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Foreword

Groundnut Arachis hypogaed..) is one of the most important oilseed crops in
the rainfed areas of the Deccan Plateau in India, progidintritious fodder for
ruminants. For several decades, farmers in this regioe baen cultivating the
traditional cultivar TMV 2. However, they have been piad by economically
significant foliar diseases like late leaf spdhéeoisariopsis persongtaand rust
(Puccinia arachidi}, leading to low and poor pod and fodder yields.

For the past decade, the International Crops Researd¢hutesfor the Semi-
Arid Tropics (ICRISAT), in collaboration with partnerganizations, has been
striving to develop and promote sustainable managemehndoémgy options to
manage these diseases in groundnut and achieve highemgloddder yields at the
farm level. Following several on-station and on-farm steda dual purpose, early-
maturing groundnut cultivar ICGV 91114 and its Integdaisease Management
(IDM) technology were developed at ICRISAT as a subsitior TMV 2. The
package includes the economical use of fungicide as wesdment and foliar
application.

The objectives of this workshoprarmers' participatory management of diseases
for higher yield and nutritive value of crop residues of groundnut, Deccan Plateau,
India, are to critically review the results of the studies cartdd over the last two
years and ascertain how to make best use of the findhkigkd at the Agricultural
Research Station (ARS), Acharya NG Ranga AgriculturaMersity (ANGRAU),
Anantapur, Andhra Pradesh, the workshop was sponsored ORISIAT, the
International Livestock Research Institute (ILRI), ARG U, and funded by the
Department for International Development (DFID), UK.

ICRISAT is a firm believer that farmers are partners in psgr Participating in
these discussions were farmers/farmer representativdder traders, village-level
veterinarians, extension specialists, NGOs, and nhfimd social scientists. The
specific objectives of the final workshop of stakeholdeese to synthesize results,
finalize recommendations and discuss the need and forfuritfer research.

This proceedings elucidates on farmers' participatory | 8rid its components,
such as the management-responsive early-maturing gnutndultivar (ICGV
91114) and need-based minimal use of fungicides. It alaoedr the genesis,
evaluation and eventual promotion of IDM in farmers'tapatory approach. Its
potential economic benefits and impact in groundnut-gngwareas of the Deccan
Plateau are also outlined, making it clear that the guapose ICGV 91114 can
successfully replace local cultivar TMV 2.

| am surethat thelDM technologywill enhancecrop yields and the nutritive
value of crop residues, thus improving the livelihood afrfars engaged in the
mixed crop-livestock system. The efforts in promoting teehnology for more
pods, haulms and milk to benefit groundnut farmers in Ereecan Plateau are

indeed laudable.
C-u.‘é.a‘

William D Dar
Director General, ICRISAT
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Welcome address

CLL Gowda'

On behalf of the International Crops Research InstitoteSemi-Arid Tropics
and the International Livestock Research Institute, | Wolike to welcome
you to this Stakeholders' WorkshopFarmers' participatory management of
diseases for higher yield and nutritive value of crop residues of groundnut, Deccar
Plateau, India, funded by the United Kingdom's Department for Internasibo
Development (DFID). The workshop has been jointly orgadiby ICRISAT,
Acharya NG Ranga Agricultural University (ANGRAU) and ILRRsia Unit
based at ICRISAT, Patancheru.

Collaboration between ICRISAT and ANGRAU dates back to i9¢0s
when ICRISAT came to Andhra Pradesh, India. Our associatith ANGRAU
added several dimensions to our portfolio of research andeldpmental
activities across our Global Themes, especially to theb@l Themes on 'Crop
improvement, management and utilization for food seguahd health', and
‘Land, water and agro-diversity management - agroecosystevelopment'.

India has the largest population of ruminants in Southafeid livestock
production forms an integral part of an age-old system ofed farming.
However, in recent times specialized peri-urban dairy fagnhas been
developed by the landless in many areas. Feed resourcebravght daily
into peri-urban areas from the surrounding rural aréa®jected increase in
human population in South Asia, particularly in India, anghler per capita
income over the next 25 years is expected to stimulateafiignt consumption
of bovine products such as milk. The 'livestock revolatiawill provide
opportunities for increased production and improved livebd, provided the
constraints are overruled. One of the most importashnécal constraints in
animal production is inadequate supply of high qualitydfeeroughout the
year. As progressive shrinkage of natural pasturesicoes with increased
cultivation, the dependence on crop residues and agrosinial by-products
as feedresourceswill continue to increase.

The major crop residues that are used as fodder come froealseand
pulses. On the Deccan Plateau, in India, sorghum and droits are major
sources of such fodder. Sale of cereal crop residues toupkean producers
accounts for more than 50% of income derived from crogpibarge areas of
dual-purpose cultivars of sorghum are grown on thegaat These cultivars

1 Global Theme Leader, Crop Improvement, ICRISAT, Patancheru, Andhra Pradesh, India.



that provide both grain and straw for animal feed are imgmot for farmers who
care about fodder yields as much as they do about grain yi&his increasing
importance of sorghum straw is reflected in its marketgriwhich in parts of
India has been increasing relative to the price of gr&mnoundnut is also an
important oilseed crop in the Deccan Plateau. In thiso®gilone, it accounts
for more than 21% of the total production in India. Altlgdugroundnut crop
residues are a major roughage source for dairy animals hkegr nutritive
value is low.

If ruminant productivity is to be increased to meet new deds for milk,
then the availability of higher quality cropesidueswill be acritical factor.
Improvingyield and feeding value of cropesidueswill increase theavailability
of nutrients to ruminants, help alleviate animal feedidts and enhance the
benefits resulting from the complementarities betweeopcand livestock
systems.

It is against this background that the current projeat been conceived.
Traditional dual-purpose sorghum cultivars are sudbéptto foliar and stalk
diseases, while commonly grown groundnut cultivars areceptible to foliar
diseases. The quantity and nutritive value of their resdare also likely
to be affected by these diseases. In many ways, the progeanique. Two
DFID research programs fund the project and one progr&mof Protection
Program) does not have a history of involvement in livektrelated work.
Plant, animal and social scientists have participatedamous studies in a truly
multi-disciplinary manner. The research is novel. THéeas of pathogenic
microorganisms on grain yields are well documented, éffiécts on biomass
yield and nutritive value are rarely recorded. Activitibave involved not only
in vitro studies of nutritive value in the laboratory, but alsovivo assessment
in both buffalo and cattle. In addition to two internatiomglricultural research
centers, the work has involved farmers (both men and womeitijge level
farmer organizations, national agricultural reseamstitutes (NARS) and non-
government organizations (NGOs), and provided trainingparpunities for
postgraduate students.

During phase 1 of the project (1999-2002), the compaonstudies
generated a wealth of important data. Information has bedeated from on-
farm surveys of disease incidence in three states of |neian as perceptions of
farmers and fodder traders regarding the effects of sksehave been solicited.
On-station trials have been conducted to quantify diseféects and their
mitigation through management practices. Finally, indapnimal feeding trials
have been undertaken to measure the effects of diseaselgestibility and
voluntary intake in buffalo and cattle.

Impressed by achievements and successes of the first plidbe project,
DFID decided to further fund this project for another twears (2003-
2005) with the main goal of further validating and expiamgdthe improved



technologies to grow healthy sorghum and groundnut ciaops their residues.
Another important goal of the project is to establish g#aevel seed systems
for the multiplication and distribution of dual-purpose datmanagement
responsive high yielding (both pod and haulm) groundrarteties in the mixed
crop-livestock systems.

Accordingly, the purpose of this stakeholders' workshspta critically
review the results of studies conducted over the last twesyeend to consider
the opportunities for an extension of the project to exantime effects of
diseases on milk production, quality, human health andamstle livelihoods.
| welcome participatory farmers, natural and social sigts, representatives
of ANGRAU, the two international centers, NGOs, farmers diodder
merchants to this two-day workshop.



Welcome address

A Satyanarayana '

On behalf of the Acharya NG Ranga Agriculture University NGRAU),

| extend a warm welcome to all scientists from ICRISAT, GahtResearch
Institute for Dryland Agriculture (CRIDA), the Departmeof Agriculture,

and to all the farmers and journalists who have graced oseareh center
today.

Farmers who raise rainfed cops in dryland agricultureegas much
importance to livestock as they do to agriculture. Homéydag, sheep and
goat rearing are alternate livelihoods during the sumifi¢hey are to have
a stable supplementary income. Therefore, dual-purposescthat produce
food grains as well as fodder have acquired importance, endrawn widely
in the Deccan area. Of late, however, dual-purpose cropdeing replaced by
commercial crops and as a result, there is an acute skoofafpdder. This in
turn leads to distress sale of cattle by farmers. This aberbf fodder is felt
more acutely during drought years.

In the current scenario, traditional types of cultivatienth bullocks are
gradually being forgotten, cattle rearing is becomingeraand agriculture
is being mechanized to an even greater degree. As you all khoeve is a
remarkable difference in sustaining soil fertility withdawithout cattle manure.
An example to demonstrate how handicapped we are witholibdks: when
there is continuous rain on black soils, the field does nmt guickly. This
usually results in vigorous growth of weeds. Unless thi¢ is worked out, it
won't dry and the crop does not get aerated and turns gredarmer with
bullocks would be able to take rapid action, but withohuem, he would have
to rely on someone else's cattle to be available on hireo hat suggest that
we not mechanize agriculture; | only recommend that we woctively use
bullocks also. Cattle and crops go together, indeed theyaneplementary to
each other. | always especially tell small farmers thatytshould own cattle
so they can have farmyard manure available to their field® $oil becomes
fertile and its physical structure improves; it can ratalore moisture and
salinity decreases. Farmers often express their imghid maintain cattle in the
absenceof fodder. We come to &ll circle: with anincreasein dual-purpose
crops, livestock populations would also increase and btabithus leading to
greater sustainability in agriculture. Women and childoan work with dairy
animals and supplement their agricultural income.

1 Director of Extension, ANGRAU, Hyderabad, Andhra Pradesh, India.



During this workshop, we discuss several important iss@soundnut
which gives pods as well as nutritious haulms; the pokt#s of Jowar, another
dual purpose crop; excessive use of pesticides, theécefin crop residues and
the health of cattle; the effects of chemical residuesufhothe food chain to
humans and ensuing health problems. This project, imtdaty ICRISAT in
collaboration with other allied organizations and farmyeims at improving the
guality of the haulms by choosing disease resistant vasedf crops, especially
groundnut, and following Integrated Disease ManagemeimtM) practices.
During this workshop, ICRISAT and partners (includingniers) will take
stock of the work done on IDM technologies in groundnutd anggest areas
for future research and development in groundnut and othe-plurpose
crops that can be grown profitably in the Deccan Plateau.



Welcome address

YV Malla Reddy?

Iwelcome all participantsfromANGRAU,CRIDA, SKUnivergiand farmers.
| believe this workshop has great relevance in the presmmasio of dryland
agriculture in Anantapur. Groundnut is the major crop hemeful to human
beings as well as cattle; and as such, it is quite appraptoadiscuss it in detail.
Iwill give a brief account of the work Rural Development Tir(RDT) is doing,
by touching on three or four issues we have taken up.

Soil conservation is one of our main programs. So far, tasdleen undertaken
in roughly 10% of the district, ie, 0.1 m hectares. We admparticipatory
mode, working in conjunction with farmers. Participatioasasought in two
areas: contour bunding and financial contributions. Oupeedences in the
first type were revealing. At first, we created the contbunds scientifically
without involving farmers at all. As they did not undenmsdahe concept, over
time, they started to plough away the bunds. Then the ben#fdt accrue
from contour bunding were clearly explained, and farmeghions sought.
This led to a very effective interaction. In the second type@articipation,
farmers paid 10 to 30% of expenditure incurred for workdaraken in their
area. This demonstrates their understanding of the impoetaof the work
being carried out.

Our second program is rainwater harvesting. Contour bupesform
the first task of stopping rainwater. Beyond this, lies ssagy maintenance
of traditional water harvesting structures such as tamands, check dams.
We are happy to report that about 1500 such repairs have bemmpleted
by us; even here, farmers contributed 5-10% of estimatstscovhich is an
unmistakable indication of their active participation.

Our third program is horticulture under rainfed condisorOrchards are
usually grown where irrigation facilities are available.this drought prone area,
we are trying to establish mango, tamarind and sapota aisharth protective
irrigation for the firsttwo years by hand watering. Suppagtirrigation to these
saplings was done either through tankers or through pdémeg from ponds
and tanks. RDT also gives financial assistance initiabdy three years for the
maintenance of these crops. Like the government of AndhaaeBh, we also
supplied seedlings free of cost or at subsidized rates.

Dairy and orchards are very essential in Anantapur ifesnable incomes in
agriculture are to be achieved. Once they are establisheés like mango or

1 Executive Director, AF/RDT, Anantapur, Andhra Pradesh, India.



sapota can withstand drought conditions, and can surnaméiruous dry spells
for 50 to 60 days. Farmers have shown much enthusiasm foiclhibture in the
district.

Extension education on-site is another of our progranggicdultural research
stations, ie, scientists, bring out certain effectiveeagsh findings such as the
correct rate of seed and fertilizer to be used, methods tefénopping and
laying dead furrows. RDT organizes campaigns to spreac tiressages in the
farming community through brochures, pamphlets etc. We bh&en receiving
good feedback on this - farmers have benefited from this and heen able to
obtain 10 to 20% better yields from their crops even inugittt years.

We also take part in on-farm research activities. For examBDT is a
partner in ICRISAT's I D M research project and 'on-farnsemch activities.
We have encouraged farmers to sow new varieties of gipunin their fields,
and also help with crop monitoring, recording yield and otheportant
economic parameters of each variety. Likewise, we also wdth scientists of
the Agricultural Research Station, Anantapur; on the wateovation project
which helps study new ways to counter scarcity of fodder.

| hope that such effective collaborations between researstitutions,
NGOs and the farming community continue and reach greateefits to the
poor.



Background and objectives of the project

S Pande’

The project Evaluation of plant diseases on crop residues in Indisnded

by DFID has two phases. In Phase | from 1999 to 2002, we tifiech the

effect of diseases on yield and nutritive value of cropdwess in groundnut
and sorghum. During this phase, we developed improvedgiated foliar

disease management (IDM) technology to manage foliarades in groundnut.
During Phase 11, from 2003 to 2005, |1 D M technology, alondvdual-purpose
groundnut varieties, was evaluated, validated and premdhrough farmers'
participatory mode in villages in the Deccan Plateau, India

The principal crop residues used as fodder are those frereals followed
by pulses. It is estimated that the potential availapibf residues in India
includes 75 million tons from coarse grains (sorghune,)eand 39 million tons
from legumes (mainly from groundnut). On the Deccan Rlaten the state of
Andhra Pradesh alone, groundnut is the second majarcsoaf residues (after
sorghum) comprising 14 million tons as feed for livestock.

Groundnut crop residue (fodder) from farmers' local aadts in the
Deccan Plateau is low in protein and digestibility. If theality of crop residues
is improved, awell as itsnutritive value, itwill meet the nevdemandfmilk
Improving nutritive value increases nutrient availatyilialleviates feed deficits
and enhances benefits from crop-livestock complemernesrit

In this project, the main focus is management of dise@senprove quality
of crop residues. In Phase |, we noticed that diseasestafiuality and quantity
of crop residues. Diseased residues command lower pricegh Huality and
quantity of residues increase farm incomes of resoumm-garmers in this
region.

Farmers also perceive that diseases reduce the qualégcé] fodder quality
is important for the poor in rural populations, as it citudes the main source
of feed for their cattle. They also depend on the sale ofiéochs a source of
additional income. Poor and middle class farmers are mé@®et on milk and a
loss with fodder combined with inferior quality costs theearly. Therefore,
there is a need to improve the quantity and quality of thmugdnut crop and
its residues for the sustainability of the mixed crop-Etack system.

! Principal Scientist (Pathology), ICRISAT, Patancheru, Andhra Pradesh, India.

10



In Phase Il ofthe project, it has been decided to work inngasthip with

farmers through our active collaborators. The specificeotiyes of this phase
are to:

Refine, validate and scale-up I D M practices in groundnut

Multiply and distribute dual purpose groundnut varietibat are responsive
to management

Use crop residues of improved varieties in milk produstidgals with dairy
animals

Quantify losses and gains at farm level in varietal admptand milk
production

Establish village level seed systems

We have achieved most of these objectives. What we seek toodo is

review critically farmers'responsesn this stakeholdergneet.We will identify
areas that need correction and explore opportunities fothéu extension.

11



Genesis of participatory IDM technology
in ICGV 91114, a dual purpose, short
duration, high yielding groundnut cultivar
in Anantapur, India

B Sreenivas !, S Pande? and J Narayana Rao

Anantapur district in western Andhra Pradesh lies betwe8f -141' and
15° - 14' North latitude and 76° - 47' and 78° - 26' East loue. It is
bounded on the north by Bellary and Kurnool districts, onéhst by Kadapa
and Chittoor and on the south and west by Karnataka staterrtsfpart of the
northern extremity of the Deccan Plateau and slopes fromthsto north. Its
elevation towards the south is 2200' mean sea level (MSLj)ewib gradually
comes down to 1000' in the north and 900" in the northeast. aféa towards
the eastern side is hilly with rolling topography.

The total geographical area is 1917000 hawith atotal petpan 0f3639000
with a density rate of 190 per square kilometer. Nearly 68%sopeople are
dependent on agriculture. In Andhra Pradesh, the distegks third in area
and eleventh in population. Geographically, Anantapur bangrouped into
three natural divisions: (i) Gooty, Tadipatri and Urava Kanin the North
with large areas of black cotton soils (vertisols); (iipatapur, Kalyandurga,
Rayadurg, Dharmavaram, Kadiri and Penukonda in the cenitr their arid,
treeless expanses and poor soils, and (iii) Hindupur andaMasira in the
south, with their comparatively less hospitable soils. Téreain of Anantapur
is undulating and the soils for the most part are red sandydpdow in ion
exchange capacity, water holding capacity and poor inifigytstatus.

The major cropping systems under rainfed agriculture areugdnut/
pigeonpea or groundnut/castor. Occasionally other citdges bajra, jowar and
sunflower are intercropped with groundnut. The total aredew groundnut
is about 0.8 m ha, with a total production of 363000 tons - tiilghest in
the state. But unfortunately productivity islow: merel$ @/ha. The general
problems facing crop production in these areas are:

« Non-availability ofimproved varieties of groundnut seed
« Poor crop stands due to crusting, rapid drying of surfadeand high soil
temperatures

! Former Chief Scientist, ARS, ANGRAU, Anantapur. Preser@onsultant, AMRARD, Rajendranagar,
Hyderabad, Andhra Pradesh, India.

2 principal Scientist (Pathology), ICRISAT, PatanchermdAra Pradesh, India.

% Senior Scientific Officer (Pathology), ICRISAT, Pataech, Andhra Pradesh, India.
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e Poorcrop growth due to unreliable soil moisture, I gertility, difficult
soil tilage and compact subsoil layer (argillic horizdn
* Poor yields due to biotic constraints, mainly foliar dies
Late leaf spot, rust, collar rot, stem rot, bud necrosis among the
biotic constraints for groundnut production, economlicalLate leaf spot
(Phaeoisariopsis persongtaand rust Puccinia arachidij together called
‘tikka' disease are the most destructive and cause podaatter losses upto
70% every year when farmers' local cultivar (TMV 2) isdise this district.
Farmers also suffer severe losses by indiscriminate udezdrdous chemicals
while trying to control these foliar diseases.
Despite good intentions, the distance between phytapathists and
farmers remains wide and is even greater in backward arehsasuAnantapur.
To narrow the gap between technology generation, techyotognsfer and
technology adoption subsystems, there is an urgent pbeeditiate on-farm
evaluation of groundnut foliar disease management teloigies to boost
groundnut productivity both in pod and haulms. Haulms dreomsiderable
economic importance as nutritious fodder for cattle ia thse of both draught
and milch animals.
Complete reliance on host plant resistance has not beesucaessful
approach as such groundnut varieties were not availabldarmers. Since
1995, efforts have been made to manage foliar diseases tptiagdntegrated
Disease Management (IDM). Experiments on IDM carried outGRISAT
showed promise in obtaining higher productivity both in poahd fodder
with appreciable good quality. This resulted in collaliova studies between
ANGRAU, various NGOs and ICRISAT. ANGRAU and its researtdtisns in
the Deccan Plateau have been major partners in the eiw@luabd validation
of IDM technology through the on-farm participatory apach in this area.
Collaborating institutes involved in on-farm research are
1995 to 1996 Agricultural Research Station (ARS) of Agfaa NG Ranga
Agricultural University (ANGRAU), Anantapur; Rural
Development Trust (RDT), Anantapur; Krishi Vignan Kia,
Kurnool and Nalgonda

1997 to 1998 On-farm trials were devolved by ICRISAT; enadion of IDM
technology was carried out by ARS and RDT, Anantapur.
Varieties tested were IGGV 89104 and 91114.

1999 to 2000 Agriculture Man Ecology (AME), and its NGO wetk in
Andhra Pradesh and Karnataka.

2001 to 2004 District Agricultural Advisory and Transfef Technology
Centre (DAATT Centre) of ANGRAU (Eruvaka); ARS and
RDT, Anantapur.
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The IDM technology package

ICRISAT and collaborating institutions together initéal the evaluation and
validation of I DM technology in Anantapur, Kurnool and jahda districts of
Andhra Pradesh in 1995 and 1996. The technology consisteh amproved
high-yielding cultivar with moderate host plant reaiste, seed treatment with
fungicide and one or two sprays with fungicide 'Kavachhe(espray at 65-70
days after sowing (DAS) for the early variety and two gprahe first at 65-70
DAS and the second, 15 days later for medium maturing cans$). Groundnut
cultivars included ICGVs 89104, 91114, 91123 and 94361 I{eaaturing)
and ICGVs 86590, 86699 and ICGS 76 (medium maturing lines)ng 1995
and 1996. In both trials, susceptible TMV 2 and local ca@tsvwere included
as checks in all locations. During these two years, ICGV4&089and 91114
emerged as potential candidates for on-farm IDM studieghey out-yielded
other cultivars in both pod and fodder.

During 1997 and 1998, ARS and RDT evaluated I DM technoldgptgh
farmers' participatory research in Anantapur district.texfthe devolutionary
period at ICRISAT, on-farm | DM research was conductednfr&999 to 2004.
These included two promising early maturing cultivars, € 89104 and
91114, which were most preferred by farmers, along with & set of three
medium maturing lines, ICGVs 92020, 92093 and 94080 in AadRradesh
and Karnataka. Year wise details of locations and treaks given in Table 1.

The year wise highlights of ID M trials are as follows.

1995

All medium-maturing cultivars had lower severities o3& and rust than
TMV 2. Pod yield was higher in all medium-maturing cultisacompared to
the local cultivar.

Among the early maturing cultivars ICGVs 89104 and 9111d imaderate
level of foliar diseases and yielded better than rest efthltivars.

1996

With encouraging results and favorable farmers reactioi3M trials were

continued in the 1996 rainy season.

¢« LLS and rust severities were low in early maturing cultsven sprayed plots
compared to unsprayed plots in all locations (Table 2).

« ICGV 91114 followed by 89104 recorded the highest pod aaulin yields
over local cultivars (Table 2).

* These two cultivars were much preferred by most farmers.
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Table 1. Details of participatory on-farm trials conducted

Year District (no. of villages) Number of trials
1995 Anantapur (2) 9
Kurnool (1)
Nalgonda (1)
1996 Anantapur (5) 12
Kurnool (3)
Nalgonda (4)
1997-98 Devolutionary period; however, took -

up evaluation of IDM technology using
ICGVs 89104 and 91114

1999 Chittoor (2) 13
Kolar (8)

2000 Chittoor (3) 16
Kolar (6)

2001 Anantapur (1) 21

2002 Anantapur (2) 45

2003 Anantapur (2) 70

2004 Anantapur (5) 150

Table 2. Effect of | D M on foliar disease incidence and meany ield in selected

short duration groundnut cultivars in on-farm trials, 19 96.

o Yield (t/ha)

Foliar disease

score* Haulm Pod
Cultivars IDM  Non-IDM IDM  Non-IDM IDM  Non-IDM
ICGV 89104 55 8.3 2.58 2.25 1.87 1.40
ICGV 91114 4.7 8.0 2.83 2.40 2.20 1.75
Local variety 6.0 9.0 2.25 1.75 1.06 0.85

*on a 1-9 rating scale.

1997 and 1998

Trends in 1997 and 1998 were similar to those observed in H3@b 1996
regarding severity of foliar diseases, and pod and foddetdgiin the two
cultivars ICGV 91114 and 89104. During this period, theam tcultivars
spread to several farms in the villages.
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1999

Soon after restoration of on-farm research at ICRISAT, |DiNkIs were
conducted in 10 villages in Andhra Pradesh and KarnatakeguC GV 89104
and 91114. Again, these cultivars proved to be superiorcdalloultivars in pod
and haulm yields in all the trials.

2000

During this year, the adoption of DM technology, with culli ICGV 91114
spread not only across farms but also to several villagée low severity of
foliar diseases and high quality fodder from the cultiv&GV 91114 attracted
many farmers.

Table 3. Mean severity offoliar diseases, and haulm and pod y ield as influenced
by IDM and non-IDM practices in on-farm trials, 1997-2000

Disease score Haulm yield Pod yield

on a 1-9 scale (t/ha) (t/ha)
Variety IDM Non-IDM IDM Non-IDM IDM Non-IDM
ICGV 89104 7.3 7.7 151 127 0.99 0.72
ICGV 91114 7.0 7.3 1.70 1.45 1.10 0.78
TMV 2 8.3 9.0 1.12 0.97 0.67 0.55

2001 to 2004

The dual purposes of the cultivar ICGV 91114 was appredidty farmers in
several villages and therefore spread rapidly to villaged neighboring districts
in Andhra Pradesh and Karnataka (Fig. 1). During this pkri)CGV 91114
demonstrated low severities of foliar diseases and higth and fodder (haulm)
yield compared to the local cultivar. Moreover, the fodd@as found nutritious
and milk yield increased when fed to milch animals.

Conclusion

Groundnut is entwined with the economic prosperity of thstrict, where
more than two thirds of the population depends on agricaltuthe quality
and quantity of pod and fodder are affected mainly by folleseases and
further aggravated collaterally by diseases like stem mMiseased fodder has
low digestibility and low market value. IDM technology ted in on-farm
trials confirmed beyond doubt that management of folisseales resulted in
concomitant increase in quality of fodder and pod yieldso@rdnut variety
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1999 2000 2001 2002 2003 2004

Fig. 2. Progressive adoption and expansion of IDM technology and ICGV
91114 in farmers' fields in the Deccan Plateau.

ICGV 91114 pleased farmers both in favorable and unfaveraglasons by
tiding over drought with superior yields. This is refledten the fact that
farmers rapidly adopted and spread this cultivar.

A tailpiece in the farming system, household dairy is néwdess an
important component that supplements incomes in this géwddy hard-
pressed tract of Anantapur. Groundnut haulm has been fooarbe the main
nutritive proteinaceous crop residue for dairy animalsaHlhy fodder is more
digestible and results in increased milk yields, which dements farmers'
economic status.

Our suggestion is to upscale IDM technology as an inneeafirogram
in all area development programs. This must be carried ouddgeycies such
as the District Water Management Agency (DWMA). The muligption of
ICGV 91114 must be promoted as part of work on village lesedd system
in a participatory mode in watershed areas, as this is the variety that fits
well into the available crop growth period of less than 1@9sdunder rainfed
conditions. This cultivar has the potential to replacetthéeitional local variety
TMV 2/JL 24.
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Crop-livestock linkages: A case study
of improved groundnut cultivars in the
Deccan Plateau

1 2

P Parthasarathy Rao -~ and V Shravan Kumar

Introduction

The integrated nature of crop-livestock production is &qua characteristic

of agricultural production in most semi-arid tropical otues in Africa and

Asia. The inseparability of the two, in fact, sustains threduction of each.

Livestock provide draught power and manure, while cropsvigle feed and

fodder for animals. The scale of production of both cropslarestock is small,

yet the complementarities between the two have consitlesatial, economic

and environmental impact. Livestock are an importantrs®wfincome and

employment for the rural poor and can be considered a livamiggs bank with

offspring as interest. Being liquid compared with landektock act as a cushion
against risk and uncertainty in crop production.

During the last decade, the demand for milk and meat has grawidlly
due to sustained rise in per capita income and urbanizaReecent estimates
show very low to negative elasticity for cereals and pylsesl high elasticity
for milk (0.60), meat, fish and eggs (0.89). High expendit@iasticities
coupled with high growth in income and population have leadonsiderable
rise in demand for livestock products in recent yearssThénd will continue
to strengthenin the near future,as theunderlying forceswill further fuel
growth in demand. In India, for example, by 2020 demand fdkrand meat
is expected to double from 75 million t and 4.4 million t redtpely.

India has the largest population of ruminants in South Aarad livestock
production is an integral part of mixed farming systems. Teetrthe growing
demand for livestock products in recent times, specialiged-urban/urban
dairy production has been developed by the landless in megas.aThe so-
called "livestock revolution" will provide opportunitsefor increased production
of milk to meet the requirements of the increasing humanupatpon and lead
to improved livelihoods, ofthose dependent on crop awnelstiock income.

Constraints to production

The past performance of the livestock sector however indécthat to a large
extent growth in production was number-driven. Livestpc&ductivity both

! Senior Scientist (Socioeconomics), ICRISAT, PatanchAndhra Pradesh, India.
2 scientific Officer, ICRISAT, Patancheru, Andhra Prauemdia.
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for milk and meat continues to be abysmally low comparethéoworld average
or domestic potential. One of the most important tecHnéoastraints to animal
production is the inadequate supply of high quality feebueces throughout the
year. As the area of common property resources for grazingnees to decline
with increased cultivation, so the dependence on cropuesi (mainly fine and
coarse cereals and leguminous crops) and agro-industbgagbroducts (bran,
oilcakes etc) are the main sources of feed. In the seiigistricts of India,

crop residues account for almost 55-70% of the total datter intake by large
ruminants. The residues are stored and used througheuyedr, particularly in
the dry months when other sources of feed are scarce.

Although crop residues are a major roughage sourcerdarinants, their
nutritive value is often low. Furthermore, crops like sarghand groundnut are
susceptible to a number of foliar and stalk diseases rteat reduce production
and quality of both crop and residues. In recent years, derahle attention has
been paid to alleviate feed scarcity through technologit@rvention. Chemical
and biological treatment of cereal straws is an examplewever, much of
the work has been on the shelves of research stationsmptke at transfer of
the technology have not succeeded due to technological anmexzonomic
constraints at the farm level. Disease resistant impdovarieties of crops are
an option with potential payoffs.

Crop-Livestock interaction on the Deccan Plateau

Crop-livestock interaction is an important feature ofiegiture on the Deccan
Plateau. In Anantapur district, traditional dual-purpeseghum and groundnut
crops provide most of the residues. Groundnut is an immdr¢aop in Andhra
Pradesh, accounting for 18-21 % of total production in InAi@antapur accounts
for 46% of groundnut area in Andhra Pradesh where groundwcaounts for
61-77% of the cropped area under irrigated and rainfed itiomd.

Groundnut residues are a nutritious source of livelstteed and are used
locally either by farmers themselves or exchanged foodfand other crop
residues. Sales of cereal crop residues to peri-urbaahunmilk producers'
account for a large share of the income derived from crappimrural areas.
Depending on stover quality, farmers are getting mo®ime from the sale of
crop residues.

Household surveys

Farmer surveys conducted during 2003-04 in two projecggéls, Gummallakunta
and Jalalapuram of Bathalapalli mandal, indicate thaugdnut accounts for
61-75% of the cropped area under rainfed conditions. Thanta is made up
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by sorghum (1-10%), paddy rice (1-6%), permanent crops2@l®®) and other

crops. Only a small proportion of groundnut is irrigatedhe postrainy season.
About 10% of the area cultivated by farmers in the samplepheasted with the

improved groundnut cultivars promoted by the project. Tlbeasehold surveys
were carried out primarily to assess the performance pfawed cultivars against
traditional ones.

On average, farmers were found to own 2-3 milk animals, amdal
outnumbered cows. About 50% of the households maintaingraof bullocks
for traction. The main sources of feed were groundnut resigaddy rice and
sorghum, green grass from bunds (especially in the wetosgaand forage
from grazing common property resources and fallows. Gdowt haulms
were found to provide >50% of dry fodder, and >25% of thelimafed to
animals was traded (exchanged) within the village. Fasnpeirchased 75% of
paddy rice straw and about 50% of sorghum stover from outdidevillage.
In many cases, paddy straw was purchased from distancesl3®®&m away.
Rice bran and concentrate mixtures were bought in the steéoavn, and
reserved for lactating animals and bullocks used for langbaration in the
planting season.

Pest and disease incidence in groundnut is an importanstint that
reduces yields of both pod and haulm. Farmers generalfytiat yield loss was
higher due to foliar diseases (Table 1).

Table 1. Percentage of yield loss due to diseases.

Number of farmers

Gummallakunta* Jalalapuram**
Yield loss (%) Grain Haulm Grain Haulm
10 7 1 3 2
15 7 2 3 1
20 5 9 2 4
25 1 5 - -
30 - 2 - 5
35 - 1 - -

* Sample farmers = 20
** Sample farmers = 12
Source: Survey data 2003-2004.
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The effect of diseased stover on selected indicators esvshin Table 2.
Generally, farmers perceived a decline in milk yield duee®ding of diseased
haulm.

Table 2. Effect of diseased haulm on select indicators.

Number of farmers

Gummallakunta* Jalalapuram**
Decreased Decreased

Effects No change by 25% No change by 25%
Market price of stover 17 3 12 -
Animal growth 13 7 7 5
Milk yield 3 16 1 11
Milk quality 19 1 12 -
Milk price 19- 12 -
*Sample farmers = 20
** Sample farmers = 12
Source: Survey data 2003-2004.
Farmer perceptions and profitability of improved culti vars

The 2004-2005 season received good rainfall, and data waisalale from
farmers for economic analysis. Nine farmers grew the loaalety JL 24 and
37 farmers cropped the most popular variety TMV 2 and therevasked for
their perceptions of the new improved cultivar ICGV 911The results are
presented in Table 3.

The majority of farmers growing both local varieties thihkt I CGV 91114
is superior by 25-50% in terms of grain/fodder yield, gféadder quality,
palatability, resistance to diseases and drought toleraAanajority of farmers
think that there are no differences between cultivarshwispect to inputs of
labor/materials required.

The involved costs and returns from improved cultivar IC&M 14 or local
varieties JL 24 and TMV 2 in three villages under rainfedtragated conditions
are shown in Table 4. Pod and haulm yields were highest for V®G114.
Gross returns were much higher for the new improved cultidgdthough the
costs of cultivation were marginally higher for ICGV 9111#e overall costs
of production were 9% lower for the new cultivar underdgation and 8% lower
in rainfed conditions. Net returns from growing ICGV 91Mdre about 29%
higher under irrigation and 25% higher under rainfedditions.
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Table 4. Costs and returns for improved and local ground nut varieties,
Anantapur, 2004-2005.

Irrigated Rainfed

ICGV ICGV
Parameter TMV 2 JL 24 91114 TMV 2 91114
Pod yield (kg/ha) 1322 1216 1567 1040 1231
Haulm yield (kg/ha) 1730 1730 2224 1483 1730
Gross returns (Rs/ha) 24291 24637 29450 19215 22541
Cost of cultivation (Rs/ha) 9558 10008 10472 8814 9561
Net returns (Rs/ha) 14733 14629 18978 10403 12981
Cost of production (Rs/kg) 7.2 8.2 6.7 8.5 7.8

Data collected from sample farmers from three projedagés.
Source: Survey data.

Impact on milk yield

Laboratory analyses of groundnut haulms from farms comfihat the feeding
value of improved cultivars is high. The range of values doude protein
content,in vitro digestibility and metabolizable energy were 13.9-15.898.2-
65.3% and 8.8-9.2 MJ/kg, respectively. Laboratory measents were similar
across cultivars and farms.

Milk yields in animals (mostly buffaloes but also daicgpws) fed haulms
from improved cultivar 91114 was about 10% higher (4.36dkg) than when
animals were fed the local cultivars TMV 2 and JL 24 (3.92dkg).

Conclusion

The advantages of growing improved cultivars are threefold
1) higher pod yields,

2) higher haulm yields and

3) higher milk yields from dairy animals that are fedthelheu

Currently, farmers are receiving about Rs 24-28/kg feedsof improved
cultivar ICGV 91114 compared to Rs 18-22/kg for seed of tiadal varieties.
Milk yields per animal on farm are 0.44 kg/day higher wigtutm ICGV 91114
than with the local varieties. Some 70-80% of milk is soldbthgh both formal
and informal sources.

At current rates of adoption, it is anticipated that somed80 hectares of
groundnut (10% ofthe total crop) in Anantapur districthbie under improved
cultivarsby 2010,andthat therevill bedisseminatiorof seednto theadjoining
states oKarnatakaandTamil Nadu. Demandor high quality cropresiduewill
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increase in theuture. The new disease-resistant, dual-purpose cultiwahs
thus contribute to increased groundnut and milk produttnd consequently
raise incomes at the farm level leading to improved livetids for small-scale
farmers.
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Improved crop husbandry practices in
groundnut in dryland agriculture: Need
and scope

T Yellamanda Reddy !

Among oilseed crops, groundnut holds first place in IndrmAndhra Pradesh,
it is grown in an area of 2.2 million ha with a producti@nl.5 million tonnes
and productivity of 842 kg/ha. Groundnut seed contains adéupercent oil
and 26 percent protein. It is a good source of B vitamioegx for B, and
thiamine, riboflavin, nicotinic acid and vitamin E.

In the Deccan Plateau, the ideal time for sowing rairgegundnut is from
the second week of July to the first week of August. Delayawisg beyond
the first week of August leads to lower yields (Table 1)tesdrop faces drought
at the pod filling stage.

Table 1. The effects of sowing dates on yield and yield aittutes of groundnut
during the kharif season, 2001, ARS, Anantapur.

Date of No. of Pod yield Haulm yield 100-seed
sowing pods/m (kg/ha) (kg/ha) Shelling %  weight (g)
8 July 350 1582 2130 69.9 25.94

1 August 147 1236 1815 70.12 25.15
30 August 105 547 333 65.33 21.73
Tillage

Light textured soils with low organic matter and routiral snanipulation in

the form of tillage operations are more prone to either wondavater erosion.
Soils of Anantapur are shallow in depth, low in organic reattontent and
almost without structure. Minimum tillage in general ntelp improve the soil
structure, organic matter content, interception ofwater and may reduce soil
erosion. Experiments conducted at ARS, Anantapur, rededhat there was
no significant difference in yields between conventbtillage and minimum
tillage (Table 2). Minimum tillage therefore is recommendin order to raise
a successful crop.

" Principal Scientist (Dryland Agriculture), ARS, AnantapAndhra Pradesh, India.
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Table 2. Mean effect of tillage practices on groundnut glds, ARS, Anantapur*.

Pod yield Haulm yield Shelling
Treatments (kg/ha) (kg/ha) %
Conventional tillage 1020 1748 67.3
Low tillage 951 1725 66.2
LSD (5%) Non-significant ~ Non-significant Non-significant

* Mean of five years (2000 to 2004).

In groundnut, seed cost constitutes 30% of the totat ©d cultivation.
Farmers generally grade the seed, and bold seed is assdwWing and shriveled
seed is discarded. On-farm trials conducted during 2032904 rainy seasons
in 50 farmers' fields revealed that crop sown with pdlyiahriveled seed gave
yields on par with crops sown with bold seed (Table 3).

Table 3. Effect of partially shriveled groundnut seed on po d yields in
on-farm trials.

Treatment Pod yield (kg/ha)*
Normal seed 405
Partially shriveled seed 472

* Average from 50 trials.

Seed treatment

Seed treatment with fungicide is very important as it pctdeghe crop from
seed and soil-borne diseases. Seed treatment with Maba@z8 g/kg seeadr
carbandizim @ 2 g/kg seed helps reduce soil borne dsé&secollar rot, stem
rot etc. Peanut stem necrosis disease (PSND) can be cbadiwy treating the
seed with Imidacloprid @ 1 ml/kg seed and chloropyripho6 @lI/kg seed to
avoid root grub incidence.

Sowing

CRIDA-ANGRAU have developed a 9-row planter that can lsedufor
groundnut sowing along with intercrop sowing at a rati®dl.. This planter
maintains the recommended seed rate of 90-100 kg kehzebsiid covers an
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area of 6 to 7 ha/day of 8 hours. The cost of sowing with thashine works
out to Rs 350/ha compared to Rs 500/ha with an animal drawd del
(Table 4).

Table 4. Performance of the CRIDA-ANGRAU planter vis-avis the local
seed drill.

Average intra  Field
Seed rate Population row spacing capacity

Planter (kg/ha) (nf) (cm) (ha/hr)
CRIDA-ANGRAU planter 90 33 10.23 0.50
Local seed drill 124 42 8.86 0.46

Nutrient management

Permanent manure trial: The results of 19 years' research in this district
revealed that inorganic fertilizer input can be reducgd®db% by adding either
groundnut shells or FYM @ 4 t/ha (Table 5). Further, theas wnprovement
in the physical structure of soil, infiltration rate andistare holding capacity
and decrease in runoff losses due to the use of organiereThas a significant
build up of available phosphorus due to continuous usmafyanic fertilizers
(Table 6). Soil biological activity in terms of dehydrogse enzyme activity
increased with the application of FYM.

Fertilizer application based on soil analysis: Experiments conducted at
Anantapur indicated that fertilizer application basedsoil analysis was the best
method to obtain higher pod yields with reduced cost ofigation by avoiding
application of excess fertilizers (Table 7). In this medh®oil is analyzed for
availability of NPK elements.

The steps suggested for groundnut are:

« If soil analyses reveal low levels of nitrogen, phosplsoand potash, the
full-recommended dose of chemical fertilizer viz, 8-16 kg of N, BOs
and K;O/acre must be applied.

* If results reveal medium levels of N,.® and K,O, then half the
recommended dose must be applied.

e Ifthe status is high, no fertilizer need be applied, areittvestment on the
fertilizer component can be rationalized.

Soil Amendments: An experiment was conducted in Anantapur from 1997 to
2000 to study the effect of application of sand, gypsum fardnyard manure
as amendments to create a favorable environment in thlefeogroundnut
crop growth and yield (Table 8) on hard surface crustiniy 4alfisols).
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Table 5. Effects of long term Integrated Nutrient Manageme nt on pod yield
of groundnut over years.

Pod yield (kg/ha)

Year Tl T2 T3 T4 T5 T6 T7 T8 T9 CD

1985 1186 1367 1288 1187 1058 1077 1197 1309 991 84
1986 902 1055 943 1300 1168 1233 960 1072 945 204
1987 1364 1467 1428 1518 1240 1478 1447 1473 1161 NS
1988 1480 1786 1920 1605 1915 1741 1912 2040 1977 280
1989 1156 1446 1385 1129 1516 1152 1541 1453 1508 215
1990 1099 1264 1316 1348 1290 1218 1315 1238 1302 NS
1991 381 608 547 507 569 524 491 432 424 NS
1992 1016 1250 1143 1207 1130 1250 1352 1280 1141 NS
1993 493 745 724 634 662 642 716 733 626 NS
1994 469 658 568 633 625 757 708 642 601 130
1995 760 1111 984 799 926 1004 994 1131 946 84
1996 563 632 625 688 660 701 701 694 653 NS
1997 241 410 347 333 320 338 336 297 329 66
1998 966 1250 1112 1013 1088 1256 1182 1329 1087 NS
1999 823 1265 1080 957 1018 1152 1337 1348 988 123
2000 613 658 740 575 740 636 792 694 679 NS
2001 1034 1085 1188 888 1148 942 1302 930 1151 201
2002 451 363 391 498 410 522 456 415 460 NS
2003 441 385 366 577 414 588 328 401 267 89
2004 955 1546 1342 1196 1433 1419 1295 1370 1380 204
Mean 819.7 1017.6 9719 929.6 966.5 981.5 1018.1 1014.1 930.8 -

Treatments: T1: Control; T2: Recommended fertilizer dR€R); T3: Half RFD; T4: Groundnut shells
(GNS) 4 t/ha; T5: Farmyard manure (FYM) 4 t/ha; T6: T3 + T4; T3:+ T5; T8: RFD + zinc sulphate;
T9: FYM 5t/ha;T10: T2 + T4

CD = Critical difference; NS = Not sown.

Bio-fertilizers: Experiments conducted for three years at Anantapueakd
that addition of bio-fertilizers did not influence theeyd of groundnut (Table
9). It was concluded that application of bio-fertilizersder rainfed conditions
may not be useful for groundnut production in this district.

Intercultivation

Normally, intercultivation or ploughing between crop rows tdll weeds is
needed to keep the crop weed free. This is done twice, ah@3% days after
sowing (DAS). Most farmers use an animal drawn four-typéte harrow,
locally known as'metla guntaka'which is a labor intensive and time consuming

30



Table 6. Effects of long term Integrated Nutrient Managemen on the
physio-chemical properties and available nutrients ofail.

Available nutrients

EC oc (kg/ha)
Treatment pH (dS/m) (%) P K
T1  Control 6.2 0.024 0.32 9.7 100
T2  Recommended 5.7 0.069 0.20 55.3 249
fertilizer dose (RFD)
T3  HalfRFD 5.8 0.038 0.21 425 163
T4  Groundnut shells 5.9 0.031 0.29 18.9 215
(GNS) @ 4 t/ha
T5  Farmyard manure 7.3 0.082 0.60 38.8 317
(FYM) @ 4 t/ha
T6 T3 +T4 5.6 0.042 0.34 44.0 318
T7 T3 +T5 7.0 0.084 0.43 54.5 350
T8 T2 +7ZnS0O,50kg/ha 55 0.051 0.26 59.7 228
(once in 3 years)
T9 FYM @ 5t/ha 74 0.096 0.52 43.2 404
CD (0.05) 0.3 0.03 0.06 125 57.2
CV% 2.8 17.6 10.0 18.5 13.0
Initial values (1985) 6.6 0.15 0.25 19.2 155

EC (dS/m) = Electrical Conductivity (Desi Siemens/meter)
OC = Organic Carbon

P = Phosphorus

K = Potash

Table 7. Effects of soil test based fertilizer applicatio on groundnut yield at
Rekulakunta village during kharif, 2004*,

Pod Haulm No. of Test
yield yield matured  Shelling weight
Treatment (kg/ha)  (kg/ha) pods/plant (%) (9)
Fertilizer based on soil test 1699 2963 10.9 76.4 34.7
value
Local practice (1 bag of 1723 3010 11.3 76.8 36.0
Di-ammonium phosphate
of 50 kg )

* All statistics are mean of 14 trials.
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Table 8. Effects of soil amendments on the soil's physicploperties and yield

of groundnut*.

Soil crust Infiltration Water Pod
strength rate holding yield
Treatment (kg/cn?) (mm/minute) capacity (%) (kg/ha)
T1: Control 1.36 125 29.9 761
T2: Sand @ 40 t/ha once 1.27 14.0 30.5 870
in two years
T3: Gypsum @ 2 t/ha + 1.16 15.0 31.4 969

FYM @ 5 t/ha every year

*All  statistics are mean of 3 years.

Table 9. Effects of bio-fertilizers on groundnut yield.

Pod yield (kg/ha)

Haulm yield (kg/ha)

Treatments 1997 1998 1999 1997 1998 1999
T1: Control 370 1979 1022 1576 2125 1389
T2: NPK 537 2309 933 2104 2125 1852
T3: Rhizobium @ 500 g/ha

+ PSB @ 500 g/ha 539 1822 1080 2027 2167 1736
T4: Rhizobium +

Phosphate solubilizing

bacteria (PSB) + NPK 537 2563 1203 1993 2750 1697
CD (5%) 104 343.7 NS NS NS 480

device. Instead, the tractor drawn mechanical sweepldped by ANGRAU
can be used to complete the task faster where labor afiddk power are

constraints (4 to 5 ha in a day).

Alternately, weeds can also be controlled by herbicids¢ectively.
Pendimethalin (Stomp) 2 to 2.5 I/ha as pre-emergencéicgtjon or butachlor
(Matchet) 2.5 to 3 1/ha as a pre-emergence application Hieotevely controls

most broad leaved weeds.
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Water management

Polythene film mulching: Field experiments were conducted in the late kharif
seasonsof 1998 and 1999with polythene film as mulch onraised and flat
beds. It was found that there was an increase of 22.8% ieddeds with
mulch and 75.9% in flat beds with mulch over control. Thisswaostly due to
conservation of soil moisture with mulch in the root zoneaa(Table 10).

Table 10. Effects of polythene film mulch on groundnut y ield.

Pod yield kg/ha Haulm yield (units) kg/ha

Treatments 1998 1999 Mean 1998 1999 Mean
Raised bed with 2496 1980 2238 2542 1619 2081
mulch

;ilffr? bedwithout  »41 1955 1823 2457 1497 1977
Flat bed with mulch 4050 2580 3315 4700 2059 3380
Flat bed without - »07  1703  1gg5 4020 2383 3177
mulch

SEm+ 220 266

CD 5% 678 NS

Water harvesting and irrigation in rainfed crop: Water harvesting and
supplementary irrigation was found feasible and incedasod yield by 20-40%
(Table 11). The optimum size of a farm pond is 10 mx 10 m.%n2 and can
store about 2 lakh liters of runoff water. Supplementarygation with stored
runoff water through sprinkler systems with a quantity @& rim for duration
of one hour is sufficient to restore crop vigor partialyaduring pod maturity
stages. This is usually necessary if the dry spell lastgdr than 10 days.

To avoid seepage and losses from storage ponds, differemglimaterials
like Kadapa slabs, sodic soil, cement + bricks, cement mece bricks and
cement + soil (1:8) were tested at ARS, Anantapur. @Be¢h lining with
cement + soil (1:8) proved to be more effective and eaunal (Table 12).

Irrigated rabi crop: Groundnut needs 400-450 mm of water every season.
In light textured soils, 8-9 irrigations are necessary.e Tgod filling stage is
the most critical stage for moisture. Weekly irrigation fr®0-80 days helps
obtain higher pod yields.
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Table 11. Effects ofsupplementary irrigationonyield atributes and groundnut
yield during kharif, 2004.

With supplementary

Parameters Rainfed irrigation
Filled pods/nt 50 153
100-pod weight (g) 43 45
Shelling (%) 68 69
Pod yield (kg/ha) 315 698
Haulmyield (kg/ha) 1250 1843

Table 12. Cost of farm ponds with different lining materials.

Lining material Cost (Rs)
Kadapa slabs 25000
Sodic soil 8000
Cement + bricks 25000
Cement + cement bricks 25000
Cement + soil (1:8) 10000

Recommended pest management practices

Red hairy caterpillar

* Deep ploughing to expose andl pupae during the hot summer months
(March to June).

¢ Adults can be trapped by using light traps or setting upoaffires in the
fields two days after rain from 8.00 to 10.00 pm. As a sufipermeasure,
a pan filled with either soap water/kerosene may be set upnabthe light
source tokill the adults.

* Dusting of folidol around the light traps on the grouardd on field bunds
to destroy the early instar larvae.

* \Vegetative trapping of larvae by sowing trap crops like/gea, greengram
and castor, and dustingwith folidol after observing inliserapings on leaves
of trap crops.

* Poison baiting to control grown up larvae by using 10 kg @d biran mixed
with one kg of jaggery and one litre of quinalphos.
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Leaf webber

* Application of quinalphos @ 2ml/lat the first and secomstar.

» After web formation, application of monocrotophos @ 1.6/mor
chlorpyriphos @ 2 ml/1 of water is recommended aftevdarhave been
exposed by drawing a thorny bush across the crop.

Late leaf spot

» Late leaf spot can be reasonably predicted three daysvianad based on
leaf moisture. Fungicidal spraying can be taken uprdftes.

¢ One spray at 70 DAS with 1 g of carbendazim + 2 g of mancbadb
water effectively controls late leaf spot for Anantapmd Kurnool districts
where medium duration types are grown.

e Other chemicals like chlorothalonil @ 2 g/l or hexacalaz@ 2 ml/l at 70
DAS are effective.

Peanut Stem Necrosis Disease (PSND)

* Removal of weed hosts like Parthenium before flowering.

* Seed treatment with Imidacloprid @ 1.0 ml/kg of seed.

» Border cropping with maize, sorghum or pearl milletuee incidence of
the disease.

Harvesting

With draught power dwindling, the tractor-drawn ANG R A Uabé 'guntaka’

(SWEEP) can be used to harvest groundnut. @lrgakacan cover four rows
at a time and harvests 4-5 ha a day. The cost of the urRsi8000/- and the
cost of operation is Rs 500/ha. Harvesting operation danthe right time
helps avoid loss of pods in the field.

Threshing and decorticating

A groundnut thresher can be used for stripping groundrads mechanically.

The thresher has high stripping capacity of 200 to 30@pé&gday. The cost of

operation is about Rs 33/q of pods. It was found advaoteg¢o thresh the

crop immediately after harvest ie, within five days aftarvest as the threshing
and cleaning efficiency is high (Table 13). The thresham be used also as
decorticator by changing the cylinder and sieve. It canodticate upto 3 to 4
tons of groundnut pods a day.
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Table 13. Performance of the peg type groundnut thresher.

Moisture content

(%) w.b - Geaning .

Threshing efficiency Broken Capacity

Treatment Pods Haulms efficiency (%) (%) (ha/hr)
T1 38.36 42.07 96.65 98.08 10.07 0.25
T2 30.57 40.41 95.92 99.00 16.18 0.23
T3 19.16 38.44 96.44 98.43 15.77 0.25
T4 15.45 32.99 89.89 97.50 12.16 0.33
T5 11.86 28.18 92.34 93.33 12.08 0.20
T6 10.62 20.35 96.90 92.00 10.70 0.20
T7 10.12 10.40 96.11 96.67 18.78 0.23

T1: 1st day after harvest; T2: 3rd day after harvest; T3: d#th after harvest; T4: 10th day after harvest;
T5: 15th day after harvest; T6: 13th day after harvest; TZthIday after harvest.

Storage: Groundnut pods with 8% moisture can be stored in guragg @ 40

kg/bag. Cleaning and removal of ill filled and immaturedp aids safe storage.
The bags must be laid on the wooden dunnages for fremtiaer Bags should
be laid in a crisscross manner, a little distance from sidds and the heap
height must allow a clearance of three feet to the roofioderal cleaning of

the walls and bag surfaces at weekly intervals reduces tinagiafrom storage
pests. Aflatoxin contamination can be avoided by realoof damaged and ill

filled pods. If storage pests like bruchids are noticedisitecommended to
spray the bags with Malathion @ 2 ml/1 of water or placphes tablets with

the bags.
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Integrated management of groundnut
fungal diseases

S Pande?, G Krishna Kishore ?and J Narayana Rao ®

Introduction

Groundnut Arachis hypogaeal.) is grown in 8.2 million ha in India, with a
production of 6.2 million tons annually. It contributes 2%fthe total oilseed

production. Average pod yield of groundnut in India éssl than 1000 kg/ha
compared to 2650 kg/ha or more in developed countries. @dout diseases
are caused by more than 100 fungal, viral and nematodegatk, and these
are the biotic constraints that limit pod and haulm yieidthis crop (Pande et
al. 1996). Economically important fungal diseases of gdnurt in the Deccan

Plateau are early leaf spot (ELS), late leaf spot (LL&}t,rcollar rot, stem rot,

aflatoxin contamination and bud necrosis (Table 1). Thlseases are reported
from all groundnut-growing areas of the country, and disttion of these diseases
along with bud necrosis/stem necrosis is presented inddglrand 2.

Table 1. Economically important diseases of groundnut in | ndia and their
estimated yield losses.

Disease Causal organism Yield losses

Fungal diseases

Early leaf spot Cercospora arachidicola 10-50%
Late leaf spot Phaeoisariopsis personata 10-50%
Rust Puccinia arachidis 10-50%
Collar rot Aspergillus niger 5-10%
Stem and pod rot Sclerotium rolfsii 10-20%
Aflatoxin contamination Aspergillus flavus *

Viral diseases
Peanut bud necrosis Tomato spotted wilt virus 10-20%

Nematode disease
Root-knot Meloidogyne arenaria, 5-10%
M. incognita

* Aflatoxin contamination mainly causes qualitative lesof yield and quantitative losses in market and
trade, in addition to human health hazards. Yield lossestdygeharvest aflatoxin contamination are
reported to 10-30% and can be greater depending on theatéi

! Principal Scientist (Pathology), ICRISAT, Patancheru, Andhra Pradesh, India.
2visiting Scientist (Pathology), ICRISAT, Patancheru, Andhra Pradesh, India.
®Senior Scientific Officer (Pathology), ICRISAT, Patancheru, Andhra Pradesh, India.
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Disease management practices and IDM

Definition and concept

Integrated Disease management (IDM) as a part of IntegrBest Management
(IPM) is defined by the Office of Technology AssessmeltSA, as "the

optimization of disease control measures in an economyicad ecologically

sound manner, accomplished by the coordinated use ofiplalttactics to

assure stable crop production and to maintain pathogen ggarbelow the

economic injury level whilst minimizing hazards to humsamanimals, plants and
the environment" (Jeger 2000). The major characteristickDdV technology

are: (a) cost-effectiveness, (b) reduced fungicide usggg, environment

friendliness and (d) long term sociological benefits erms of employment
and public health.

Disease management practices of groundnut mostly veoyn fno-input to
moderate use of fungicides. The exploitation of hostmpl@sistance (HPR) is
not significant. | D M technology includes ajudicious uddéungicides, host plant
resistance, biocontrol agents and recommended culturadtises. Reducing
costs associated with disease management in groundmgtuption systems in
India will become increasingly important due ¢hangesn federal legislation
that reduced support prices and removed the escalatoigioov The number
of groundnut growing farmers adopting I D M technology is mety large, and
there is an urgent need to educate more farmers aboutdbetian, benefits
and economic returns of IDM technology. In this paper, wepleasize the
available options for management of economically impottéungal diseases
of groundnut in order to design an effective IDM packagertitar, on-
farm attempts for effective and economical disease adntising a rational
combination of different available management strategiee presented.

Integrated management of groundnut foliar fungal dise ases

The occurrence and severity of foliar diseases, ELS, Lldrf8l rust, largely
depends on the genotype, available inoculum, geographécaon and mainly
on epidemiological factors during the crop season. Wheather conditions
are conducive, foliar diseases cannot be managed by any one avdilable
options; hence, location specific DM is essential to podtthe crop and obtain
economic yield. Also, the non-availability of desireddés/of host plant resistance
in cultivated genotypes necessitates an integrated apipréar foliar diseases
control. Various components identified for foliar dissmsnanagement are:

Host plant resistance (HPR).Groundnut cultivars currently in use by farmers
are susceptible to foliar diseases and varieties thambcoe desirable levels
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of disease resistance and agronomic traits are scarce. Adwamllection of
groundnut germplasm from 92 countries (> 14,000 accessiand advanced
breeding material (> 400 accessions) wild species weneesed for foliar disease
resistance at ICRISAT. The large-scale screening reduheidentification of
wild accessions with high and moderate levels of resigtaffubrahmanyam
et al. 1995). Attempts have been made to transfer diseasstare® traits
into the most popular genotypes through breeding programismore than 20
genotypes have been released in India. High levels of agsistto LLS and rust
were identified inwild Arachisspp. (Pande and Rao 2001) and continued efforts
are being made to transfer genes from wAmchis to cultigens. Among the
breeding lines, ICGV 91114, a short duration dual-purpdBaJ-responsive
genotype was found suitable and acceptable to most farmmetbe Deccan
Plateau (Pande et al. 2001).

Chemical control. Fungicides such as carbendazim, chlorothalonil, tridegho
and mancozeb, either alone or in combination had a highnpiatleto control
foliar diseases of groundnut (Reddy 1982; Sawant 2000; @alth et al.
2002). These fungicides should be applied @ 500 1 of/duad/ha at a regular
interval of 15 days starting from 45 days after sowing (DABtil harvest.
Nutritional management was also observed to have an effiedhe chemical
control of leaf spot diseases. Application of mancozeb @lanith nitrogen-
phosphorus-potassium (NPK) and farmyard manure was foumr raffective
than mancozeb alone and NPK + mancozeb (Bag et al. 2000).

Cultural control. Cultural practices include crop rotation for 2-3 yegrhyto
sanitation, adjustment of sowing date to avoid weatherddtoons favorable
for disease development (Hazarika et al. 2000), row spa@lant population
densities (Pande and Narayana Rao 2002) and intercropghiag retards
the development of foliar diseases. However, these mesthave long been
neglected in groundnut cultivation in the Deccan Plateau.

Fungicide trials at ICRISAT indicated that carbendazim @l bd water
or chlorothalonil @ 2 g/l water at 60-70 DAS (one spray) darly maturing
cultivars and one spray at 60-70 DAS and a repeat 15 days déftectively
controls foliar diseases in groundnut.

Biological control. Several mycoparasites affect groundnut. These include
Acremonium obclavatum, Dicyma pulvinata, Fusariwspp., Pencillium spp. and
Verticillium lecanii, parasitizes C.arachidicola, P. personataand P. arachidis
(Podile and Kishore 2002). However, field application afst mycoparasites
is limited by their poor survival in the phylloplane.

A chlorothalonil-tolerantPseudomonas aeruginosaSE 18, when applied
in combination with chlorothalonil reduced the effectivesd of fungicide
required for LLS control by three times (Kishore et al. 280%Fig. 3).
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Fig. 3. Field evaluation of chlorothalonil-tolerant Pseudomonas aeruginosa

GSE 18 for control of late leaf spot in groundnut.

Plant extracts. Aqueous leaf extracts and oil fronfAzadirachta indica
significantly reduced the severity of LLS and rust in fiekhd these are often
comparable to chemical fungicides. Leaf extractsLafvsonia inermis, Nerium
odorum and Calotropis sp. reduced the severity of foliar diseases (reviewed
by Podile and Kishore 2002). Limnoids isolated frém indica (Suresh et al.
1997) and a tetranotriterpenoid compound, cedrelone fifmona ciliatahad
potent antifungal activity againg®. arachidis (Govindachari et al. 2000) and
reduced rust pustule emergence effectively.

Aqueous leaf extract ofDatura metel (DME) and Lawsonia inermis
completely inhibited the spore germination Bf personataand P. arachidis.
DME was tolerant to high temperatures and retained itswng#l activity up to
180 days at room temperature. DME andihermisextract significantly reduced
the incidence of LLS upto harvest and increased pod yields 48.0% (Kishore
et al. 2002). The extracts applied in combination with cbtbalonil further
improved the disease control and reduced fungicide remeng (Fig. 4).
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Fig. 4. Effect of integrated applications of aqueous leaf extracts @fatura
metel or Lawsonia inermis and chlorothalonil on the combined severity of
late leaf spot and rust diseases of groundnut in field.

Integrated management of soil-borne fungal diseases in
groundnut

Host Plant Resistance.Host plant resistance against soil-borne fungal disga
stem rot, collar rot and aflatoxin contaminations has yattbeen identified in
cultivated genotypes of groundnut. Although several ggmes are reported
to possess resistance to seed colonizationAbyflavus, seed invasion and/or
aflatoxin production, a high level of stable resistatmaflatoxin contamination
has not been identified in cultivated groundnut.

Chemical control. Chemical control of stem rot is expensive and makesdrop
uneconomical. Seed treatment with Thiram or Captan @ 2 igkeffective
in control of both collar rot and reducind. flavus invasion and subsequent
aflatoxin contamination to a certain extent.

Cultural control. Terminal drought during 30-40 days before harvest tilcaly

enhancesseedinvasion and production of aflatoxins By flavus. Avoidance
of terminal drought is recommended to reduce its incigenklso, storage of
groundnuts after proper drying with shell moisture conteh10-11% reduces
postharvest aflatoxin contamination. Other culturahgtices including crop
rotation for 2-3 years with non-host crops, use of appdyehealthy seed
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for planting, proper weed control, removal of crop debrigni the field after
harvest reduces the inoculum build up and subsequent tinfedy A. flavus,
A. nigerandS. rolffsii.

Biological control. Trichodermaspp. has been identified as a potent biocontrol
agent of collar rot and stem rot in controlled environmentd to a limited
extent in the field (Podile and Kishore 2002). FungicideetantP. aeruginosa
GSE 18 was identified for its suitable application alongtiwiThiram for
improved control of collar rot (Kishore et al. 2005b).

Conclusion

Integrated management of foliar diseases is essenfial cost-effective
production of groundnut. More economical components|BfM such as
biological control and use of plant extracts need to beeraged in addition to
host plant resistance and chemical control. Further detailthe epidemiology,
plant age, fertilizer application and cultural practicesfoliar diseases severity
will be helpful in designingdiseaseprediction modelsAlso, pathogen variation
in aggressiveness and virulence exists and should beidaresl in developing
disease management strategies and simulation models. mMbioation of
disease further enhances the scope of IDM technologgtintation and
popularization of the economic impacts of IDM technologyalso of equal
importance for large-scale adoption of IDM technology basource-poor
farmers. Free international exchange of genetic regsufacilitates the access
of genetic material to researchers across the world andséotlie resistance
sources to develop disease resistant breeding lineqliégtion of transgenic
plant technology has enormous potential to increaseastseesistance and also
to improve other quality traits of groundnut. For the preseme, IDM of
groundnut diseases using a combination of available ptestt resistance and
rational use of fungicides is desirable.

References

Bag SS, Raj SK and Das S. 2000Management of leaf spots of groundnut by nutrition
and fungicide: An integrated approach. International AviacNewsletter. 20:51-53.

Culbreath AK, Stevenson KL and Brenneman TB. 2002.Management of late leaf
spot of peanut with benomyl and chlorothalonil: A study iegerving fungicide utility.
Plant Dis. 86:349-355.

Govindachari TR, Suresh G, Gopalakrishnan G, Masilamani S ad Banumathi B.
2000. Antifungal activity of some tetranortriterpenoids. Ri¢oapia. 71:317-320.

Hazarika DK, Dubey LN and Das KK. 2000. Effect of sowing dates and weather factors
on development of leaf spots and rust of groundnut. J. Myd®l Pathol. 30:27-30.

43



Jeger MJ. 2000.Bottlenecks in IPM. Crop Prot. 19:787-792.

Kishore GK, Pande S and Podile AR. 2005aBiological control of late leaf spot of
groundnut Arachis hypogaealL.) with chlorothalonil tolerant isolates d¥seudomonas
aeruginosa. Plant Pathology 54 (3). In press.

Kishore GK, Pande S and Podile AR. 2005bBiological control of collar rot disease
with broad-spectrum antifungal bacteria associatedhwgtoundnut. Canadian Journal
of Microbiology. 51: 123-132.

Kishore GK, Pande S and Rao JN. 2002Field evaluation of plant extracts for control
of late leaf spot in groundnut. Int. Arachis Newsletter. 25-48.

Pande S and Narayana Rao J. 200&ffect of plant population densities on the severity
of late leaf spot and rust of groundnut. The plant pathglairnal 18 (5): 271-278.

Pande S, Mayee CD and Mc Donald. 1996lntegrated management of groundnut
diseases. Pages 285-30d4 Plant Protection and Environment (Reddy DVR, Sharma
HC, Gaur TB and Divakar BJ, eds.) Plant Protection Associaof India, Rajendranagar,
Hyderabad, Andhra Pradesh 500 030, India.

Pande S and Rao JN. 2001Resistance oild Arachis species to late leaf spot and rust
in greenhouse trials. Plant Dis. 85:851-855.

Pande S, Rao JN, Upadhyaya HD and Lenne JM. 2001Farmers' participatory
integrated management of foliar diseases in groundnutterhational Journal of
Management 47(2): 121-126.

Podile AR and Kishore GK. 2002.Biological control of peanut diseasels Biological
control of crop diseases (Gnanamanickam SS, ed.). Mabedker Inc. 131-160 pp.

Reddy PS. 1982 Production technology for groundnut Indian farming:37-35.

Sawant GG. 2000. Relative efficacy of number of sprays of mancozeb 75 ARl
carbendazim 50 WP against tikka/leaf spot disease of mdout. Ind. J. Environ.
Toxicol. 10:90-92.

Subrahmanyam P, McDonald D, Waliyar F, Reddy LJ, Nigam SN,Gibbons RW,

Ramanatha Rao V, Singh AK, Pande S, Reddy PM and Subba Ra&V. 1995.Screening
methods and sources of resistance to rust and late leafafpgroundnut. Information
Bulletin No. 47. Patancheru, Andhra Pradesh, India: IERT.

Suresh G, Narasimhan NS, Masilamani S, Partho PD and Gapakrishnan G. 1997.
Antifungal fractions and compounds from uncrushed greleaves ofAzadirachta
indica. Phytoparasitica. 25:33-39.

44



Groundnut diseases and their
management

K Subrahmanyam *!

Groundnut cultivation in Andhra Pradesh, particularly ime tdistrict of

Anantapur, plays a major economic role in the lives of resmyoor farmers.
Nearly 800000 ha is under groundnut cultivation in the distrit provides

not only high quality cooking oil and also nutritious fodder cattle. It is

well known that this crop is attacked by several pathogditee economic

damage occurs not only through losses in pod and foddédsyieut also due
to low quality of crop residue, which is caused by these siseand which
drastically reduces the digestibility of fodder. So, itessential to understand
the economic importance of these diseases and their @lomeasures in order
to obtain higher quality and quantity of residues.

Crown rot ( Aspergillus niger)

Moisture deficit stress favors this disease and it shogv80 days after sowing.
The fungus causes both seed and seedling rot, resultingwnplant stand.
Rotting seeds are usually covered with black masses ofspbriected seedlings
rapidly wilt and die with black spores at the collar region @t cotyledons.

Control measures

Collecting and burning diseased plants is the best waydoceethe incidence
of crown rot in the soil. Seed treatment with Thiram or Cap@ 2.5 g/kg
seed reduces disease incidence.

Stem and pod rot ( Selerotium rolfsii)

This disease occurs from the seedling to maturity stagesthef crop.
Undecomposed organic matter create favorable conditionshe disease. The
fungus attacks the plants at the collar region and kilesghant or a few lateral
branches. The fungus also attacks stems and pods. A whitysklial growth is
seen around affected stems. Infected pods show brown ablesens and get
left in the soil when the crop is lifted at maturity.

! Scientist (Pathology), ARS, ANGRAU, Anantapur, Andhra Pradesh, India.
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Control measures

Deep ploughing inthe summer to eradicate viability of smti@. The removal and
destruction of the affected plants helps in reducing treculum of the fungus.
Seed treatment with Captan @ 2.5 g/kg seed reduces disedsence.

Late leaf spot ( Phaeoisariopsis personata)

Generally, late leaf spot appears as black circular spotdeaves, around 60
days after sowing. Low temperature around 25°C and integemt leaf wetness
create favorable conditions for the disease. Under faverabnditions, the
leaves defoliate leaving the bare stems. Under severe tiondj elongated
lesions are also observed on stems.

Control measures

Removal and burning of diseased plants greatly helpsrobnhis disease. Use
of disease resistant/tolerant cultivars along with an | Patkage that includes
one sprays at 60-75 days and followed by another after 5, daavach @
2 g/1 of water or Bavistin @ 1 g/1 of water and 200 1 of spraydfacre. For
early maturing cultivars like ICGV 91114, a spray at 65d&ys after sowing
(DAS) controls the disease.

Rust (Puccinia arachidis)

Generally, the disease appears at 60-75 DAS along with LTI®e fungus
produces orange or brown color pustules on the undersidaeofeaf. These
pustules coalesce and the leaves become dry and remaimedtée the stem.
The chlorophyll content of leaf is lost and photosynthésiaffected resulting
in early maturity of the crop.

Control measures

Since the pathogen survives on groundnut plants, remowdl urning of
volunteer plants is necessary. Wherever possible, it vésablle to use resistant
varieties like ICGV 89104, ICGV 91114, ICGV 92020 and 1CGV093.
Apply Kavach @ 2 g/1 of water, or claixin @ 0.5 ml/1 of wated &pray 200 1
of the chemical solution per acre.

Bud Necrosis (Peanut bud necrosis virus)

This is a virus disease that spreads through thrips. Aé@plants remain bushy
and stunted in growth. Initial symptoms appear in the yptender leaves
below the terminal bud; later the terminal bud becomesatecand rots. If
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the disease occurs within one month after sowing, the whiaket pies. Leaflets
produced on auxiliary shoots are reduced in size, mosaih ehtorosis.

Control  measures

Control of this disease is helped by maintaining optimuanplistand in the
field. Intercropping with fast growing cereal crops likerghum to avoid free
movement of thrips is also conducive. The use of resistahitvars such as
ICGVs 86029, 86030, 86031 reduce losses caused by thiselisea

Stem Necrosis (Tobacco streak virus)

Stem necrosisis also avirus disease and is transmittedghririps. The disease
appears as black necrotic spots on young leaves. Theseeldtard to petioles,
stems and to the growing bud resulting in the death of thetagge buds. If
the disease occurs within 30 days of sowing, the stem becas@otic and the
plant dies. In adult plants, the proliferation of branchgsear at leaf axils and
the leaves on these branches are reduced in size and appeartich

Control  measures

The virus survives on several weeds and sunflower plarmtghBnium is a major
host for this virus. Removal of parthenium on bunds andhia field helps
reduce disease incidence. Optimum plant stand in theifeldo recommended
and intercropping with fast growing cereal crops likegdnum to avoid free
movement of thrips is beneficial.
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Groundnut aflatoxin and its management

Farid Waliyar * and S Veera Reddy 2

Many agricultural commodities including cereals, oildgespices and fruit nuts
are vulnerable to infestation by fungi that produce secontiaxic metabolites
called aflatoxinsAspergillus flavusandA. parasiticusproduce aflatoxin B By,
G; and G in groundnut. Aflatoxin contamination in groundnut is aises
problem in groundnut growing areas of the world. Toxicotadly, aflatoxins
particularly aflatoxin B (AFB;) is regarded as a quadruple threat, ie, as a
potent toxin, a carcinogen, a mutagen and as an immuno-asgipe chemical
entity. Aflatoxin contamination in groundnut has gainéabal significance due
to its deleterious effects on human and animal health andmportance to
international trade. According to Charmley et al. (19943%2of the world's
food crops are affected by mycotoxins each year and groutnsiuffered a loss
of $26 million in the USA alone. In groundnw, flavusinfection and aflatoxin
contamination occur at preharvest and postharvest staggésduring storage.

Effects of aflatoxin

Plant health. The quality of groundnut kernels deteriorates dueAtdlavus
infection. Severely mold-affected kernels become undit donsumption. The
fungus can cause pre-emergence of seed rot in the soil aatbxfl causes
afla-root disease in young seed and lyso appear stuntel wrtall pointed
leaves.

Human health. AFB; induces liver cancer in several animal species, and has
also been linked to liver cancer in human beings (Wang e1@96). Statistical
correlations between contaminated food supplies and fieffuencies of human
hepatocellular carcinomas in Africa and Asia have impléchaflatoxins as risk
factors in human liver cancer. All epidemiological studiéaflatoxins and liver
cancer conducted in Africa and Asia involving populatisobjected to hepatitis
B virus (HBV) infection indicates possible synergistidesft of aflatoxins and
HBYVinfectionin the etiology ofliver cancer (Montesaeial. 1997; Groopman
and Kensler 1996). Aflatoxin causes impaired growth inlafen, notably in
Africa and childhood cirrhosis in India. One of the most ontant accounts of
aflatoxicosis in humans occurred in 150 villages in nombtindia in the fall
of 1974. About 397 persons were affected and 108 persons wegorted to

*Principal Scientist (Pathology), ICRISAT, Patanchermdhra Pradesh, India.
2 Scientific Officer, ICRISAT, Patancheru, Andhra Prademdia.
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have died in the outbreak, due to contaminated corn, where aflatoxin levels of
0.25 to 15 mg/kg were found. Recently, about 120 people died in Kenya due to
intake of aflatoxin-contaminated maize.

Livestock health. All animal species are susceptible to aflatoxicosis, although
sensitivity varies considerably from species to species. For example, birds, fish,
dogs, and swine appear to be more susceptible than mature cattle. In poultry,
besides fatty liver and kidney disorders, leg and bone problems can develop as
well as outbreaks of coccidiosis. Aflatoxins may cause vaccines to fail, increase
birds' susceptibility to disease resulting in suppression of the natural immunity
to infection. Animals become susceptible to infection by bacteria such as
Salmonella and to various viruses and other infectious agents commonly found
around the farmyard, feedlot or poultry house that normal healthy animals
ward off. Decreased blood clotting results in a greater downgrading and
condemnation of birds because of massive bleeding and bruises. Less carcass
pigmentation is exhibited and egg yolks become pale. The hatchability of eggs
can drop, and reduced production may be noted as well as smaller eggs with
shell problems. Growth is restricted and mortality increases, especially during
the growing period.

Several outbreaks of aflatoxicosis in cattle have been reported. The lesions
were confined mainly to the liver, showing degenerative changes with biliary
proliferation and finally leading to diffuse cirrhosis. Regular or occasional
consumption of feed containing aflatoxin in the range of less than 100 parts per
billion (ppb) to a few hundred parts per million (ppm) by farm animals result
in decreased feed consumption, poor feed conversion, stunting and decreased
flesh growth. Decreased productivity may be accompanied by damage to the
liver, hemorrhaging into the muscles or body cavities, and suppression of natural
immunity. Once the damage has been done the animal cannot fully recover,
even if returned to a toxin-free ration.

Aflatoxin in milk. Aflatoxin Ml (AFMI1) is major metabolite of aflatoxin
Bl found in milk of animals that have consumed feeds contaminated with
aflatoxin B1. Toxic and carcinogenic effects of AFM 1 have been convincingly
demonstrated in laboratory animals and therefore AFM 1 is classified as class
2B human carcinogen. AFM 1 is relatively stable during pasteurization, storage
and preparation of various dairy products; and therefore AFM1 contamination
poses a significant threat to human health especially to children, who are major
consumers of milk. Analysis of milk samples from different regions of Andhra
Pradesh indicated that AFM 1 contamination was greater in peri-urban samples
than rural samples. The major feed ingredients for cattle in peri-urban areas of
Hyderabad city are cotton cake, groundnut cake, rice bran and straw. A majority
of cotton and groundnut cake samples contained aflatoxin levels exceeding
500 ug/kg. In rural areas of Anantapur, the majority of farmers feed their
animals with green grass, straw, groundnut and haulms. Groundnut haulms
with small pods were found to contain high levels of aflatoxins.
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International trade

Since aflatoxins affect human as well as animal health, countries importing
relevant commodities have imposed regulations on permissible limits, ie, 4 to
50 ug/kg of aflatoxin in food and feeds. The economic implications of aflatoxin
and its potential health threat to human as well as livestock clearly created a
need to eliminate or reduce aflatoxins contamination in food and feed.

Management

Aflatoxin management options include:
+ Resistant cultivars

* Cultural practices

* Biological control

+ Integrated management

Resistant cultivars. The best way to control or reduce aflatoxins contamination
is by growing resistant cultivars. Unfortunately cultivars with good agronomic
background, resistant to aflatoxin contamination are not available. Fourteen
aflatoxin resistant/tolerant groundnut lines were tested through the farmer
participatory approach in Anantapur and Chittoor districts, Andhra Pradesh.
Two varieties, ICGVs 94379 and 94434, produced 25-40% higher pod yield
in farmer fields with comparatively lesser aflatoxin contamination than local

cultivars.

Cultural practices. Cultural practices such as summer ploughing, sowing at
the right time, seed treatment with Mancozeb and chloropyriphos, gypsum
application, removal of premature dead plants, managing pest and diseases,
harvesting at the right time, quick pod drying, controlling storage pests and storing
the pod/seed with <10% moisture help reduce aflatoxin contamination.

Biological control. Various bio-control agents such as non-toxigenic Aspergillus
flavus,  Trichoderma viride, Trichoderma harzeanum were reported to be
effective in reducing the seed infection by A. flavus and aflatoxin contamination.
Application of Trichoderma viride, a bio-control agent along with the cultural
practices is effective in reducing A. flavus population in soil upto 65%, seed
infection up to 75% and aflatoxin contamination upto 80% in on-farm trials.

Integrated management. Integration of host plant resistance with cultural
practices and bio-control agents helps minimize A. flavus seed infection and
reduce aflatoxin contamination in groundnut. Currently, trials on integrated
management are in progress.
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Groundnut insect pests and their
management

NC Venkateswarlu !

Insect pests are one of the main constraints that affectrgtnut productivity.
Among the several insects attacking groundnut, only a feeveaonomically
important. Depending upon how they feed on groundnuta§®j they are
grouped as: (i) leaf eating insects, (ii) sucking insecatd (iii) those attacking
roots and pods. Red hairy caterpillar, semilooper and leaémbelong to the
first category. Thrips, jassids, aphids and mites are irtgatir sucking pests,
while white grubs and termites cause severe damage toaadtpods. However,
they are very sporadic in nature.

Red hairy caterpillar ( Amsacta albistriga)

This is a highly sporadic pest and can be devastating. Thehrhas brown
striped wings on a white body. These insects diapause dir ffupal stage in
the soil and they emerge soon after the first showers in/Julye They also lay
eggs on weeds and beZiziphusspp.) plants on the field bunds and boundaries.
Each female lays about 500 to 1500 eggs on the undersithee déaflets.

Control  measures

» Deep tillage in summer exposes diapausing pupae, whielkided due to
solarization. The exposed insects also become prey to.birds

* In case deep ploughing is not done, the adults come aighig 48 hours
after the first rain. To counter this, bonfires must beihitthe evening
between 7 pm and 10 pm: this causes the adult moths (wdrechttracted
to the fire) to perish in large numbers. Farmers ideallystraome together
and light bonfires in pre-arranged places for maximuniciefficy. Insects
that may not have perished must be handpicked and destrd@edthe
following morning, it is recommended to keenly observe tbaves of
plants in the surrounding areas and destroy egg clusteas rhay have
been missed. These measures succeed in limiting damadeemed hairy
caterpillar by upto 90%.

* Neem oil can also be sprayed within three days of egg lalyetguse the
eggs hatch in 3-4 days. Farmers must take care to destgsyneg only on
groundnut leaves but also on weeds and bushes. Infestatalis to appear
like a patch of starch on a white cloth, and eggs and smadtisscan be

* Scientist (Entomology), ARS, ANGRAU, Anantapur, Andhra Pradesh, India.
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seen under the leaf. Ifthis is observed on groundnwetait indicates that
infestation of the crop has begun. Even so, in early stagéscted leaves
can be handpicked and destroyed.

¢ As a last alternative, common pesticides like quinalptiomonocrotophos
can be sprayed (2ml/l and 200 1 spray fluid/acre) when thecinis very
small (1-2 instar). Beyond this stage, it is difficult to ¢axl the insect
as the larvae develop a lot of hair preventing the insetgi@doming into
contact with their skin. Once thé®3nstar stage is crossed, handpicking of
caterpillars is the only way to save the crop. Also, a ploughdw around
the field filled with insecticidal dust (Folidol 2%) wlilprevent migration of
the insect from field to field.

Semiloooper ( Plusia spp.)

This insect also lays its eggs in masses. The integratedpmaipction methods
to combat this insect are well known and greatly contribotétd control in
the early stages. Once the larvae grow bigger, however, ébeip difficult to
control.

Leaf miner ( Aproaerema modicella)

This species is the biggest pest of groundnut in many pdrsowthern India.

The adult is a brownish grey moth. Shiny white eggs are lmiglys usually on

the under surface of leaflets. Each female moth can lay uptb eygs. The
young larvae mine into the leaves as soon as they hatch. Whemine is

opened, the minute caterpillar inside become visible. Wthenlarvae become
too large to occupy the mine, they emerge and web adjaceidtéedogether

and continue to feed on leaf tissue from inside. A sevemtigcked field looks
'burnt' from a distance. Epidemics can result in totapdoss.

Control measures

Insecticides, preferably dimethoate @ 200-250 ml activgreédient/ha
or monocrotophos @ 150-200 ml active ingredient/ha -shi@dapplied if
clouds of groundnut leaf miner moths are seen flying in tmepped area
when disturbed, or as soon as the first mines are noticedm@al control is
recommended if five or more active larvae/plant are founaual30 days after
seedling emergence (DAE), 10 larvae/plant at 50 DAE, oratBae/plant at
75 DAE or later.

The role of natural enemies must be considered before cadmpraying.
For instance, if more than 50% of the larvae are parasit{parasites can seem
to appear like minute white specks, no more than 1 mm lortgclad to the
outside of the larvae), it is advisable to postpone thaysmnd closely monitor
the development of the pest population.
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Mites (Tetranichus spp.)

Mites attack when atmospheric temperature is low. Thesarsshaped small
creatures are seen on leaves, buds and tender stems. Wéearthtiny, they
are light green in color and have a crawling movement. As/tgrow, they
become darker. When the attack is intense, the plant rmagpyaded by many
fungi. As a result, much ofthe chlorophyll content is regld, photosynthesis
is affected and the growth of the plant is arrested.

Farmers are also advised to look out for ladybird beetlescivhre natural
predators to mites. The larvae of this beetle looks Hkmterpillar and eats the
mites. If these beetles are seen in abundance, it mighinbecessary to spray.
If they are not in adequate numbers to check mites, howevenl of rogor in
1 1 water or 1.6 ml of monochrotophos in 1 1 of water can baysguk.
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Session IlI: Farmers' participatory
on-farm Integrated Disease
Management in groundnut







Influence of IDM on groundnut yields in
the Deccan Plateau, Andhra Pradesh

S Pande', J Narayana Rao?, P Lakshmi Reddy 3
and G Krishna Kishore *

Introduction

Groundnut Arachis hypogaed..) is a valuable source of protein and provides
high quality cooking oil. Its crop residue (haulm) is widelsed as fodder for
dairy cattle and buffalo in Andhra Pradesh in the DeccarteRla Several
diseases influence the quantity (yield) and quality (itite value) of groundnut
residue.

Among fungal diseases, late leaf spot (LLSPh@eoisariopsis persondta
and rust Puccinia arachidi} - together called foliar diseases - are the major
constraints for groundnut production (Pande et al. 200Rarly leaf spot
(Cercospora archidicolp also attacks the crop and causes severe losses in haulm
and pod yield. Important soil-borne fungal diseases tlifgctthe quality and
quantity of groundnut haulms and pods include stem andrptsd (Sclerotium
rolfsii), collar rot @Aspergillus niger)and aflatoxin contaminationAépergillus
flavug). The incidence of stem and pod rots is increasing alagiyiim groundnut
growing areas of this region.

Generally foliar diseases occur together and cause >1@§8és in the quality
and quantity of haulms and pods in the region. Increased mridkluction in
peri-urbanareasof the Plateawill require greater quantities of higher quality
crop residue.

In Andhra Pradesh, groundnut is the second major sourcen(il4on
tons) after sorghum of feed for livestock. Approximatel® Onillion ha fall
under groundnut production every year in the districAoantapur. The local
variety commonly grown in this district produces very paprality haulms
due to foliar diseases every year. It is believed that diesaffected fodder has
low digestibility and fetches lower prices in the fodderrkeds resulting in
substantial reduction in the incomes of the resource-gaoners (Ramadevi
et al. 2000).

Foliar disease management in groundnut often involvessoréthinate use
of chemicals or total reliance on host plant resistance.at¥empted to develop
and validate an effective Integrated Disease ManagemEDM( technology

* Principal Scientist (Pathology), ICRISAT, PatancheAmdhra Pradesh, India.

2 Senior Scientific Officer (Pathology), ICRISAT, Pataech, Andhra Pradesh, India.

3 Senior Scientist (Pathology) and Coordinator, DAATTCN&RAU, Anantapur, Andhra Pradesh, India.
4 Visiting Scientist (Pathology), ICRISAT, Patancherwdhra Pradesh, India.
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consisting of a combination of available moderate lewe# host plant resistance
with high yield background and judicious application dfeemical fungicides.
Results obtained from on-station 1D M trials at ICRISA®&tBncheru indicated
that significantly high quantity and quality of haulrmda pod yields were
obtained from control plots when compared to non-1DMtpl (Pande et al.
2003). Healthy or less-diseased haulms were found tbdieer digested than
diseased haulms (Sivaiah et al. 2003).
The objectives of the present study were:
1. To develop economically feasible 1D M technology the management of
late leaf spot and rust diseases of groundnut, and
2. To evaluate and promote IDM technology and its compbtnehrough
participatory on-farm research in Anantapur.

Materials and methods

Development of IDM technology

On-station experiments to develop an economicallsifda |DM technology
package in groundnut was conducted in an Alfisol figlichn experimental farm
at ICRISAT, Patancheru during 1999-2000. Seven culsydiCGVs 89104,
91114, 92267 (early-maturing), 92020, 92093, 94080 (mmdmaturing)
and TMV 2 (similar to local cultivar) were included inishexperiment. The
two treatments comprised Integrated Disease ManageméDtM] and no
management (non-IDM). The design of the experiment wast-ppot with
treatments as main plots and cultivars as sub-plothwtitee replications.

The components of IDM studied in these experiments weneproved
cultivar with partial resistance to foliar diseases, fieide seed treatment with
a mixture of Bavistin and Thiram (1:1) @ 2 g/kg seed andnemical use
of one or two foliar applications of fungicide, Kavach, & BAS for early-
maturing cultivars (one spray) and one spray each at 60 ZmdDAS for
medium-maturing cultivars. None of the inputs of ID M wegiven to the non-
IDM plots. The experiment was repeated twice. At harvese dried (50°C)
sample haulms from all the cultivars were analyzedifowitro digestibility by
an animal nutritionist.

Severity of foliar diseases (both LLS and rust) wasredat 10-day intervals
from 45 DAS till maturity on a 1-9 ratingcalewhere 1 = nodiseaseand
9 = maximum disease, with all leaves defoliated (Subratyam et al. 1995).

Farmers' participatory on-farm evaluation of IDM technolo gy

IDM technology was evaluated through farmers' particopat on-farm
research in farmers' fields in Anantapur. The on-farmeagch was conducted
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in collaboration with the District Agricultural Advisory nd Transfer of

Technology Centre (DAATTC), Agricultural Research Stat{&RS), Acharya

NG Ranga Agricultural University (ANGRAU), and Rural Delepment Trust

(RDT), Anantapur. During 2001, I D M technology was evabdhin the fields

of 21 farmers in the village Jambuladinne, and in 2002, wBi@participating

farmers in two villages, Danduvaripalli and RekulakuntaeTyear 2003 had
70 farmers from two villages, Gummallakunta and Jalalapyurand 2004

had 150 participating farmers from five villages, Lingadgpalli, Jalalapuram,
Jonnalakothapalli, Talupuru and Antaraganga. The salectof villages

and participating farmers followed the guidelines @sjgd by Pande et al.
(2001).

Farmer orientation field schools were conducted in ealthge to educate
selected farmers on major production constraints and thmaly management.
Brochures were prepared in Telugu, the local language, &stdikiuted to all
participating farmers during orientation. These schawése organized three
times during the season, one before planting and the o&te38 to 40 days and
at 60 to 70 days after sowing. During the first class, fasnveere encouraged
to share their experiences and perceptions about groungmaduction
constraints. Then they were told about the conceptidgiVD M. In the second
and third classes, more detail was given on symptoms armgsloasised by foliar
diseases, favorable weather conditions for the developméthese diseases,
the time of their appearance and management options.

Two trials - participatory varietal selection (PVS) trialsth seven cultivars
during the rainy seasons of 2001 and 2002 and IDM trialhw@GV 91114
during the rainy seasons of 2001 to 2004 - were conductdbeise selected
villages. The PVS trial was conduced to verify the cultisauperior adoptability
in the region.

PVS trial. Six groundnut cultivars that were moderately resistantoliar
diseases and one local cultivar were evaluated in thésks.tiThe six cultivars
were: ICGVs 89104, 91114, 92267 (early-maturing); ICGV822, 92093,
94080 (medium-maturing), and the local cultivar used wadV 2. The
evaluations took place in the fields of five farmers Jambuladinne during
2001, and in 10 farmers' fields in Danduvaripally and Rekuhda in 2002.
Each cultivar was sown in about 508 im a strip plot design in each trial. After
sowing, each cultivar was divided into two halves in eacaltwiith ID M in one
half and non-IDM in the other.

| D Mtrial. Dual-purpose groundnut cultivar ICGV 91114 was inclddethis

I D M trial for all the years. About 16 trials in 2001, 70 fs@ach in 2002 and
2003, and 150 trials in 2004 were conducted in selectéageis. Each trial was
planted in about 2000 sq m (halfan acre) with | DM technology @mpared
with the non-IDM treated local cultivar for quantity andadity of haulms

and pods.
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Results

Development of IDM technology

The severity of LLS received a 4 to 5 rating on a 1-9 ratsicede in | D M and
around 5-9 in the non-IDM section in all cultivars. Sigo#itly, lower severity
of LLSwasrecordedinallimproved cultivarsin| D M pleteken compared to
TMV 2 of non-IDM plots. Similarly, severities of rust wesggnificantly lower
in IDM plots in all cultivars (Table 1). Significantly, ¢fier haulm (residue)
and pod yields were obtained in all cultivars in IDM @dhan in non-IDM
plots. Haulm yields were significantly higher in all imgved cultivars with
IDMtreatmentthaninthecaseof TMV2withnon-IDM titeeent (Table 2).
In vitro analysis of haulms indicated that percent digestipilitas significantly
high in all improved cultivars in DM plots compared to noBM plots.

Among the improved cultivars, ICGVs 89104, 91114, 92020 92093
were selected as they had superior digestibility unu&itro analysis (Table 3)
and hence were includedin farmers' participatory omrfearals.

Table 1. Effect of Integrated Disease Management on severi ty of late leaf
spot (LLS) and rust in selected groundnut cultivars, ICRI SAT-Patancheru,
1999-2000.

Disease score*

LLS Rust
Cultivar IDM Non-IDM IDM Non-IDM
ICGV 89104 5.0 9.0 5.3 7.7
ICGV 91114 4.7 9.0 5.0 7.7
ICGV 92267 5.0 7.3 4.7 7.0
ICGV 92020 4.3 6.0 2.0 2.0
ICGV 92093 4.3 4.3 2.0 2.3
ICGV 94080 4.0 5.7 3.3 5.3
TMV 2 5.0 9.0 5.3 7.7
LSD 5% 0.56 0.471

*On a 1-9 rating scale.

IDM = Integrated disease management with improved cultivangicide seed
treatment and economical application of one or two sprayudicide Kavach
(chlorothalonil).

Non-IDM = No IDM inputs; traditional treatment.
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Table 2. Effect of Integrated Disease Management on haulm and pod yields
of selected groundnut cultivars, ICRISAT, Patancheru, 1 999-2000.

Yield t/ha

Haulm Pod
Cultivar IDM Non-IDM IDM Non-IDM
ICGV 89104 2.05 1.35 1.37 0.85
ICGV 91114 2.15 1.40 1.50 0.90
ICGV 92267 1.99 1.35 1.44 0.83
ICGV 92020 3.10 2.34 2.17 1.85
ICGV 92093 3.35 2.75 2.11 1.76
ICGV 94080 3.10 2.25 1.97 1.54
TMV 2 1.76 0.98 1.10 0.75
LSD 5% 0.136 0.108
Table 3. Effect of Integrated Disease Management on the in vitro digestibility

of haulms of selected groundnut cultivars, 1999-2000.

Digestibility %

Cultivar IDM Non-IDM
ICGV 89104 65.6 60.3
ICGV 91114 68.7 61.0
ICGV 92267 64.8 59.1
ICGV 92020 70.2 66.8
ICGV 92093 73.3 68.8
ICGV 94080 71.4 67.9
TMV 2 67.3 56.9
LSD 5% 2.34

Farmer's participatory on-farm evaluation of IDM
technology

Drought was severe during 2001, 2002 and moderatee 203 rainy seasons
in all targeted villages in the district. Supplementaryigation was given to
approximately 50% of the trials in each village andadatas collected from
these trials during the drought years.

PVS trial. Severity of foliar diseases was significantly lower.q(3 5 rating
on 1-9 rating scale in both 2001 and 2002) in IDM plots caregd to non-
I DM plots (4-7.5 rating) for all improved cultivars as aga TMV 2 and the
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local cultivar. All the improved cultivars had significdy low severity of foliar
diseases than TMV 2 and the local cultivar in non-1DM pl¢7.5-8.5 rating)
as well. Severity of foliar diseases was significantly é3in medium-maturing
cultivars than in early-maturing cultivars in both yearsaulm and pod yields
were very poor during 2001 compared to 2002, across &lltttals in both
treatments, because of drought. Haulm and pod yields wigreficantly higher
in all improved cultivars with DM treatment than in thecal cultivar with
non-1DM treatment (Tables 4 and 5). Among the cultivarshe PVS trial,
ICGV 91114 was most preferred by farmers as it had ¢r§pod shape, size
and seed color, oil content and percent shelling) accéptalthem. Moreover,
this variety matures in 95 DAS with high yield potentitdlerance to drought
and has good market value.

Table 4. Severity of foliar diseases LLS and rust in farmers participatory

varietal selection trials, Anantapur, 2001-2002.

Foliar diseases (LLS and rust) score*

2001 2002
Cultivar IDM Non-IDM IDM Non-1DM
ICGV 89104 5.0 75 5.3 7.7
ICGV 91114 5.0 7.0 5.0 7.7
ICGV 92020 3.0 4.0 3.3 4.5
ICGV 92093 3.0 4.0 3.0 35
TMV 2 6.0 7.0 6.3 7.7
Local cultivar 7.0 8.5 75 85
LSD 5% 0.42 0.58

*On a 1-9 rating scale.

I DM trial. Since the early-maturing ICGV 91114 gained farmdasor, it

was included in I D M trials in several villages in Anantaplrthe initial trials,

few farmers understood the advantages of this varietytiqaarly its nutritive

haulms and tolerance to foliar diseases. They notedenease in milk yield by
feeding cattle with haulms of this cultivar. Severity ofiar diseases in ICGV
91114 ranged from 3 - 5 in IDM plots compared to 5 - 6.5 raimdocal

cultivar of non-IDM plots. Haulm and pod yields were higherlD M plots

than non-IDM plots. Though the haulm and pod yields wlene in 2001 and
2002, compared to the average production during thevipus years, ICGV
91114 recorded significantly higheryields than the laedtivarwithnon-1DM

treatment (Table 6).
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Table 5. Effect of Integrated Disease Management on haulm
in farmers' participatory varietal selection trials, Anan

tapur, 2001-2002.

and pod yields

Yield/ha
Haulm Pod

2001 2002 2001 2002
Non- Non- Non- Non-
Cultivar IDM IDM IDM IDM IDM IDM IDM  IDM
ICGV 89104 129 0.97 1.93 154 0.78 0.59 1.35 1.13
ICGV 91114 1.38 1.04 2.12 1.85 0.82 0.64 1.59 1.32
ICGV 92020 1.67 1.33 345 250 100 0.83 2.35 181
ICGV 92093 1.66 131 3.15 2.35 0.87 0.74 2.23 1.90
TMV 2 136 0.82 1.75 1.20 0.75 0.54 110 0.78
Local cultivar 114 0.74 1.60 1.02 0.65 0.44 105 0.70

LSD 5% 0.15 0.18 0.13 0.16

Table 6. Performance of dual-purpose groundnut cultivar

participatory on-farm Integrated Disease Management tri

, ICGV 91114, in
als, Anantapur,

2001-2004.
Yield t/ha
Foliar disease
score* Haulm Pod
Non- Non- Non-
Year Village IDM IDM IDM IDM IDM IDM
2001  Jambuladinne 5.0 6.3 1.69 133 0.96 0.55
2002  Danduvaripalli 4.0 6.0 1.50 1.15 0.56 0.35
Rekulakunta 3.7 6.0 1.35 1.10 0.50 0.40
2003  Gummallakunta 5.0 7.0 2.10 1.75 1.85 1.0
Jalalapuram 4.7 6.5 2.25 1.80 2.00 1.35
2004  Jalalapuram 5.0 6.4 3.14 2.14 1.95 1.45
Lingareddypalli 4.3 5.7 2.90 2.01 2.10 135
Jonnalakothapalli 4.7 6.3 3.10 2.27 2.10 141
Talupuru 4.5 6.0 2.81 1.95 2.20 1.40
Antaraganga 4.3 5.7 2.95 1.80 1.95 1.22

* On a rating scale of 1-9.
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Establishment of the village level seed system

Seed is an important component of farming in rural hookkhin the Deccan
Plateau. In districts like Anantapur where approximat@lg million ha of

groundnut are grown every year with a narrow multiplioatiratio (1:5) and

heavy seed rate, ie, the recommended seed quantity fomgpwo single

agency can meet the demand for seed. Some of the seed agednet from

government and non-government agencies in the district thedrest from

neighboring districts but with poor quality of seed. Hw cultivars are to be
adopted successfully by farmers, availability of qtyalseed within accessible
distance is essential. Therefore, a village level farmarticipatory seed
multiplication system was established successfully tovide quality seed of
the new dual-purpose cultivars in the district. Cultiv&¥GV 91114 was most
preferred by farmers, and its demand exceeds supply. d&t this requirement,
25 enthusiastic farmers/self-help groups in five vilegeere identified to
multiply the seed during the 2004/05 postrainy seasomléTd).

Table 7. Uptake ofICGV 91114 forseedincreasein the postrainy seasonof
2004-05, Anantapur.

Village No. of farmers Area Yield (g/ac)
Jalalapuram 6 8 64
Lingareddypalli 10 12 100
Talupuru 5 10 76
Gummallakunta 3 5 40
Jonnalakothapalli 2 3.5 28
Discussion

In the Deccan Plateau, crop residues are very importamce® of fodder for
cattle and buffalo. Adequate nutrition is essential fimes$tock production,
which is an integral part of mixed crop-livestock system this region.
Groundnut haulms are the second major source of fodder abrghum in
Andhra Pradesh. Pande et al. (2001) reported that folsmases (LLS and
rust) were the major constraints for groundnut productiBaoth these diseases
occur together and reduce the quantity and quality ofitesidrastically in this
region. The adverse effects of these foliar diseaseshemuantity and quality
of residue and pods were confirmed through the prestmtys In the present
study, severity of foliar diseases was significantly &awn ID M plots. These
results are in agreement with results obtained by Pandé. gt1898, 2001).
Pande et al. (1998) reported that lower severities o&faliseases of improved
cultivars in DM plots yielded higher quantities of haslrand pods than the
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local cultivar from non-1DM plots in farmers' participayo on-farm studies.
Similar results of higher haulm and pod yields were obtdifrmm improved
cultivars in 1D M plots than from local cultivars of non-NMD plots in all trials.
The low haulm and pod yields of cultivar ICGV 91114 duringd20and 2002
was due toseveredroughtin the selectedvillages but still its performanceis
relatively better than all the others under testing.

Management of foliar diseases in groundnut by adopting | E2bhnology
in both on-station and on-farm farmers' participatory | Dridls yielded higher
quantities as well as high quality nutritive fodder (Paedeal. 2003). Higher
quantities and quality residue were also obtained in tresgnt study. Thus
I D M technology developed at ICRISAT-Patancheru helpsuss®-poor farmer
obtain higher quantities of haulm and pod and also highliguautritive feed
for cattle and buffalo. This in turn leads to increased kmyield and helps
augment their income in a sustainable way.
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Farmers' participatory crop and disease
management in groundnut in Anantapur

P Lakshmi Reddy ! and K Ankaiah Kumar 2

Late leaf spot (LLS) Rhaeoisariopsis persongtaand rust Puccinia arachidiy
are two of the most critical and destructive diseases ougdnut. Economic
losses to farmers are heavy as well. According to estisndtese diseases cause
upto 70% losses in pods and upto 90% in haulms. These treetha major
biotic constraints in the production of groundnut in Areir district, where
the crop is cultivated in more than 0.8 million ha annuallyese foliar diseases
can be effectively managed by using Integrated Diseasealflement (IDM),

a package developed at ICRISAT

Integrated Disease Management

Integrated Disease Management (IDM) is defined as "Th&nupgation of

disease control measures in an economically and ecoldgisalund manner
accomplished by the coordinated and conjunctive use dfiple tactics to

assure stable crop production and to maintain pathogen giarhalow the
economic injury level to humans, animals, plants and emuirents" (Jesen
2000). On-station | D Mtrials at ICRISAT, Patancheru, helearly demonstrated
that when moderate levels of resistance are combined wffdrdable levels of
chemical control, expected yields and economic returnshagker than with
susceptible genotypes. Accordingly, I DM technology dstedd of an improved
cultivar with partial resistance to foliar diseases,dsgeatment with a mixture
of fungicides ie, Thiram and Bavistin 1:1 @ 2 g/kg seed anderncal use of
one or two foliar applications of fungicide Kavach (Chldralonil) at 60 days
(one spray) for early maturing cultivars and at 60 and 75 dégs sowing for
medium maturing cultivars.

The IDM technology was evaluated, validated and promotembugh
on-farm research in collaboration with Agricultural Resd Station (ARS),
Rural Development Trust (RDT) and District Agriculturalvidory and Transfer
of Technology Centre (DAATT Centre) during 2001-2004 (€ah). In these
participatory trials, | DM technology with four genotypeS GV 89104, ICGV
91114 (short duration 95 days), ICGV 92020, ICGV 92093edimum
duration 125 days) was evaluated and compared with locéiveus$ in nine

* Senior Scientist (Pathology) and Coordinator, DAATT Centre, ANGRAU, Anantapur, Andhra Pradesh,
India.

2 Scientist (Extension), DAATT Centre, ANGRAU, Anantap@ndhra Pradesh, India.
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Table 1. Locations of groundnut on-farm | D M trials in Anantapur district,
2001-2004.

Year Village Mandal

2001 Jambuladinne Garladinne
2002 Rekulakunta BK Samudram
2002 Danduvaripalle BK Samudram
2003 Gummallakunta Bathalapalli
2003 Jalalapuram Bathalapalli
2004 Jalalapuram Bathalapalli
2004 Lingareddypalli Bathalapalli
2004 Jonnalakothapalli Mudigubba
2004 Talupuru Atmakur

2004 Antaraganga Kuderu

villages in Anantapur district (Table 2). Foliar diseafekS and rust) severities
remained low (5 rating on 1-9 scale in DM plots) whitevas 7 rating in
non-1DM plots in all the cultivars in all locations. Pod amaulm yields were
higherin I D M plots ofall improved cultivars than in ndi>-M plots with local
cultivars. Ofthe four improved cultivars, ICGV 91114 bgian early maturing
cultivar was liked and preferred by most farmers.

Table 2. Characteristics of groundnut cultivars included n ID M trials in
90-95 days after sowing (DAS); Anantapur district, 2001-Q04.

Cultivar Characteristics

ICGV 91114 Moderately resistant to LLS and rust; matures in 90#8%s after
sowing (DAS); shelling 70%; pod yield 2.5 t/ha

ICGV 89104 Moderately resistant to LLS and rust, andstast to aflatoxin
contamination; matures in 90-95 DAS; shelling 68%; pidd
2.5 t/ha

ICGV 92020 Moderately resistant to LLS and rust, tolerant tougjht; matures
in 125-130 DAS; shelling 68%; pod yield upto 3.5 t/ha

ICGV 92093 Moderately resistant to LLS and rust; matures in 12503(;
shelling 70%; yield upto 3 t/ha

Local cultivar Locally adopted material of mixed identity; susceitd LLS
(TMV 2) and rust; matures in 110-115 DAS, shelling 60%; pod yaetdind
0.5 to 0.8 t/ha
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Farmers' perceptions

Farmers by and large seem to favor ICGV 91114 because aésfonsiveness
to IDM, earliness, drought tolerance, partial resistatbwelLLS and high pod
and haulm yields. Further the fodder is exceptionallydyom terms of quality
and quantity and higher milk yield was recorded when fed fmals. There is
also appreciable reduction in cost of cultivation and adrelbenefit: cost ratio.
These are some farmer reactions to ICGV 91114 and its | D Mpoomnts:

1. Challa Bhaskar, Lingareddypalli, Bathalapalli mandal

ICGV 91114 is excellent, and produces 10 bags (40 kg eaam ft bag seed
as against 6 bags of produce with JL 24. Moreover, itdgidligher quantities of
fodder than the local cultivar.

2. P Dastagiri Reddy, Lingareddypalli, Bathalapalli mandl

Cattle seemed to relish fodder from ICGV 91114 more then lbcal cultivar
JL 24. Milk yield also increased when cattle were fed fodidem this variety.
Pod yields were also greater than with JL 24.

3. G Pulla Reddy, Talupuru, Atmakur mandal
ICGV 91114 is an early maturing variety and the crop emergégd winimal
LLS. The cattle also seem to relish the fodder, and milkdieds increased.

4. V Ramalinga Reddy, Gummallakunta, Bathalapalli mandal

ICGV 91114 is a high yielder with a good shelling percentagke kernels
are bold as with JL 24. Farmers have managed to get premrimaspfor this
variety when it was sold as seed.

5. P Indiramma, Jalalapuram, Bathalapalli mandal

The variety ICGV 91114 yielded good quality haulms and alshaaced the
milk productivity of milch animals. After practicing |ID Mdisease incidence
also was substantially low compared to the local variety.
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On-farm Integrated Disease Management
in groundnut and upscaling of dual
purpose, short duration groundnut
genotype ICGV 91114

KA Karim * and B Raghu Rami Reddy '

The groundnut variety most used in Anantapur district is V¥ B, which was
released in 1942. Area under this variety is around 80%o Abtgpular is cultivar
JL 24 which is widespread in the Kadiri area. Although mangeteges have
been introduced as an alternative to TMV 2, replacemennbagaken place
in spite of partial success.

Generally, farmers tend to like a variety ifit stands uptolonged drought
and has the capacity to rejuvenate when the rains do combstaitds foliar
disease and gives high haulm and pod yields.

Cultivar ICGV 91114, which was introduced by Suresh Pandé lis
team of scientists from ICRISAT during 1995/1996, has traimilarto TMV
2 and JL 24. It also yields bold pods and bold uniform kexnethich are not
found in TMV 2. The oil content is higher than TMV 2 and JL 2&. fodder
has good nutritive value for dairy animals.

During 1997-1998, when ICRISAT on-farm research was tea, Rural
Development Trust (RDT) further evaluated 1D M technglogsing ICGV
91114 in five villages in Atmakuru and Kalyandurga mand&lghough the
performance of this cultivar was superior to the local VN2, seed of this
cultivar could not be saved due to drought.

Later during the kharif season of 2002, ICRISAT again dwlated with
Accion Fraterna (AF/RDT) and conducted on-farm PVS triaBanduvaripalli
and Rekulakunta villages with small quantities of cults’BCGV 91114, ICGV
92020, 89104, 94080, 92093, 92267, 86590 and K 134, TM Va(loultivar)
as checks. Sowings were taken up during the first week oti8ug002. There
was a dry spell of 45 days after sowing.

Because of drought, pod yields were low in both villagealirihe cultivars.
However, ICGV 91114 yielded 0.66 t/ha and ICGV 89104 yiel@e&xb t/ha.
Both these cultivars were found acceptable by most farmeithey were early-
maturing and high-yielding compared to local cultivars.

' RDT, Anantapur, Andhra Pradesh, India.
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The following year, ie, in the 2003 kharif season, AF/RDdkaip ICGVs
91114 and 89104 each in five holdings (halfan acre eathyast Narsapuram
village, Singanamala mandal. Farmers here were impresgddie performance
of ICGV 91114 when it came to pod yield, fodder and tolerawcdrought of
42 days when compared to ICGV 89104 and the local variety.

Having observed the performance of ICGV 91114, farmera8fala of
West Narsapuram cultivated/a acres under irrigated conditions during rabi
2003-2004 and produced 30 bags of 40 kg each and sold sadn® darmers in
her village as seed. This was also the beginning of pa@toiy seed production
at the village level.

During kharif 2004, ICRISAT supplied 83 bags of 30 kg eatHCGV
91114 variety for distribution and multiplication to RDThweh then distributed
these among 75 farmers in six vilages @ Rs 10 per kg withutigerstanding
that they must return the same quantity of seed at the same ar the time
of harvest.

Farmers who received seed

 Twenty six farmers received 30 kg each; apart from thesefatmers
purchased seed from Shyamala.

« Twenty five farmers of Sivapuram of Kanaganipalli mahdeceived 30 kg
each.

* Seven farmers of Battuvaniapalli of Kalyandurga mandakeineed 60 kg
each.

¢ One farmer of Mallapuram in Kalyandurga mandal received®.0

« Tenfarmers of Veligonda village of Vajrakarur mandalai®ed 30 kg. A total
of 86 farmers took up cultivation of ICGV 91114 during kh&2(X04.

Although the mean annual rainfall in the area is lessthiae average,
fortunately the 2004 kharif season had a favorable digtidn of rainfall, which
was good for groundnut except for one drought spell duringust.

The performance of ICGV 91114 was good in all six villaged alh farmers
were convinced that this variety was superiorto T MV 2 andswiétable to local
climatic conditions. Anand Kumar of Bhattuvanipalli gahat ICGV 91114
was found to be the best yielder of pods and haulms amony PMJL 24 and
TAG 24. In all villages, the yield increase of ICGV 91114 okecal varieties
ranged from 80 to 200 kg/acre (its value being Rs 1400Rg¢®500/acre).

From the kharif 2004 produce, RDT arranged to distributed sef this
variety to farmers of other villages for cultivating undeigation @ Rs 10/kg
on a no-loss-no-profit basis. About 59 farmers were siggpa total quantity of
1980 kg 66 bags of 30 kgs each) for kharif sowing for further mplication
under the participatory seed village concept (Table 1).
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Table 1. Details of ICGV 91114 sown under irrigated conditio  ns during rabi,
2004-2005.

Quantity of Area

seed disbursed sown No. of
Village Mandal (kg) (ac) farmers
Kundurpi Kundurpi 60 0.60 2
Nizavalli Kundurpi 60 0.60 2
Bandameedapalli Kundurpi 150 1.60 5
Yerraborepalli Settur 150 1.60 5
Mallapuram Kalyandurga 380 42.00 3
Battuvanipalli Kalyandurga 360 4.00 5
Sivapuram Kanaganipalli 7000 71.75 26
Vepakunta Kanaganipalli 240 2.60 6
Chelopalli Ramagiri 210 2.30 7
Narsimpalli Bathalapalli 300 3.30 8
Tumpera Narpala 270 3.00 4
West Narsapuram Singanamala 6600 73.00 26
Koppalakonda Garladinne 90 1.10 3
Ragulapadu Vajrakarur 300 3.30 3
Total 16170 172.95 105

Due to the lack of irrigation, many farmers of West Narsapusupplied
152 bags of 40 kg each to relatives in neighboring villagesan understanding
that all produce was to be sold back to the farmers in Westayaram after
harvest. This variety has now been introduced in 105 ho#din@5 villages in
Anantapur district for cultivation during rabi 2004-05.

The farmers of Sivapuram and West Narsapuram have exprabser
intention to completely replace the local variety witCGV 91114 for two
seasons. RDT also plans to take up two more villages une@esdhd village
program with ICGV 91114 during 2005/06 season.
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On-farm Integrated Disease Management
for groundnut in Kadiri: Constraints and
opportunities

Y Ramesh!

The Mysore Relief and Development Agency (MYRADA) is a vuiary
organization. For 25 years, we have been working with fasneerd women's
self help groups (SHGs) in the Kadiri area to improve farmeomes. We have
collaborated with research institutions such as ICRISANGRAU and ARS
to work on groundnut. In our work with watershed developmere are trying
to improve groundwater levels for groundnut to withstamdudjht conditions,
enabling the farmer to gain at least 2 or 3 bags per acre.

Compared to Anantapur, the area of Kadiri is rocky with radltopography
with erosive top soils of not very great depth. In 2000, ISRT introduced dual
purpose cultivars ICGV 89104, 91114 and IDM technologyetiiito climate
in the tract. Earlier, when farmers noticed defoliation68t90 days, it was
assumed that the crop had matured and the crop was pulledrematurely
and haulm yield was very poor as well. Thanks to training®RISAT, itis now
known that the leaf drop was due to foliar diseases amefesr are capable of
diagnosing and spraying the crop. With IDM, farmers cam gdiout 2 bags per
acre with good quality of fodder; gains can go upto Rs 1500/

In Kadiri, we met all the farmers in the area, and listed oefrthbroblems
in a participatory interactive session and drew up a bud@eh varieties of
groundnut were obtained from ICRISAT and ARS, Kadiri, awhluated in
farmers' fields by following 1D M technology. Farmers aadtively discussed
the merits of each variety and its suitability for our aneaall respects. It was
decided that ICGV 91114, TAG 24 and K 4 were suitable in thaeoof
priority. We set up a village seed bank, multiplied the ssetidistributed them
to all farmers. Seed was multiplied in two or three vilade Nallacheruvu
mandal, Anantapur. Women farmers were trained to diagmiseases.

Soil depth in Anantapur is comparatively less - abouttd218 cm. We
found that if red gram were sown along with groundnut as agrémop, it takes
moisture from deeper profiles and supplies additionabme. Our farmers also
experimented to find alternative biopesticides. The leavkeeucalyptus, neem
and tobacco were boiled together and kept overnight. Theidi was sprayed
the next morning and it was found to work as a fungicideadntrolling leaf
spot disease.

N Project Officer, MYRADA, Kadiri, Anantapur, Andhra Pradesh, India.
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Other such experiments are still being carried out sofdraner can reduce
cultivation costs. We have arranged exposure VisitlBISAT and ARS, so
that farmers may benefit even more. We have tried to sugporters through
the entire process - from seed to yield. Among other meagswesncourage
farmers to use organic manures and tank silt; this not ghlgs 25% more
yield in pods and haulms but also maintains long-term d¢agryapacity of
the soil. Farmers have also been told about the importahoptomum plant
population; about 33 plants in one square meter gives anllerterop stand

and greater yield.
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Farmers' participatory crop and disease
management in the Deccan Plateau: NATP
experiences

Suseelendra Desai !

Introduction

Known as the poor man's almond, groundnut contributes taB8& to the

oilseed pool of India. About 81% ofthe Indian groundnugcis rainfed where
productivity hovers around 500 and 1500 kg/ha with a natficawverage of
1000 kg/ha. Andhra Pradesh, Gujarat, Karnataka, Mahamasimd Tamil Nadu
account for about 89% of the total groundnut area and ctostnearly 88%

of the total groundnut production of our country. The @& scattered in the
states of Orissa, Rajasthan, Punjab, Uttar Pradesh, andaBradesh.

With an increasing limitation on resources, there is hamily scope for
horizontal growth in production and so vertical growth mgereasing crop
productivity and intensity is the only alternative. Totls, biotic and abiotic
constraints need to be tackled in a cost effective manner

The major foliar diseases of groundnut are early leaf st leaf spot
and rust. Collar rot or crown rot, stem and pod rots and dot rot are the
major diseases caused by soil-borne pathogens. Limbnmbatrytis blight are
problems in some pockets. Bacterial blight fortunatelgas a problem in India
whereas it is one of the major constraints in South and sesthsia. There are
many minor diseases caused by fungi and actinomycetes. fmious diseases,
bud necrosis is a major constraint. Since 2000, stem sisctisease has been
a concern in Andhra Pradesh and adjoining districts of Kaa. Aflatoxin
contamination is a major pre- and postharvest problem tffgroduce and
trade.

Participatory research has emerged as a powerful toodémtify agro-
ecosystem indicators in developing countries. Indigendu®wledge has
generated complementary scientific information to teadfit of all stakeholders
(Goma et al. 2001). Under the National Agricultural Tedbgg Project
(NATP), a few programs were developed to facilitate tedbgy transfer
in a participatory mode. One of the prime objectives fapegm technology
transfer was refinement through on-farm trials. Variousveynmental and
non-governmental agencies were involved in these prografmsvell (1998)
suggested that the participation process was greatijit@ed by the previously

* Senior Scientist (Pathology), CRIDA, Hyderabad 500 059, Andhra Pradesh, India.
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existing relationship between the international NG Os #redcommunities,
and also by the high level of staff input into the projebtajor diseases of
groundnut in the project area and experiences gatheretewiimplementing
the programs are presented in this paper.

Diagnostic key for major diseases

Early leaf spot ( Cercospora arachidicola)

Symptoms of early leaf spot first appear as pale areas @mpper surface of
lower leaves about 10 to 28 days after emergence. The setstuirn yellow,
necrose the center ofthe lesion, and later the entirebgmmmes necrotic. The
large, circular to irregular spots measure to 1 to 10 mmhiameter and spots
are characterized by a yellow halo of variable width. Adtarity, the spots turn
reddish brown to black. The lower surface of the spot iagean color.

Late leaf spot ( Phaeoisariopsis personata)

Dark browntoblack, circularto sub-circular lesions suang 1 - 6 mm diameter
appear on the lower surface of the quadrifoliate leavesr& most sporulation
occurs. Lesions are black and fruiting structures occuroimcentric rings on
lower surface leaflet giving lesions a slightly rough appece on the other
parts. In severe cases, oblong brown to dark brown lesiewnsldp on the stem
and branches. The late leaf spot tends to remain distimotipnd, 1.5 to 5 mm
in diameter and yellow halos around the spot are found wint{t mature spots.
Spots are almost black on both the surfaces, but lowercaudéthe spot is
distinctly black in color.

Rust (Puccinia arachidis)

Orange red to chestnut brown elliptical raised pustulegapon the abaxial
surface of the leaves. The pustules are 0.3 to 2.0 mm in déamé&he
corresponding adaxial surface area of the leaf gives n gppearance due to
formation of fleck. The rust pustules are either isodadein groups. When the
pustules burst, a reddish brown mass of spores becomesevimitthe surface
of leaves. As the infection advances, the pustules turnlgiankn and frequently
coalesce to cover large areas. Normally rust infected sedwenot get detached.
However, often rust and leaf spots appear together andidéifi due to leaf
spots is very common. The seeds ofinfected plants remadhl.sm
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Stem and pod roots ( Sclerotium rolfsii)

S. rolfsii is a facultative parasite and is found in a wide rangeod$.sThe
fungus survives in soil mainly as sclerotia, which représka main source of
inoculum and remain viable for several montBs.rolfsii attacks all parts of the
plant but stem infection is the most common and serioug. fiilst symptom
is sudden wilting of a branch, which is completely or pdlyien contact with
the soil. The junction ofthe branch with the stem nbargoil level is the most
favored point of attack and a white coating of myceliumeapp at infection
site. Sclerotia of mustard seed size appear on the infearead at later stages.
Under congenial conditions, the pods also get infectedvaigsclerosis of the
pod surface. Seeds when infected show pale discoloration.

Crown rot ( Aspergillus niger)

The disease appears both as pre-emergence and post-eoerggt. In the
pre-emergence phase, the seed may rot and become covetledeaty black
masses of spores. On germination, the hypocotyl is rapidlgd by the lesions
at the collar region, resulting in rotting of the seedlbejore their emergence
from the soil. In the post-emergence phase, initially a utac light brown
lesion appears on the cotyledons and as the time advancéyploeotyl tissue
or stem region becomes water-soaked and shows light brovomadoon.

Bud necrosis (Peanut bud necrosis virus, PBNV)

This is a virus disease and produces a variety of symptomguoimndnut. Initial
symptoms appear on young quadrifoliates as mild chlorota¢the or spots,
which develop into necrotic and chlorotic rings. Necrosfsthe terminal
bud is a characteristic symptom, which brings the disehge ntame 'bud
necrosis'. The secondary symptoms are stunting, auxishopt proliferation
and malformation of leaflets. If plants are infected yathey are stunted and
bushy. Late infected plants may produce seed of normal Bizetesta on such
seeds are often mottled and cracked.

Peanut stem necrosis (Tobacco streak virus, TSV)

Necrotic lesions and veinal necrosis symptoms first appear young
guadrifoliates. Necrosis later spreads to petiole amanstfinally killing the
bud. If infection occurs at early stages, plants are kiillén some cultivars,
axillary proliferation of the shoots is noticed with smlaHflets in bunches with
general necrosis. Growing buds show necrosis but it mayaasur due to bud
necrosis or any other factor. Necrosis of pegs or necresmhs on pods was
recorded under severely infected conditions. This symptomd also be due
to infection by bud necrosis virus.
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Constraints and farmer practices

A participatory rural appraisal (PRA) was conducted dgrihe initial stages of
the project to understand production systems currentlyaoepin project areas.
The PRA also helped obtain information on auxiliary datasonioeconomic
aspects of the farmers.

Farmers face several constraints in groundnut producflbese constraints
fall into various categories from seed through crop prdihg crop protection
and marketing facilities. Through a detailed questiommainformation was
gathered on various crop production, marketing and soo@mnic constraints.
A database has been prepared and the salient findings eseried here.

In Gujarat, about 205 farmers out of 1179 possessed ladityd of more
than 5 ha which accounts for 17% of the farmers surveyed.uA66% of the
farmers fell into the category of medium farmers and 16% rogdd to the
small farmers category.

Genotype plays a very significant role in achieving higherductivity. In
general, across the country it was felt that there has eehta good seed
replacement mechanism for penetration of improved culsivaf groundnut.
Gujarat has been an exception to this rule: many improvetvau$ been
introduced and accepted here (Fig. 1). The genotypdsded: GG 20 (548),
GG 2 (120), GAUG 10 (232), Sandhadi (127), Tata sumo (51),U&A11l
(37), Shedubhar (21), J 11 (16), Punjab 1 (6), Samudri (6,13 (5),GG
5 (2), local (2), GG 12 (1) and Somnath (2). Farmers have bsgmy 1six
genotypes of which three were released cultivars and tiameeer varieties such
as Tata sumo, Sandhadi and Shedubhar. The ruling culti®r2G occupied
nearly 47% of the fields surveyed followed by GAUG 10 (20%B)G 20 is a
Virginiabunchcultivarwith goodyield potential and aleméectionery quality.
The distribution pattern of major genotypes viz, GG 20, GAWG® GG 2 and
Sandhadi across Gujarat was analyzed (Fig. 1).

About 70% of the farmers said they used their own seed, whigrtifies
that they consider groundnut their main crop. Among cutsydarmers' own
seed contributed these percentages: GG 20 (32%), GAU@3%), Sandhadi
(8%) and GG 2 (6%). The market as source of seed contribaliedt 23% of
the total seed requirement. A few farmers depended on theghbors and
kits offered for trial purposes.

As against this, Andhra Pradesh and Karnataka reportetsiategrated
and highly localized scenario. Most farmers used a veryvaldety TMV 2,
demonstrating the poor rate of seed replacement in this gfathe country.
Although new varieties have been released for these regtso, either non-
availability of seed to farmers or lack of entrepreneurdtdp resulted in their
non-adoption. The risk taking ability and openness of Gatjarfarmers to
new technologies made a big difference their achievind Ipigoductivities, an
approach that was relatively lacking in Andhra Pradeshkarthataka.
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Fig. 1. Distribution of major groundnut genotypes in target districts in
Gujarat.

In Gujarat, about 85% farmers followed monocropping ofugrdnut, about
12% adopted intercropping and 3% farmers followed both aeoopping and
intercropping depending on the area and season. In Andtadestr, farmers
felt sole cropping reduced levels of organic matter iil soe to the use of
chemical fertilizers were unfavorable for quality produef groundnut.

In both Gujarat and Andhra Pradesh, only about 1 % of thedirsuggested
that aflatoxins were economically significant in grountlcuop and 99% were
not aware of aflatoxin contamination, the reason for tieéing that they have
never seen it, except in Kutch and Bhuj districts of Gujata Kutch and
Bhuj, about 48% farmers knew about aflatoxins and consdigran important
constraint. Interestingly, of the farmers who knew abdlgtaxins, 78% hailed
from Nakhatrana taluk where a training program had beemdzgd. Aflatoxin
has not widely been perceived as a major problem for vanieasons: its effects
on quantity or quality of produce cannot be felt or meadutgectly; most
produce at local markets is used for oil extraction; andelig® no premium for
aflatoxin-free groundnuts. There is a need for raising emess among farmers
and consumers and a need for providing incentives to farfioe aflatoxin-free
groundnuts.

In Andhra Pradesh, farmers felt that end-of-season soiktare-deficit
stress was the major limiting factor in the production odundnut in the
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Table 1. Farmers' awareness of biotic and abiotic constiats of groundnut in
four districts of Andhra Pradesh.

Percentage of

Constraints farmers aware
Leaf spots 75
Thrips 57
End-of-season soil moisture deficit stress 52
Helicoverpa 52
Bud necrosis 35
Aflatoxins 33
Stem rot 32
Collarrot 32
Jassids 23
Rust 18
Aphids 18
Termites 18
Leaf miner 16
Nematodes <1

region. About 75% of the farmers were aware of losses dubliar diseases
and 63% were aware of root grubs as a constraint (Table 1)

Among diseases, there was more awareness of damage chysdadid
necrosis followed leaf spots, stem rot and collar rot, int tbaer. Among
insect-pests, damage due to thrips &falicoverpawere considered important.
However, 33% of farmers were aware of the bitter taste ofdds, which is not
due to aflatoxins but the production of fatty acids.

They attributed decline in yield of groundnut to poor soibisture
retention, erratic rainfall patterns, and non-availakitif high yielding varieties.
The majority of farmers continue to grow groundnut asraifg tradition and
also due to the lack of other economically viable altemresti Postharvest
processing, such as drying and shelling are done by tratitimethods, which
are time-consuming and often not cost-effective. Studiesducted on the
socioeconomic aspects of groundnut cultivation in Kurakata mandal,
Chittoor district in Andhra Pradesh also revealed simélanstraints (Khatana
et al. 2001).

Another important constraint was the proper diagnosidiotic stresses
and their management options. In our surveys, we foundftiraters are often
guided by marketing agencies that offer credit faciiti@nd that sometimes,
vested interests override the interests of farmers. Rriveector advisors
have greater influence on individual farmers because lagegoontact than
was customary with the public sector (Rogers 1996). Studiesources of
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information rated agricultural press, agrochemical espntatives and private
consultants higher than government advisory servicesadBiret al. (2003) have
reported differences in farmers' perceptions in différeegions with regard to
quality of crop byproducts and their feeding pattern. &ample, farmers of
the traditional belt considered wheat straw an importadtés source, which
is not utilized at all by farmers in dry areas although theymgwheat.

Successes and limitations of technology transfer

Many innovative methods of technology transfer have lzempted to effectively
communicate the advantages of the improved technology owaventional
technology. For any technology to be effective, the basgumement is its
validation at the farmers' level and further refinementetsure that it suits
local needs.

The experiences of ICRISAT and other organizations hheen quite
positive. A participatory evaluation conducted in 2001preel identify suitable
cultivars (Srivastava 2002). Piraux et al. (1996) combifi@mers' interests
and research results to define suitable interventionsebwh surveyed farm,
with the aim of increasing farm income and restoring soitifgy. The research
also yielded elements for formulating an appropriate aaistic agricultural
policy for the region. Even though there were difference®regnfarmers of
different regions, often farmers responded positively aotigipatory research
programs. In an on-farm participatory mode, Pande et al0Xp@bserved that
farmers preferred new IDM-responsive genotypes viz, |C&\Y04 and ICGV
91114 over the local variety as farmers realized >50% yhbeldefit while the
new varieties were phenotypically similar to the local gari The acceptance
of new cultivars was primarily because of high yield coupledh disease
management and early maturity. These regions are dropighte and so the
crop faces quite often end-of-season drought leading imneapods and pod
looses due to crust formation. As farmers also use groundaulm as fodder
for livestock, fodder quality is also important. These @gpes maintained not
only higher pod- and haulm-yields but with | D M also ined digestibility of
the fodder (Pande et al. 2002). Pramanick and Mallick (1988honstrated
through participatory testing that farmers preferred watse-efficient crops
and were convinced that the technology increases proditigti

Groundnut is primarily a self-pollinated crop and as sucafesd not
offer greatly reward private companies with regard to seextipction. The
governmental agencies produce most of the seed and famsrsstore their
own seed. This practice ensures that basic seed is natcezpbnd old varieties
continue to rule. Despite several efforts by governmleatgncies to replace
old varieties with new ones, the results have been unaete&sfy. In Andhra
Pradesh and Tamil Nadu, the popular variety TMV 2 has beiemdnover the
years and it is now difficult to find pure seed of the variety
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Capacity building of farmers in cluster modes hasve to be a useful
mechanism in technology transfer. A common platform foivate-public
partnership can improve the sustainability of prodootsystems. Regular visits,
informal discussions also help with confidence builgliHorizontal spread of
technology transfer must be given priority.

Various media have been used in this cause: group nmeetof farmers
at the research stations and villages, distribution ofmplets in local
languages, newspaper reports, radio talks, televiprograms and audio-visual
presentations.

Peanut stem necrosis disease devastated groundnut ¢nodd000 in
Anantapur. In Andhra Pradesh, awareness and promotioniaitées to spread
information about the causal organism, alternate hostd amanagement
practices for the containment of PSND were taken on in mpe#gn that
involved the district administration, government offisiaschool children and
college students. Before the campaign, the DepartmeAguotulture officials
from Anantapur, Kurnool, Mahboobnagar, Chittoor and Kadamre made
familiarwith PSND and PBND symptoms through intendinegning programs.
The press and electronic media played a pivotal role feasfing the message.
As a result, the message reached all 1010 villages inli$teict.

As Parthenium hysterophorus a major source of the virus inoculumn, the
district administration launched a mass campaign in12fdr its removal from
wastelands, vacant fields, roadsides and field bundsveier, the program lost
momentum when farmers failed to get together to remBagheniumfrom
common lands and wastelands. In a similar campaign icHaiin Karnataka,
Partheniumwas eradicated by spraying glyphosate on bunds.
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Groundnut crop management practices:
Farmers' perceptions

G Pulla Reddy (Talupuru, Atmakuru Mandal, Anantapur District)

| have planted two varieties of groundnut, ICGV 91114 a@GIV 92093.
| received these from ICRISAT along with local cultivansdaimplemented
I D M technology as suggested by ICRISAT scientists. Duttingcurrent season,
the rains were well distributed and pod yields were goagrpSsingly, foliar
diseases - which are major yield and quality reducersrewew in both ICGV
91114 and ICGV 92093 cultivars compared to our local galti The quality of
fodder in these two cultivars was very high ie, there oag foliar disease and
the animals relished them and gave more milk thanezarl

Many farmers in my village have similar observations.sbailoticed that the
cultivar ICGV 92093 matured in 100 days along with |CG\124 instead of
130 days as in the case of TMV 2, which we normally growal$b produced
very high quality of fodder and pods.

S Linga Reddy (Jalalapuram, Bathalapalli Mandal, Anantapur District)

| have a lot of experience growing TMV 2. In the last threarg, | have been
growing JL 24 from my own seed and ICGV 91114 from ICRISATave also
been following the | DM package recommended by ICRISAT rsttéés.

With this system, we have been able to manage foliar éseasd to some
extent stem and pod rots. Nothing can be done if stemosiscdisease attack the
crop; preventive measures and cultural practices ar@tifyeway to manage it.

The dual purpose ICGV 91114 gave higher pod and foddedyiehan
JL 24. | gave some seed to other farmers and sold the reabteimarket at a
premium price. All farmers in the village are very happyithe variety ICGV
91114, because it gave higher pod and haulm yields thahottal cultivar even
under drought conditions. The fodder is also very healthg milk yield has
increased after it was fed to milch animals.
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R Suryachandra Reddy (Talupuru, Atmakuru Mandal, Anantapur
District)

| am a farmer from Talupuru village, Anantapur. | have beeagriculture for
the past 30 years. Today's discussions have been veryestiieg and issues
regarding groundnut cultivation are of interest to athfars in this district.

Timely rains are most essential to farmers. In spit¢imkly rains, if the
farmer is unable to adopt neccessary improved practicescoludd lose the
crop. Today scientists have many useful tips for farmergruith, our ancestral
fathers were very knowledgeable about cropping habitsud@nt to listen
to ancient wisdom, modern farmers have used pesticidéssanminately
and uneconomically, resulting in atmospheric pollutimmd health hazards to
humans and cattle.

If we are to obtain higher returns we must act collectivelyhwmiegard to
integrated pest management etc. Awareness, capacityibgiland resource
literacy must be improved among the farming communityarkghops of this
kind are useful in imparting knowledge and provide a commdtatform for
exchange of ideas between farmers and scientists.
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Session IlI: Diseased haulm, yield,
nutrition and digestibility







Effect of diseased groundnut and
sorghum crop residues on nutrient
utilization in cattle

Y Ramana Reddy®', K Sivaiah®, T Janardhana Reddy !, S Pande’
and M Blummel 3

Introduction

Livestock farming is an important occupation for small andrginal farmers
and landless laborers in India. To the vast arid zone dmdight prone areas
of the country, animal farming constitutes a type of diwugroof mechanism
that generates an alternate source of income. AccordingAO (2002), the
cattle and buffalo population of India was 219.6 and 80.8iml respectively,
producing 87 million tons of milk. While milk production iscreasing, feed
and fodder resources are declining due to increased papolatirbanization
and pressure on land for cereal and cash crops. This hato lddficiency of
greens, concentrates and dry fodder to an extent of 38, 44& percent
(NITANP 2002) respectively and has caused livestock ownerdepend more
on crop residues for feeding ruminant livestock.

The major crop residues used for feeding ruminants are freneals
followed by pulses. In the Deccan Plateau in India, somgl{8orghum bicolor
straw and groundnuiArachis hypogaea)haulms form a major source of dry
fodder for dairy animals. In the Plateau alone, the ality of sorghum and
groundnut crop residues was 14 million tons, indicatirgithportance of these
crop residues as livestock feed. However, the quality e$ehcrop residues is
adversely affected by diseases and storage pests. Théseerautritive value
of crop residues of jowar and groundnut. During the crogpseason, plant
diseases such as anthracnose and leaf blight attack tihewso crop and foliar
diseases (leaf spot and rust) and stem rot affect groutnchops, which in turn
lower the quantity and quality of residues. This effedig performance of
ruminants in terms of growth and milk production. In additidodder traders
confirm that diseased crop residues command much redudedspand eat
into the profit margins compared to healthier residues @®&mavi et al. 2000).
Since no systematic studies are available on the dewagteffects of plant
diseases on the fodder value of crop residues, an attempmade at Acharya
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NG Ranga Agricultural University (ANGRAU) in collaboratiowith the
International Livestock Research Institute (ILRI) andihternational Crops
Research Institute for the Semi-Arid Tropics (ICRISAT)enmluate disease-
affected sorghum and groundnut crop residues in cattlebaffdloes.

Effect on chemical composition of feed

The proximate principles (AOAC 1997) other than crudetpin (CP), crude
fiber (CF) and nitrogen free extract (NFE) content waoa affected by the
diseases (Table 1). The CP and NFE content were lower andaSfigher in
diseased sorghum straw and groundnut haulms. Among adllaonstituents
(Van Soestetal. 1991), the neutral detergent fiber (N,x€id detergent fiber
(ADF) and cellulose content of diseased sorghum and groundrop residues
were higher and hemicellulose content was lower compaoetetlthy crop
residues (Table 1). Increase in NDF, ADF and celluloseeonwas observed
with an increase in intensity of foliar disease in songhatraw (Gandhi et al.
1980). Decrease in CP content, soluble carbohydrates reardaise in fiber
fractions in diseased residues could be due to higherecdrdf stem portion
and reduced level of leaf portion. Leaf spot and rust caysesral weakening
of foliage by excessive spotting on the leaves, which tesaoldefoliation. The
damage caused to the leaves in addition to their loss isedpmnsible for low
CP, soluble carbohydrate content and high fiber content.

Table 1. Effect of disease on chemical composition (% dry ma tter basis) of
sorghum straw and groundnut haulms.

Sorghum straw Groundnut haulms
Nutrient Healthy Diseased Healthy Diseased
Proximate principle
Dry matter 90.75 87.56 91.00 89.94
Organic matter 93.78 93.93 87.90 90.75
Crude protein 05.40 03.91 10.77 08.43
Ether extract 00.90 01.00 01.40 00.62
Crude fiber 33.05 38.20 28.27 41.00
Nitrogen free extract 54.34 50.82 47.46 40.90
Total Ash 06.22 06.07 12.10 09.05
Cell wall constituents
Neutral detergent fiber 66.96 69.57 70.14 71.58
Acid detergent fiber 47.59 48.86 45.50 55.54
Hemicellulose 19.37 20.71 24.64 16.04
Cellulose 35.03 38.41 33.54 43.41
Lignin 10.17 09.03 08.17 10.60
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Effect on in vitro and in situ disappearance of dry matter

In vitro dry matter digestibility (IVDMD) of crop residues wagslversely
affected by plant diseases. | VD MD was lower by 16.48022 percent in
diseased jowar (sorghum) and 16.11 to 28.85 perceniseagded groundnut
haulms when evaluated (Table 2) by the Tilley and Terrythoe (1963) with
rumen liquor of both cattle and buffaloes. Similarly théeefively degradable
dry matter (EDDM) calculated by the McDonald model (1981)othgh in
saccostudies (Kempton 1980) using fistulated Deoni steasMurrah male
buffaloes, was decreased by 16.91 to 22.99 percent ain® 1634.87 percent
respectively when diseases affected the sorghum andngirout crops (Table
2). Lower IVDMD and EDDM of diseased crop residues may e to high
fiber and low CP content. A significant negative corredatexists between
fiber content andn saccoDM digestibility of fodders (Rajput et al. 1991).
Further, anthracnose in sorghum, leaf spot and rustdomdnut have the effect
of hastening maturity which might account for higher DMappearance of
healthy sorghum and groundnut crop residues compareid¢askd residues.

Table 2. Influence of disease on in vitro and in situ dry matter degradability
(%) of sorghum straw and groundnut haulms.

Sorghum straw Groundnut haulms
Cattle Buffaloes Cattle Buffaloes

Parameter Healthy Diseased Healthy Diseased Healthy Diseased Healthy Diseased
IVDMD 37.24 29.71 37.37 31.21 48.43 40.63 58.07 43.06
Rumen kinetics

A 14.60 14.20 19.20 12.37 27.59 20.53 47.04 16.74
B 42.28 34.60 38.69 44.72 33.57 37.52 25.38 40.39
C 0.047 0.044 0.031 0.021 0.099 0.04 0.033 0.05
EDDM 36.43 30.27 36.10 27.80 48.43 40.63 58.50 38.10

Effect on voluntary intake and nutrient digestibility

The dry matter intake or DM (% of body weight) was sigadintly (P<0.01)
low in cattle and buffaloes fed with diseased groundnutirhau(Table 3).
Feeding of diseased sorghum straw also reduced the DMdrmgganificantly
(P<0.01) in cattle and non-significantly (P>0.05) in lalffes. Lower dry
matter intake (DMI) in cattle and buffaloes fed witlselsed sorghum and
groundnut crop residues resulted from high fiber and leaf content. Feeds
that are of equal digestibility but differing in cell wadbnstituents will promote
different intakes. Cell walls in leaves are easily broldmwn so animals given
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leaves eat about 40% more DM per day than those offered s{phe®onald
1999). Further, the palatability of diseased crop residwas affected due to
defoliation.

Nutrient digestibility of diseased crop residues in comgam to healthy
ones is estimated by different techniques. Digestibilchefficients of DM,
OM, CP and NFE was significantly (P<0.01 or P<0.05) highercattle and
buffaloes, fed healthy sorghum and groundnut crop residiian those fed
diseased ones (Table 3). The ether extract (EE) digestybwas significantly

Table 3. Voluntary intake nutrient digestibility and nutr itive value of diseased
sorghum straw and groundnut haulms in cattle and buffaloe s.
Sorghum straw Groundnut haulms

Cattle Buffaloes Cattle Buffaloes
Parameter Healthy Diseased Healthy Diseased Healthy Diseased Healthy Diseased
DMI (kg/d) 1.95° 1.83° 4.32 4.09 2.71° 2.14° 5.61 4.21
DMI (% bwt)  1.87* 1.68" 1.85 1.70 2.75° 1.87° 2.56%  1.73"
Digestibility of nutrients (%)
DM 47.54%  43.49°  48.32° 44.19° 55.56° 48.13" 58.57° 50.17¢
oM 51.72° 48.51° 52.40° 47.08° 57.51* 51.56" 61.73° 55.42°
cP 50.16° 35.27¢ 42.47°  26.35° 60.27° 34.64° 47.91° 32.29°
EE 50.21°  32.76° 50.69° 58.92° 34.41  32.65 32.81  36.29
CF 40.94  42.25 47.16  48.65 50.46  48.23 58.83  59.21
NFE 58.46° 54.55" 55.74°  48.03° 61.76° 58.67" 65.55° 53.05°
NDF 35.09 33.57 43.94° 38.72° 58.83° 47.18° 68.97° 53.05°
ADF 30.32 27.26 40.83  43.56 51.21  49.06 61.36° 44.82°
Hemicellulose 46.55  48.13 55.67° 27.04° 72.90°  40.69° 82.68  80.41
Cellulose 33.40 36.13 38.05  40.81 56.55°  44.73¢ 56.36° 50.84°
Nutritive value
Digestible 2.71° 1.38° 2.29- 1.03¢ 6.49- 2.92¢ 5.16°  2.72°
crude protein
(DCP) %
Total 48.58"  45.97°  49.30° 45.33" 51.15° 49.33" 53.41*  49.18"
Digestible
Nutrients
(TDN)%
Metabolizable ~ 1.76 1.66" 1.78% 1.64° 1.85% 1.78° 1.93* 1.78"
Energy (ME)
(M callkg of
DM)
ME value is calculated using the NRC (1978) formula.
2 bp<0,05
¢4 p<c0.01
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(P<0.01) lower in cattle and buffaloes fed sorghum straw haot in those
fed diseased groundnut haulms. Diseases had no appaféatt on CF
digestibility of crop residues. But feeding diseased gwnut haulms to cattle
or buffaloes reduced the digestibility of NDF, ADF, herliclose and cellulose
(Table 3) significantly (P<0.01 to P>0.05). In case ofgdmum straw, diseases
significantly (P<0.01) lowered the NDF and hemicellulotigestibility but
not ADF and cellulose digestibility in buffaloes, whereascattle, feeding of
diseased sorghum straw had no effect on fiber fractionssiigiéity.

Digestibilityinruminantsis highly correlated positiyetith protein content
and negatively with fiber content (Church 1980). Nutrienligestibility was
low in diseased crop residues due to loss of some vitalients like CP and
soluble carbohydrates resulting in increased amountbafrffractions. Further
increased content of phenol in diseased residues binds wiobein, thereby
adversely affecting its digestibility. In addition, neat acid content is much
higher in diseased residues, which contributed to redu€ed digestibility
(Tripathi and Chiranjeevi 1976). Lower digestibility dfDF, cellulose and
hemicellulose fractions of diseased GN haulms could betduts higher lignin
content resulted from shedding of leaves.

Effect of diseases on nutritive value

Effect of diseases of sorghum and groundnut crops on nutrdégestibility

has reflected on the nutritive value of their residuesresged in terms of
digestible crude protein (DCP) and total digestible martts (TDN) in cattle
and buffaloes. DCP (P<.01) and TDN (P<0.05) content séaed sorghum
straw was reduced significantly by 55.02 and 8.05 percertufifialoes, 49.08
and 5.37 percent in cattle and that of diseased grountiautms by 47.29
and 7.92 percent in buffaloes and 55.01 and 3.56 percenttite c@able 3)

compared to those fed healthy crop residues.

Conclusion

From these findings, it can be concluded that diseasesrghsim and groundnut
crops have devastating effect on nutrient composition, drgtter intake,

in vitro, in saccoand in vivo digestibility of nutrients and nutritive value of
sorghum straw and groundnut haulms when fed to cattle affdlbes. Further

research should be aimed at the effects of feeding dideasep residues on
growth, milk production, rumen fermentation patterns amdnune response
of animals in order to assess the quality of residues astticksfeed. Strategies
to overcome the effects of plant diseases on crop residagityuneed to be

worked out.
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Stover quality of crop residues:
Groundnut and sorghum

M Blummel *, P Parthasarathy Rao 2, S Pande®
and BVS Reddy *

India has the largest population of ruminants in South Asiad livestock

production is an integral part of mixed farming systems. Heer, in recent
times, specialized peri-urban/urban dairy production besn developed by
the landless in manwreas.The so-called "livestock revolutionWill provide

opportunities for increased production of milk to meee ttequirements of
the increasing human population and lead to improved linslds, provided
constraints can be overcome. One ofthe most importamhinieal constraints to
animal production is the inadequate supply of quality fessburces throughout
the year. As common property resources for grazing coetitoudwindle with

increased cultivation, so the dependence on crop resi(imesnly cereals and
legume crops) and agro-industrial by-produatdl increasein importance.

Presently, in the semi-arid regions of India, crop ressdaecount for 50-70%
of the total dry matter fed to large ruminants. However, tbéder quality of

crop residues is often low and technologies for improvendrfbdder quality

through chemical and biological treatment of straw weaegély unsuccessful
due to water, labor and capital constraints. Breeding foprioved dual-
purpose cultivars with superior grain and crop residue &wodguality through
multidimensional crop improvement with close collabdoatof plant, animal
and social scientists was shown to overcome afore-meaticconstraints.

Impact of groundnut variety ICGV 91114 on
milk yields

In the Deccan Plateau in Andhra Pradesh, traditional guapose groundnut
crops provide most of the fodder resources fed to large mants. Surveys
of sample farmers in project villages indicate that granunt accounts for 61-
75% of the cropped area under rainfed and irrigated conusticGroundnut
haulms provide >50% of dry fodder, and >25% of haulm is arged in the
village. Also, the farmers purchase 75% of paddy straw frastadces 100 -
150 km away, and 50% of sorghum straw from nearby villagée tfaditionally

! Ruminant Nutritionist, ILRI South Asia Project, ICRIBAPatancheru, Andhra Pradesh, India.
2 Senior Scientist (Socioeconomics), ICRISAT, Patanchendhra Pradesh, India.

3 Principal Scientist (Pathology), ICRISAT, Patanchémgihra Pradesh, India.

“ Special Project Scientist (Breeding), ICRISAT, PatanghAndhra Pradesh, India.
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used cultivars were susceptible to a number of foliaradise that reduced
pod and haulm production and haulm (fodder) quality. Uding participatory

approach and multidimensional crop improvement, cuktiv@GV 91114 was

identified as highly responsive to disease managementtipeac It was also
found to have high levels of tolerance to drought, and hgesor dual-purpose
characteristics. Comprehensive village level studieswsdd that ICGV 91114
mean pod yields and haulm yields were 15 and 17% higheren¢ively than

those of local cultivars.

Milk yields in dairy animals (mostly buffaloes but alstairy cows) fed
haulms from improved cultivar ICGV 91114 were about 10%ghkr (total
daily yield 4.36 kg/d) than when animals were fed the lomakivars TMV 2
and JL 24 (total daily yield 3.92 kg/d). About 70-80% of mitksold through
both formal and informal channels, and income from salegesafrom 15-25% at
the household level. The advantage from growing impromeltivars is therefore
threefold: 1) higher pod yields, 2) higher haulm yieldd &) higher milk yields
from dairy animals fed the haulms. The impact that cultit@ GV 91114 is
likely to have on the production of groundnut in Anantapas been studied
based on the performance of the cultivar in relation to tkisteng cultivars,
ie, TMV 2 and JL 24, the two prominent varieties in the regidmoption
rates have been assumed at very conservative levels df 2and 8 percent for
the period 2005-2009 for both dry and irrigated groumdnThe area under
groundnut in the district is assumed to be stable atmiBiion hectares per
annum for the period of assessment. For the dairy eritEpit is assumed
that 70% of the dry fodder requirement of milch animelsmet by the haulm
of groundnut and remaining 30% by paddy and sorghum stidve price of
pods is assumed to be Rs 16.50 per kg and milk Rs 9 per kgordingly,
the incremental benefit during 2005 would be around @s6 million that
comprises Rs 51.4 million due to groundnut crop and Rsn8il2ion due to the
dairy segment. The incremental benefit progressivelyeames to Rs 121.3 in
2007 and Rs 242.5 million in 2009.

Sorghum: Higher stover yield and quality

The importance farmers give to stover quality was onthefmajor factors for the
adoption of improved sorghum varieties/hybrids, sincenfens felt that stover
fodder quality is lower in improved cultivars when comgdrto traditional

cultivars. With this background, improved sorghum cutiv were evaluated
in comparison to traditional cultivars in farmers' fielids stover quality traits

under the DFID funded project oBxploring marketing opportunities through a
research, industry and users coalition: Sorghum poultry feéched at enhancing
the access and availability of rainy season sorghum éarltpy feed rations. The
digestibility of ICRISAT/partner-released improved ghum cultivars were
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found superior. Among the cultivars analyzed, S 35 hachigkest digestibility
(46.3%), followed by PSV 16 (46.0%), CSV 15 (45.9%) and C H43.0%).
The digestibility of local sorghum was only 40.5%. It wasoafound that
irrespective of the soil type, the improved cultivars averfd superior to local
cultivars for their stover digestibility.

Thus, the prospects for enhancing the genetic potentiabfhum cultivars
for stover digestibility were evident. While the imprd cultivars were on
par with the local cultivars for ND M content irrespectioé soil type, they
were significantly superior to local cultivars for stowigestibility in burkaand
red soils. The study provides sufficient evidence to digpemers' perceptions
about improved cultivars having poor stover nutritive walnd digestibility.
The improved cultivars (eg, CSV 15) are on par with thalaarieties (yellow
pericarp type) for fodder yield but their grain productivits significantly
higher.
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Feeding diseased vs healthy groundnut
haulms: Farmers' perceptions

V Ramalinga Reddy (Gummallakunta, Bathalapalli Mandal, Anantapur
District)

ICRISAT scientists (Suresh Pande and his group) gavefone varieties of
groundnut seed: ICGVs 89104, 91114, 92020 and 92093 asla Of these,
ICGV 89104 and 91114 are early maturing, and 92020 afd®32re medium-
maturing cultivars. All these cultivars are high yieldiand gave 50-60 bags/ha
(40 kg/bag) of pod and very high yield of haulm, underpgEomanagement.
These cultivars were also more resistant to insect pesisliseases. The fodder
from these varieties was kept separate and fed to makdmals and there was
a definite increase in milk yield as a result. | observeatthealth of buffaloes
also improved.

ICGV 91114 matured in 90 days after sowing. It withstardisught
better than the local variety. It can be grown under mdndonditions as well as
under irrigated conditions. ICGV 89104 has very smallgpadd as such is not
acceptable to farmers in this area.

In my opinion, ICGV 92020 is also a good variety. Pod aoddfer yields
are excellent and the cultivar also withstands pests dsehsks. While ICGV
91114 is suitable for rainfed as well as irrigated coimsis, ICGV 92020 is
suited only to irrigated conditions. Both these varigtgave higher fodder and
pod yields than local cultivars.

P Indiramma (Jalalapuram, Bathalapalli Mandal, Anantapur Dist)ict

Fodder from ICGV 91114 was very good for milch animals. Toéder was
less diseased and retained more leaves. My buffaloasestéo give one extra
liter of milk after being fed residue from this variety. Theltivar also yielded
1 1/2 times more pods than the local variety. | observedctiop both in kharif
and rabi and the crop was excellent in both seasons. Thematpres 15 days
earlier than our local variety. | sowed 45 kg seed andiokth35 bags of 40 kg
each.
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Findings from on-farm participatory rural
appraisals: The ILRI experience

G Venkata Rami Reddy !

International agriculture research centers such as IGR|[SCARDA, CIAT,
CIP, ICRAF and HTA, non government organizations (NGOgpditional
community groups have jointly initiated the multi-partréodder Innovations
Project to enhance livelihoods of poor livestock keepers. Thek seedo this
through increasing the use of fodder through adoptionodflér innovations.
The project took up fodder innovations on a pilot basis 2nwhtershed villages
in 2004 in partnership with Accion Fraterna/Rural Devetemt Trust (AF/
RDT), Anantapur.

AF/RDT has conducted participatory rural appraisals (PR£&s prepare an
action plan for 2004. The PRA methods used include varipasesrelated aids
such as social mapping, livestock resource mapping, cerand opportunities
mapping; time related PRA methods such as time line, tesmatysis, seasonality
diagrams and matrix ranking; and scoring methods and forelel fanalysis
pertaining to issue of livestock and fodder.

1.

The outcome of the PRA exercises clearly indicated that:

All livestock owners face shortage of fodder everyryééhey have been
purchasing paddy straw, groundnut haulms or sorghumestmvsupplement
their crop residues.

Due to shortage of fodder in continuous drought-proreasar livestock
farmers have resorted to distress sales or migrating tol camamand areas
with their cattle.

Application of farmyard manure to fields has reducedsaderably due
to the reduction in animal population. Most farmers hatéted to using
chemical fertilizers.

There is a great reduction of crop yields over the yeaes t the non-
application of farm yard manure to fields. -

During PRA exercises, farmers came up with the followirgoiutions to

overcome the fodder shortages.

Concentrate on dual-purpose groundnut cultivar ICGV P that yields
more grains and provides fodder with greater nutrition.

Take up seed multiplication of dual-purpose groundnutieters at the
village level.

Raise fodder value crops as part of intercrops and mixeplscro

* Field Coordinator, Fodder Innovations Project, AF/RDAhantapur, Andhra Pradesh, India.
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Raise fodder value trees such as subabul and linseed wilthge common
property resource lands (CPR lands). Also broad&tgiosanthes hamata
seeds in CPR lands and protect them.

Raise fodder value trees and broadc8sthamataseeds on field bunds to
meet fodder shortages.

Take up dairy programs to support livelihoods during dyotuyears.
Upgrade existing milch animals for better milk yields.

* Take up green fodder crops in some part of irrigateddand
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Session IV: Harvest management
and marketing of pod and fodder
(haulms) in groundnut







Management of harvesting in groundnut

S Vasundhara *

Groundnut is the major oilseed crop in Anantapur and is growabout 8 lakh
ha under rainfed conditions. The rainfall distribution axturrence in this
district is most unpredictable. Keeping this in view, farmm this region take
up sowing of groundnut immediately after thiest rainsfrom mid-Junetill 15
August during kharif .

Soils are shallow (15-20 cm) with relatively poor watetergion, and so
farmer seek to utilize available soil moisture and take ampisg quickly. Thus,
there is only a short period available for groundnut sowimgsising available
machinery and manpower.

This competition for machinery continues for other gions like weeding
and intercultivation until harvest. All these operati@anstime bound as timing
affects yield directly.

Our observations at the Agricultural Research Station,mkapur reveal:

e Cropgrowth is minimum during the moisture stress period.

* Crop recovers from moisture stress on receiving sufficiamfall.

* Growth is faster after recovery from stress.

¢ Crop duration is extended if moisture stress occurs. Donatiffers
depending on the stage at which stress occurs.

Usually farmers harvest groundnut (when rains have beaived) between
85-95 DASbecausenf stem rot and also assuming that no further raiitsbe
received. This resulted in:

« Low shelling percentage.

* Not benefiting fully from late leaf spot control measuréd. harvest, if
the land has received light showers, farmers will prefelaosest by hand
pulling, resulting in competition for labor.

In order to avoid this and get maximum benefit from existiogditions,
farmers could:
« Effectively utilize plant protection sprays by extendiorop duration for a
reasonable period depending on soil and crop conditions.
« Avoid competition for labor by using a cattle pair or mariy.

This would result in additional yield with increased shedlipercent at
no extra cost. This practice could substantially increaigédg and shelling
percentage in Anantapur.

' Senior Scientist (Plant Breeding), ARS, ANGRAU, Anantapur, Andhra Pradesh, India.
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The present marketing system for
groundnut: Constraints and opportunities

V Reddappa Reddy *

Introduction

Any discussion on marketing of agricultural output geflgrancludes a few
factors: marketing support from the state governmemd @rivate traders,
exploitation of farmers by both these agencies, failur¢hef state to provide
opportunities for producers to fix the prices of agricuftugoods themselves,
and non-remunerative prices fixed by the state government

| believe that there is scope to go beydhdseand that thiwill, ifproperly
exploited, help the farming community. The present papeanisattempt to
discuss the 'scope' and the arguments | make and exampd&e hre based on
discussions | had with farmers of Bathalapalli mandal whoewsaipplied with
new groundnut seed of the variety ICGV 91114.

Let me specify however that these are only stray ideaspenydnot work in
the field. Moreover, these ideas are presented fromp#rspective of farmers
who attended the meeting at ICRISAT-ANGRAU, Anantapurheatthan
researchers.

Increasing the profit margin

Farmers generally take into account gross incomes framming. It is a matter
for pride for them to grow and sell as much as they can. Ntetms are usually
too subtle for them to grasp. Let me explain. For examphe, farmer spends
Rs 10000 producing groundnut. He earns a gross amouns df@®00 and is
happy with this. He forgets that he borrowed money at amrrésteof Rs 2 per
hundred per month and has to pay Rs 2000 towards interestlddeforgets
that the bullocks he uses to raise the crop must be fed thimuwtgthe year,
costing a further amount of Rs 2400 for fodder. He hardlyizes that his
actual profitis only Rs 1600. How to maximize the farmerafii must be part
of any research on farming.

* professor (Department of Rural Development) Sri Krishnadevaraya University, Anantapur, Andhra

Pradesh, India

104



The first generation farmers

Seed of cultivar ICGV 91114 that was used by farmers inethegsls are not
ordinary seed. The variety has been developed by researetfiar years of
effort. The seed and 1D M technology was supplied to farnfege of cost.
Although farmers have used these resources and reapedteuthey have not
marketed them the way it might have been expected.

To elaborate, seed of this cultivar ICGV 91114 is not aviglaiutside
these sites. These farmers are first generation farmaexs as such, with
proper information and advertisement - disseminationuabie cultivar's
characteristics and yield levels - they could have comdeanexcellent prices
for this seed. Unfortunately, farmers have ignored sucbssipility, and sold
them as they would any other local cultivar of groundnut.

Absence of grading

Farmers are not very appreciative of grading, as it ctstsntmore. Groundnut
farmers tend to mix all varieties of groundnut, ignoringistiore levels and
quality of the pods. All varieties are pooled together anidl @ a cheaper
rate.

Likewise, a majority of farmers mix their haulms, while thepuld have
benefited more storing and selling them separately, apigcio cattle owners
from peri-urban areas, who are particular about bettetiguhaulms.

Needed: A proactive approach

One of the | DM strategies is to have all farmers in a gélaome together to
arrange fires in the fields to attract and destroy pestsmé&& have baulked
at this very simple practice and it has been difficult to ffiab farmers into
conducting the exercise.

Other scientists have recommended the constructionaohfponds to
protect the groundnut crop during the critical dry seagagmin, farmers have
held back ostensibly on account ofthe cost, which was R®0Consequently,
scientists also put forward a different model for thenfgrond that cost only Rs
8000. This also, however, has received no positive regptmman the farmers
at this conference. By implication, they are dependinghenstate government
to help in the construction of the pond. Now my question ishéw farmers
spend several lakh of rupees digging bore wells that maypayr not give them
water, when they routinely collapse under the weight ofvhedebts, why
can they not spend a sum of Rs 8000, construct community farmas, and
partially guarantee their crops?'
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Marketing groundnut pods and fodder:
Farmers' perceptions

Y Ramalinga Reddy (Gummllakunta, Bathalapalli Mandal, Anantapur
District)

We face several problems in marketing groundnut produdecai markets. If
we sell the produce in our own village, the middleman takespgroduce on
credit and doesn't pay promptly. Businesspersons fromiTadu came to our
villages and purchase produce on cash payment providedweetlygem one kg
pod extra per bag (41 kg/bag). We have preferred to do thistbeeyears.

The popular variety TMV 2 can be sold for oil to the mills, WehIL 24 can
be sold as kernels also. Businessmen from Kalahasti prefdd Jand they buy
groundnut only in the months of November and December @ Rst8(Rs
1000 per bag of 40 kg pods. We prefer to sell pods rather teamels because
it involves less labor. If we had a machine to dehull padswould have liked
that because it would have meant that the husk - which is geogd manure -
would've remained with us. When sold as kernel, we saveasrsport charges,
get better rates, and further benefit from the fact thetlstktan be recycled to
the field and reduces fertilizer bills.

If the seed quality is good, it is better to decorticate agltd as seed. On
the other hand, if produce is of slightly inferior varietyjs best to sell them as
pods. Some discretion needs to be used when marketing dnain

Marketing new varieties is a problem as traders reduceptloes of pods
from new cultivars. We request scientists and governnagencies to look into
these problems.
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Sorghum for mixed crop-livestock
systems in the Deccan Plateau

BVS Reddy’

Introduction

Sorghum is one ofthe most important food and feed cropbhénatrid and semi-
arid tropics of the world. Sorghum being, €pecies with higher photosynthetic
capacity, and greater nitrogen and water use efficiergyrdlatively more
drought-tolerant than other comparable cereals such agemmid comes up
well in areas where it is difficult to cultivate maize. ltncae cultivated in
problematic soils (acidic and saline) and in a range ofterature (15 to 45°C)
conditions. It fits well in a range of cropping system#hvpigeonpea, cowpea,
groundnut etc. In India, sorghum is the third most impottirod grain after
rice and wheat. In the Deccan Plateau of Andhra Pradesktirgioy season
sorghum area and production (337,000 ha and 332, 000 t) igreeththan
figures for the rainy season (258,000 ha and 254,000 t) (E2004).

Adaptations

Sorghum is grown in both rainy and postrainy seasons. Whaiayr season
sorghums are grown both in vertisols and alfisols, posjrasorghums are
predominantly grown on vertisols using residual soil nioie. In regions where
irrigation facilities are available either through opeslls, borewells or canals,
sorghums are also grown in the summer.

Uses

While grains from rainy season-adapted sorghums are usedlynfor poultry
and livestock feed, alcohol and starch manufacturing (Kletial. 2000), stalks
(stover) are used for animal fodder. Best food qualityrgrdgiustrous, bold and
semi-corneous) come from postrainy season-adapted eugtivStover from
postrainy season sorghum is also highly valuable as anfodder. Sorghum
stover is an integral component of maintenance rationsuofimant livestock,
especially of smallholder farmers. For farmers, both gramd stover (crop
residue) are of equal importance in both seasons and masake¢ of harvested
stover almost equals harvested grain (Seetharam et &5)19

 Special Project Scientist (Breeding), ICRISAT, Pateeru, Andhra Pradesh, India.
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Constraints

In Andhra Pradesh, sorghum grain and stover productivityainy (1.0 t/ha
and 2.5 t/ha) and postrainy seasons (0.9 t/ha and 2.25 t/ha) a¢r&rfeld

level is lower than productivity at research stations /tatand 12 t/ha in the
rainy season and 4 t/ha and 10 t/h in the postrainy seasonpngnmeasons
are damage due to shoot fly and grain mold during the ramts shoot fly and
terminal drought post rains.

Improved cultivars

Several improved cultivars (based on ICRISAT's improvestngplasm or
their derivatives) for both rainy and postrainy season tateggns have been
developed and released for cultivation in Andhra Pradealfcanthroughout
Indiaby ICRISAT incollaborationwith Indian Council of Aigultural Research
(ICAR), state agricultural universities and private seethpanies.

Rainy season

CSV 15: A medium duration (110 to 115 days), high yielding, duatpmse
variety released in India by the Indian Sorghum Program i841€L SV 15 has
a tan plant color with thin and highly juicy stems with 13%auand a grain
yield of 2.9-3.1 t/ha and a fodder yield of 12.0-13.0 t/ha.

PSV 16 (Palem Sorghum Variety 16):A medium duration (105 to 110 days)
variety developed at Regional Agricultural Research i8tat Palem, Andhra
Pradesh, and released for cultivation in Andhra PradHshas a tan plant color
with juicy stalks (12% sugar). Grain yield of 3.0-3.5 t/lrelafodder yield of

8.0-10.0 t/ha with pearly white and medium bold grains2(§/100-seeds). It
is tolerant to drought and major insect pests such as sfypatnd stem borer
and diseases like grain mold.

CSH 18 A medium duration (105 to 112 days), grain mold-tolerapbmd
developed at Jawaharlal Nehru Krishi Vishwa Vidyalayaddre, Madhya
Pradesh, and released for cultivation throughout sorgigumwing regions in
India in 2000. Plant color is tan with thick and juicy stefi§% sugar content).
Grain yield of 4.8-5.5 t/ha and fodder yield of 9.0-10.0a/with pearly white
and medium size grains (2.8 g/100grains).

PSH 1 (Palem Sorghum Hybrid 1):A dual-purpose medium duration (105-
110 days) hybrid, developed at Regional Agricultural Resle Station (RARS),
Palem, Andhra Pradesh, and released for rainy seasorvatitin in the state in
1998. Plant color is tan and it has thick and juicy stems. rdingyield is 4.5-4.8
t/ha and fodder yield, 11.0-12.0 t/hawith cream-colorezdium sized grains.
It is tolerant to shoot fly, stem borer and rust.
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JK Jyoti: A dual-purpose medium duration (105-110 days) hybrid teved
by JK Agri-genetics, Secunderabad, Andhra Pradesh. Rlalotr is tan with
thick and juicy stems. It produces a grain yield of 4.0#4h& and fodder yield
of 8.0-10 t/hawith cream-colored lustrous bold grains @500 grains). It is
tolerant to drought and pests.

ML SH296: Adual-purpose mediumduration (104-108 days) hybrid tgved

by Mahendra Hybrid Seeds Co Ltd, Jalna, Maharashtra. l&as plant color
with medium thick stems. It produces a grain yield of 4.8-#ha and fodder
yield of 8.0-10 t/ha with pearly white bold grains (3.5 g@l@rains). It is
tolerant to drought and aphids.

Paras Pradhan: A dual-purpose medium duration (105-110 days) hybrid
developed by Emergent Genetics India Pvt. Ltd. It has gtant color with
medium thick stems. It produces a grain yield of 4.5-5.0 €hd fodder yield

of 8.0-10 t/ha with bold, white and globular grains (3.2 d@Id¥ains). It is
tolerant to lodging.

Postrainy season

NTJ 2 (Nandyala Tella Jonna 2): A dual-purpose late-duration (125-130
days) pure line variety developed at RARS, Nandyal, arehseld for postrainy
season cultivation in Andhra Pradesh in 1990. It has a tant ptdor with thick
and juicy stems with 18.5% sugar content. It produces gy&hd of 3.0-3.2
t/ha and fodder yield of 10 t/ha. Grains are pearly whité laald (3.3 g/100
grains).

SPV 1411 (Parbhani Moti): A dual-purpose medium duration (115-120
days) postrainy season adapted variety derived from G@-213, a landrace
selection (IS 33844-83) developed at ICRISAT. It was depetband released
by Marathwada Agricultural University, Parbhani, as Hhani Moti' for
postrainy season cultivation in Maharashtra in 2002. Idpoes a grain yield
of 3.5-3.7 t/ha and a fodder yield of 7.2-7.5 t/ha. The gré;8 g/100 grains)
are pearly white and bolder than the popular variety M 381 @/100 grains).
Its protein and free sugars contents dmaékri making and stover qualities are
significantly superior to SPV 1359 and comparable to M135-

SPV 422: A dual-purpose medium-duration (110 to 115 days) posyrain
season-adapted variety derived from good grain populatibhas a tan plant
color with red plumes and juicy stalks. It produces a gsaald of 3.5-4.0 t/
ha with good thresh ability and fodder yield of 10-11 tAméh creamy white
grains bolder than that of M 35-1.
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Irrigated areas

In the regions where irrigation facilities are availabggain sorghum hybrids
are grown especially in the summer season. Hybrids suckKa®yoti, MLSH

296, Paras Pradhan, PSH 1 and CSH 18 are suitable favatitin at this time.
Forage sorghums are popular in irrigated tracts, espgciallperi-urban areas
in all seasons ie, rainy, postrainy and summer seasontat@f sweet sorghum
cultivation is also becoming popular in irrigated tracts.

1. Forage sorghum

The growing dairy industry has resulted in greater demasrdchttle fodder.
Among forage crops, sorghum offers great potential to Empnt fodder
resources because of its drought tolerance, wide adaptatapid growth, high
green and dry fodder yields and good quality (Pahuja et @2p0The improved
cultivars for the postrainy season such as NTJ 2, SPV 14id $PV 422,
and rainy season cultivars such as CSV 15 are excellenhsorgarieties for
fodder. Some other promising, high-yielding, tilleringdamon-tillering fodder
sorghum varieties with juicy stalks are listed in Tablesand 2. Farmers tend to
have apprehensions about stover quality of improved ansi; however, stover
quality traits such as stem sweetness, leafiness and digégt of improved
sorghum cultivars are better or at the least on par with leaskties (Table 3).

2. Sweet sorghum

With the Government of India's policy to blend ethanol irtrpé and diesel
at 5% level and the likely increase of this proportion aift0% in a phased
manner, the use of sweet stalk sorghums for ethanol proauds assuming

Table 1. Promising tillering fodder sorghum lines developd at ICRISAT,
Patancheru.

Brix's reading Fresh fodder yield Grain yield

Variety at maturity (t/ha) (t/ha)

IS 33558-1 21.67 54.88 0.35
HT POP-F3-47-1 17.83 50.14 3.41
ICSR 93022-1 20.00 49.84 152
ICSR 93019-2 16.67 48.35 3.23
ICSR 93024-1 21.67 46.66 0.37
HT POP-F3-50-1 18.50 44.76 173
SSG 59-3 (Check) 14.67 36.12 2.08
Mean 18.94 43.58 193
CV (%) 6.9 13.0 16.0

CD (5%) 2.16 9.38 0.51
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Table 2. Promising non-tillering fodder sorghum varietie s developed at
ICRISAT, Patancheru.

Brix's reading Fresh fodder yield Grain yield
Variety at maturity (t/ha) (t/ha)
ICSR 93034 21.33 63.09 1.38
NTJ 2 22.00 55.34 0.57
E 36-1 22.00 54.20 0.84
Seredo 21.67 48.15 147
64DTN 20.33 46.37 2.19
SSV 84 (Check) 22.67 54.94 0.29
Mean 17.87 36.41 3.65
CV (%) 8.39 15.52 22.96
LSD (5%) 2.43 9.18 1.36

Table 3. Performance of improved sorghum cultivars over dcal varieties
for grain and stover yields and for stover crude protein content and
digestibility. **

Crude protein Grain yield Stoveryield
Genotype NDM content* Digestibility (t/ha) (t/ha)
CSH 16 0.425 2.656 43.00 0.87 19
CSV 15 0.357 2.231 45.93 0.90 2.3
PSV 16 0.357 2.231 46.02 0.80 2.2
S 35 0.401 2.506 46.31 0.60 2.6
Local 0.385 2.406 40.46 0.30 25

* Crude protein content = NDM x 6.25

** The estimates are based on the laboratory analysis ofrssaweples of improved and local sorghum
cultivars (supplied as a part of ICRISAT-led DFID-fundedtition project activity) grown by 48
farmers' in Mahbubnagar and Rangareddy districts of AadRradesh.

greater importance. ICRISAT has developed several priomisweet stalk
sorghum varieties (Table 4). A sweet sorghum hybrid NSHH- developed
by National Research Centre for Sorghum from ICSA 38, aRIBAT-bred
male-sterile parent (seed) and SSV 84 (the sweet-stalghsor variety bred
and released for general cultivation by the national paogin India through
extensive testing in All India Coordinated Sorghum |mpement Project in
1992/93) is being recommended for release for commeénrzilivation.
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Table 4. Promising sweet sorghum varieties developed at IRISAT, Patancheru.

Brix's reading Fresh cane yield Juice yield Grain yield

Variety at maturity (t/ha) (t/ha) (t/ha)
ICSV 574 21.67 48.98 12.13 0.69
ICSR 93034 19.33 53.68 12.06 0.31
SSV 84 (check) 22.67 59.17 13.60 0.15
Mean 15.70 43.95 12.03 4.62
SE + 0.74 3.56 1.41 0.59
CV (%) 8.1 14.0 20.4 22.0
LSD (5%) 2.05 9.90 3.94 1.63
Conclusion

Sorghum is a versatile crop, which comes up well in a rangeodftypes,

latitude and temperature regimes. There are differemegy of sorghums
(grain sorghum, fodder sorghum, dual-purpose sorghuh smeet sorghum)
to choose from depending on the product need and adaptatiomgroved

cultivars are available in all types of sorghum and farmesw® rhave a wider
choice of the cultivars than ever before. Being a droughertait and multi-
purpose crop, sorghum is the best alternative in fredyedrought-prone areas
such as Anantapur. It is suitable for intercropping withertdrought-tolerant
crops such as pigeonpea and cowpea. As its fodder qualigerigas well as
stover) is excellent, it could be the best alternative tougdnut haulms. In
irrigated tracts, sweet sorghum for ethanol productiomlea grown, if tied up
with distilleries in the vicinity.
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Seeds of choice for sustainable agriculture

B Sreenivas *

Introduction

The development of seed involves several stakeholdensndrs, researchers,
producers, public and private seed extension serviceipeos. Seed is the
most critical input in any production system. The termedevould include
traditional seeds, seedlings, cuttings, slips, graftstasue cultured plant; Seed
can also be said to mean Sustainable Ecological and Econbevielopment.

Improved seed contributes to about 40% increase in craddywhile
fertilizers enhance yield by 50%. Together the yield inseewould be in the
order of 95 percent. However, with improved crop managenthete is further
jump in yield to the tune of 135%. Thus, the synergy is ofast importance.
Although the agricultural community is aware of the ypytad genetic potential
of varietal development, they are less aware of the yd&pped agronomic
potential for improvement in crop yields. Evans of CSIRQus&alia, quotes
the example of six-fold increase in potato from 1920 toghesent time mainly
due to improved agronomic practices without any significiacrease through
genetic yield potential.

Historical perspective

Inancientagriculture, preservation of seed was maindyfahmers' responsibility.
They preserved matured seeds, and sun dried them on ha&ashthg grounds.
Alternatively, kings preserved and maintained seed bankisdistributed them
to farmers in times of difficulty. Seed was stored in potshéaps of husk and
also in bowls. It was also well known that uniform seedsdpice excellent
results and that seed is the origin of good yields.

Current focus

Till a new genetically engineered improvemesgtsin, we must take what
agronomic interventions for improvement in crop prodoative can get while
keeping seed the prime factor.

Improvement of extension knowledge, therefore, is thedneé the
hour. At present, public-funded agricultural extensiorvésy limited. One
conservative estimate by the National Institute of Agitural Extension
Management (MANAGE) puts thefigure at 25-30 minuteshpsar/per farmer

! Former Chief Scientist, ARS, ANGRAU, Anantapur. Presently Consultant, AMRARD, Rajendranagar,
Hyderabad, Andhra Pradesh, India.
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- an abysmally poor status. To bridge the gap, it is negegsahave private
extension service providers, and at least one masterega(a good practicing
farmer) per habitation. In fact, the seed man's job aadsend with selling of
seed but starts with it. On-the-spot guidance would dcaly improve yields,
as examples from around the world have shown.

Farmer and new varieties of seeds

Farmers are always interested in new varieties of créyad toincide with
their own preferences. For example, farmers were lookin@ breakthrough
in groundnut that suited their ecological niche. In theseabe of such a
breakthrough, they used locally grown cultivar TMV 2. WhéCRISAT's
legumes pathology unit came out with suitable lines lik&5 V 91114, varieties
that were tailored to farmers' needs and overcame produoctonstraints, they
caught the sensitive eye of Anantapur's farmers. Demfamndhe cultivar is
growing and it is certain that the district will soon beusated with this line.

The role of the agro-based industry is also vital to theeti@yment of seed.
In Saurashtra, the vegetable oil industry stores buncietias of groundnut for
seed exchange with a runner type on barter basis as ageomtmeasure when
the season is delayed. In another case, the gum (gadgsiry in Rajasthan
helps production of improved seed of gaur on a 'no lassprofit' basis for
distribution to farmers. Such options are feasible imdAra Pradesh also; for
instance with the biodiesel industry in Jatropha, Pongammd the match
industry and Poplar.

Quality of produce under the new WTO standards is impurtzoth for
internal and international markets. There have beererakvnstances where
our produce has been rejected or downgraded at the irtterad level.

* Shipment of wheat rejected by Irag on grounds of quality

e Turmeric affected by curcumin recovery.

* Low prices of pumpkin and banana in Japan because of lagkiformity
and desired quality.

* Cloves and cardamom inferior in quality to those avddalbom Malaysia
and other far eastern countries.

A few areas where higher demand exists and can be met arghcoarse
cereals as animal feed, organic food to meet the demandn f'green’
consumers and the ever increasing demand of the aronsatd medicinal
industry. Sarpagandha, Aswagandha, Tulasi citronilla, Vertivend dye plants
can be grown by small farmers singly or collectivelym8arly green fodder
seed (Napier, Berseem, Lucerne and pasture seed Sikl®santhes hamata,
Cenchrus ciliaris,etc.) can be grown to support the dairy industry.

There are innumerable options for farmers and there whale gamut of
seed that is needed at the moment. If the inputs needeldl beustepped up,
all that is further needed is initiative.
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Village level seed system in groundnut:
Constraints and opportunities

A Satyanarayana '

Purity of seed is at the heart of agriculture. It is estedathat India's seed
business amounts to Rs 50,000 crore (approx. $11.3 bjllewery year. Seed
companies are growing over the years but the farmer, who thigsseed, has
still not benefited substantially.

Often seed is exorbitant and the farmer has to considesfudéy if he
needs or indeed can afford such seed. For example, chiliced#s Rs 50000/
kg, tomato hybrid Rs 20000/kg, cotton about Rs 350 to Rs 4001p0 g and
BT cotton seed Rs 1600 per 400 g.

A liberalized agricultural environment in accordance wMtorld Trade
Organization (WTO) agreements is imminent. Apart frémee import and
export, seedwill be patented and come at a premium ath conditions: if
you buy patented seed, you must also accept all conditdoctmted by that
sale. Fortunately, India has maneuvered for the plantetsamprotection and
farmers' rights. Farmers can grow their own seed, retaioritife next season
and even give it away to neighbors. Once WTO becomes opesdtand IPR
enforced, the seed can only be bought and at the rates firedcA kilo of BT
cotton, for example, will cost Rs 1600.

What happens if we don't buy seed? If we could produce our owenhityg
seed, there would be no need for seed companies and IPR weadbdne moot.
In order to do this, however, we to concretize our own "seed¢ept". In fact,
this is a return to roots. This was how agriculture wasitradally conducted.
Farmers would select good grains and store them safe asTeisdis no longer
the case today. Seed is supplied by agricultural reseaetiosé. There is a
misconception, particularly among groundnut farmerst drdy seed obtained
from 'outside’ sources does well. In truth, any good seed e the capacity
to germinate and have vigorous growth (genetic vigor).

We must find ways to achieve quality and long shelf life afdséhat we
produce. Seed collection is not simply about collectimgpation of the yield;
it must be done scientifically. First, it is important tooose carefully the
plant from which we intend to collect seed. Let me illustraséng chilli as
an example. Usually farmers select large size chilliessied assuming that
the large size indicates robustness. When the seed doesnitn@ate properly,
they naturally tend to blame their seed, not realizing tthas is varietal
deterioration. Generally, most of the crop bears medained chillies. The

! Director of Extension, ANGRAU, Hyderabad, Andhra Pradesh, India.
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right way to choose seed is to mark out plants from the ceoftéhe crop that
bear greater numbers of chillies, ie, unpollinated plafisese seeds must be
kept apart and theyill easily crop severacresthefollowing seasonThis is in
no way inferior to seed bought in the market.

This could be done with other crops as well. In paddy fotaimse, in the
case of variety BPT 5204, farmers must mark 2 to 5 cents irethe field
and pluck 'off type' plants. The rest of the crop in that assalze harvested
separately, dried in the shade and kept carefully as seedeUSRI cultivation,
about 10 to 12 tillers generally give 2 kgs of seed. As of nmaddy is grown in
one crore acres and 30 crore kgs of seed is used to plamrtrolpe which means
Rs 450 crore (@ Rs 15 per kg) is spent on seed alone. Thesdmgunt could
be saved and diversified if only farmers could collect asée their own seed in
a scientific manner.

In Anantapur district, groundnut is cultivated in 8 lakh tages, and 100-
120 kg of groundnut kernels are used as seed per hectdriehwamounts to
about 20 crore kg of seed. As of now, the seed corporatiopplgwseed on
subsidy. If farmers raised their own seed, this money cieldaved and used
elsewhere. In Gottipadu village, Guntur district, coteord chilly farmers used
to buy hybrid seed, spending Rs 68,76,000 per year. | waasaghthe scenario
and started to help them grown their own seed. Today natgdesfarmer from
Gottipadu buys seed. At the community level, the savinmgseaormous.

Crops can be of two types: self and cross-pollinated. Grounds a self-
pollinated crop. At harvest or even before that, off typeplants that are of
any other or mixed variety must be removed. Plants with gegd agronomic
character and yield must be kept aside. It is a job that ne@dsentration and
involvement. After sufficient seed for the next crop iosén, the rest of the
produce can be sold.

Every year, 4 to 5 lakh quintals of groundnut seed is s@gpido Anantapur
on subsidy. Where this seed is coming from? Traders who bad/fsem farmers,
sell to seed companies. The seed company then sells to theergoent, which
in turn supplies seed to farmers. Instead farmers could wedduce and
preserve their seed, thereby saving money and ensuringduglity.

When the new variety 1010 in paddy was released in threedatsnof
West Godavari, each farmer was given 1 kg seed and asked Iltophyuseed.
Within two years farmers there have stopped buying seefhrifers take care
to produce pure seed, quality is bound to be far superioeéd bought.

Hybrid seed

Producing hybrid seed is a very simple matter. With maizenasxample: sow
four lines of the female parent followed by two male lines.thAé time of
flowering, the tassels (male flowers) come out first fetbd by silks (female
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flowers). Before the silks emerge, the male tassels mestemoved (female
lines). Pollen fromthe male lines falls on the femalesinfertilization occurs and
seed development follows. The resultis a hybrid. Seed aomeg unnecessarily
create a mystique around these types and confuse farmers.

Another advantage to farmers' producing hybrid is thatemiéhe seeds
do not need to be procured time and again, as they are alreadsbée with
the farmer. Hybrid seed, on the other hand, has to be replecen year.
Farmers must realize that seed from companies is also peadly farmers like
themselves, and that all that such a process needs isl@ tiiaining.
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The existing seed system at the village
level: Farmers' perceptions

P Parameswara Reddy(Lingareddypalli, Bathalapalli Mandal, Anantapur
District)

Normally, some quantity of groundnut pods collected in kinarif season is
stored and used as seed in the following rainy season. At ahmef level,
storage facilities are generally poor and so, most farmeelistheir produce and
buy seed at the time of sowing.

At harvest, some farmers keep the pods in the field for alouteek for
drying and then pluck them for storage. Properly dried pardskept in gunny
bags with celphos tablets to avoid inset pests. Celphostsldre replaced
periodically. Many rabi crops are grown with this seed. &ctf rabi season
crops yield much fuller pods than the kharif crops. Rahiiags are best done
in November wherever there is a source of irrigation.

K Ramachandra Reddy(Akuledu, Singanamala Mandal, Anantapur
District)

Four or five years ago, we would preserve our own groundned $eom the
rainy season for sowing the next year. However, recefutyy' a storage pest
has become a menace and damages stored pods. So we now depehd
state department of agriculture or the AP State Seed Catfm or Oilseed
Growers Federation for groundnut seed. We would appreeiaschnology to
manage the pest.
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Recommendations

During the course of workshop, intensive deliberations sjentists, NGO
representatives and farmers resulted in the followisgommendations, arrived
at by consensus.

The importance of dual-purpose disease-tolerant groundma sorghum

cultivars was well recognized. The workshop recommendether participatory
research in identifying and developing new cultivars dlgao the tract.

The workshop recommended rapid seed multiplication arsdridiution

through peoples' institutions with interested researah G O institutions
as facilitators.

The components of successful | DM technology for groundmeduction,

needs further validation and expansion in more villages.

Convergence of line departments and development agemtiest be done
immediately for rapid dissemination to stakeholders.

Further research is needed on eliminating aflatoxin cmation in grain

and crop residues of dryland crops, with special emphasigroundnut and
sorghum.

Based on consistent on-farm research data, state agrialiluniversities
and seed companies may initiate release of promisingvew$ of groundnut
and sorghum.

Measures must be taken to encourage farming systems @uah-purpose
crop cultivars as the crop base with a special focus on bolakr farmers
and their economic sustainability.

The role of women in small and marginal farming systemstrbesstudied
and encouraged. Research must also seek ways to empowernwante
promote gender equity.

The participants of the workshop wished to go on recorddnsensus that
the unique project deserves special compliments and égoeethe need
for its continuation so that further innovations may khiaved.
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About ICRISAT

The International Crops Research Institute for the Semi-Arid Tropics (ICRISAT) is a nonprofit,
non-political organization that does innovative agricultural research and capacity building for
sustainable development with a wide array of partners across the globe. ICRISAT's
mission is to help empower 600 million poor people to overcome hunger, poverty and
a degraded environment in the dry tropics through better agriculture. ICRISAT belongs
to the Alliance of Future Harvest Centers of the Consultative Group on International

Agricultural

ICRISAT-Patancheru
(Headquarters)
Patancheru 502 324
Andhra Pradesh. India
Tel +91 40 30713071
Fax +91 40 30713074
icrisat@cgiar.org

ICRISAT-Bamako

BP 320

Bamako, Mali

Tel +223 2223375
Fax +223 22286S3
icrisat-w-mali@cgiar.org

ISBN 92-9066-485

Research (CGIAR).

Contact information

Liaison Office

CG Centers Block

NASC Complex

Dev Prakash Shastri Marg
New Delhi 110 012, India

Tel +91 11 25849552/25842553/25841294

Fax +91 11 25841294

ICRISAT-Bulawayo
Matopos Research Station
PO Box 776,

Bulawayo, Zimbabwe

Tel +263838311to 15
Fax +263 83 8253/8307
icrisatzw@cgiar.org

ICRISAT-Nairobi

(Regional hub ESA)

PO Box 39063, Nairobi, Kenya
Tel +254 20 7224550

Fax +254 20 7224001
icrisat-nairobi@cgiar.org

ICRISAT-Lilongwe

Chitedze Agricultural Research Station
PO Box 1096

Lilongwe, Malawi

Tel +265 1 707297/071/067/057
Fax +265 1 707298
icrisat-malawi@cgiar.org

I www.icrisat.org

Order code CPE 157

ICRISAT-Niamey
(Regional hub WCA)
BP 12404

Niamey, Niger (Via Paris)
Tel +227 722529, 7227
Fax +227 734329
icrisatsc@cgiar.org

ICRISAT-Maputo

clo INIA, Av. das FPLM No 2698
Caixa Postal 1906

Maputo, Mozambique

Tel +256 21 461657

Fax +25821 461581
icrisatmoz@panintra.com






