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FOREWORD

National Agricultural Environment Research Centre (NAERC) is established to act
on the weather/climate and environmental related issues in agriculture sector. Being
ranked fourth most vulnerable country to climate change, Nepal has to work on
climate related issues to optimize the agriculture production system in backdrop
of large cultivated area under rainfed agriculture system, increasing frequency of
climate related hazards, growing use of chemical pesticides, deteriorating soil and
water quality for agriculture use. In this context, NAERC has been collaborating
with different organization and stakeholders to find the appropriate solution of
adaptation and mitigation strategies to minimize the negative impact of weather/
climate change and other environmental issues. Centre is trying to prepare climatic
database along with seasonal and annual trend of different locations of Nepal to use
for the agriculture purpose. It has been studying the various spatial and temporal
adaptive capacity of different variety of crops under elevated temperature condition
to find out adaptive measures against the effects of climate change. Similarly,
collection, analysis and dissemination of agro-meteorological data, screening of
impacts of climate change on farmers perspective, agro-met advisory bulletin (AAB)
preparation and disseminations, estimation of GHGs and carbon sequestration are
some of the notable work of the centre. Finally, identification and prioritization of
new agri-environment related problems are aimed in coming year and would be
main strategy of the centre in future.

This annual report presents the detail activities and results of the research activities
conducted in the FY 2076/77 by the centre. It is expected that this annual report
will serve as a useful resource to agricultural researchers, extension personnel,
students and national policy makers.

My special thanks goes to Mr. Ghanshyam Malla for his leadership during the
FY 2076/77. 1 am very much thankful to Dr. A Timilsina, Mr. Alok Sharma,
Mr. R Rimal and Mr. HL Bhandari for their precious contributions to carry out
all the activities of the centre. Also, I would like to appreciate the hard work of
Mrs. Mandira Chitrakar, Mr. Pravat Sah, Mr. Raj Kumar Chalise and Mrs. Rina
Maharjan for their administrative, account and other supports. I would sincerely
appreciate the constructive comments and suggestions for the improvement of the
report in days ahead.

Tika Ram Chapagain

Senior Scientist and Chief

National Agricultural Environment Research Centre (NAERC)
Khumaltar, Lalitpur, Nepal
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EXECUTIVE SUMMARY

National Agricultural Environment Research Centre (NAERC) has been seeking
and working towards the transformed livelihood of farmers through the development
and sharing of climate-resilient environment-friendly agricultural technologies. It
includes the sharing of knowledge on skillful programs like crop modelling, carbon
sequestration, and GHGs emission estimation studies. Realizing the importance
of climate information to agricultural researchers, the centre has continuously
emphasized the establishment of automatic weather stations in different research
stations. The centre has been providing advisory services on changing climate
scenarios and its effect on crops to many of its clients including researchers and
organizations. Recently the center has started weekly agro-met based advisory
services through bulletins for the farmers across all the physiographic zones
of Nepal to minimize the weather-induced crop vulnerabilities. Continuous
research works are also in action on developing environment-friendly agricultural
technologies and mitigation options to reduce the crop vulnerabilities under
the centre. Apart from the above-mentioned services, the centre is also making
weather data available of various organizations, research stations, and to the
students involved in agricultural researches. Following are some of the findings of
researches conducted by the centre and other major achievements in FY 2019/20:

* The preparation of the agro-met advisory bulletin has been continued
and internalized by centre with internal fund from Nepal Agricultural
Research Council. Moreover, the domain has been extended from twenty-
five districts selected by PPCR to seventy-seven districts of Nepal. The
bulletin contains upcoming week weather forecasting; food crops, fruits
and vegetables, livestock, pasture and fodder and fisheries related agro-
advisories. Fifty-two episodes of the AAB has been prepared and distributed
in the FY 2076/77. The centre is helping to prepare the necessary materials
to broadcast the bulletin through NTV NEWS after eight p.m. prime news.

*  Wheat varieties grown with elevated temperature under OTC came to
heading and physiological maturity stages ten days earlier than open
field condition at Khumaltar, Lalitpur. Danphe and Dhaulagiri reached
to heading and physiological maturity earlier than Swargadwari and WK
1204. Though the grain yield is not significantly different, grain yield under
open field conditions was slightly higher (4.87 t/ha) than OTC (4.78 t/ha).
Among the varieties, Swargadwari resulted in the highest grain yield (5.02
t/ha) followed by Daphe, WK 1204, and Dhaulagiri.

* The carbon sequestration as biomass by apple trees of 53, 16 and 21 years
aged grown at Rajikot and Urthu of Jumla, and Talcha of Mugu districts
were 91.5, 16.32, and 23.22 t/ha, respectively.

* The study conducted to know the farmers perception on climate change
and their impact on potato with sixty three farmers of Tistung and Palung



area of Makwanpur district. About half of the farmers surveyed agreed
on climate change impact in potato production. Human labour was found
as a major constraint. The weeds, insects and diseases have increased in
recent days. One forth farmers have changed the potato varieties in recent
years. Farmers are keeping more chemical fertilizers and pesticides than
before helping them to combat against negative impact of climate change.
Though they know about the insurance policy, only one farmer has taken
an insurance policy for the potato cultivation.

Under the Khumaltar condition in FY 2076/77, LMP 163 has resulted
highest grain yield among RML 95/ RML96, LMP 163 and LMP 166
hybrids. Similarly, hybrids responded up to 210 kg/ha nitrogen applied as
three split doses (basal dose, 30 DAS, at taselling).



1. WORKING CONTEXT

Nepal is an agriculture-based country with two-third of the population involved
in this sector. Also, the increasing population and food demand make the sector
of prime importance to become a food secured country. Global warming, spatial,
temporal and weather anomalies are becoming alarming in the whole agricultural
system and productivity. The database on agro-meteorological records from
various stations is helpful for cause and effect studies and explanation and
prediction of production performance in a given set of environments. The agro-
meteorological databases can also be helpful in crop modelling. The crop yield
is the output of crop genetic make-up, environment and management factors. A
study on crop performance under elevated temperature conducted in an open-top
chamber will be helpful for agricultural scientists for planning breeding programs
and crop management practices.

Agricultural Greenhouse Gases (GHGs) emission is of great concern and is
significantly contributing to climate change. Agriculture has also an important role in
the emission of CO, by agricultural practices. Similarly, horticultural fruit crops help
to sequestrate the CO, in the form of trees and organic matters in soil. In this context,
the centre is currently monitoring CO, emission from crops and pasture land under
different management practices in different parts of the country. The centre is also
trying to make an inventory of carbon sequestration by different types of fruit trees.

The climate change effects like increased temperature, unpredictable rainfall patterns,
increasing drought and heat wave events, etc. have considerable impact on Nepalese
agriculture. To minimize its negative impact, the centre is preparing and distributing the
agro-met advisory bulletin to farmers in collaboration of Ministry of Agriculture and
Livestock Development (MoALD) and Department of Hydrology and Meteorology
(DHM) since 2071/72. Starting from a single district, the coverage of the agro-met
advisory bulletin has been extended to seventy-seven districts and Nepal Agricultural
Research Council (NARC) has internalized AAB generation process by its internal
fund after termination of PPCR project.The bulletin contains forthcoming week
weather forecasting as well as food crops, fruits and vegetables, livestock, pasture
and fodder and fisheries related agro-advisories. The centre is helping to prepare the
necessary materials to broadcast the bulletin through a national broadcaster (NTV
NEWS).

With the strategy of working in collaboration, the centre is currently working
together with various national and international organizations in different aspects of
researchable issues.



2. INTRODUCTION

2.1 History of National Agricultural Environment Research Centre

The Agricultural Environment Unit was established in the F.Y. 2000 AD in
Khumaltar, Lalitpur under the Directorate of Planning and Coordination,
Nepal Agricultural Research Council (NARC). It was upgraded to Agricultural
Environment Research Division (AERD) in the F.Y. 2013 AD. Further, the
division has been upgraded as National Agricultural Environment Research Centre
(NAERC) from 1% Shrawan 2077 BS.

2.2 Vision

A climate resilient agriculture with maximum system productivity for transformed
livelihoods of farmers.

2.3 Mission

National Agricultural Environment Research Centre (NAERC) strengthens the
development and adaptation of the environment-friendly, accessible and affordable
improved agricultural technologies through collaborative research to advance and
promote on right solutions to climate-related issues in the agriculture sector.

2.4 Mandate
The mandate of NAERC is to act as a key player for collaborative research in
partnership with the provincial government, local government, NGOs, INGOs

and other stakeholders on environment-related issues in the agriculture sector and
support on policy guidelines.

In pursuit of this, NAERC focuses on

Generation of weather database for agricultural research.

o Research on finding functional relation of weather parameters with
various agricultural components.

o To help farmers for the right choice of activities under expected weather
through preparation and dissemination of weather forecast based agro
met advisory.

o Explore the greenhouse gas emission from the agriculture production
system to identify possible mitigation options.

e Preparation of database on carbon sequestration by perennial fruit trees to
facilitate carbon trading.

e Study on the footprint of agrochemicals and other environmental
pollutants with respect to plant, soil and other environmental health.

e Use of decision support system tools like crop models for impact
assessment of climate change as well as for crop management strategies.



Application of remote sensing and Geographical Information System
technologies for identifying and mapping hot spots of climate change to
contribute to making agriculture policies.

Contribute to agro-ecosystem protection through advocacy on agricultural
resource conservation and utilization.

Exploration and documentation of indigenous knowledge on adaptation
strategies to combat climate change.

To help central, provincial and local governments to prepare policy
guidelines related to environment-related issues in the agriculture sector.

2.5 Current thrust areas for research

Understand farmer’s perception on climate change.
Climatic variability of various locations and response of crop.

Crop performance under simulated environment (e.g. Elevated
temperature).

GHGs emission under different agricultural land and system.

Carbon sequestration in agricultural, plantation and horticultural crops.
Mineralization rate of soil organic matter under elevated temperature.
AAB performance and efficacy under local level / farmer level.

2.6 Infrastructure and facilities

Automatic weather station (11): Daily agro-meteorological data
recording (Temperature, rainfall, solar radiation, relative humidity, soil
temperature etc.)

Open Top Chamber (3): Experimentation on elevated temperature and
€O, level

CO, Monitor: Measuring CO, emission

GPS meter: Taking coordinates of different locations

Soil pH and moisture meter: Measuring soil pH and moisture
Leaf Area Index Meter

Multi-gas analyzer

2.7 Organization structure and human resources

The structure of this centre is given in Fig 1 and detail of human resources in
2076/77 has been presented in Annex 1.
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3. RESEARCH HIGHLIGHTS

3.1 Response of wheat varieties to increased temperature grown under Open
Top Chamber (OTC)

Air temperature is important to agriculture because it influences plant growth and
crop productivity. It affects different parameters of soil including soil mineralization
rate and soil moisture. It also has effects on whole crop phenology like physiological
maturity, heading. Farmers use air temperature and weather information to decide
when to irrigate crops and to determine the incidence of insect pests and plant
diseases. Thus, a study on the effects of temperature on major crops is necessary
for knowing the adaptability or vulnerability of new crop varieties.

An experiment was carried out at Khumaltar to observe the performance of wheat
varieties under field and Open Top Chamber conditions. The OTC was used to
provide the increased temperature condition for wheat varieties. The growing
conditions (OTC and field) were considered as main plots and wheat varieties
(Dhaulagiri, Danphe, Swargadwari and WK 1204) as sub-plots. These varieties
were selected as they are currently grown under the farmer’s field. The wheat was
sown on 26" of November, 2019. The sowing was done with 20 cm row to row
distance and continuous seed placement in a row at a seed rate of 120 kg/ha. The
fertilizer dose was applied at a rate of 100:50:50 N: P,O5: K O kg/ha. Half of the
nitrogen was applied as basal and the rest half-used after one month of basal dose.
Irrigation in the wheat field was done when as needed.

Table 1: Parameters of wheat varieties grown in different growing conditions
at Khumaltar, 2075/76 (2019/2020)

Headi Plant Number Ear Number Grain 1000
cading Physiological height of effective length of filled . grain
Treatment . . ) . yield .
maturity tillers /m grains/ (t/ha) weight
(cm) (cm) Ear (gm)
Growing condition
OTC 103.3 149.3 99 315 10 424 478 48.8
Field 113.8 159.5 89 349 10 41.1 4.83 46.0
F test o * NS NS NS NS NS NS
LSD (at 0.05) 0.7 4.7 - - - - - -
CV (%) 0.2 0.9 9.7 5.4 2.4 52 3.0 42
Varieties
Dhaulagiri 106.0 149.3 94 300 10 40.6 4.67 488
Daphe 105.7 149.3 99 353 10 39.9 472 477
Swargadwari 112.0 159.0 105 349 10 44.8 5.02 47.6
WK 1204 110.5 159.8 78 327 9 41.9 4.79 45.6
F test * ok NS NS NS NS NS NS
LSD (at 0.05) 25 1.7 - - - - - -
CV (%) 1.2 0.6 18.2 7.9 5.9 6.8 6.1 3.1




Table 2: Average temperature of chamber and field for wheat growing period,

2076/77 (2019/2020)
Treatments Maximum temperature Minimum temperature
Open Top Chamber 26.0°C 7.7°C
Open field 20.2°C 6.7°C

The days to heading and physiological maturity were found significantly different
with growing conditions and varieties. Wheat varieties grown with elevated
temperature under OTC came to heading and physiological maturity stage ten days
earlier than open field conditions. Danphe and Dhaulagiri reached to heading and
physiological maturity earlier than Swargadwari and WK 1204. Though the grain
yield is not significantly different, grain yield under open field conditions was
slightly higher (4.87 t/ha) than OTC (4.78 t/ha) (Table 1). The number of effective
tillers was the main contributing factor to have higher grain yield under the open
field condition. Among the varieties, Swargadwari resulted highest grain yield
(5.02 t/ha) followed by Daphe, WK 1204 and Dhaulagiri. The longer reproductive
days, a higher number of effective tillers and the number of filled grains per ear
were major contributing factors. The average seasonal temperature increase was
about 3.4°C in the chamber than field condition (Table 2).

3.2 Reponses of maize varieties with different doses of Nitrogen

Maize (Zea mays L.) is a major staple food crop in the hills and the second most
important crop after rice in terms of area and productivity in Nepal (Upadhyay et
al., 2007). The agriculture sector occupies 34.3% of GDP and is one of the major
dominating sectors for the livelihood of the Nepalese people and comprises about
65.5% of the working force. The total area occupied by maize in Nepal is 956,447
hectares with the productivity of 2387 kg/ha in 2018/19 (MoALD, 2020). Hybrid
technology is dramatically helping to increase the maize production to feed the
people around the globe and is true in the case of Nepal as well. However, it
demands higher input and nutrient is one of the important input which needs to
be considered. Therefore, the response of different varieties under four levels of
nitrogen doses was studied.

A field experiment was conducted at the experimental field of the Agronomy
Division, Khumaltar, Nepal under rainfed condition. The field was located in
the hilly region at an altitude of 1350 m above mean sea level (latitude 27.40
N, longitude 85.20 E). The experiment was conducted using a split plot design
where the variety was considered as the main plot and different nitrogen level was
considered as a subplot. Maize varieties (RML 95/ RML96, LMP 163 and LMP
166) were planted with the spacing of 25 cm (plant to plant) and 60 cm (row to row)
respectively. Four nitrogen levels (120,150,180 and 210 kg/ha) were considered
and the experiment had three replication. Phosphorous and Potash were applied at
a rate of 60 and 40 kg/ha basis. The individual plot size was 4.0 m wide and 4.2



m long. The intercultural operation was followed as per the recommendation for
rainfed maize. Nitrogen was applied through line placement in three splits at basal
dose followed by 30 days after seeding (DAS) and at tasselling. GenStat tool was
used for statistical analysis.

The experimental result showed that only cob diameter and 1000 grain weight were
significantly different among the varieties. LMP 163 variety had a significantly
higher cob diameter (46.5 mm) compared to RML 95 /RML (42.2 mm). The result
showed LMP 163 and RML 95 /RML had significantly higher thousand-grain
weight than LMP 166. It was found that LMP 163 produced the highest grain
yield (5.75 t/ha) followed by LMP 166 (5.36 t/ha). The higher grain yield of LMP
163 was due to a higher plant population, cob length, grain rows per cob and
1000 grain weight. Similarly, higher stover yield was found with RML 95/ RML96
hybrid (8.3 t/ha) than LMP 163 and LMP 166 (6.5 t/ha each) (Table 3).

Table 3: Response of maize varieties with different nitrogen doses at
Khumaltar, 2074/75 (2018/2019)

rear. PNt DM Cob  Cobdi- Grain  Number  Grain  Stover 10
Ht p P length ameter rows of grains  weight  yield g .
ment (cm) tion per (cm) (mm) er cob er row (t/ha) (t/ha) weight
ha P P (gm)
Varieties
RML 95/ b a
RML96 2.72 63715 15.8 42.2 14.0 28.1 5.18 8.3 253.1
%gp 2.83 66059 16.2 46.5* 15.7 30.6 5.75 6.5 259.3¢
];61\213 291 63976 16.2 45.1% 15.2 30.8 5.36 6.5 228.7°
F-test NS NS NS * NS NS NS NS *
LSD - - - 2.9 - - - - 18.7
Nitrogen dose
NI120PK  2.78 66667 15.6 44.0 15.2 29.2 4.92 7.2 240.6
NIS0PK  2.82 66204 15.5 44.4 14.7 29.5 5.24 7.1 239.6
NI180PK  2.84 63194 16.3 45.2 15.2 29.7 5.53 6.8 252.2
N210PK  2.85 62269 16.7 449 14.8 31.0 6.04 7.3 255.8
F-test NS NS NS NS NS NS NS NS NS

LSD - - - - - - - - -

The effect of nitrogen level and yield of maize showed an increasing trend for increasing
nitrogen levels. The same pattern was followed in numbers of grain per row and plant
height. The highest grain yield with the application of 210 kg N/ha was due to higher cob
diameter, the highest number of grains per row, and 1000 grain weight. The stover yield
was also highest with the application of the highest nitrogen level (Table 3).



3.3 Quantification of carbon sequestration by apple trees planted in Karnali
province

The majority of the developing countries are an insignificant contributor of carbon,
though they are most suffered from the impact of climate change. Carbon trading
is one sector where they can take advantage to collect some funds and apply in
adaptive measures to cope with climate change. Though the forestry sector has
done a quite good job in quantifying the carbon sequestration by forest trees, the
process itself is in a very primitive stage in the agriculture sector. In the carbon
sequestration process, either CO, is captured from the atmosphere or added into
the soil. In this study, above-ground biomass (AGB) and belowground biomass
(BGB) of the fruit trees have been considered and used to calculate the Carbon
sequestration. Increasing biomass of trees helps to reduce carbon concentration in
the atmosphere as the green trees continuously absorb carbon during photosynthesis.

The National Agricultural Environment Research Centre (NAERC) has taken
initiative and preparing some databases on the carbon sequestration by major fruit
trees across the country. This year, the apple trees grown in Karnali Pradesh with
a focus on the Jumla and Mugu were considered for the quantification. Karnali
Pradesh includes 47% of total apple orchard area of Nepal and contributes about
49% of total production. The Jumla ranks first in terms of area under apple orchard
(3,670 ha) and annual production (6,799 tones). Similarly, Mugu ranks third in
terms of area of apple cultivation (943 ha) and annual production (2,799 tones)
(MoALD, 2020).

InJumla, the orchard at Block A of the Horticulture Research Station (HRS), Rajikot
and apple orchard at PatRashi-6, Urthu were selected. In Mugu, the apple orchard
nearby Talcha Airport was considered for measurement. Trees were planted with
5 x 5 m? spacing in all places. The diameter at breast height (DBH) was measured
at 1.3 m height above the ground level and plant height was calculated using angle
measured by clinometers. Since plants were spaced at 5 x 5 m?, 400 plants were
on the one-hectare area. The above and below ground tree biomass and carbon
sequestrated by apple trees within one-hectare land was calculated following the
procedure described in Timilsina et al. (2019(a)).

Table 4: Carbon Sequestration by apple trees in Jumla and Mugu, 2076/77 (2019/20)

S.N. Fruit tree/ No. of Tree age Diameter at Tree height Carbon

Station samples  (years) breast height (m) (m) Sequestrated (t/ha)

1 Apple/ HRS,
Rajikot 26 > 01 vl o

2 Apple/ Urthu, 24 16 0.50 4.82 16.32
Jumla

3 Apple/Talcha, 40 21 0.56 5.13 23.22
Mugu

The canopy size, height, age of the tree, and girth diameter are the major
determinant of sequestrated carbon as tree biomass. The apple tree of aged fifty-
three years old grown in Block A of HRS, Rajikot, Jumla had 0.91 m and 8.61 m
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averaged diameter at breast height (DBH) and tree height respectively. Similarly,
the sixteen-year-old apple tree at Urthu, Jumala and twenty-one year old apple
tree at Talcha had averaged DBH 0.50 and 0.56 and averaged tree height 4.82
and 5.13 m, respectively. The total carbon sequestration by apple trees on the
one-hectare orchard as tree biomass at Rajikot, Urthu and Talcha were 91.5, 16.32
and 23.22 t/ha, respectively (Table 3). Besides the age of the tree, soil type, local
climatic condition and management practices might have major roles in tree
biomass accumulation.

3.4 Farmer's perspective on weather vulnerability on potato

In the context of climate change, weather vulnerability and its impact on Nepalese
agriculture is a matter of increasing concern. Agriculture is one of the sectors
being affected by climate change (Malla, 2009) and variability in various ways
and locations. Crop productivity is not only the area impacted by weather/climate-
related vulnerabilities but the impact can also be seen on the environment and
human health (Karki et al., 2009). The way farmer’s takes climate change and their
practical activities to combat against climate change impacts are helpful to design
effective plan and policies for future weather and climate (Timilsina et al. 2019
(b)). Keeping these views on mind, a survey was conducted in Makwanpur district
in 2076/77. Potato was taken for the study and Makwanpur district includes about
2% of total potato production area of Nepal (MoALD, 2020). Tistung and Palung
side of Makwanpur district were selected for the survey.

In the survey, the response of sixty-three respondents (24 male and 39 female)
was taken. The majority of respondents were twenty-one to sixty aged groups
(Table 5). Twenty-eight households were found with male as key decision-makers
in agriculture compared to sixteen female-led households. Nineteen households
were led by both sexes. Almost one-third of the respondents were illiterate (Table
6). Agriculture is the sole and major source of income for thirty-three respondents
and a major source of income for nineteen respondents in combination with other
Income sources.



Table 5: Frequency of respondent’s age group

Age group Frequency
10-20 4
21-30 13
31-40 10
41-50 12
51-60 13
61-70

71-80 3
81-90

Table 6: Frequency of respondent’s education level

Education level Frequency
[lliterate 23
Literate 23
High school 16
University degree 1

The average landholding size is 5.46 ropani including Khet, Bari and leased land. Only
ten farmers have leased land with an average of 3.5 ropani. The average potato cultivated
area was 5 ropani per household. Only nineteen households have been producing enough
food by themselves and twenty-seven produced only up to six months. Only three farmers
were using animal labour as the sole source for tillage practices. Thirty-eight households
have found to use both mechanical and animal labour. However, twenty-two farmers were
using only machines to prepare their land. Human labours shortage and their untimely
availability were considered as major problems in input supply as felt by thirty-one and
twenty-six respondents respectively. Almost half of the households were found to use
potato seed from the previous year. Other major source was agro vets.

About 43% farmers responded that they knew a little bit about climate change and its
implication on people's livelihood and about 39% were totally unknown (Table 7). Only
about 19% farmers have been receiving weather/climate information mainly through
government bodies and mass media though only about 10% have used the information
mainly in crop irrigation, harvesting and pesticide spray. About 97% respondents have
experienced a climate-related crisis in the last ten years. Hailstorm was ranked as the
number one climate crisis by about 53% farmers followed by dry spells (about 32%
respondents), drought (about 10% respondents) and landslide (about 8% respondents).

Table 7: Degree of clarity about climate change and its implications/effects on
people’s livelihood

Degree of clarity Frequency
More clearly 3
Clearly 9
A little bit 27
Do not know 24

10



The majority of farmers have experienced hot summer (about 70% respondents) and
cold winter (about 43% respondents) (Table 8). More farmers felt increased rainfall
extreme event (about 70 respondents), dry spells (about 78% respondents) and decreased
rainfall days (about 57% respondents), rainfall amount (about 40% respondents), water
availability (about 53% respondents) during the summer season. The patterns in the
winter season are similar to summer except for rainfall extreme events with more farmers
felt no change in the past 10 years. Furthermore, the majority of respondents experienced
similar fog characteristics during winter season (Table 9).

Table 8: Perception about hotness or coldness during summer and winter

Season Hotter Colder Same
Summer 44 6 13
Winter 21 27 15

The normal sowing time for potato was found between the second week of Magh
to last week of Falgun and harvesting time between the first week of Jestha and
the second week of Ashad. The average production was found to be 731.8 kg per
ropani. The average cost of production estimated was NRs. 8,590 per ropani.

Table 9: Perception on various weather events during summer and winter

Particulars Summer rainfall (Monsoon; Winter rainfall (Dec-Feb)
Jun -Sept)

Increase Decrease Same Increase Decrease Same
Rainfall amount 16 25 22 17 31 15
Rainy days 14 36 13 18 32 13
Rainfall extreme 44 4 15 23 7 33
event

Longer Shorter Same Longer Shorter Same

Dry spells 49 2 12 34 1 28
Other weather Increase Decrease Same Increase Decrease Same
Events
Fog Characteristics 16 15 22

Impact on water table/availability

Water availability 7 33 23 9 29 25

About 30% farmers have experienced a change in potato-based cropping patterns.
Most of them have included vegetables due to higher demand and profit from
vegetable cultivation. Very limited farmer's (about 25%) have adopted the new
variety. About 56% farmers have changed the amount of FYM used in farmers
with about 21% farmers using a higher amount due to increase livestock rearing
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as well as awareness towards increasing FYM application. However, only about
30% households were using higher chemical fertilizer for potato production with
5.7, 6.5 and 0.7 kg extra Urea, DAP and MOP per ropani compared to 10 years
back. The weeds, diseases, insects have been found to increase in recent years.
The pesticide application has also been increased (Table 10).

Table 10: Change in pest and pesticide application within recent 10 years

Weed diseases Insects a;l)’;iiti;it(il:n
Increase 35 39 40 21
Decrease 6 1 1 1
Same 22 23 22 41

The change in sowing dates has been observed by about 22% respondents with about 10%
felt sowing dates being earlier by 1.5 weeks and about 13% felt dates being delayed by
2.6 weeks. However, the harvesting date has been observed being earlier by about 14%
respondents by 1.5 weeks and only one felt delayed harvesting time by a week. In recent
years, about forty four percent farmers were harvesting higher potato and about 19%
households produced less potato compared to ten years back. The average income was
NRs 14000 per ropani which gives NRs 5,410 profit per ropani of potato cultivation.

Almost half of the farmers agreed that potato cultivation is being affected by climate
change (Table 11). About 14% farmers responded that climate change negatively affected
the quality of potato. Though about 73% farmers were aware of the insurance policy
on potato, only one farmer has taken insurance. About 5% farmers were happy with
government policy working with farmers in the context of climate change and seven have
received support from the government.

Table 11: Perception about impact of climate change on potato production

Strongly Agree Neutral Disagree Sfrongly
agree disagree
Number of 10 23 25 3 1
respondents

3.5 PPCR: BRCH/AMIS project activities

Under PPCR: BRCH/AMIS project, 18 Agro-met Advisory Bulletin (AAB) was
prepared for the farmers of 28 pilot districts during the first trimester of FY 2076/77.
After the termination of the project, NAERC continued the preparation of the
weekly AAB from the NARC budget and prepared 34 AABs. AAB expert team
monitored the field situation of various locations of the Kaski district, participated
in a live discussion with the farmer's group and provided the solutions against the
problems observed. A stakeholder interaction workshop was organized by NAERC
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on the Directorate of Agricultural Development (DoAD), Gandaki Province,
Pokhara. The participants were from MoLMAC and DoAD of Gandaki province,
Agriculture Knowledge Centre-Syangja, RARS, Lumle, HRS, Malepatan and the
farmers from various locations of Kaski district. The bulletin of that week was
prepared from there in the presence of all stakeholders. The main objective was
to share the technical know-how of the information-sharing mechanism among
stakeholders and the preparation process of AAB.

A book was published compiling all the 26 weekly AABs prepared from the
Baishakh to Kartik of 2076 and distributed to concerned stakeholders.
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4. TECHNOLOGY TRANSFER AND SERVICES

Services

The centre made available of meteorological data to various stakeholders including
research stations, students and other concerned organization. Technical information
regarding agri-environment and its importance on agricultural productivity and its
impacts in agriculture was provided to various concern stakeholders.

Publications

Besides the annual report publication of centre, has been published (Annex 4).

Information through media

Various interviews related to climate change and its impact on Nepalese agriculture
were broadcasted/published on various media.

S. VISITS

Visit of students from Trichandra Multiple Campus, Tribhuvan University,
Agriculture and Forestry University, CTEVT and personnel's from NGOs, INGOs,
GOs regarding meteorological and climate change information.

6. OTHER ACTIVITIES

Participation in different training and workshop by different personals from the
centre is given in Annex 5.
7. BUDGET AND EXPENDITURE

The total annual budget and expenditure of the centre for regular as well as special
projects are provided in details in from Annex 6 to Annex 8. Revenue generated
from various activities and Beruju status of the centre is provided in Annex 9 and
Annex 10, respectively.

8. KEY PROBLEMS

¢ Insufficient technical human resources to represent different disciplines.

9. WAY FORWARD

e Expansion of climate change research activities to other research stations.

e Establishment of Environment Unit in each Regional Agricultural Research
Stations and commodity program of NARC.

e Strengthening research stations in terms of manpower and laboratory to
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conduct research related to climate change.

e Installation of Automatic Weather Station (AWS) in different research
stations for agro-meteorological database and to support the researches.

e Coordination with different organizations to provide agro-met advisory
based on weather forecasting for agriculture use.
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Figure 4: Temperature and rainfall pattern at Khumaltar, 2076/2077 (2019/20)

11. ANNEXES
Annex 1. Human Resources, 2076/77 (2019/20)

S.N. Name of the Staff Designation Remarks
1 Mr. Ghanshyam Malla Senior Scientist (S-4)
2 Dr. Amit Prasad Timilsina Scientist (S-1) Deputed from HCRP
3 Mr. Alok Sharma Technical Officer (T-6)
4  Mr. Rameshwar Rimal Technical Officer (T-6)
5 Mrs. Mandira Chitrakar Admin. Officer (A-6)
6  Mr. Prabhat Sah Account Officer (A-6)
7  Mr. Hem Lal Bhandari Technician (T-5)
8  Mr. Raj Kumar Chalise Driver Deputed from NASRI
9  Mrs Reena Maharzan Lower Technician
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Annex 6. Regular annual budget and expenditure, (NARC) 2076/77 (2019/20)

BCu(()l(%eet Budget heads Annual Budget Expenses Balance
21*** | Staff expenses
21111 |Basic Salary 5383000.00 5376390.90 6609.10
21121 |Cloth 100000.00 90000.00 10000.00
21132 |Dearness allowance 240000.00 228000.00 12000.00
21134 |Staff allowance 1116000.00 808300.00 307700.00
21213 | Contribution based Insurance 48000.00 45600.00 2400.00
225 ggfr:ia:il:tl:'zii?flelixpenses
22111 | Water and electricity 42000.00 23273.65 18726.35
22112 | Communication 138000.00 122445.00 15555.00
22212 |Fuel vehicle 467000.00 370247.21 96752.79
22213 | Vehicle maintenance 250000.00 249845.75 154.25
22214 |Insurance 50000.00 50000.00 0.00
22221 X:ﬁﬁg;zrgcineiggsaﬁgfgt 100000.00 100000.00 0.00
22231 |Existing Assets Maintenance 390000.00 0.00 390000.00
22313 |Books and materials 90000.00 3382135  56178.65
expenditure
22311 |Office expenditure 420000.00 420000.00 0.00
22314 |Fuel others 40000.00 12470.00 27530.00
Newspapers, printing and
22315 |information publishing 70000.00 54000.00 16000.00
expenditure
22412 |Other Service Charge 555000.00 546620.14 8379.86
22512 iﬁiﬁf&:ﬁfﬁ;ﬂgﬁnd 450000.00 0.00|  450000.00
22521 | Production materials/ Service 1225000.00 948001.04|  276998.96
expenditure
22612 |Travel expenses 1378000.00 516057.00 861943.00
22711 |Contingency Expenses 100000.00 100000.00 0.00
28143 zﬁffgﬁéﬁi‘;ﬁn:geﬁis 50000.00 33900.00|  16100.00
Total 12702000.00 10128972.04| 2573027.96
31122 |Machinery and equipments 30,000.00 29,798.10 201.90
Grand Total 12732000.00|  10158770.14| 2573229.86
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Annex 7. Special project (PPCR/BRCH/AMIS-NARC Project) Budget and

expenditure, 2076/77 (2019/20)

B(l:lgg:t Budget heads Annual Budget |Expenses Balance
21*%** | Staff expenses
21111 | Basic Salary 170000.00 170000.00 0.00
21121 |Cloth
21132 |Dearness allowance 8000.00 8000.00 0.00
21134 | Staff allowance 690000.00 551500.00 138500.00
21213 |Contribution based Insurance 0.00 0.00 0.00
oy Operational and
Administrative expenses
22111 | Water and electricity 0.00 0.00 0.00
22112 |Communication 0.00 0.00 0.00
22212 | Fuel vehicle 50000.00 47337.00 2663.00
22213 | Vehicle maintenance 35000.00 2606.00 32394.00
22214 |Insurance 0.00 0.00 0.00
22291 |Machinery and equipment 0.00 0.00 0.00
maintenance expenditure
22231 |Existing Assets Maintenance 0.00 0.00 0.00
22313 |Books and materials expenditure 0.00 0.00 0.00
22311 | Office expenditure 20000.00 19876.70 123.30
22314 |Fuel others 0.00 0.00 0.00
Newspapers, printing and
22315 |information publishing
expenditure 535000.00 485329.35 49670.65
22412 | Other Service Charge 0.00 0.00 0.00
22517 | Skill Development and 0.00 0.00 0.00
Awareness Training
29501 Productllon materials/ Service 0.00 0.00 0.00
expenditure
22522 |Program expenditure 296000.00 296000.00 0.00
22612 | Travel expenses 110000.00 110000.00 0.00
22711 |Contingency Expenses 0.00 0.00 0.00
28143 Vehicle, machinery and
equipment rent expenses 200000.00 64410.00 135590.00
Total 2391000.00 1957317.05 433682.95
31122 |Machinery and equipments 0.00 0.00 0.000
Grand Total 2391000.00|  1957317.05|  433682.95
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Annex 8. Special project (Prayas- HELVETAS)
Project budget and expenditure, 2076/77 (2019/20)

ngg:t Budget heads Annual Budget |Expenses Balance
21%** | Staff expenses
21111 |Basic Salary 170000.00 170000.00 0.00
21121 |Cloth
21132 |Dearness allowance 8000.00 8000.00 0.00
21134 | Staff allowance 690000.00 551500.00 138500.00
21213 | Contribution based Insurance 0.00 0.00 0.00
2w Operational and
Administrative expenses
22111 | Water and electricity 0.00 0.00 0.00
22112 |Communication 0.00 0.00 0.00
22212 |Fuel vehicle 0.00 0.00 0.00
22213 | Vehicle maintenance 0.00 0.00 0.00
22214 |Insurance 0.00 0.00 0.00
22071 | Machinery and equipment 0.00 0.00 0.00
maintenance expenditure
22231 | Existing Assets Maintenance 0.00 0.00 0.00
22313 | Books and materials 0.00 0.00 0.00
expenditure
22311 |Office expenditure 0.00 0.00 0.00
22314 |Fuel others 0.00 0.00 0.00
Newspapers, printing and
22315 |information publishing 0.00 0.00 0.00
expenditure
22412 | Other Service Charge 0.00 0.00 0.00
22512 ?ﬂki!l Development and Awareness 0.00 0.00 0.00
rammg
22521 Produc'flon materials/ Service 0.00 0.00 0.00
expenditure
22612 | Travel expenses 410000.00 0.00 410000.00
22711 | Contingency Expenses 15000.00 14875.00 125.00
28143 | Yehicle, machinery and 25000.00 0.00 25000.00
equipment rent expenses
Total
31122 | Machinery and equipments 0.00 0.00 0.00
Grand Total 450000.00 14875.00 435125.00
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Annex 9. Revenue status, 2076/77 (2019/20) (In Nepalese Rupees)

Source Total Remarks
Administration Income 0.00
Research materials 7800.00
Grand Total 7800.00
Annex 10. Beruju status, 2076/77 (2019/20) (In Nepalese Rupees)
Beruju Amount Remarks
Beruju till last year 6978.00
Beruju cleared this FY 6978.00 0
Remaining Beruju 0

Annex 11. List of agro met advisory committee in FY 2076/77 (2019/20)
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