6.4 Academic supervision

Dr. Bhim B. Khatri has been supervising the senior scientists of NARC for their
PhD study; 1. Mr. IP Gautam, Senior Scientist, NPRP. Mr. Gautam is doing his PhD
at IAAS Rampur Chitwan, 2. Mr. S. Ahamad Khan, Senior Scientist, RARS
Nepalgunj. Mr Khan is focusing his research on stress physiology particularly
drought tolerant potato genotypes in Nepalgunj.

7. BUDGET AND EXPENDITURE

The approved regular annual budget for the F.Y. 2012/13 was NRs, 15,422,000.00,
out of which NRs. 15,074,000.00 was released with overall expenditure of NRs.
12,505,509.89 (Annex 7.1).

During this year, a sum of NRs. 811,493.19 were collected as revenue through
source seed potato, research potato, rice seed and others (Annex 7.2). The past

budget expenditures had been audited with a beruju of NRs. 660,271.00 (Annex
71.3).
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8.

KEY PROBLEMS

8.1 Problems Encountered
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There was heavy drought in March-April at Hattiban Farm during the tuber
formation and bulking stage of potato. Irrigation was limited to all the
experiments.

It was very hard to manage fuel for operating generator to cope with the load
shedding.

As per the agreement, PACT was unable to supply necessary equipments for
tissue culture laboratory and glasshouse, which hampered PBS production.
Proposed equipments to be supplied by PACT were:

- Water filtration plant for glasshouse

- Renovation of incubation room for better electricity supply
- Bio-safety laminar flow

- Generator

It was very hard to carry potato breeding activities, and conduct diseases related
research activities without supporting scientists/technicians as well as clean in-
yvitro materials.

Insufficient mid-level technical manpower for glasshouse and tissue culture
laboratory for PBS production.

Loss of in vitro plants in the tissue culture laboratory due to heavy bacterial and
fungal contamination during repairing and construction works of the office
building as well as delay in introduction of new potato germplasm have directly
affected the PBS production target.

Lack of cooling facilities in glasshouse

Poor quality water for irrigation in glasshouse

No cold storage facilities for storing high quality seed
Load shedding for longer period 80 hr/week
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WAY FORWARD

Variety development (high yielding and tolerant to major biotic and abiotic
stresses)

Development of varieties for processing and value addition

Utilization of biotechnological methods for crop improvement e.g. molecular
characterization, DNA finger printing, somaclonal variation, haploid breeding
ete.

High yielding, carly maturing, disease resistant and drought tolerant varicties
for high hills,

High quality nutritious varieties for mid and high hill areas

Development of late blights resistant varieties as well as management
technologies for late blight (disease forecasting ete. ) black scurf, powdery scab
and wart.

Red ant management for rainfed hill conditions

Mechanization for planting, spraying, earthing up, harvesting and grading.

Low cost quality seed (PBS) production

- Natural light incubation

- Hydroponic

- Aeroponic

Appropriate storage for seed and processing potato using cold and rustic storage

Studies on adoption of released varieties and recommended technologies
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Annex 1.1
Map of the Command Area
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Annex 1.2

Monthly Agro-meteorological Data of the Station/Command Area, 2069/70

(2012/13)
Temperature (°C) Rainfall
Year Month =) Min. mm
2012 July 28.8 21.3 166.0
2012 August 28.1 20.3 216.0
2012 September 279 19.1 199.0
2012 October 26.0 12.0 0.2
2012 November 227 5.6 0.8
2012 December 19.7 32 0.0
2013 January 18.2 0.9 12.4
2013 February 203 5.5 45.1
2013 March 25.1 9.4 32.8
2013 April 28.0 11.7 398
2013 May 284 16.7 197.0
2013 June 279 20.2 242.0
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Annex 1.3

Area, Production and Productivity of Potato in Nepal, 2012/13

ikt G e Ggho
E. Mountain 16,905 235,388 13,924
E. Hills 28,300 352,600 12,459
E. Terai 25,165 200,989 11,563
E. Region 70,370 878,977 12,491
C. Mountain 10,098 126,125 12,490
C. Hills 28,946 464,210 16,037
C. Terai 22,635 356,037 15,729
C. Reglon 61,679 946,372 15,344
W. Mountain 905 10,094 10,145
W. Hills 14,015 174,574 12,456
W. Terai 7,420 99,851 13,457
W. Region 22,430 284519 12,685
M. W. Mountain 5,375 54,438 10,128
M.W. Hills 8,604 114,698 13,331
M.W. Terai 8,565 119,880 13,996
MW. Reglon 22,544 289,016 12,820
F.W. Mountain 2,471 25,947 10,501
F.W. Hills 4,280 64,721 15,122
F.W. Terai 6,476 94,750 14,631
FW. Region 13,227 185,418 14,018
NEPAL 190,250 2,584,302 13,584
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Annex 2.1
List of Laboratory Facilities
SN | Name of Major instruments Manpower in Facilities
laboratory laboratory
1 Tissue culture | Autoclave S4=1 Major six potato
laboratory Laminar bench Te=1 viruses (PVA,
ELISA reader T-3=2 PVM, PVS, PVX,
Hot air oven Skilled technician | PVY and PLRV)
Water bath -l testing
Distillation units Labors on daily Potato viruses
Air conditioners wage basis =2 elimination
Potato germplasm
conservation
In vitra potato
plants production
2 | Potato BOD Incubator S4=1 Pathogen
Pathology Seed germinator T-6=1 conservation
Laminar flow Labor on daily Pathogen storage
Oven wages = | Pathogen
Refrigerator inoculation
Autoclave Disease culture
Micro digital balance Microscopic
Microscope observations
Stereo microscope
3 | Post Harvest | Digital balance S4=1 Dry matter and
Frying pan T-3=1 specific gravity
Chip cuter machine determination, of
potalo
Chip making
4 | Potato Refrigerator S4= Specific gravity
breeding/Plant | Microscope 5-1=1 Microscopic
Physiology Specific gravity T-6=1 observations
measuring instrument | T-3=1
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Annex 2.2
Human Resource in 2069/70 (2012/13)
Pouxl- Speciallzation/
S5N. | Name A Qrualification Waekin ke Remarks
M.ScAg :
Patain Coordinaior
1 | Mr. Buddhi P. Sharma 54 (Pathology) pathology
2 | M. Ishwori Pd. Gautam 54 | M.Sc.Ag (Hork) | Post harvest
e | Transferred io
k| Dr. Ram C. Adhikari S-4 Ph. D. (Hort) TPS technology RARS Lumle
4 | Dr. Shambhu Prasad Dhital | 54 | PhD. (Horty | SeedPO
5 | Mr. Binesh Man Sakha g4 | MScAg (Veg. | gonet potato
Crops})
Variclal
i Dr. Bhim Bahadur Khatn G4 Fh. D, (HorL) evaluation/Potato
physialogy
Varietal
7 | Dr. Binod Prasad Luintel s-1 | Ph.D. (Hort) evaluation/Polaln D"I.’i“ﬁ"wn
breeding i
B | Mr. Kalika Pd. Upadhyay T-7 | M.ScAg (Hort) | Organic patato On giudy leave
: On study leave
9 | Mr. Prakash Bhattarsi T4 | M.SoAg TPS until Shrawan
10. | Mr. Birendra B, Hana T-6 | B.Sc. Ag Pathology
; } Transferred to
11 | Mr. Hari Bdr. KC T6 | 5LC Pathology Bnin. Div.
Om deputation
12 | Mr. Krizhna Cdr. Upreti T4 SLC TPS & Sweel potato | from ARS,
Pakhribas
13 | Mr. Duryodhan Chaodhary T-H L.Sc.Ag Hattiban Farm
14 | Mr. Sitaram Ojha Ad | BA Adminisiralion Transfer
15 | Mrs. Sumanna Shrestha A-5 | B.Com Finance Transfer
16 | Mrs Devi Kumari Dihakal A€ | BA Administration
17. | Mr. Praknsh Shrestha A B.Com Finance
On depulation
18 | Mrs. Anjali Bajracharya A5 | B.Com Administration from RARE,
Tarahara
19 | Mr. Sunubhai Knuwar T-5 Test Pass Gilaszhouze Retired
20 | Mrs. Bhawani Thapaliya TH-3 | LA Tissue culture lab,
21 | Mr. Ramesh C. Khatiwada | TH-3 | 7 Class Coldstore
22 | Mr. Yadav Kr. Shrestha TH-3 | LA Hattiban
23 | Mr. Tej Prasad Ghimire TH-3 | SLC. Glasshouse
24 | M, Pancha Maharjan TH-3 | 8Clasz Driving
25 | Mr. Bidur KC TH-3 | 8 class Glasshouse
2fi | Mrs. Sharada Thapamagar | TH-3 | 7 Class Tissue culture lab,
27 | Mr. Shiva Bdr. Sapkots AH-3 | Literats Ehumaltar
28 | Mr. Bidur Pokharcl AH-3 | Literate Glasshouse
29 | Mr, Shyam Bdr. Bhlon AH-3 | LA Administration
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Annex 3.1
Summary Progress of NPRP Research Projects and Activities
in 2069/70 (2012/13)
Project code: 40457003 Project end year: Core project

Project title: ~ Variety improvement on potato for different agro-ecologies of
Mepal

Project leader: BB Khatri Budgel for this FY: 640,000
Project | Name of Activity | Major accomplishments
activity | project/Activity leader
i
1 Clone multiplication | BB This activity is continued at ARS

Khatri (Hort.) Pokhara & NPRP Khumaltar,

2 Breeding of potato | BP Hybridization work on potato is
at NPRP Khumaltar | Luitel continued. The new progenitors are
included at crossing.

3 Initial Evaluation BP IETSs are continued at NPRP
Trial (TET) Luitel Khumaltar, ARS (Hort.) Pokhara and
ARS (Hort.) Jumla.

The clones found promising for 2
years are promoted to CVTs.

4 Coordinated Varietal | BP CVTs are continued in different
Trial (CVT) Luitel locations.
The clones found promising in CVTs
are promoted to CFFTs
5 Coordinated BP Most promising clones are tested in
Farmers Field Trial | Luitel farmers® fields in various places
(CFFT) throughout the country.

Most promising and preferred two
clones are proposed for releasing.
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Project code: 40454002 Project end year: Core project

Project title: ~ Evaluation of true potato seed (TPS) families in the nursery
beds and field conditions

Project leader: Prakash Bhattarai Budget for this FY: 177,000.00

Activity | Name of activity End | Major progress/ achievements
code year
number
1 Evaluation of TPS 2069 TPS family HPS7/67 produced the
F,C; tuberlets 170 maximum numbers of tubers (429)
production in the per plot and LT 8<xTPS-67 produced
farmers field highest tuber yield 15.37 kg/plot of

7.2 m® in Sharadhanager VDC of
Chitwan district.

In Kusadevi VDC, Kavrepalanchok,
the highest (22.67kg) tuber weight
per plot was obtained in LT 8<TPS-
13 followed by LT B8xTPS-67
(22.10kg).

) Evaluation of F\C, 2060 Maximum tuber per plot (581.0)
tuberlets of TPS for 110 was recorded in genotype LT
potato production 8xTPS-67
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Project code:  Special

Project end year: 2070/71

Project title:
Project leader: BB Khatri Budget for this FY:
Activity | Name of activity End | Major progress/ achievements
code year
number
Innovative 2070 Germplasm collection, maintenance
community  based | 7, and multiplication activity was
agricultural undertaken at ARS (Hort.) Pokhara
development and at Hafttiban Research Farm
initiatives for Khumaltar.

increased  climate
resilience of people

At Belachapi, the highest yield was
obtained highest (20.1 t/ha) from
the clone L 235-4. At Parwanipur
Bara, the highest tuber yield was
obtained from the clone FPRP
35861.18 (209 tha) In
Bhairahawa, the highest yield was
obtained from the clone PRP
85861.11 (17.7 t/ha). In Lumle, the
highest yield was obtained from the
clone PRP 85861.11 (17.7 t/ha). In
Jumla, variety Kufri Jyoti gave the
highest tuber yield tons per hectare
(20.2 tha) followed by the clone
CIP 385499.11 (18.4 t/ha).
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40463001

NPRP Annual Repart 2069/70(2012/13)

Project end year: Core project

Study on variety improvement of potato for processing

Project leader: 1P Gautam

Budget for this FY: 226,000

Project Name of activity End Major progress/achievements
activity # year

| Evaluation of potato | 2015 | Potato genotypes PRP 25861.1, Khumal
cultivars for yield and Seto-] and L 2354 were promising for
processing qualities. processing in to chips in Kathmandu valley

and similar agro-ecological conditions

2 Evaluation of storability [ 2015 | Genotypes Yagana and L-235.4, K. Jyoti
of potato in ordinary and Khumal Seto-1 could be successfully
condition and cold store stored in ambient room temperature for

maximum period of up to 120 days. None
of cold stored genotypes were suitable for
chips making and up to 8.86 % wt. loss was
recorded in genotype K. Chipsona-2 after
120 DOS & 15 days after reconditioning

3 Effect of chemical | 2015 |Potato tubers fumigated two times with

treatments on storability ]Fhu;c @&4(14;113;“ mﬁﬂﬂm‘:ﬂni an
efore $ s
A R Ty effective for inhibition of spronting and
viours of selected S
: reduction of postharvest losses up to 120
genotypes of potato in |days storage in mid and high hills conditions
ordinary storage.

4 Conduct spacing trail for [ 2015 | There was no effect of spacing on
processing grade tuber processing tubers of potato in Khumaltar &
production Chitwan conditions in genotype L-235.4.

However, total yield was higher at 60x25-
30 cm spacing in Chitwan,
5 Verification of promising | 2015 | Genotype K. Jyoti and L-2354 were

lines for processing potato
production in hill and terai
condition

promising for higher yield during main
season in Kathmandu, Chitwan farmers
preferred genotype PRP 25861.1 due to its
red colour even though statistically same
yield in all tested 7 genotypes.
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Project code:

Project title:

40469001

Project end year: Core project

Sustainability studies for pre-basic Seed (PBS) and basic

seed production

Project leader: SP Dhital Budget for this FY: 390,000.00
Project | Name of project/activity End Major progress/
code # year | achievements

I Effect of incubation conditions on 2069/ | Microtuber can be

microtuber production in potato (3) 70 produce efficiently in in
vitro condition

2 Studies on the use of sugar free MS 2069/ | Resull not satisfactory
medium for in virro plantlets 70
production (3)

i Use of natural light for the survival and | 2069/ | Natural light can be used
development of in vitro plantlets for 70 for in virro
PBS production (3) multiplication

4 Comparative study of hydroponic and | 2070/ | Work is on progress.
soil based medium for efficient 71 PBS produced more than
production of PBS under glasshouse 5 time.
condition (3)

5 Demonstrate performance of different | 2069/ | Seed size may influence
size of PBS for basic seed production 70 the total tuber yield
(3)

6 Demonstrate performance of basic 2069/ | Quality seed produced
seed-1 and farmer’s seed for potato 70 higher yield
production in farmers’ field (3)

7 Conduct farmers’ training on 2069/
production of quality seed of potato (3) | 70

140




NPRP Annual Report 2069/70{2012/13)

Project code:  Special Project end year: 2015

Project title:  Improving Food Security and Nutrition of Rural People in Nepal
and Bhutan

Project leader: BB Khatri Budget for this FY:
Project | Name of project/activity End | Major progress/
code # year | achievements
Improving food security and nutrition | 2071 Trming o

of rural people in Nepal and Bhutan | /72 Participalery

2 . Variety  Selection
through collaborative potato breeding (PVS Po ot
for high yield stability and ) on

. ; ; lanting
micronutrient  density (ADA/CIP P :
gt flowering stage to
funded 3 years’ project) he NARC

researchers, DOA
externsionists  and
potato farmers
accomplished at
Nigale,
Sindhupalchowk

CIP395112.32 found
high yielding variety
at Mother and Baby

trial at
Sindhupalchowk and
Dolakha.

141



Annexes

Project code:

Project title:

404 67 002

Praoject end year: 2070/71

Studies on management of late blight, wart and powdery

Scab disease of potato

Project leader: BP Sharma Budget for this FY: 295,000.00
Project | Name of project/activity Major progress/ achievements
Activity

i

1 erjﬁc:ﬂiﬂn of resistance o P. | poiatg clones resistant to late
infestans in released and blight across the locations
promising varieties in three identified
ecological regions ( trai, hills and
mountains)

, f.‘ha.ractcrizatinn of of P. infestans | o¢ e 89 Isolates collected
isolates collected from central feom three ecological reglons
region of Nepal categorized into Al and A2

mating types and metalaxyl
sensitivity.,

3 Selection of En_vimnmc_nF friendly | pimeth omorph (Acrobat) and
and cost cEEEc:twe fungicide (s) Sectin were found to be
for late blight management. effective in controlling | late

blight with optimum

4 Wart disease screening Wart resistant potato clones

identified

5 Powdery scab disease Powdery scab management
management technology developed

6 Vcriﬁcatiu_n nfdiscas_e resistance Clones found resistant under
clones against late blight under farmers’ field conditions
farmers’ field.
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Project code: 40466001 Project end year: Core project
Project title: ~ Sweet potato variety development for food and nutrition
security
Project leader: BM Sakha Budget for this FY: 350,000.00
Project | Name of project/activity Major progress/ achievements
activity
1 Collection of sweetpotato | 21 orange-fleshed sweet potato

genotypes from different | clones from CIP and 19 local
parts of the country and | oermplasm from different parts of
fibronl the country were collected and
maintained under im  vivo
condition at NPRP, Khumaltar,

2 Coordinated Varietal Trial | At ARS (Horticulture), Pokhara,
(CVT) CIP 440012, CIP 440267, CIP
440185, CIP 440015 and CIP
440021 are promising. In RARS,
Tarahara, CIP clones of 440012,
441624 and CIP 440328 were
found to be promising. RARS,
Parwanipur, CIP clones 400039,
440267, 440185, 440328 and
440015 produced the highest
yield ranging from 7.24 to 8.74
t/ha,
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Project code:

Project title:

40455002

Pre-basic and source seed production of potato

Project leader: SP Dhital

Project end year: Core project

Budget for this FY: 1068000.00

Project | Name of project/aclivity Major progress/
aclivity achievements
| PBS production through tissue culture 1,23,895 (no.)
technology (3)
2 Basic seed production (3) 3028 (kg)
3 Germplasm maintenance under in vitra 58
condition (3)
A Soil fertility management at NPRP, Hattiban 1960 (kg)

Farm (3)

Annex 4.1

List of potato germplasm introduced and maintained at NPRP's Tissue Culture
Laboratory during 2012/13 (2069/70)

ik i v 3 Received date Form Source

1 |381379.9 Kisoro June 6, 2012 In-vitro CIP, Peru
2 |391011.17 |B3Cl June 6,2012 In-vitro CIP, Pcru
3 3927404 - June 6, 2012 In-vitro CIP, Peru
4 |393536.13 |- June 6, 2012 In-vitro CIP, Peru
5 |[394611.112 |- June 6, 2012 In-vitro CIP, Peru
6 [395017.229 |B3C2 June 6,2012 In-vitro CIP, Peru
7 |395017.242 |B3C2 June 6, 2012 In-vitro CIP, Peru
8 (39511232 |B3C2 June 6, 2012 In-vitro CIP, Pern
9 |396287.5 - June 6, 2012 In-vitro CIP, Peru
10 |391930.1 June 6, 2012
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Annex 4.2

List of potato germplasms maintained at NPRP, Tissue Culture Laboratory during
F.Y.2012/13 (2069/70)

CIr

Origin

S.N. | Number Clones Received Date Source
1 | 800258 India | KufriJyoti CIP, Peru
2 |- - Cardinal Nov. 26, 2004 SASA, UK
3 | 800048 - Desiree Oct. 27, 2004 CIP, Peru
4 | 720123 - Janak Dev Feb. 12,1998 CIP, Peru
5 BOD265 India | Kufri Sindhuri Mar. 28, 1990 CIP, Peru
6 | 3885724 - [PY-8 - Cleaned in NPR
7 | 388572.1 - Khumal Laxmi | - Cleaned in NPRP
8 | 676008 - Khumal Rato-2 | Feb.12,1998 CIP, Peru
9 | 720088 - Khumal Seto-1 | Feb.12,1998 CIP, Peru
10 |- - L-235.4 - CIP, Peru
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Annex 4.3

List of potato germplasm introduced at NPRP's Tissue Culture Laboratory during
2012/13 (2069/70) as the first lot

S. N, |CIP Number |Clones
Pedigree Form Saurce
Female
Male
1. |303381.106 388611.22 |[676008=(1-1039) In-vira  |CIP, Peru
2, |304369.22 Maricla 676008=(1-1039) In-vitro |CIP, Peru
3, |[304387.92 Reinhort 02.187 In-vitro  |CIP, Peru
‘ 4. |304394.56 Shepody 391207=(LR93.050) |In-vitre |CIP, Peru
5. |391002.6 386209.1 |386206.4 In-vitra  |CIP, Peru
6. [391011.17 387041.12 |386206.4 In-vitro  |CIP, Peru
7. |391046.14 3862091 387338.3 In-vitra  |CIP, Peru
8. |392633.54 3871322 |387334.5 In-vitra  |CIP, Peru
9. 1392637.10 387143.22 |387170.9 In-vitra  |CIP, Peru
10. [393371.159 387170.16 |389746.2 In-vitro  |CIP, Peru |
11. |393371.164 387170.16 |(3B9746.2 In-vitra  |CIP, Peru
12. |395109.29 391589.26 (3930794 In-vitro  |CIP, Peru
13. [395111.13 391686.5 |393079.4 In-vitro  |CIP, Peru
14. |396012.266 391004.10 |393280.58 In-vitro |CIP, Peru
15. |396033.102 392639.53 |393382.64 In-vitto |CIP, Peru
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Annex 4.4

List of potato germplasm introduced at NPRP's Tissue Culture Laboratory during
2012/13 (2069/70) as second lot.

8.N. |CIP Number |Clones Pedigree Source
Female Male
1, |379706.27 Costaners 377257.1=LT-1 PVX=PVY BULK CIP, Peru
2. |3B13E19 Rukinzo 378493915 PRECOZ BULK CIP, Peru
3. [391058.175 387170.16 3873383 CIF, Peru
4. 1391930, BWH-87.338 SELF CIP, Peru
5. |39279722 LUNICA 3875213 APHRODITE CIF, Peru
6. [393083.2 38731527 390357.4 CIFP, Peru
7. |3933B2.44 3B7208.5 3873383 CIF, Peru
8. |393536.13 BEROLINA 386287.1=XY .4 CIP, Peru
9, (3936132 391896.15=DXY.15 391894.7=DXY.7 CIP, Peru
10. [394611.112 TRO28(0=PW-88-6203 676008=1-1039 CIP, Peru
11 |395017.229 393085.13 392639.8 CIP, Peru
12. 1393017.242 3930R5.13 392639.8 CIP, Pern
13. |395112.32 301686.15 3930794 CIP, Peru
14. [395445.16 BWH-87.415 391894.7=DXY.7 CIP, Peru
15. 13970672 390663.8=C91.628 | 392820.1=C53.154 CIP, Peru
16. [397075.26 3B6768.10=MARIA | 392820.1=C93.154 CIF, Peru
17. |399067.22 395257.2 395271.6 CIP, Peru
18.  |399078.11 395266.3=BIC4046.3 | 355260.8=BIC4040.8 | CIP, Peru
19, [399079.22 395274.1 395257.6 CIP, Peru
20. |701165 Calhuz - - CIF, Peru
Rosada
21. |7032B7 Azul.. - - CIP, Feru
22. |703312 Morada - - CIP, Peru
13. |T03B25 China - - CIP, Peru
Runtush
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Annex 4.5
Production of Source Seed in FY 2069/70
S | Commodity | Variety Type Unit Target | Produced
N quanftity quantity
1 | Potata 14 varieties | Pre-basic seed (PBS) | No. 150,000 1,23,895
2 | Potato I | varictics | Basic seed (BS) kg 3,000 3028
3 | Rice Khumal 4 Foundation kg 1000 1,960
Annex 4.6
Distribution of Source Seed in FY 2069/70
S | Commodity | Type Quantity Major stakeholder(s) Disiributed
N districts
1 | Potato PBS 1,23,805 | ADO and seed growers, | Different ADOs
research farm
2 | Potato Basic 3028 ADO and seed growers, | Different ADOs
research farm
3 | Rice Foundation | 1,960 (kg) | Local Farmers Lalitpur
Annex 5.1
Training/Workshop/Seminar Organized in FY 2069/70 (2012/13)
S | Mame of Training/ Dura-tion Tarpel group Location No. of
M | Workshop/ Seminar participants
1 | Participatory Variety | 2069/10/23- | Farmers, extension | Nigaley Farm, 34
Selection on Polato 206910125 officer/researcher Sindhupalchowk
2 | Participatory Variety | 207(0/2/12- Farmers, extension | Nigaley Farm, 34
Selection on Polalo 2070/2/13 officer/rescarcher | Sindhupalchowk
Annex 5.2
Publications in FY 2069/70 (2012/13)
S | Name of publications Type* | Lan- Authors No. of
N guage copies
1. | e wrd ggarnt Wead | Leaflet | Nepali | 7 gfaw@a 1000
g ey gfafs At
2, | Hydrophonic technology for Booklet | Nepali | Dr SP Dhital 1000
PBS production
3, | Improved Potato Cultivation Leaflet | Nepali | Dr BB Khatri 1000
Practice
4. | Chips preparation technology in | Leaflet | Nepali | Mr IP Gautam 1000
home scale

*Buaks, leaflel, brochure, momals, pamphlers, audio viewal et
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Annex 5.3
Information Disseminated Through Media, 2069/70
Information
e/ Type of .
SN | disseminated/Media Type* Mo oY | Date/Time
mediak

COVErage

Potato production
1 constraints and research Interview Ujyalo FM Radio | Aug, 2012

outputs for solution

Late blight management
2 options for controlling Interview Ujyalo FM Radio | Dec, 2012

disease

Potato production through " I !

U FM June 2013

3 hydraponic pros and cons Interview jyalo FM Radio | June

Chips preparation Poster 2070-1 -25

AR
. technology in home scale presentation NARCLay to 27
T A Poster 2070-1 =25
5 Released potato varieties presentation MNARC Day to0 27
Annex 54

Visits of the Office/Station by Farmers, Extension Officials [Technicians,

Entrepreneurs, Cooperatives, Farmer Groups, governmen t/NGO/CBO
Officials/students, etc.
iy Area of major
S.N. Cate Number ;
gary um Districts &
1. | CTEVT's ITA trainers 20 Nuwakot Polato cultivation
(2069-11-10. Feb 21, *13) technalogy
2. | Students (BSc B Kathmandu | Tissue culture lab
Microbiology, 1lIrd Yr;
PK Campus; 2069-11-15,
Feb. 26, '13)
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Papers Published in FY 2069/70 (2012/13)

Annex 6.1

SN

Title of the paper

Authors

Name of proceedings,

Journals etc.

1 | Determination of Resistance to | Sharma, B. P, H. Journal of Agricultural
Phytophthora infestanx on K. Manandhar, G, | Selence (2013). 5:148-157
Potato Plants in Field, A. Forbes, 5. M.

Laboratory and Greenhouse Shrestha and R. B.
Conditions. Thapa

2. | Potalo post harvest research: I. P. Gautam Training curriculum for

storage and processing crop inspectors on seed
potato certification in
Nepal. MoAC, NPDP,
Nepal

3 |19 WER UF : 9SS aed | FeuET TRl | #TH FwgEr, 088 a9
qF 93, -9, WX, 7%

R0-3¥
4 | AAAT ARH HEEYY {NIET | AfGUETIT TAT | BTHT EEr, 08 A
T ferrepr =gawgTas 43, #H-9, FAN T%
L e-RE.
5 | AreqEre a1 @ INEREs. | dfgueryr WAt T | #THT 99E, 0% 99
CER il 9}, #AF-9, HER 7%
111-995.

6 | 2o derE Ud A | ST AT | @THT TEer, R08% I

THTRS R, ¥F-6, 7R, T
933-93%

7 | A9TeHT AT R Ao T | 21 HTHEeeY BTHT WHgET, 088 T

AHATAEHT F2T Heeaqof eI 93, #&-8, HER, 7%
fqerFam frame | 99-9%

8 | areEeAT Wearg oftade | @ fmaeey | ETHT WEEr, 088 O

THTE : AEET &Y AT ¢ | @A 13, #F-9, HAR, TS
95-9%

9 | e @dr WA Fafeer | g1 SrReEeg BTHT §HIAT, 0%R TW

AT STeEe ]| 93, AF-9, HUR, TS
\80-18Y,

10 EEEER eI 1. TRIETE BTHT WIET, R0%R A
Irfea @-qa A9 o | e 93, HF-8, AR, TS
IeqTae yiaf 30-3%

11 |f9 s ST T 9@ | &1 TREE BTHT §HIET, 0%} A
AT Rrarer 93, #F-8, AR, TS
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L¥-5%
12 | gt ameg@dy gfaftr TYEOVETE MaH | ETET g, 088 96
93, AH-8, HHR, TS
W-R
13 | =i, = e e =rAQYAE e | BTE §HET, R0%% W
qATS gfaiy 93, #FH-8, HER, [
992934
14 | AT AER-9§R QT | SYEO9Es A | #TEr e, 0% W
WU 93, #F-9, HHR, T
8-
15 | I=a aArefar wiar o1 [AAEuaTE | &TH TP, R0%% 4
GECC 9%, #&-8, HUR, T
¥5-43
16 | Frafare ame@d wiaty, TEHTIT WELTS BTH FIET, R0%R Y
9, #F-9, AAR, TS
F9-R
17 | arerr. @cave @dy GE | T grE: | g e, 058 99
AT TS AT 93, HF-9, HER, TS
§R¥-939
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Annex 7.1

Regular Annual Budget and Expenditure Record of FY 2069/70 (2012/13)

(in MRs.)
Code | Budgel Heads ::::: B]Mgﬂ Expenscs Bulsnce
MO Stall cxpenses 7.514,000.00 7,016,000.00 6,949,592.48 66,407.54
4000 | Staff Basic Salary fi, 142, 000,00 5.719.114.00 £671,573.60 47,540 40
4010 | Seall Allowance (.00 0.00 0,00 0.0
4020 | Staff Provident Fund f14,000.00 549.223.00 543,055.86 6,167.14
4030 | Seaff Medical Expensges .00 0.00 0.00 (.00
4040 | Saff Uniform Expenscs 195 000,00 IR0, 00000 180,000.00 [THLY]
4050 | Staff Dasai Expenscs S01,000.00 495 663 .00 495 #A3 .00 0.00
4060 | Staff Overtime Expenscs 0,00 0.00 0,00 .00
4070 | Staff Pension & gratmiy 000 0.00 .00 0.00
4080 | Insurance Fund 62,000,000 62 1i0.00 5930000 2,700.00
] A Operational expenses 1,986,000.00 4,136,000.00 4,134, 048.56 195144
4100 | Travel Expenses 671, 00000 671,000 00 67100000 000
4110 | Vehicle Fuel & Lubricants Cost 466,000.00 466,000 00 4635,099.04 006
4120 [ Wages to Labour Cost 1.610,000.00 1,610,000 00 1,608,156.76 £43 24
4130 | Lab and Res. Supplies Cost 415,000.00 465,000.00 464 969 49 ansi
4140 | Farm Supplics Cosl R, 000,00 T14.000.00 71395024 45.76
4150 | Books, Journal £ Publications $0,000,00 100,000.00 G0 317.00 683.00
4160 | Trammg & Seminar Cost 10,000.00 10,000.00 0 656,00 344.00
4170 | Contract & Collaborative Res. 0.00 0.00 0.00 00a
4180 | Farm Managemeni Project Cost 100, 000.00 100,000.00 Q0 0ug 13 087
H2=* | Administrative expenses 1,305,000.00 1,305,000.00 1304 868.87 131.13
4200 | Rent, Utilities & Other Expenses 6350,000.00 650, D00, 00 4,40 B0 59.20
4210 | Communication Expenses 75,000.00 75,000.00 74,009 78 022
4220 | Repairs & Maintenance Cost 470.000.03 470,000.00 469,984 94 15.06
4230 | Station, Printing & OfF Supplics 60,000.00 1, D00, 00 59043138 56.65
4240 | Board and Pancl Meeting Cost 0.00 0.00 0.00 0.00
4250 | Recruitment Expenses (.00 000 0.00 0,00
4260 | Contingency Expenses 0.00 0,00 .00 0.00
1270 | Office Furnishing Caosl 50,000.00 50,000.00 50,000.00 0.00
4280 | Other Admin. Expenditure .00 0,00 0,00 0.00
Hi=* | Capitul expenses 1,617,000.00 1,617,000.00 117.000.00 | 2,500,000.00
4300 | Frechold Land Cost 0.00 0.00 0.00 0.00
3310 | Land and Land Develop. Cost 0.00 000 0.00 0.00
4320 | Building & Other Const” Cast 2,500,000.00 2 500,000.00 000 liﬂ'ﬂ,ﬂﬂﬂi
4330 | Fomniture & Frxture Cost .00 000 .00 ﬂ.ﬂL
3330 | Machincry Tools & Equip. Cost 0.00 0.00 0.00 0.00 |
3350 | Vehicles Cost 0.00 0.00 0.00 0.00 |
4360 | Computer & Com. Accesso. Cost 67,000.00 7, 000.00 67,000.00 0.00
4370 | Other Fixcd Asscls 50,000.00 &0,000.00 S0,000.00 0,00
Grand Taotal 15,422,000.00 | 15.074,000.00 12,505,,509.89 | 2,568,490.11
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Annex 7.2
Revenue Status of FY 2069/70 (2012/13)
(in NRs.)
S.N. | Source Total Remarks
A. | RESEARCH
1. Seed Potato 56,943.00
B. | PRODUCTION
1. Pre basic potato seed (PBS) 294,695.00
2. Basic potato Seed 131,877.00
3. Rice seed 127,400.00
4, Ware Potato and mixed rice 23,067.19
Subtotal 577,039.19
C. | Others
1. Last vear credit 166,511.00
2. Admin. income 11,000.00
3. Others
Subtotal 177,511.00
Total 811,493.19
Annex 7.3
Beruju Status of FY 2069/70 (2012/13)
(in NRs.)
Beruju Amount Remarks
Beruju till last year 660,271.00
Beruju cleared this F.Y, 0.00
Remaining Beruju 660,271.00
Document processed for clearance of 0.00
Beruju
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Group photo of NPRP staff, 2069/70 (2012/13)

Top row left to right: Mr. Buddhi Prakash Sharma, Mr. Ishwori Prasad Gaotam, Dr. Shambhu Prasad
Dhital, Mr. Binesh Man Sakha, Dr. Bhim Bahador Khatri;

2nd row left ta right: Dr. Binod Prasad Luoitel, Mr, Prakash Bhattarai, Mr. Krishna Chandra Upreti,
Mr. Duryodhan Chaudhary, Mr. Birendra Bahadur Rana;

3rd row left to right: Mr. Prakash Shrestha, Mrs. Devi Kumari Dhakal, Mrs. Anjali Bairacharva,
Mrs. Bhawani Thapaliya, Mr. Ramesh Chandra Khatiwada;

4th row left to right: Mr. Yadav Kumar Shrestha, Mr. Tej Prasad Ghimire, Mr, Bidur KC, Mr. Pancha
Maharjan, Mrs. Sharada Thapamagar;

Sth row left to right: Mr. Shiva Bahadur Sapkota, Mr. Bidur Pokharel, Mr. Shyam Bahadur Blon,



In vitro screening of Phytaphthora infestans isolates for 5
metalaxyl sensitivity :

In vivo screening of potato genotypes for late blight resistance




