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The major gender issues identified in watershed program 
of Karnataka State

Some of the gender issues identified in Karnataka watersheds 
are in the areas of roles and responsibilities, where women 
were mostly involved in manual and SHG works, whereas 
men were engaged in management works as committee 
members and manual works. In general, these manual works 
are mostly traditional roles like digging ponds, carrying mud 
and making bunds. Second, gender issue that is identified in 
Karnataka watershed programmes was access to land, labor 
and capital. Mostly women beneficiaries opted for diary and 
sericulture units as they were traditional livelihood practices 
of the region but in reality watershed gave little importance 
to development of sericulture units while men gained 
benefits from horticulture units through creation of assets 
viz., establishment mango orchards. The new livelihood 
activities that have been introduced in watershed programs 
might hinder participation due to mismatching with existing 
livelihoods of the region. Amita shah (1980) argues women’s 
livelihood concerns accorded priority in promoting watershed 
development programmes by a few selected activities as 
mentioned in watershed guidelines. This is one of the factors 
for low participation of women. Nuggehalli and Prokopy 
(2009) gave similar opinion that women participation has 
strong and direct relationship with potential benefits accrued 
to stakeholders through project. There is need to incorporate 
stakeholders regional specific needs for evolving good 
participation of stakeholders, in this case, it was training in 
sericulture activity. This finding is in conformity with Singh 
et al. (2011) study on training needs of farmers in a watershed 
of Madhya Pradesh State; where majority of beneficiaries 
expressed need for training on bunding, water harvesting, 
seed treatment fisheries, dairy management and sericulture 
management.  

Unequal wages prevailed in these watersheds even though 
gender equity with equal wage rates had been proposed in 
the GOI guidelines for WDP. Some of the social perceptions, 
symbols and statements gathered during interviews have 
opened up inherent gender issues prevalent in the area. 
Women’s low wage rate was chiefly attributed to general 
perception of women strengths. Some of the perceptions 
are :  ‘Women are weak’, ‘Women cannot do and not 
necessary for outside works’ statements which has opened 
up new doubts about women participation and had  indicated 
gender issue as majorily a psychological issue which 
need  immediate redressal through awareness building and 
effective educational program so as to  bridge the gender 
gap. Nuggehalli and Prokopy (2009) have rightly pointed 
out that gender issue as a ‘multidimensional construct’. 
The fourth gender issue that was identified during the study 
was limitations to decision-making and control:  Women 
view themselves as only trainees rather than members of 
committee and are forced to participate. They are involved 
in their own indoor activities such as dairy and sericulture 
activities.

Conclusions 
The major strategic needs met through watershed are in the 
order of work, food and creation of asset base for women. 
Watershed programs which have developed dairy and 
horticulture sectors that could promote livelihoods for women, 
who formed a major workforce in these areas. However, 
employment generated from watershed programs through 
manual works are reaching women but are not made strong 
partners in watershed management activities due to issues as 
indicated, even though committee representation was seen 
but were yet to participate willingly. Officials at project level 
need to have more sensitization in order to intensify their 
activities for to further percolation of benefits’ to grassroot 
levels. An affirmative action and a gender sensitive approach 
are required to bridge gender gap in watershed program 
(Arya. 2007).

References
Agarwal Bina. 2001. Participatory exclusion, community forestry 

and gender: an analysis for south Asia and a conceptual 
framework. World Development, 29 (10):1623-1648.

Alston Margaret. 2009. Drought policy in Australia: Gender 
mainstreaming or gender blindness? Gender place and culture: 
A Journal of Feminist geography. Vol. 16(2): 139-154.

Arya Swarna Lata. 2007. Women and watershed development in 
India: Issues and strategies. Indian Journal of gender studies, 
14: 199.

Government of India. 2001. Guidelines for watershed development 
(Revised). Department of Land resources. Ministry of rural 
development: 43p. 

ICAR.  2010.  Degraded and wastelends of India: Status and spatial 
distribution. Directorate of information and publications of 
agriculture ICAR, New Delhi. 158p. 

Kaushik PK, BK Pandey and YC Tripathi. 2007.  Participatory 
Approach to watershed management in India, Indian 
Forester. December: 1659-67.

Mohanty R. 2002. Women participation in JFM in Uttaranchal 
villages. Mimeo. In Andrea Cornwall 2003 whose voices? 
Whose choices? Reflections on gender and participatory 
development, World Development. 13(8): 1325-1342

NRAA. 2012. Prioritization of Rainfed Areas in India. Study Report 
4. NRAA, New Delhi, India. 100p.

Nuggehalli R and Linda Stalker Prokopy. 2009. Motivating factors 
and facilitating conditions explaining women’s participation 
in co- management of Srilankan forests. Forests policy and 
Economics, 11: 288-293.

Sathishkumar N, Basavaprabhu Jirli and Prabhuling Tevari 2013. A 
study on people’s participation in watershed Development 
programmes. International Journal of Tropical Agriculture, 
31(1& 2): 1-4

Seeley Janet, Meenakshi Batra and Madhu Sarin. 2000. Women’s 
participation in watershed Development in India 
.International Institute for Environment and Development. 
Gatekeeper series no. 92. 19p.

Singh Shailendra VK, Khaddar RP, Ahirwar and Leelavati. 
2011. Crop productivity and training needs of beneficiary 
farmers in watershed development. Journal of progressive 
agriculture, 2 (1): 46- 49

Received: February 2015; Accepted: May 2015

Crop Planning Based on Moisture Adequacy Index (MAI) of Different Talukas  
of Aurangabad District of Maharashtra

M.G. Jadhav, H.V. Aher, A.S. Jadhav and G.N. Gote

Department of Agricultural Meteorology, College of Agriculture, Vasantrao Naik Marathwada Krishi Vidyapeeth,  
Parbhani-431 402, Maharashtra

Email: jmadhukar03@gmail.com

The main reason for very low and highly unstable yields in 
a particular region is the soil moisture stress during active 
growth period of the crops. Rainfall is prime source of water 
to the soil. The most important aspect is proper distribution 
of rainfall, in order to meet the combined demand of 
transpiration from plants and evaporation from soils. The 
crop production in tropical areas is very closely related to 
moisture availability and soil characteristics. The rainfall 
distribution is highly erratic and uncertain both in time and 
space and thereby the Moisture Availability Index (MAI) also 
becomes very uncertain. The cropping patterns are basically 
dependent on MAI. Hargreaves (1971) defined Moisture 
Availability Index (MAI) as the ratio of assured rainfall 
expected at 75% probability and potential evapotranspiration 
for the concerned period. However, Thornthwaite and 
Mather (1955) calculated Moisture Adequacy Index (MAI) 
as the ratio of actual and potential evapotranspiration. The 
MAI is prime factor for crop planning especially in tropics 
and varies both in time and space. MAI was worked out on 
the basis of average monthly rainfall (Raman and Murthy, 
1971). However, in such systems the monthly MAI values 
were not truly representative as month is a longer period 
for planning and cultural operation. Moreover, if there are 
dry spells causing crop failure, the monthly MAI may not 
represent the scenario. Hence, there is a need to use weekly 
MAI for agricultural planning. For planning of the seasonal 
crops and cropping pattern, the weekly MAI values would 
be most suitable. It was therefore, MAI on weekly basis 
were computed to find out the water availability periods for 
different types of soils of Aurangabad district of Maharashtra 
to suggest suitable cropping pattern.

Twenty seven years of daily rainfall data of each taluka of 
Aurangabad district from 1983-2009 and weather data of 
Aurangabad station of the same period were collected. This 
daily rainfall and weather data were converted to weekly data 
and used for analysis of weekly MAI (moisture availability 
index). The weekly weather data were used to calculate 
weekly PET (potential evapotranspiration) using Penman 
formula. The weekly AET (actual evapotranspiration) and 
weekly MAI were calculated by using weekly rainfall and 
weekly PET with the help of Thornthwaite water balance 
method. The weekly MAI was calculated as AET/PET. For 

suggesting the cropping pattern in Aurangabad district, major 
three soil types viz. shallow soil having 100 mm AWHC 
(available water holding capacity), medium soil having 
200 mm AWHC and deep soil with 200 mm AWHC were 
considered and the MAI also computed for these three values 
of AWHC (100 mm, 150 mm and 200 mm). The crop growth 
period was considered for the period during which the MAI 
was more than 0.5 at the time of sowing and active vegetative 
growth period and more than 0.3 at the time of maturity. All 
periods during active vegetative growth for which MAI was 
less than 0.5 were considered as dry spell.

During kharif season the moisture availability periods on all 
three types of soils at 0.3 and 0.5 MAI were 17 weeks in 
all talukas of Aurangabad district except Phulambri taluka. 
During rabi season the moisture availability periods at 0.3 
MAI ranged between 7 to 13 weeks and at 0.5 MAI between 
4 to 11 weeks on medium and deep soils (Figure 1). The MAI 
dropped below 0.3 during rabi season in all talukas indicating 
that terminal moisture stress condition for post monsoon 
crop. Therefore, the supplemental irrigation is suggested 
from either recycled water or canal or groundwater. 

Pearlmillet, sorghum, black gram, sunflower have been found 
promising crops on shallow soils during kharif season. Dryland 
horticultural crops like ber, custard apple, tamarind, aonla, etc. 
are suggested in shallow soils for alternate land use. 

Pearlmillet, sorghum, maize, green gram, black gram, 
pigeonpea, soybean, sunflower, cotton, sugarcane in 
command area are suggested in medium and deep soils during 
kharif season. Pearlmillet + pigeonpea, sorghum + pigeonpea 
and soybean + pigeonpea intercroppings are remunerative in 
medium and deep soils during kharif season. Vegetable crops 
like chilli, brinjal, tomato, onion and horticultural crops like 
mango, citrus, pomegranate, guava etc. are suggested in 
medium and deep soils. 

Sorghum, wheat, bengal gram, sunflower, safflower and 
sugarcane in command area are suggested for rabi season on 
medium and deep soils. Vegetable crops like cole crops and 
potato, tomato, onion, etc. are suggested during rabi season 
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particularly in command area. As the MAI falls below 0.3 in 
later weeks, therefore, it is suggested to advance the date of 
sowing of some rabi crops to avoid mid-season and terminal 
moisture stress. Sugarcane and wheat crops are mainly 
suggested in irrigated command area. 

There is a short growing period (less moisture availability 
periods) for rabi crops particularly in Vaijapur, Kannad 
and Phulambri taluka. Therefore, it would be advantageous 
to adopt moisture conservation practices like mulching, 
improved management practices like timely sowing, 
optimum plant population, timely interculturing operations 
and basal fertilizer use to increase and stabilize production. Fig. 1 : Weekly MAI in different soil types (at 100 mm, 150 mm and 200 mm AWHC) in different talukas of Aurangabad 

district
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