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Local rainfall fluctuations and their impact on crop production
and gender roles in drought prone areas: Case of groundnut
crop from Ananthpur district of Andhra Pradesh

Chandra Sekhar G.'s Adinarayana's Ramanjaneyulo G.V."* « Aditi Kapoor’

Abstract In the era of climate change, farmers to adapt to
the changing climate, the policy makers need to understand
this in a broader context of ecological, economical and socio-
political processes and build support systems to facilitate
adaptation, One of the key issue is bringing village-level
weather variations centre-stage because climate variations
are highly localized. Prioritize on ecological farming
practices as they reduce the contribution to climate change
and help in adopting to the change. Understanding, the
weather variations and adaptation with a gender lens is very
important as the impact of the variations is high on them.
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Introduction

Anantapur in the west of Andhra Pradesh i1s one of
India’s poorest districts, ravaged by frequent droughts,
characterized by low human development, wide gender
disparity and considered a major centre for human
trafficking. Agriculture is the main economic activity, 85
per cent of it in rainfed areas, with groundnut being the main
crop. About two out of three people (64%, according to
Census, 2011) are farmers, with a much higher proportion
among women workers (75%) than among male workers
(36%). The economy and well-being of its people is tied to
availability of sufficient water for their agriculture.

The district lies is in the arid agro-ecological zone and
is marked by hot and bioclimatic condition with dry summers
and mild winters. The geographical location of Anantapur
district is such that it does not get the full benefit of either of
the monsoons. The south-west monsoon gets cut off by the
Western Ghats, while the full benefit of the north-cast

monsoon is not derived, either, as the district lies far from
the eastern coastline. The district is in the rainshadow area
and the normal rainfall ranges from 400 to 550 mm. In the
wake of climate change, the traditionally wetter months of
June and July are expected to receive less rainfall with
marginally increased amounts of rainfall projected for the
dry months of May, September and October (Bapuji Rao er
al., 2011). An analysis of monthly rain fall over ninety-four
yvears—from 1911 to 2004—indicates an annual mean
rainfall of 568.5 mm with a coefficient of variation (CV) of
28 per cent. That the coefficient of variation of rainfall is
higher than the threshold level of 25 per cent for annual
rainfall suggests variability and lower degree of
dependability on rainfall in the district. In more than one-
half of the years studied, the actual rainfall is below the
annual mean rainfall of 568.5 mm. That is, fifty-one out of
ninety-four years have experienced below mean rainfall in
Anantapur district, Further, on average once in every five
years, the district experiences drought conditions, Eighteen
out of ninety-four years are classified as drought vears, as
the annual actual rainfall in these years has been 75 per cent
below the annual mean rainfall of 568.5 mm. Fourteen out
of these 18 years are moderate-drought years while four may
be classilied as severe-drought years (Rukmani and Manjula,
20097,

Since mid-1960s, groundnut has replaced millets and
other pulses which were normally grown in this region. All
these crops are labour intensive but groundnut in particular
1s dependent on human labour for weeding and harvesting,
including threshing (Govindraj and Mishra, 2011). The
mcreased dry spells and shifts in the rainy days had a severe
impact resulting in crop losses and distress out-migration,
especially of male farmers and youth,

i ;
Cenire for Sustainable Agriculture, [2-13-445 Street No-1, Tarnaka, Secunderabad-500 017, Andhra Pradesh, India

"Director (Policy & Partnerships), Alternative Futures. B-177, East of Kailash, New Delhi 110065, India

*Corresponding author Email id: ramoo@csa-india.org



123

Climate Change and Environmental Sustainability (October 2004 2(2) 122127

The weather variations observed at the microlevel
(village) have differential impacts on the crop growth,
gender-differentiated impacts on men and women farmers,
including their coping mechanisms. This calls for building
the knowledge and skills of women and men farmers to
understand, monitor these micro variations and change their
produetion practices to adapt to the changing weather. It also
calls for a sharper focus on gender-differentiated
vulnerabilitics because men and women farmers facc
different challenges though women farmers, like male
farmers, are equally responsible for providing food and water
to their family members, often to the young and the old. in
addition to discharging care duties. In this background the
current study was taken up to document the weather

vanations at the micro level (village level), their impact on
groundnut production, practices helping in adapting to the
change and gender-based capabilitics and vulnerabilities.

Methodology

The study was taken up in five villages Palabavi,
Yettigadda, Veerapallypeta, Baththalapalli, Muthyalachervu
within a radius of 5 km in Ananthpur District. Standard Rain
gauges were established in each village and data was
collected on a daily basis (Figure 1 and 2). Maximum and
Minimum temperatures and Relative humidity were also
collected on a daily basis using standard instruments installed
in Stevenson's Screen.
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Figure 1 Rainfall analysis of all villages 201.2
Source: Primary data collected for this study.
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Figure 2 Rainfall Analysis of all villages 2013 4

Source: Primary data collected for this study.
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Figure 3 Rainfall Dusiribution acrass villages
Soarce: Primary data collected for this study

The data on crop production prsctices, vields, pest and
disease incidence were collected regularly with give lirmers
in each willage,

The data was collected for three scasons Kharif 2013
and 2014 and Rabi 2013 and is analysed using simple
statistical tools like means and represented through graphs.

A survey based on face-to-face interviews and group
discussions was wsed o gather information regarding gender-
based farming activities, income, decision-making, coping
mechamisms wnd access W0 government benefits, Data was
collected for 30 farmers, including 23 women farmers,

Resulis and Discussion

Wide temporal and spatial variation is observed in the
rainfall. Raintall varsation 1s highly vanable between villages
and over time in the same village, As can be observed in the
following graphs.

When compared with district average ruinfall, varations
were observed both in total rainfall and distribation of rainfall
from Fig. 3 we can observe that the vaniation 15 very high

hetween the villuges,
The todal average rainfall dorng 2002 and 2013 in

Ananthpur District was 488 mm. The rainfall across villages
varied from 1582 mm to 323.6 mm during 2012 while during
2003 it ranged from 331.2 mm to 722.0 mm. In addition the
digtribution of rainfall during the season also vanes widely
between villages and seasons.

Table | shows the monthly distribution of ramfall. The
data shows that rainfall is getting concentrated m September
Orctober, Delays in rainfall during 2012 in most of the villages
hus delayed the sowing of the crop. Reduction in yields were
reported by farmers when the sowings were reported beyond

Id week of July.

e
Towdianberamals i,

Reddy er al. {1984) noted much reduction in pod vields
of groundnut due to delayed sowings (15th July, 30th July
o August) due o reduction in number of pods per plant,
10} kernel weight and shelling percentage and nlso observed
that the difference in pod yield of first and second forinighe
sowings in the month of July was nod much as compared to
late sowimg i August. Similar observations were reported
by Usha Rani er af (1985) Freire e al. (1987) and Reddy e
all. [ 1990).

Variations in Rainfall Distribution between Yillages anc
Impact on Groundnut Crop

The ramfall diztnbution 15 also varving befween seasons
and villages. Figures 4 a—e show the variation in the rainfall
observed durmg 2002 and 201 3 i the five selected villages.
1. Dunng 2002 rainfall wis delayed in all the villages and

the crop sowings were delayved till mid of July and the

yiclds were slightly affected.

2. Duwring 2013 the rainfall was normal but o
Yeugaddathanda, the crop there was a prolonged dry
spell (7 weeks) between July 3nd week 1o August 5th
week (Fig 4b). The crop sown in il June 2nd and rd
wicks got cought in severs dry gpell. It was one of the
most sensitive stages of the crop and impact on yields
was very high, The pod vield reduced by more than 50
per cent. Kulkarni et al. (1983) also repored that plant
hiomass in groundnut was reduced to 50 per cent when
stress was created after 30 and 45 days growth.
Groundnut pod vield was severely reduced due to
mioisture sircss at flowering than at other stages (Reddy
eral., 1980). Yield was drastically reduced in groundnut
due to moisture stress at 9 to 13 weeks afier sowing
coinciding with peg and pod deveclopment
{Balasubramanian and Yayock, |951).
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Table | Monthlv rmmnfall (in mm) recordedd scross the villages 2017 and 2013

Momtly  ATP Musibryala Cheruvu Veorcpallypeta Buachalspally Yetigadda Thanda Palobavi
Normal 02 2013 2012 013 02 2013 2012 L E ] 2012 2013
ramiall

Apr 12.0 LR} 40.3 oo Lot 0.0 402 0.0 &0 0.0 1920

My 400 i 50 oo 0.4 o0 104 ¥ iT0 0.0 17,00

July 670 0.0 430 oo £ 23.8 SER 82 410 il 8 16.20

Aung 90 585 1734 154 454 438 2142 Jl.2 0.0 86.6 E.40

S Ingn 109.0 3830 40,4 13464 107.4 243 .4 63,0 1591 .4 4.0 203,60

Ot 1.0 360 4 6 682 41.4 1.2 1408 59.0 157.6 b G780

Mow 35.0 5.0 0.0 142 0.0 40.4 142 6.0 Ay 9.8 {1,6H1

Dec 10 9.0 0o T.0 0.0 17.0 0.0 82 0.0 0.0 0.0

Jan 20 00 0.0 LLLH] oo oo 0.0 L1 0.0 LLELL 0.0

Feb Lo 20 0.0 0.0 (. 0.0 . 0.0 0.0 il (L0

hlar o 0.0 0.0 00 [y L] 0.0 L] 0.0 0.0 0,00

4880 925 6943 15%.2 KT | 1214 7220 2506 5270 248.8 3T2.20

Source; Primary data collected for this stsdy.
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Figure 4a Bathalapally Yillage Ramnfall analvsis 2012 & 2013
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Gender-differentiated roles and impacts

In all the five villages, Fi

2. 5 shows that women's labour
1$ dominant in the two k

¢y farming activities

eding and threshing are highly
dependent on rainfall patterns ang the chart also shows the
gender-based COntrast in each

of the five villages for these

WO main activities, In village Palabhavi, for instance, the
initial dry monthg and then the onslay 2ht of late raing
a huge investment of women’s labour iy weegdj
Yetigaddathandg and

Mut}raiacheruvu, the
higher male migratio

1, resulting in 5 sharp increase in the
Proportion of wome

n who undertook the threshing rask.
These links between women’s work and ¢

led to

ng. In
Poor yield led o

Percenatge

leading to an increase in rf:snurce-pnnr_ ffarnale-ll'icadcd
households trying to eke out a farm-based living, This study
revealed that many women farmers took up work under the
govemment's Mahatma Gandhi Natjonal Rur
Guarantee Act (MGN REGA) for the first ti
rains, crop loss and male migration. Whi
alternative means to earn a livelihoods, it a
workload. Domestic burden also incre
needing to walk much longer, up
villages like Palabavi.

al Employment
me following late
le this gave them
Iso increased their
ased with women
0 34 km, for water in

Conclusion

The rainfall variations an
are wider even between will
km. Therefore, village
become

d workloads of women farmers
ages which are in a radius of 3
level monitoring of weather variations
§ Very important 1o Mmanage the crops withoyt being
effected by the extremities. Village or hamlet has to be

considered as a unit for monitoring the weather. This is very
crucial for supporg systems like weather i

weather stations and rajp gauges are
Mandal {blocks in Andhra Pradesh)

Monitoring can be taken up by the community institutions
al the village level, Weather msurance should especially
target women farmers Who invest mych more of their laboyy
in farming activities byt CANNOL access insurapce because
they do not own - Rainfall variatign

between vears, The
or

is also

a single Cropping pattern
15 not advisahje. Women and men farmers mys; be trained
to monitor the weather variations, plan the Cropping patterns
accordingly and take up some of the more resilient traditiona)
crops like ragj angd jowar, pulses Ji

ke red gram ang vegetables
like tomatges which farmers in

B Weeding Men
BWeeding Waomen
0 Threshing Men

B Threshing Women

3 Tor ull formmers
level der segregation of gender roles in weeding and threshing
i 1 ender s
Figure 8 Village level g
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