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Abstract

various factors play an important role in
By assuming the decrease in yield is due
to change in various parameters of climate. Winds, droughts, rainfall,
hailstones and erosion were the basic climatic factors undertaken for the
study. Result depicted that ninety four percent of the respondents reported
that they have been facing severe changes in climate as compared to 10
years before. Drought was the major parameter in effect of the rice
farming. Rice has been replaced by maize for alternatives. However, the
consumption pattern Shows 97 percent of peoples prefer to have rice as a
major food. Therefore, drought tolerant varieties such as Sukkha-1, Sukkha-
2, Sukkha-3, Khumal-10 and Khumal-13 should be introduced in the study
areas. Also, SRI (System of Rice Intensification) could be other possibilities

to cope with the climate changes.

Rice is staple crop in Nepal and
the fluctuating production of rice.

Introduction

Climate is long-term manifested in many instances of weather (Kempton, 1991).
Climatic factors such as precipitation, temperature, humidity, sunlight intensity has
greater influences in rice production (Mallik, 1982). The causes of climate changes ar¢
due to natural and anthropogenic changes. Increase in global temperature for the
millennium is estimated to be 1.1 to 6.4°C, however, the best estimation ranges extends
from 1.8 to 4.0°C (Bharadwaj et al., 2009). The warming is expected to increase in
average temperature of the earth over the next few decades of as much as 0.5 to 1.0°C
per decade. Developing countries will be faced doubly hard by global warming. Both the
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wical location of developing countries and their abili
' . ility to cope with e
more seriously and sooner than the richer nations of t);\c ope with ¢
| Monitor, 1991). Agriculture sector is not escaped wit

: nvironment
mid and {ughcr altitudes
h the effect of climate

the great extent, ultimate effect of climate change . : .
jepending upon of adaptive responses on several scslc:nsl;:;ftcrh:::caig; lc# llure’ w'."
eadily gccomn{oqmed by adjusting agricultural practices such as cro ;:n:mau. o
g rice varieties, use of quality seeds, irrigation, soil conserf:ﬂioﬁ p;:'ucr.rll'
jcal operation, land use pattern, and crop varieties and types (Downin : llgl 4
es to the more general question of how to respond to the threat of globalg\;amﬂn) '
divided into three characteristics positions: ‘prevention’, ‘adaptation’ amgl
e develoPment’.. These divisions exist in all countries (Rayner, 1993)
to the climate is relevant to both long term global climate change and cum:ni
ility in climate conditions. In the case of global climate change, adaptation is more
elements of any estimate of impacts and as one of the possible response options.
irren - variability, an improved understanding of individual and societal adaptation is
t. It not only provides insights for estimating future adjustments, but also helps
rent problems of sustainable development in uncertain environments (Smithers

-a sativa) is a staple crop in Nepal. Two third of the GNP is supported by
In Nepal Rice has been cultivated from 60 masl in Jhapa to 3050 mas] in
is the highest rice growing region in the World (Hamada, 1956).

“edaphic factors such as temperature, soil moisture content, humidity, dew,
fall, wind, fog, and hailstone has direct effect on rice cultivation. Fluctuation in

s has effect on penology of rice. Wind has direct impact on transpiration,

dioxide and causing several types of mechanical damage (Singh & Murty
‘wind is better for rice cultivation. Clear sunny weather in ripening and
r in vegetative phase is desirable for rice crop. Temperature, relative
rainfall are the most important factors. The minimum and maximum
r germination of rice is 10-12°C and 36-38°C respectively, whereas 30-
, temperature for germination (Singh & Murty 2009). Moderate
re for rice is 12-14°C. Beside, this crop requires 1400-1800 mm water.
)-80 percent is said to be optimum for rice growth (Sikkim, 2011).
I ned that in rice farming, increase in minimum temperature by 1°C
ed to decrease yield at the rate of 0.71 t/ha and increase of 1°C (22-23°C)
t!ha Similarly, he mentioned that 2°C increascs In mean air
jield by 0.75 t/ha in high yield areas and by 0.06 t/ha in low y',fld
' of climate change, especially in fluctuation of temperature has

juction.

r in Hilly Region of Nepa
iction compared to Terai regi

| where farmers grow in low land

on. Low production is basically due
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(o lack of optimum use of inputs including suitable ct;)l;ivtz;]rs. gﬁzglscsoi_htl.‘sc factors, now
the emerging issues of climate change could als? : :3 ;mions e (:lw ‘[:.r.?‘.m?non.
Therefore, it is extremely important to know the seasona R, Se it(,l‘: in the
rice farming. Thus, the study relates 10 effect of climate ¢ al}gtof hirlllbcfproducu_on, its
coping strategies, and (o explore the ideas rc!ated to the scg::g(rilfha[ T ssl (rlzrs ‘(p]am area
in the hilly region) and river basin of study 'sucs. l.l is expec e study can reap a
ideas for agricultural forecast on implementing policies.

Materials and Methods

Site Selection and Description

Kavre district of Nepal is 35 Km east from Kathm.andu. The sloppy hills, valleysf river
basin and plateau covered 64, 13 and 23 percent of the district. Eight VDC§ of Kavre
district namely Mangaltar, Bhakunde Besi, Khanal Tholk, Daraune Pokhari, Fulbarj
Bhim Khori, Nitin Kote, Chapar Bari were the selected sites. In 2006-2009, the distric
was in national media focused on agricultural commodity, mainly rice which has beep
affected by extreme drought. Therefore, forty household of the drought prone area were
surveyed felt to set strategies to cope the problems. Mainly, drought, phenological stages
of rice, pest problems and rice varieties were undertaken on the study.

Data Collection

Besides secondary information in different forms, primary information was collected
employing focused group discussion (FGD), household survey in the selected farmers’
households®, and participatory rapid appraisal (PRA) methods. Due to unavailability of
hydrology and meteorology station in the local areas, no scientific data regarding rainfail,
moisture level, humidity, wind, hailstones and temperature was able to capture. Thus,
while comparing before and present climatic effect in rice farming, memory recall of the
respondents was the basic approaches followed which may not have captured the accurate
reality. Descriptive methods were mostly followed in this study. Farmers were selected
randomly on the priority of rice cultivation.

Results and Discussion
Cereals Production

Generally, farmers in the area produce three crops in a year. The majority of
respondents (17.6%) followed ‘rice, maize, vegetables’ and ‘rice, wheat, maize,
vegetables' cFopping pattern. Rice, like in other location of Nepal, was found as the
major cereal in Kavre district, followed by maize and wheat respectively. Nearly 51.804
quintal/hector of rice production per household was evaluated in the study areas. Standard

deviation was found 23.402 which was very high indicai : A .o
: Y ry d f rice
production among farmers (Table 1). B =R higncr variation 0

6 Farmers were selected randomly on the priority of rice cultivation.
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" ‘Table 1: Cereals Production per Hectare

| Cereals production Average (Ont/ha
_Rice production 51.804 (23.402)
| Wheat production 35
- | Maize production 40.604

Note: Figure in parenthesis indicates standard deviation of rice production,
Source: Household Survey, 2010/11.

ice cultivated area in the study areas was found 0.321 ha per household.
ion was found 0.417 indicating higher variation of landholdings.
mate Change
reent of the respondents reported that they have been facing severe
as compared to 10 years before. While only 6 percent of the

e basic climatic factors undertaken for the study. While comparing
back climatic situation, majority of respondents reported declining

the study district was found minimum in present days. Seventy
ondents reported landslides has declined as a result of minimum

in crops with shattering and lodging (Table 2).

tion Regarding Climatic Condition before 10 Years and Now

view regarding climatic | Respondents view regarding climatic
 before 10 years conditions nowadays
Parameters (% of Respondents)

Minimum | Maximum | Moderate Minimum
80 84.6* 15.4 -
S . 5 95
- 66.7 - 33.3
40
125 60 -
12.5 28.6 71.4

| rice production from the seedling stages 10 ripening
tempcramre for different stages of rice crop.
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rature for Rice Crops for Different Grow, Stages
. ical Tempe
Table 3: Criti

Critical Temperature (°C)
Growth Low lﬁgh_—p\__o timum
16-19 | 45 18-40
Germination ishment | 12-35 | 35 25-30
[ Seedling emergence and establis 16 |35 | 2523
Rooti _ 7-12 | 45 31
Tu?f_;%'_lsa""“ 9-16 |33 25-31
Tillering _ 15 - -
Panicle initiation _ 15-20 | 30 =
Panicle differentiation 22 | 35-36 | 3033
Anthesis 12-18 | >30 | 2029
Ripening

Source: Singh and Murty, 2009.

ice Tillerin e ing rice ¢
o fi : the selected household have given their views Tegarding rice tllerig
bef:;fﬁ;s n::vma days differently. Among them 54 percent R, It was 00d a5

mpared to the previous years where 46 percent have mentioned poor tillering only dye
co : : ;
to prevailing drought, hailstone and insect pest infestation as wel].

r Flowering

/ Ten years back nearly 90 percent farmers were quite unaware abc;ut the
situation of rice. However, at present, 50 percent anq 33.3 percent of the respgndems
have explained early and late flowering pattern reSpf_:ct.wely where !7 percent opined ;5
any change in the last one decade (Table 4). T.'he var!atfon in ﬂower}ng pattern at ’
may be due to phelonogical variation 4mong rice varieties in farmer’s field. Besides this,

ﬂowering

Table 4: Perceptions of the Farmers on Flowering Pattern
before 10 Years and Now (in % )

; Flowering Pattern |10 Years Back Now a Days o
1 Flowering | No ideas Flowering | No ideas
1! Early flowering 10.8 89.2 50 =
_' | Late flowering - - 333 -
| .'J No changes (same a5 before) - - [ERN1657 =
: ii Source: Household Survey, 2010/11.

Maturity

Perception abouyt the change in maturj
before ten years and no
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. heavy fluctuating in early maturity of rice cr

and only 7.8 percer.n respondent informed thato I:;el;ai been

during the 31“::? period. The early maturity is associated only v

of rice varieties grown in the local area. Khumal-4, Taj y with the wide

suli were the major vanem_:s grown. Apart from these, m);imua[;::t;ung. Sabitri and

sowing period of the rice. In other words, it may be due 1o mef:fl;;;:: n;a;; have
of climate

' Teported by 92.3
id not C€Xperienced any

arrence of Diseases and Insect/Pests

ed to previous context, occurrence of dise
;e_s'pc'mdents have stated that no disease wasaso'::::frfg sitnh?hsefog? rlnaximum_
f pest nearly 90 percent farmers could not replied the levl::l C;f P; o 2
resent 95.8 percent and 96.2 percent of the respondents reported K
isease and pest respectively (Table 5). These may be due to unsm::::rnmﬁ['n
des and pesticides leading to the possible reasons of insect peslyoulburlsi

 of climate change.

Table 5: Occurrence of Diseases and Insect/Pests (in %)

10 Years Back Now a Days
Occurrence Occurrence Occurrence Occurrence

Disease Pest Disease Pest
“ - 95.8 96.2

20.0 - - =
80.0 10.8 4.2 3.8

" 89.2 - -

on in Crop Loss

i differently (loss due to insects’, diseases, pest and others) on loss
e study period. Moderate loss due to insects was perceived by 45.5
where the same proportion perceived maximum loss. Thirty
ondents have reported moderate and maximum losses by the
f the respondents have reported failure of crops by the diseases
75 percent of the respondents mentioned moderate loss by pest

joned minimunm,

of the respondents respectively have mentl
t-harvest losses may be due

! -harvest losses (Table 6). The pos el :
instances, shattering and oVer lodging creating difficultics
; d in the study. The

' are however not considere . or-
t losses m of blast) is 24-28°C;

Pyricularia oryzae (causal organis | : -
v oryzae gausal organism of leaf blight) is 22-26blc
wmt of the climate change might have created favorabic
ly area of Kavre districts.

F
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Rice Crop Losses Due to Dif ferent Fac{
F. rmer’s Perception on e
Table 6: Fa Iy

Farmer’
et 's Farmer’s percepet;oi m
e o rception on perceptions 0?% on pest loss ost } :
inseclsl lws (%) d.lsem Iosses ( ) (%) k ‘iir'.h.

los.sc,,-} {t;t
20.0 25 \
Minimum (< 10%) 45- 5 30.0 75 '*2
Moderate (10-30%) 45'5 30.0 ; ‘m
Maximum (30-50%) 9 'I > > __‘_“‘\
e : 200 — =

Failure of crops (>80%)
Source: Field Survey, 2010/11.

Level of losses

Among the common damaging insects fivailable in rice farm, ear heaq Cuttip
caterpillar is considered the most prominenF m;ect that produ.ced more damage_ Beside
this butterfly, rice gundhi bug are other major insects rfe:sponslble to damage rice (Tabje
7). The farmers further reported that impact qf Cllmat.e change zfnd over use
insecticides may have introduced new insects with higher resistances 4gainst insecticjgeg

Table 7: Common Damaging Rice Insects

Rice insects Percentage
Rice gundhi bug (Leptocorsia varicornis) 15
Gundhi bug+ Ear head cutting caterpillar 12
Ear head cutti ng caterpillar (Mythimna separate) 38
Butterfly 25
Leaf and Plant hoppers 10
Green leaf hopper (Nephotettix virescens)
Brown plant hopper (Nilparvata bugens)

Source: Field Survey, 2010/11.

Bacterial blight infestations have been higher in Eastern Terai region of Nepal.
Moreover, blast incidences are high in upland rice than in lowland rice. The disease is
more common in hi'lly region of Nepal. High rainfall, high humidity and cool night favor
the mcxdepce of this disease (Mallik, 1982). In these days, bacterial bight - (Pyricularai
oryzae) with (33.3%) has been p;ominent to damage reported in the study district which

in

: : » Khaira d :
common diseases destroying rice farm (Table 8)3,'r @ Ciseases, leaf blight are other

rﬁice diseases Percent g
Blast (Pyricularai oryzae) : C393ﬂ33 i
Leaf blight gXanthomonas oryzae) -

Blast + Blight i
Othernginc deﬁciencz. Khaira diseases) .‘;Z: ;
Source: Fielq Survey, 2010/ I b .
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found that the outbreak of insect :
pest and )
g ways as compared (o before. rice crop diseases in (pe study

. Only 17.6 percent and
“vegetables plantation respectivel ai‘ll.s s Do
B - i ool food sem o Sict copi
oy elpd ! 2PCMt ousehold food security. While due to | ot
em, 41. ent of the farmers have remained land f 2
¢ even m unfavorable climatic period, as they havn::amJW i
) Thesehd .g‘.ulumatfly cra_:ated food insecurity in the study re i:: rﬁer
m _'_____.:.prgbl_e_m in _sch-economic sectors such as expandgin fW Fh
in -cupati ?_aeq.m.lgzzan‘on."mus, coping strategies such as altegrn,ar:igvltlae
K m_e;ung, -.ung?tlon canals, and plantation of stress!droughsl
ic cbuld be the possible solutions to overcome from the impact of
i 97 percent of the respondents consumed rice crops for their daily

: Plantation instead of rice

|
I e P
Planitation

e Percentage |
tation of other crops 41.2
’la tatl()ll 17.6
vles ¢ _ 11.8
ns (rice plantation) | 29.4

4%). Nearly seventy two percent of the farmers
luring twenty years of rice farming, whereas 28
g same traditional varieties over the periods.
ences of drought and increasing in insect pest
e varieties. Beside these, farmers’ demands are
os of rice, such as drought tolerance varieties,
ances varieties as well as short duration rice
. The effect of climate change could be the
eties changes. Farmers basically preferred early

ought and hailstonc.
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Table 10: Reasons behind Varieties Change

Respondents (percent) |

Reasons

More production 51.0 =
Drought 9.0

For early maturity of the crops 14.0

Lodging tolerance 8.5

High price of the seeds with low agronomic traits 33 =
Good eating quality 7.1 |
No change 7.1 ._

Source: Field Survey, 2010/11.

Most of the farmers (65.4%) preferred to change rice varieties at the interval of 1-5
years, while 7.7 percent of them had never changed. It has been revealed that the
varieties changing trend has come into pace in these recent decades in hilly region of
Nepal as well. This could be due to increasing marketing and extension of rice varieties
in rural areas as consequences of scientific outcome Viz. release of rice varieties which
can cope against adverse climatic changes as well as can overcome the insect pest

damages.

System Rice Intensification (SRI) as a Coping Strategy against Drought

Cultivating a single kilo of rice requires 5,000 liters of water in case of India. If the
SRI were to be applied on all this land, it would be able to cut water requirement for
paddy by 50 percent and simultancously boost rice production by 50 percent (SANDRP,
2011). Likewise, in the case of Kavre, 2829 Kg/ha of rice yield has been recorded
(MOAC, 2010). With respect to situation of India, in the case of Kavre, 14145000 liter
water is needed per year as the area remaining constant. If the 50 percent of water intake
could be reduced by SRI only 7072500 liter water is sufficient to produce the same
quantity of rice. Therefore, introducing of SRI could be a good coping strategy for
sustainable rice production in less water available situation.

Constraints

Unavailability of quality seeds, expensive seeds, late maturity period and prevailing
drought were the major constraints in rice farming. Twenty one percent of the
respondents mentioned that the drought and expensive seeds were the major constraints in
rice farming in the study sites. On consultation of rice breeders, NARC, recently released
varieties such as Sukkha-1, Sukkha-2, and Sukkha-3 are recommended to grow in altitude

up to 1100 masl. These varieties can cope against drought in critical stages in rice

phenology such as in seedling, tillering and flowering stages. Beside this, other recently
released varieties by NARC, namely Khumal-10 and Khumal-13 are suitable in altitude
above 800 masl to cope against droughts.
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, area of Kavre district, several climatic : .

perature incre:pent with negative mpa;hﬁgirie“;wff’s especially
memory ref:gﬂmg approach of the respondents Cil'_gnm‘fg has' been

ed to previous decades has effect in tillering, fluc.tuatin e e
ith differing flowering durations have been reported g;ea{ly and late
hange as well as due to increasing use of insecticide.s anzldes t.hf:se'
favorable ecosystem for diseases and pest for rice crop in ptﬁsmdes
h as rice gundhi bugs, ear head cutting caterpillar, leal;" h o
f blast, blight has created even a total crop failure in few hm? ;c? i
ell as extension work on rice seed dissemination has lead far:m;

;L_Iédging"itolcranc_e, pest/diseases tolerances as well as with varieties
ch as good eating quality. Water harvesting technology will be
igement. Extra seedling production slightly varying time period
o cope against drought while seedling transplantation periods.

m’;a;ggies of climate change should be timely forwarded.
vegetables growing techniques should be disseminated to maintain
‘Scientific approaches such as regular soil moisture testing,

ical measurements, conducting Farmer’s Field Trial of certain

ng should be duly promoted by the government bodies and
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