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CULTYIVATION PRACTICES FOR GROUNDNUT PRODUCTION IN TDIA
1 INTRODUCTIC

There are no readymade formulae that one can apply over large
areas to obtain a quantum yield jump over large areas from the
current National average of 800 kg hn-l pods of groundnut pods to the
yields of the order reported from ICRISAT. (45 ¢t ha-l in Kbarif end
6-8 ¢t ha‘l in Rabi). However, by reducing the gap between the
“"resesrch"” wmanagement and the farmer's cultivetion practices, and
through well planned extension activities groundnut production cen

be increased substantially over large areas of the country.

Some farmers in India are already achieving up to 70X of the yield
levels reported above, but they are too few to make an impact on the
overall groundnut production in India. On the other hand, if s
majority of farmers were to produce only slightly more than they do at
present, then the impsct on the National production would be
significant. This is what we should sim for. At the current market
prices, a good crop of groundnut can compete with any of the other
cash crops, e.g., cotton or sugarcane. So an incentive for adopting s
moderate input techmology exists. In fact, our experience during
Kharif 1987 shows that farmers with resources are willing to invest in
the inputs necessary for obtsining a good groundnut crop, provided

the returns are assured.

Effective demonstration is the best way to transfer any
technology, for, "seeing is believing®™. The Govermment of India,
ICRISAT, State Agriculture Departments and Oil 8Seeds Growers

FPederstions (Farmers Co-op Societies) are collaborsting in setting up



such demonstrations. Kharif 1987 was the first season when
demonstrations were laid out in five msjor groundout growing States
of Indis, Tamil Nadu, Andhra Pradesh, Karnatska, MNshsrsshtrs and

Orisas.

ICRIBAT has provided e generslised peckage of cultivation
practices thar helps to give 3 to 5 fold increase over the current
yields of kg hn-l. This psckage was originally evolved for rabi
cultivetion but was modified and tested for the first time in the
1987 Kherif sesson, The package of cultivation practices was besed
on data from experiments carried out in various parts of the world, on
our experience at ICRISAT, on results of AICORPO experiments, and
incorporates the expert opinion of ICRISAT specislists, breeders,
physiologists, agronomists, plant protectionists and soil chemists.
We are hopeful that it will be possible to raise groundnut pzhdnction
from the current 800 kg ha.1 in the Kharif to 1700 kg ha and *IOI the
current 1500 kg hn-l in the Rabi to 2500 kg ha" over llrgﬁ areas
during the next few years, by adopting s cost effective technology
based on constraint analysis. Our experience shows that this could be

done for only a small increase in the current cost of cultivation

cost.

The present report is based on the expertise of several scientists
at ICRISAT, sand the limited experience gained from 1987 Kharif season
trials. Obviously, this report is not complete because we sre strill
learning and investigsting about various components of groundmut

production, and effective modes of transfer of technology.



2. CONPORENTS OF NIGE AND STAMLRE YIKLDS

High yields of grouandnut depend upon two factors, the genetic
potential of the variety, and the provision of productior technology

suitable for realising at lesst some of this potential.

Groundnut varieties come in all "shapes and sizes™, but the point
of ioterest in the Indien context is the differences between
"Virginis™ and "Spanish™ and "Valencia™ groups of groundnutes. The
virginia groundnuts have high yield potential, but require, a longer
durstion of 130~200 deys to realise this potential. 8o if we allow
virginia varieties, e.g. M 13, to msture fully (150-180 days), the
yield levels accrued could be very high. The very high yields
reported from Zimbabwe, the USA and Israel are from virginia runner
varieties. In Indis, sbout 50X of Kharif groundnut is grown to runner

varieties e.g Punjab 1, M 13, Karad 4-11.

Most spanish varieties are of shorter duration (95-110 days).
They have determinate growth habit, s limited flowering period, fewer
branches and lsrger leaves than virginis varieties and have pale
green foliage. They lack seed-dormancy. Their yield potential is
limited, and unless we have high plant populations and provide key
inputs, yi.léc from these varieties will be low. Almost the entire
Rebi crop is comprised of spanish varieties, e.g. TMV 2. and because
traditional cultivation practices sre used, the yields, although
better than those in the Kharif sre low; Ca 1500 kg b.-l.

For stesbility of yield, good crop husbandary 1is of prime
importance. Soil management (structure, nutrition), water management,

and management of disesses, pests and weeds are some of the components
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of good agronomy.

The effective crop growing period, im both Kharif snd Rabi seasons
is relstively short in India. The Kharif season starts in late June
and ends in October. Temperatures range between 30 and 35° C during
this period, and sre not restricting, (threshold temperature 10 C),
the rainfall (amount and disrtribution) is @ crucial factor. With such
& short growing season (about 90-100 days), unless we practice good
agronowmy, the yields will be low. These practices are - (1)
supplementary irrigarion (2) high soil fertility (3) high plant
density and uniform distribution of plants (4) optimum sowing date,
(5) protection from excess water or scant weter, (6) protection from
weeds, and (7) protection from leaf loss (pests, disesses). With

-1
protective irrigarion, & yield of 2-3 t ha of dry pods is easily
achievable from rhe existing varieties in the Kharif season. The
underlying principle is to raise groundnur under irrigation and

consider rains as supplementary to the irrigation.

In the Rabi season, short duration (110-130 days) virginia or
spanish bunch varieties e.g. ICGS 11, ICGS 44, Kadiri-3, are more
suitable than the currently grown bunch varieties because of their
high yield potential. In this sesson, water supply, weed and insect
pest management are important. Farmers invest more in Rabi crops than

in Kharif crops because of sssured yields from the former.

3. BOILS
Groundnuts are grown in India on all sorts of soils ranging from
very clayey vertisols to sandy soils. Generally, any type of soil

having pH of 6.5-7.0, high fertility, good moisture retention
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capscity and good drainage cen be used for groundnut cultivetion.
However, fertile sandy loams, light alfisols, and well drained
vertisols that are well supplied with calcium end & moderste amount of
orgsnic matter sre ideal. Our best yields in the 1987 Kharif ctrials
are from fine textured vertisols that sre rich in organic matter and

phosphates, and when the crop received two protective irrigations.

Nutritional requirements of the groundnut crop are given in Table
1. It is essentisl to determine the fertility status of individual
soils. Generslised recommandations for fertilizer spplication are of
little help. Fortunately, e0il analysis facilities are available
throughout Indis, and should be fully utilised. Our own soil analysis
(Table 2) of & limited number of sites has shown that most soils had
salt content ranging from 0.1-0.5 m.mhos/cm against an upper threshold
of 1.0. Hﬁon sslt content is low, particularly, that of sodium, even
the high soil pH, i.e. above 8.5, may not be directly harmful to the
plants. However, both very high and very low pH csuse secondary
problems of nutrition savailability and should be avoided. The optimum
pR for groundnut is 6.5 to 7.2. The range of low pH that we observed
was 5.3 to 5.7 in parte of Orissa (Sukinda ares), Tamil Nadu (Neyveli
ares) and Karnataka (Bangalore srea) (Table 2). Such low pH coupled
with high sluminium and manganese contents, e.g., in Neyveli, may
creste toxicity problems. Liming is essential to rsise the pH of such
soils. By mixing finely-ground dolomite (lime) @ 5 t hl‘l. we could
raise the pH from 5.7 to 7.0 in Karnatska, 5.55 to 5.8l in Orisss and
5.28 to 6.64 in Tamil Nadu. Our experience indicates that liming of

acidic soils is beneficial to the crop.
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At Sukinds (Orisss State), where s0il pH was rsised from 5.50 to
5.81 by aplicstion of lime, the number of pods per plant in the limed
plot was substantislly higher than that in unlimed plot. The 1limed
plot hsd less electric conductivity (0.11 sgainsrt 0.15 4in unlimed
plot), lower Zn concentrstion (0.84 ppm egeinst 1.14 ppm), lower Ye
concentration (35 ppm sgainst 50-86 ppm) but there was no aspparent
effect on Mn concentration (52.8 ppm agsinst 39.4-50.4 ppm). At
Neyveli (Tamil Nedu Stste) mixing of finely-ground dolomite to acidic
soils just before seed bed preparation resulted in a change of pH from
5.48 to 6.48 within a period of one month. It ig customsry and
convenient to apply lime 2-3 wmonths before sowing, however, our
results indicste that if dolomite is finely powdered and if soils are
moist, and temperatures high, the pH can be raised in s shorter period
of time. It is, however, convenient to apply lime durimg land
preparation. pH beyond 8.5 may not directly hsrm the plants ~ unless
salt goncentratrion is sleo high (X 1.6 OC, normsl X1.0). However, st
high pH most micronutrients except Boron become unavailable, Iron
chlorosis 1is @ wide-spread problea in many soils e.g. ealfisols st
Gadwal, (Mahboobnager District, Andhra Pradesh, pH 8.6) and Koppsl
(Raichur District, Karnstaka State, pH 8.25) and in vertisols (Andhra
Pradesb, Maharashtra, Karnatska end Tamil Nadu) (pH range 8.05-8.63).
We do mot know of any cheap and effective method to reduce the soil
pH, but leaching of sslts through proper drainage, incorporating FYM
into the soil, and use of ammonium sulphate and gypsum will lower the

pH.

The field that is selected for groundnut sust have a fairly steep

slope (0.8 to 2X) in at least one direction. This is a necessity for
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black clayey soils where prolonged water stagnation is of frequent
ocurrence, uaking Kharif crop cultivation an impossible task. The
best way to grow groundnut on such soils is to prepare raised beds
with frequent drainage channels. In Mahsrashtras, at several
locations, the growth of groundmut plants, root development, pod size
and number of pods per plant on raised beds was much better than that
on flat lands. Merely having a good overall slope will not suffice;
the field wust be graded properly to savoid undulations which will

hamper the smooth run off of excess water.

Low moisture holding capacity of the soil, quick drying and crust
formation were problems in the lateritic soils of Tamil Nadu, Andhra
Pradesh, Maharashtra and Karnstaks. The hardness of soil physically
restrict the full development of pods as was the case in lateritic
soils in Tamil Nadu and in very clayey soils in Mahsarashtra.
Addition of FYM can considerably reduce these problems. Usuaslly 20
t/ba of FYM should be recommended. Even for black soile, FYM 1is
essential because its spplication will improve the porocity and
structure of the soil and make it less "sticky"™. It also provides
most micronutrients. Addition of FYM should be [ ] general

recommendation. -

FYM, besides cowdung, contains stubbles, stalks and other crop
residues. Stubbles and crops residues may be conducive to the growth

of psthogenic fungi e.g Sclerotium rolfsii that ceuse seedling

mortality. Spreading FYM in s thin layer making it moist and covering
it with thin polythene sheet for a period of one month in the bhot
sun, msy induce slow, "moist™ hesting of FYM and thus kill most of the

harmful organisms. This "solarizetion” needs to be experimented with.



In many villages, biogas plants hsve become common. The cowdung
slurry is s rich source of organic matter. In parts of Maharashtra,
(Sangli-Satars-Kolhapur districta), farsars add single superphosphsate
to the slurry before it is applied to the field. The sadvantages or
other-wise of this practice are not fully known aend  wmerit

investigation.

Under the present context of impoverished soils, rhere can not be
s substitute to adding FYM to soils. FYM has several beneficial
effects, on light and also on heavy soils, by improving soil
structure and buffering capacity, water holding capacity, availabilicy
of micronutrients and adding some nitrogen. However, FYM is difficulte
to obrain. An alternative to FYM is to practice green manuring with

crops like sannhemp, dhaincha and other legumes or by sheep penning.

LARD PREPARATION

The final seed bed should be fine-textured. Afrer the firsr deep
ploughing and 2-3 light ploughings, FYM should be mixed ip the the
soil, followed by harrowings. Before final preparation, all stubbdble,
stones etc. ashould be removed. It is essential to remove sgtubbles
and crop debris because they harbour pathogenic fungi euch as

Sclerotium rolfsii that later on may csuse collar rot or root rot (see

diseases section). After cleaning up the field, one or two harrowings

should be given.

YERTILIZERS/SOIL AMENDMENTS

Analysis of soils from a limited number of sites have shown that

most are deficient in phosphorus and potash, and some in iron and Zinc



(Table 2). Potash was found deficient in parts of Karnateka, Andbra
Pradesh, Orissa, eand Tamil Nadu, but not in Msharashtre. A dose of
50-100 kg of Muriate of potash (K=48%) (Table 3) just before the final
seed-bed preparation may be advantageous in these areas. However,
response to potash has been erratic. So & general recommendation may
be wasteful in individual cases. The plants grown on deficient soilas
express symptoms of potash deficiency on the older leaves; the margins
of leaflets start yellowing. This is usually followed by interveinal
chlorosis and finally necrosis of the leaves, beginning at the margins
and proceeding inwards until the leaf falls off. The youngest leaves
are least affected. In Mahsrashtra, rthe potash is usually sdequate,
but we came across s field where potassium deficiency was scute. This

highlights the importsnce of soil testing of individual fieldas.

Soils in parts of Karnataka, Andhra Pradesh, Tamil Nadu and
Maharashtra are deficient in phosphorus. The plants grown on soils
with accute phosphorus deficiency show severe asrunting, leaf curl,
and pink or voilet veination (from accumularion of snthocysnin
pigements) on the stems and undersides of leaves. Such symptoms were
noticed in Anantspur and Kurnool Districts of Andhra Pradesh. The
plants however, recover when roots go deep and tap more soil. Mild
symptoms of Phosphorus deficiency are expressed as greener than normal
leaves and stunting of plants e.g. at Guledhslli (Karnstaka State).
Phosphorus when applied as superphosphate starts becoming available
within 15-20 days after application if the soils are moist. The best
svailsbility of phosphorus is st pH 6.5. Soils should receive
phosphatic fertilisers each year to build up the phosphate level. A

-1
dose of 200-400 kg he single superphosphate may be required. Soils
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having lese then 10 ppm P by Olsen’s method should receive phosphatic
fertilisers. This should be mixed with soil just before the finsl
land preparation. Alternatively, it cen be applied in seed furrows
before sowing. Single super phosphate is & mixture of Cs phosphate
and Ca sulphate and is preferable over di-ammonium phosphate as &
source of P because it will provide Ca and S slso. Our experience
shows that most crops in Maharashtrs respond to phosphorus
spplication. It is likely rhat the doze of phosphorus will bave to be
increased et lesst by 2 fold over the currenmt doze of 40 kg P2 05.
The resson for the popularity of DAP as & source of P is becsuse it is
available in granular fore and S¢ is easy to appiy. Superphosphete

should slso be formulated in grenular form.

Nitrogen is generally not given if the soils have been plapted to

groundnuts before. This is becesuse native Rhizobia produce &dequate
noduletion and nirvrogen fixation. If groundnuts were nog grown

previously, or if the preceeding crop was not fertilised, an initial
sppliecation of nitrogen (10-20 kg N ha ) can be beneficial. Ammonium
sulphste is a better source of nitrogen than urea becsuse 4t also
supplies sulphur to plants. Nitrogen epplication may be necessary in
the ecidic soils of Tamil Nadu and Origsa where functioning of
rhizobia mwmay be hampered. Liming of acidic soils will improve the
nodulation. To ensure good nitrogen supply, waterlogging should be
avoided. In well drained soils, oxygen is available to roots for
respiration. Thie improves the ability of roots to absorb nitrogen

from soil, and for rhizobis to fix more nitrogen.

Generally, 2Zn is not deficient. However, soils in parts of

Kernataka  (Raichur District) and Andhra Pradesh (Mahabubnagar
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District) are deficient in Zn (Teble 2). Applicsation of 10 kg ha 2n
504 (commercial) resulted in increase of Zinc content from 0.8 ppm
to 4.31 st Neyveli (acidic soil), from 0.8 ppm to 2.52 at Musaravakkam
in Temil Nedu, end 0.44 ppa to 0.96 st R.K.S5hala in Karnataka(Table
4). Usual practice at ICRISAT is to apply 30 kg ha 2Zn 804 once in
every 3 years. In scidic soils, e.g.., in Orissa, Zinc deficiency is

not a& problem.

Boron deficiency has been indicated as a probles in Maharashtra
(Dhule district) and use of boronated phosphate is being tested. The
results indicste that 8 response to boron spplication has been
obtained from light vertisols at a few pleces. The boron deficiency
problem needs to be studied carefully. Boron deficiency causes a
"hollow heart' condition in kernels. It will be worthwhile to study
whether this condition can be eliminated by boron applicetion.
However, varietal character e.g. in JL 24 in which, there are large
hallow grooves in cotyledons, should not be confused with boron
deficiency. The critical level of Boron in soils has been estimated
at 0.15 ppm - 0.20 ppm by hot water Soluble method in Calcareous
soils. In agidic soils Boron mey not be deficient. Whenever B
additions sre needed, 0.5 to 0.75 kg hc—l is adequate. Higher doze
beyond 2 kg hal may be toxic.

There is very little informarion on Molybdenum (Mo) requirements
in groundnut and characteristic symptoms of Mo deficiency hsve not
been described, perhaps, becsuse most soils have high pH. Mo is
perhaps, the most "micro® of the micronutrients. However, Mo is

essential for Rhizobis to function properly. When Mo is deficient,

the bacteria cannot fix sufficient N for the plant which then shows
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symptoms of nitrogen deficiency. Mo becomes unsvaillable in acidic
soils. Liming increases the availability of Mo. Therefore, for acidic
s0ils, liming should be recommended. This coupled with spplicetion of
Mo will ensure its proper asvailability. Fertilisatiom with Mo is
inexpensive and easy and therefore sbould be viewed as & wmeans of
ensuring adequate N fixation for tbe crop. Twenty five grams of

Sodium molybdate (Ne MoO ) is sdequate for one ha.
2 4

Mangsnese appears to be adequate in moet soils, however, in acidic
soils o©f Orisss and Tamil Nadu, toxicity may result from excess of
this element. However, we have not observed the typical symptoms of
sangsnese toxicity i.e. brown spots on leaf margin, delayed flowering
and maturity and impaired fruir development. Manganese deficiency

does not seem to be 8 common problem. However, more detsiled studies

are tequired.

6.SEKD BED

We have msentioned the problem of chlorosis resulting frem water

stagnation. This problem is acute in heavy and also in light soils

with high pH, e.g., in Maharashtra, Karnataka, Tamil Nadu and Andhra

Pradesh. Groundnut is very sensitive to water-logging and this must

be avoided. Traditionally, groundnut is grown on flat land without

proper gradation and slope and the problem of water logging becomes

severe. To overcome this, & broad-bed and furrow (BBF) aystem is

suggested. (Fig 1). The raised beds should be 1.2 m wide and 15 cm

high and with two furrows of 30 cm width on either side to drain out

excess of water. This width of the reised bed will accommodate & rows

of groundnut st 30 cm distance between row. The Kharif 1987 trials
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bave indiceated that growth of groundnut on raised beds was wmore
vigorous, the leaf sise larger and the foilage greener than crops
raised on flat beds. The groundnut plots of ICG(FDRS) 10 sown on
raised beds and on the flat in adjacent plots at Guledhalli
(Rarnataka) and Teosas (Msharashtra) or of ICG ¥YDRS 10 and ICGS 11 et
Dhule in Mahsrasshtre, clearly showed the differences in growth and
foliage colour. With the same row and plant spacing of 30 x 10 cm,
the crop on raised beds achieved complete canopy cover by the 30th day
after emergence but on flat land, growth was less than normsl. The
crops grown on BBF showed good root development and thus suffered less
from deficiencies. This was clearly seen at Nardane and other places
in Maharashtra where the crop on flat land showed acute potash
deficiency and general yellowing of foliage. The crop on raised bed
showed excellent root growth and nodulation, vigorous plant growth,

and greener foliage. The difference in root growth were spectacular.

Good uniform growth and close canopy also reduces the bud
necrosis disease problem. Rasising groundnut on broad beds reduces the
weed problem. Crops on BBF are more amenable to the use of the soil-
digger for harvestring than were those on flat beds. It wvas the
opinion of several farmers that even the manual lifting of groundnut
was easier on BBF than on flar beds and fewer pods were left in the
ground in BBF system. BBF should be recommended for all soils, and

particularly for clayey soils in high rainfall areass.

The BBF system needs a graded slope of land, 0.8-2.0%. The BBF
then could be formed across the slope. The furrows should lesd to a

main drein et the end of the field.
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We have been using s BBY system, that sccommodetes 4 rows of
groundnut spaced at 30 ca interval on each bed, giving a plant
population of approximately 260,000 plants ha-l (rig 1). The seed
rate required is abour 100-120 kg ha-l depending on seed size and the
variety sown. The current bed formers available st some farms sre not
suitsble becsuse they open furrows that are 45 ca wide. This is
wvasteful. This furrow should not be more than 30 ca wide. ICRISAT
has developed s bullock-draswn wheeled tool-cerrier for making raised
beds and furrows. This can be suitably modified to fit into & variety
of ferming operations in Indis. However, this implesent is expensive
(Rs.15000). A simple bullock-drawn implement for making brosd bed and
furrow, consisting of & psir of ridgers stteched to s woodlen plenk
has been developed at ICRISAT (Fig 2). Efforts are underway to attach
a row-marker to the above implement so that the formarion broad bed

and furrows, and row marking on the bed can be done simultaneously.

This implement will cost around Rs.500-600.

Most farmers in India sow groundnut with & local seed-drill having
three tynes. The BBF system with three rows spaced at 30 ca on a
reised bed of 1 m width and furrows formed at 1.2 m interval would be
oliily adopted by farmers because of ease and experience of sowing
with the three tyned seed drill. From our experience, this system
should be as productive as 4 row system. Such a system will be ideally
suited to soils that are hard, narrower beds means better lateral
movement of water to resch the central row. Bxperiements are now in

progress to study their effectiveness.
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7. SKED

Seed is the costliest input in groundnut cultivation, and the
utmost csre should be taken to use good quality seed. FPFarmers must be
taught to save snd use their own seed. The common belief that seed
obtained from elsewhere gives better results than thet of their own
seed is probably not ctrue. The suspicion about rapid gentic
deteriorstion of s variety e.g JL 24 is also not true. The last
section of this report on harvesting and drying gives procedures that
will help farmers to make good uge of their own seed, Irrespective of
the seed source, it is essential to test the seed viability just
before sowing. Seeds that look apparently healthy may be affected by
fungi and so be non-viable (Table 6). Soaking the seed overnight in
vater and then putting them in a moist cloth bag for 2-3 days will
give an indication of their germinatrion ability. Most housewives

routinely do this for chickpea, moong beans and moth beans.

Even when 1002 germination is observed, sallowance will have to be
made for soil factors that can reduce emergence. Deep sowing, testa
damage during seed dressing and sowing, damage from soil insects/birds
and so0il pathogens may cause a loss of 5-10% of seed. Increasing seed
rate by about 10% over and above the recommended rste will ensure

optimum plant density.

It is essential to carry out the germination test a few days or
just before sowing. The results of germinstion test carried out 2-3
months before sowing may not be applicable st the time of sowing, and

thus result in erroneous estimates of seed rate.
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8.8KED DRESSING

It is now generally accepted in India thst seed dressing 1is o
must. Our dats show thst contsminstion of seed with pathogenic fungi
can reduce germination although the seed msy look healthy (Table 6).
Most Co-operstive Societies and Government agencies give a packetr of
Thiram salong with seed. However, we noticed a serious quality problem
with thiras. The thiram from parts of Msharsshtrs and Tamil Nadu was
not finely powdered, and so did not stick to the seed coat. MNormally,
when finely powdered thiram is used, an application of 2.5-3 g kg—l of
seed is adequate. However, at many places the thiram was substandard
and contained 40-45% active chemical instead of 75X that was pentioned
on the label. Under such circumstences, a mere increase ia dosage
will not solve the problem because application of powder ‘vor and
above 3 g hg_x seed does not improve the costing on seed and is
wasteful. Mercurial fungicides such as agrosan should not be used
because they may increase the incidence ard severity of some seedling
disesses. Although we have no evidence on the usefulness of seed
dressing with insecticides, this has been a common practice in African
countries and fungicide-insecticide seed-dressings, e.g thiram-T, were
available. For our purpose, seed dressing with 2.5 g of thiram plus 2
g of lindane dust per kg of seed should be recommended. This will
protect seed from soil insects such as ants. The insecticide component

may be particularly useful when the conditions for seed germination

are unfavourable. Seed dressings should applied just before sowing.

Use of seed-dressing drums made of hard metals can cause damage to

seed. It is best way is to use large polythene bags for seed
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dressing. Usuelly 5-10 kg seed can be dressed by shaking them with the

dressing in the polythene bags for about 1 minure.

9. SOWING

To ensure good emergence and optimum plant spacing, dibbling is
best. Until seed-drills that can distribute seeds ar a fixed distance
are developed, asowing by didbing should be recommended. A low cost
seed drill is being developed ar ICRISAT. The sowing depth {s
critical. Seed placed st 46 cm depth resulted in better plant stand
and better yields than did seed sown at & depth was B8-10 ca (Tsble
7). Sowing behind the plough, or by local seed drills, fails to
maintsin optimum seed-depth resulring in etaggered emergence. So

dibbling, altbough expensive, is recommended. The lsbour should be

trained to place seed at a palm's width apart. After sowing, seed
should be covered with 80il and the soil compacred. Walking women
labour along the rows is a good method of compaction. Traditionally,

sowing is taken up when 80ils are moist (vapsa condition as it is
called in Maharashtras). After sowing, fermers work the soil with
thorny branches of Acacia. This may avoid a problem of crust
formetion, but proper compaction is not ensured. When sprinklers are

used, compaction may not be necessary.

10. SOWING DATES

Groundnut is grown in India throughout the yesr, so sowing dstes
are not restricting unless temperatures are below 10 C for prolonged
periods. Essentially, two conditions wmust be met: fairly high
temperatures during sowing and the seedling stege (first 25-30 days)

and flowering stage (30-45 days) followed by rstber lower soil
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temperatures (around 25 C) during the et pod forming stage. Thus
sowing with the first rsins in June gives better results then later
sowving. Altermatively, sesowing in June with 1 or 2 irrigations
followed by monsoon rains will increase the numbers of pods per plant
and therefore give higher yields. For Rabi season, better results
are obtained with October or November sowing than with December sowing
st JCRISAT. It was the opinion of the researchers of the
Agricultursl Universities that November sowing in Mahareshtra does not
produce & good crop. The low temperatures during December and January
vere cited as the remson for this. When temperature records from
Dhule, Sangli, Kolhapur end Amraeoti were checked it became clear that
temperatures are not restricting and only rarely did the temperatures
declined to 10 C (threshold tempersture). Unless there ate other
factors that affect the growth, it should be possible to sow groundnut
in November. Besides ensuring high yields, November soving has a
major advantage. The crops raised from November to March require less
water than those reised from late Jsnuary to May. In the Dbhule ares
of Maharashtra, s fev farmers have already resorted to Rabi sowings in

Novesber.

A general understanding of growth stages of groundnut and the
tempaearature requirements to complete these will clarify the issues
raised above. Table 7 deascribes the temperature - growth stage

relationship.

We have not experimented with rabi-summer (March-April sowing)

cultivation.
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Early-sown crops in either sesson perform better than later-sown
crops The number of pods per plant is 2-3 times more in June (Kharif)
or October (Rabi) sown crops than July or December sown crops. BRarly-
sown crops slso largely escape from pests snd diseases and from end of
season drought in the Kharif season. Barly sowing is particularly
useful to effect escape from bud necrosis disease. In parts of
Tamil Nadu, & period during late September to esrly October, 1i.e..
between cessation of cthe South-west Monsoon and intiation of the
North-east Monsoon, is considered safe for harvesting. Barly sowing
thus allows crops to marure during this period in this ares and so

avoids harvest problems.
11. APPLICATION OF PRSTICIDE WITH SERD

Application of systemic a0il insecticides is not @ common

practice. But our experience from on-farm trisls has shown clesr
-1
benefits from this practice. Carbofuran 3G applied st 1 kg ai ha
-1
(30-35 kg hs ) has shown beneficial effects at slmost sll locationmns.

The important seedling pests are thrips and leafwminer. Thrips,

Scirtothrips dorsslis caused severe dasmage to seedlings in Temil Nadu,

Maharashtrs and Karnataka and they are already known to be s serious
pest in Orissa. Crops treated with carbofuran showed normsl growth
while untrested plants had stunted growth and distorted folisge from
thrips damage. Carbofursn also controlled the lesfminer pest in Tamil
Nadu and Karnataka for s period of 30 days sfrer sowing. Additional
advantages of using soil systemic insecticides may be through the
control of soil pests including whitegrubs snd nematodes. Nemstode

problems are not widespresd but our data (S5.B. Sharms, ICRISAT -
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personsl cosmunicetion) shows that they are found in high density in
parts of FKernstaks and Orisss. Csrbofuran-trested plots had 1lower

density of pematodes than had non-trested plots.

Carbofursen is expensive, 80 it cen be substituted with thimet
(phorate) 10 G, This should reduce cost without reducing the

sdvaptages. Thimet, however, is more toxic to bhumans than carbofuran.

Carbofursn or Thimet may #dd to the cost of cultivation by Rs.600-
1200 hn-l. Therefore, experiments are necessary to deteruine the
chemical, dose and timing of epplication of insecticide that will
ensure good protecrion to seedlings. This wes practiced at one
location with dimerhoate @ 200 g ai hn_1 which gave encouraging

results.

12, VARIBTIES : This informetion is taken from AJCORPO and was

compiled by Dr. P.S. Reddy, NRCG, Junagadb.
Kharif Season

Zone 1 : Northern Zone comprising Urtar Pradesh,
Haryana, Bihar, Northern Rajasthan.

Varjeties : MH 1, (spanish) MH 2 (Valencia)
BG 1, M 145, M 197, RSB 87, T 28, T 64, G 201
(Semi-spreading)
PG 1, M 13, M 37, M 335, RS 1, Chandra, Chitra
(Spreading)

Zone 11l : Western Zone comprising
Gujarat, Southern Rajeasthan

Varieties J 11, Gaug 1, GG 2 (Spanish)



Zone 111

Verieties

Zone IV

Varieties

Zone V

Zone VI

Varieties

21~

Gaug 10, GG 11 (Spreeding)

Central 2one comprising
Madhya Pradesh, Msaharashtrs (excluding Sangli,
Satars, Kolhapur, Solapur, Osmansbad and

Nanded districrs)

Jyoti, AKX 12-24, SB XI, JL 24, TG 17 (Spanish)
Gangapuri, Kopergaon 3 (Valencis)
TG 1, Kopergaon 1, UF 70-103 (Sesi-spreading)

Karad 4-11 (Spresding)

South Eastern Zone comprising

Orissa, Northern Andhra Pradesh

Kisan, Jawan, AK 12-24 (Spanish)

Peninsular zone comprising

Karnataks, Andhra Pradesh, Southern
Maharashtra.

TMV 2, 1CGS 11, Spenish improved, 8 206,
Dh 3-30, JL 24, KRG 1, DH 8 (Spanish)
Kadiri 2, Kadiri 3 (Semi-spreading)

Kadiri 71-1, § 230 (Spreading)

Southern Zone comprising

Tamil Nadu, Kersls

MV 2, TMV 5, TMV 7, POL 1, TMV 9, POL 2, TMV 12
JL 24, CO1, CO 2, ICG FDRS 10, ICG FDRE 4

(Spanish), TMV 11 (valencia)
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™V 1, TMV 3, ™™V 10, ICG 2271 (spreading)

In sddition to sbove varieties, ICGS 11 and ICGS &4 have done well in

multilocation testing in Kharif sesson as follows:

ICGS 44 - Tamil Nadu, Orissas

ICGS 11 ~ Mahsrsshtrs, Andhrs Pradesh

ICG FDRS 4 - Maharsshrre, Andhra Pradesh

ICG YDRS 10 - Maharashtra

Rabi Sesson Varieties : TG 17 (Mahsrashtra)

TG 2 (Ssurashtra)

TV 2 (Tamil Nedu, Andhra Pradesh, Karnataka)
AK 12-24 (Madhya Pradesh, Orissa)

J 11 (Gujarat)

SB X1 (Maharashtra)

CO 1 (Tamil Nadu)

KRG 1 (Karnataka)

ICGS 11 Peninsular India

ICGS 44 Peninsular Indis

1CG 21 (Maharashtrra)

ICG 2271 (Tamil Nadu)

13, WEED MARAGEMENT

Weed control is essential for good yields of groundnmut. Although
almost all farmers are sware of this, bigh labour costs of manusl
weeding and problems of labour availability often result in only a

partial control of weeds. In black soils weeds often overvhelm the



crop. Usually 3-5 hand-v‘odinjs are required. It appesrs that there
is no substitute for using herbicides. At ICRISAT we use Alachlor
(LASSO) at 1.5 kg ai h--l 48 & pre-emergence herbicide. This chemical
is not svailable in Indis. Basslin (R) (Pluchloratin) incorporsted
into the soil @ 1.0-1.5 kg ai hn-1 about 3 weeks before sowing has
given excellent weed control in Tamil Nadu. Even after weedicide
application, one or rwo manual weedings may be required. Alachlor or

Basalin controls most of the veeds, an important exception being

Cyperus rotundatus.

14. WATER MANAGEMENT

The importance of good water management cannot be over-emphasised.
About B80% of the fresh plant weight is water. It abould suffice to
say that bigh plant populations and high levels of inputs should be
used when irrigetion is svsilable as rainfall is sssured. BEven {n
kharif season, the success will be assured if irrigation isg considered
as 8 basic input and rain as a supplement. Inadequate wvater could be
as harmful as excessive moisture., Crops that are sown in June under
irrigastion should receive water afrer sowing, followed by asnother
light irrigation after 4-5 deys. After the seedlings have emerged,
the next irrigation should be given when flowering commences. This is
beceuse young plants need much less water than do older plents (Pig
4). By this time the monsoon usually sets in, so only supplesentary
irrigation may be necessary if when prolonged droughts occur. The
period of greatest sensitivity to drought is that of pesk flowering,
followed by pegging and pod maturation; the seedling stage is the
lesst sensitive. For Rabi crops, & similar pattern of irrigation

should be followed. Wirhholding irrigstion between early growth and
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flowering has shown a beneficial effect on yields.

Tor Rabi sesson, the irrigstion interval can be as long as 20 days
during December-January or as short as 7 days during April-May. (Table
7). A rule of thumb ie to spply water soon sfter wilting is noticed.
Wilting is most visible during the afternoons, so inspection of crops
during esrly morning or laste evening hours {(vhen plants recover) will

not give & correct ides as to water needs.

Traditionally, farmers apply water by flooding the field. This
prectice wasres water, crestes waterlogging and chlorosis and resulrs
in seedling mortelity from fungal pathogens particularly vhen
temperstures are high. Seedling mortality is s serious problem in
rebi sesson in many ares e.g. Orissa., Use of sprinklers are sdvisable
to save water and svoid gide-effects, such as those mentiomed above,
but they are not indispensible. If the broad bed sand furrow system is
followed, it is better to first run the water down the slope rapidly
to wet the soil, rhen reduce the rate of inflow of water, so as to

sllow the water to percolate laterally.

How much water should be given at each irrigation is difficult to
say but wetting to a depth of 13-15 cm will be adequate. The best

rule is to apply less water but more frequently.

At ICRISAT we use gated pipes (Fig 2). For the four-row bed
system, gates at 150 cm, and for the three-row bed system, gates at
120 cm, should be ideal. Gates are instantly adjustable by hand to
any rate of flow, from fully open to fully closed, thus giving good
control over water flow. Use of gated pipes reduces the work load and

labour requirement considerably.
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15. CALCIUM MANAGEMENT

It is now generally sccepted that gypsum (Ca SO4, 67%) application
is beneficial to groundnut and several farmers use it. This is a good
practice. Cypsus is supplied to farmers by many Government sgencies
and 0il Seed Cooperatives on subsidies ranging from 25% to 90% (In the
lstter case, only & nowinal sum is charged to farmers, e.g., by Andhrs

Predesh 0il Seed Crowers Federarion). Gypsum is applied @ 400-500 kg

-1 .
ba to soil around the plants, and then lightly mixed in to the
soil. It is essential to make Calcium aveilable to pod zone becsuse

it is absorbed by pouds from sci! and used for pod//devolopnnnt. The
Calcium absorbed through roots or tops do not translocate to pods
(The reverse is true). Moderate Ca deficiency appears first on fully
developed leaves as localized pitred areas on lower surface of lesves
vhich subsequently develop into brown necrotic spots. Such spots may
have outer chlorotic halo similar to that of Cercospors leafspor.
Severe calcium dificiency results in chlorosis, wilting, and death of
terminal buds. In pods it is expressed as unfilled pods, darkening of
plumule of the ceed embryc, and reduced pod development. Empry pods,
normally called "pops”, are frequent in Ca deficient soils,

particulerly in acidic soils.

Gypsum sells for less than Rs. 30 per tonne bur the bulk of cost
(R$.150-300 per tonne) is consumed by tvransport. So when subsidies
are removed, it may costr Ra.100-150 to apply gypsum to one hectare.
In most black soils, which have high Calcium contents, gypsum is
either not necessary or the dose can be reduced. However, gypsum
spplication should be generally recommended because it provide Cs, it

provides S, it hss impurities rthat also provides Mg, it reduces pH
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Usually 2 sprays in Kharif (25 and 45 efter sowing) snd 3 seprays
in Rabi sesson (25, 45, 65 days after emergence) may be required snd

should be recommended.

18. ZINC MAMAGEMENT

The best way to overcome Zinc deficiency is to apply Zn SO4 to
the soil. However, when plants show Zinc deficiency symptoms, e.g.
veinal chlorosis, Zinc will have to be applied. Often Zinc deficiency
symptomws can be confused with Manganese deficiency symptoms.
However, =80il or plant sanalysis will indicate the Zinc deficiency
(Table 4).

Foliar sprey of Zinc is applied 88 Zn SO4, (.5% solution, to which
lime is added to make lime-strength of the final solution O0.5%. (100
liters of water conteining 0.5 kg Zn S04 plus 0.5 kg lime), Best
results sre obtained when the sprey is given once or twice bef?re pod-

swelling starte (i.e., before 40-45 days afrer sowing).
19. Diseases

At present one soil-borne, two foliar, and one virus diseasse are
generslly important. Soil-borne diseases can be to a large extent
controlled by clean cultivation, removal of debris from the
field/and/or deep burying them, application of thiram (3 g kg-l of
seed) and application vitavex by watering cen to the plants. The main

disease that causes seedling mortvality is a root rot caused by

Sclerotium rolfsii. This disease is of considerable importance in the

Rabi season. In parts of Andhra Pradesh and Orissa, this disease
caugses seedling mortality st 10-25% incidence. Intensive research is

wvarranted to develop control measures for the soil-borne disesses.
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20. Rust

Rust is an important yield reducer in the Kharif season. It s
not & serious problem in the Rabi season, except in aresas where
temperatures and humidity remajine high by virtue of such aress being
near to oceans, lakes, or when they receive frequent rains. In seny
cosstal aress of Andhra Predesh, Tamil Nadu and Karnatska, and in some
parts of Southern India thet receive rasins from the South-east
Mongoon, rust is common throughout the year. Rust 4is csused by

Puccinia arachidis Small copper - coloured pustules appesar on the

lower leaf surface of the older leaves, and rapidly incresse under
favourable conditions. The foliage dries up and the crop has a burnt

sppearance.

21. Leafspot

Late leafspor is a common disease of groundnur 1in India. It
occurs every year in the Kherif{ geason in entire Indias, except in the
extreme North (Punjab, Haryana, Himachsl Pradesh and Keshmir) or in
the years when rainfall and humidity are low for prolonged periods.

Commonly called as "Tikka"™ disease, it is caused by Cercosporidium

personats. t may appesr early in the season as in the Cosstal areas
or generally late, 60-70 dsys afrer sowing, in most sress in North of
Tamil Nadu. In the former situation, a torel yield loss can occur
while in the latter, 20~70% of the potential yield can be lost.
Effective <control ¢f this disease through fungicide aepplicstion or
through use of resistant cultivers can raise the groundnut production

by over 202 in the Kherif sesson.
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The rust disesse can be controlled by spraying calixin @ 250 g
commercisl product ha‘l. Rust and lesf spot disesses can be
controlled by spraying a mixture of dithane M-45 and Bavistin. For
leafspot control, dithane M 45 should be applied at 10-15 days
interval after s few leaf spots are noticed on the older leaves.

Usually 3 sprays are applied, but upto 8 sprays are needed to provide

good control.

In recent yesrs varieties with high yield potential and resiscance
to rust disease and "tolerance™ tc late leafspot disesse hsve been
developed. e.g. ICG FDRS 4, 10, However, they suffer from strongly
ribbed pods, lower shelling percentage and lack of seed dormancy.
Inicvially, strongly ribbed pods seemed to be a disadvantage bur
farwers do not seem to be concerned. However, rust andiﬁlcaflpot

resistant lines with smooth pods sre likely to become availdble soon.

A major break through in Fharif groundnut production (increased
and stable production) can be achieved by popularising gust and

leafgpot resistant varieties.
22. Pud necrosis

Called by different names such as bud rot, bud blight, ring
mossic, ring sepot, and confused with rosette disease (which is not
present in India) and nutrivional disorders, this diseases has become
important in drought affected Kharif seasons and in the Rabi seasons
also. It is widespread in India and sreas where large scale and year
round cultivetion of groundnut, beans, legumes, solanaceous plants,
and crop plants of the Compositae family occur, the incidence of this

diesease remains high. The digease is caused by tomsto spotted wilt
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virus snd transmitted by the thrips Frankliniella selultsei. It causes

an arrsy of symptoms in groundnut, e.g., ring spots/dots (chlorotic or
necrotic) on young leaves, chlorosis, drooping or bending of petiole,
stunting, production of excessive number of side-branches, death of
terminal buds end death of plant. The lazt sysmptom occurs when high

temperatures prevail and when seedlings are affected.

The disease can not be controlled with common insecticides. It
insecticdes, e.g. dimethoate, are sprayed too frequently, the disease
incidence actually increases. The reasons for this are not known.
The best strategy to control the disease is through early sowing
(June in Kharif end October -November-March in Rabi and February in
Rabi summer sesson )and close planring. The latter is desired not
only for BND control but slsc for high yields. Usually 30 x 10 cm
specing (row-plant) is adequate. Use of good quality seeds and seed
dressing with thiram will enasure control of seedling mortality from

soil pathogens, and thus ensure good plant density.

Recently, cultivars with field reaistance to this disesse have
become available. They sre high yielders too. e.g. Kadiri-3, ICGS 11,

ICGS 44, ICG 2271, and many othere are being screened.
20. PRST MANAGEMENT

Kharif groundnuts encounter widespresd damsge from whitegrubs
Holothrichia spp. in the North. This pest can be controlled by
application of thimet (Phorate) @ 2.5 kg ai ha l with seed. Spraying
of host trees in June and July, with carboryl or endosulfsn kills the

beetles and reduces the grub problem. In the South, in locslised

aress e.g. Chittoor and Mahbubnagsr districts of Andhrs Pradesh and
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Reichur district of Karnatsks, the red hairy csterpillar is & menace
in some yesrs. This pest cen be essily controlled with insecticides.
Alternatively in small fields, hand-picking can be practiced. Both

white grub end hairy ceterpillars are prevalent only in the Kharif

season.

Among seedling pests, in both Kharif end Rabi sessons thrips and
lesfminer sre common, the former being a regular and the latter, a

sporadic pesrt. In Tamil Nadu, and in Orissa, Scirtothrips dorsalis

can be considered as a major pest. It effects the crop right from the

seedling srage and therefore conrrol is necessary. Application of

carbofursn (or thimer) with the seed protects the crop for about a

month after sowing from the major pests (thrips and lesfminer). If
systemic s0ils insecticides are used, no further spray ib control

thrips may be necessary. Alternatively, application of dﬁnethoa:e @
-1 )

200 g ai ha about 15 days after emergence is necessary.

Leafminer incresses in numbers very rapidly during dry conditions

in the Kharif season and is also a common pest in the Rabi season.
This pest must be controlled to ensure good yields. The best way to

comtrol this pest is to apply insecricides when mines are first seen

on leaflers. Following the initial large scale invasion of moths in a

fisld, large numbers of mines cen be seen. Insecticide applicatriom at
Wi srage 1s higniy effective. later spplicearions do not provect he

ctop properly. Usually \ or 7 sprays timed at new mine formation can
-1

give effective control. Dimethoate, 200 g ai ha , has slso been

found effective at ICRISAT. It

-1
Monocrotophos 100 g ai ha

is cheap and easily available.

is & suitable alternative inleﬁtiéid‘
(AICORPO recommendation).




Spodopters litura is mesinly & pest in the Rabi sesson in some

areas. Insecticide application when 1 egy mass per wmeter row is
-1
noticed is effective. Monocrotophos 100 g @i ha is a suiteble

insecticide.

Recently Heliothis armigers hes csused damage to groundnut st

Neyveli (Tamil Nadu), Gadwal (Andhras Pradesh) and Sukinds (Orisea).
-1
Endosulfan, 700 m! ei ha , can control this pest. Monocrotophos is a

suitable alternative pesticide.
21. HARVRSTING

Harvesting of the Khsrif crop sterts from September to October,
and in the Rabi season, the harvesring is done from April-June

depending on the sowing date.

In cthe Kharif season, and particularly on light alfisols, the
soils become hard and it may be essentrial to give light irrigation a
few days before harvesting to soften the soil surface and prevent pod
losses. Bunch cultivars are essier to harvest rhan spresding types

and are therefore preferred in light soils.

Farmers are well-versed in judging pod maturity. When maturity is
reached, the inside of the shell has dsrkencd veins, rhe outsgide

becomes less spongy and the veins more pronounced. Towards meturity,

most bunch cultivars show a yellowing of foliage snd leaf~fall with

increasing leaf-spot attack. These factors indicete trhat the crop is

aspproaching marurity, however, it is necesssry to judge msturity

before a decision is made to harvest the crop. Most Spanish bunch

varieties lack seed dormancy snd delayed hsrvesting allows some seeds
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to germinate within pods, causing heavy loss of yield. Frequent
examination of pods from whole plants is therefore necessary before a
decision is made to harvest the crop. Plants from bunds etc or

isolated plants should not be taken for observstions.

Generally, it ie sssumecd that marurity is s genetic character of &
variety. However, our experience hae been vaastly different. The same
variety, e.g., JL 24, metured in 75-116 days, in the same srea, and
sown within a week of each other and all growr with protective
irrigstion. This indicetes that the s8o0ils and nutrition play
important roles in maturity. The quickest marurity of 80 days after
sowing in JL 24 was in a field where the soil was a light vertisol,
and where 8 dose of phosphate 4 times that of normal dose ét 40 kg P2
05, and gypsum @ 400 kg ha‘x were applied and the crop Vl;}grovn or
raised beds. The longest duration of 116 days was when Ji 24 wes
grown on a vertisol that had high pH, and low in pholphoru; content
and the crop was grown on flat land. It is our general impression

that raised beds are somehow linked with faster maturity.

Harvesting of Kharif crops in States such as Tamil Nadu poses
severe restrictions on harvesting time because of the bimodal rainfall
pattern. With rhe South-west monsoon not receding until the middle of
September and the winter rains (South-east monsoon) beginning from
October, there is always a chance thet the mature crop or harvested
produce is caught by rains. To avoid this uncertainty, it is
necessary to develop a cheap, possibly wood-fired groundnut drier, for

such areas.
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Harvesting of rabi groundnut needs more frequent monitoring of the
crop, particularly for bunch varieties. Maturity date of bunch
verieties is indicated by yellowed foliage, but in the absence of
leaf-spot in this season, defollation doeas not occur as in the Kharif,
so this criterion cannot be relied upon. The spresding-bunch
varieties, 1CGS 11 and Kadiri-3 Lave reed dormancy of about 2-3 weeks,

so pod-losses from germinating sced within the pods is st & minimums.

Lifring of groundnuts in usually done manually. However, and

particularly on flar beds, !arge number of pods are left in ground.

22. DRYING
Unless appreciable rainfall occurs soon afrer harvest, field
drying should suffice. Recommendat ione for handling of produce afrer

lifting differ for kharif snd ralb: seasons.

For the kharif season, lift the planta, invert them with the pods
uppermost in windrows for about Z-3 days. Pick the pods and spread
them out in a thin layer to sun dry for & further 3-4 days until seed

moisture contents are lesr than 81. Srore them in gunny bags.

For the ‘Rabi geason, high tempersrures of 40-45 C during the
harvest period, April-June, can cause probiems. If pods sre exposed
to direct sunlight, the temperarure of geed within pods msy rise above
60 C resulting in loss of viability and of quality. To svoid this,
pods should be picked from the plants and spread out in thin layers
under shade. If drying has to be done in the field, plants should be

arranged in heaps or stacks in such 8 way that pods are shaded by the

foliage (Fig 5).




23. FTORAGR

Groundnuts kept for seed or for local consumption should be stored
in the shell in bags. Sprinkling of 5% lindane dust over the pods
will protect thes from insect damege. The walls and the floors of the

store should be swept clesn and dusted with lindane.
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Select a well-drained soil

Cultivate the land early, apply recommended fertilisers amd
s0il amendments, snd FYM, and prepsre broadbeds and furrows.

Plant good quality seed (germination ability of 935-100%)
Sow with & recommended variety asnd with a seed dressing

Apply recommended post emergence fertilisers snd soil
amendments

Apply protective irrigation if needed
Cultivete and keep down weeds (use pre sowing herbicide)

Protect crop from pests and disesses and nutritiomal
deficiencies

Harvest at correct time and dry well (in shade for rabi crop)

Store groundnut in shell and trest with lindane.
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Teble 1. Mutritionsl requirement (kg/bs) of groundaut pods end haulms.

Pods ] ? E C Mg 8 Te M 2a |
T/ha
1 8 S 18 11 9 4 2 0.09 0.08 0.05
2 117 10 36 23 18 9 4 0.19 0.16 0.11
3 174 15 54 34 27 13 6  0.29 0.24 0.16
4 232 20 73 A8 3 18 8  0.38 0.32 0.22
5 290 25 91 56 A5 22 10 0.48 0.41 0.27
6 348 30 109 68 54 26 12 0.58 0.49 0.33

Source (A) Macro and Micronutrients by Nodulsting and llononoddhting
Peanut Lines, K.L. Sshrewat, B. Srinivesa Rso, and ?.T.C.
Nambiar, ICRISAT, JA 677 of 10 Mar 87 ;

(B) Peanut Science and Technology, Edited by Harold E. Patee
and Clyde T. Young, Am Pesnut Res Educ Soc, Inc, 1982
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mle 2. Mutritionsl Status of different seils in lodia

T T T T T R R P L L LA R R e AL e b btk Sdadd

tate Location Cultivation  pH  EClm.mbdoe./(w) Available PPM 0oCt Pe RPN Mo PPN
Practice In ’ 3

Drisse Sukinda High ioput 5.81 0.1 0.84 13,25 30.0 0.58 35,04 52.8

State 5,58 0.1% 114 15,23 99,0 0.66 86.0 39.4

Locsl 5.61 0.13 1.10 1.0 8%.0 0.68 30.9 30. 4

Karnstaks R K Shels High input 1.03 0.26 0.98 10.25 84,0 0.46 9.3 13.2

State .1 0.28 0.60 4,28 #0.0 0,43 17,0 29.2

Locsl $.30 0.16 0,44 1,78 8.0 0.42 142 .8

Guledhalin High 1aput 8.2% 0.8 0.8 14,0 88,0 o.n 1.3 5.3

Andhra Gadval High anput B.%9 0,19 0,30 6,0 8R0 0.3} 6.8 6.8
Prodesh

State 8.2% 0.19 0.3 5.0 88,0 0.3 6.8 13.2

Locsl 8.51 0.1 0,42 1.3 650 0.30 82 16.2

Garikapady High tnput 7.98 0.3% 3.0 19,75 169.0  0.52 6.0 15.8

Stare 7.76 0.0 1.70 26.2% 203.,0 0,60  B.9 10.0

Local 7,66 0.20 1. 84 22,0 1%6.0 0.5 3. 10.0

Maharasrhra  Wal High input 8.08 0.33 6.2 10,3 159.0 6,69 4.8 17.4

State 8.0 0,38 0.96 9.7 149.0  0.66 0“8 13.0

Local 8.06 0.37 0,840 2%.9 88,0  0.%7 2.8 1.0

Thule High input 8.6, 0,46 G. 4 7.1% 14,0 0.63 b, 8.8

tate 8.6 0.%1 074 1.0 119.0 0,64 1.9 14,7

L d 8.6} [} G.B4 6,0 319.0 0.60 4,4 16.8

Tamy D o Neyvel High input 6,b4 0.42 G.80 8.5 000 0.47 1.6 3.0

Crate 1K 0.24 0,60 e v 0.88 b8 M.

Semple [ Loral S, k4 0.18 1,60 32,25 75.0 0.66 B4 4.6

, 3/6/87
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Critical Level

High imput
Stace
Locsl
Nigh input

State

Local

High input
State

Local

-40-

6.48
7.48
5.48
1.8

8.13

6.5-7.2

0.64
0.43
0.15
0.41

0.22

0.20
0.22

0.16

X1.0

34,28
30.3
30.5
9.75
9.7

8.5

17.25
18.5

10.75

x10

9.0
175.0
94.0
121.0
65.0

45.0

0.96
0.87
0.69

0.27

0.20

0.27
0.26

0.24

8.8
3.74
8.0
[

6.4

29.%
18.¢
43.0
17.4

17.4

16.2

10.0
9.0

1.75

).8
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Table 3. MNMutritiomsl contemte c! various fertilisers produced im Indis.

Tertilisers ‘ atrients
A. SINGLE CARRIERS ' Betrients (pereentage)
] ? 4

1. Nitregenous fertilizers

Ammonium Sulphate 20 - -
Urea 45 - -
Calcium asmonium nitrste 28 - -

2. Phosphatic fertilisers
Single Super phosphate - ? -

Triple super phosphate - 20 -

3. Potassic fertilisers
Potsssium sulphate - - 40
Muriste of Potash (potassium chloride) - - 48
B.DOUBLEK CARRIKRS
Diammonium phosphate 18 20
Gromor (Coromandel Fertilisers) 28 12 [}

C.TRIPLE CARRIERS

Sampurna (Zuari Agrocbemicals) 19 8 16
Vijay Complex (Madrss Fertilizers) 17 7 14
IFFCO Grade—1 10 11 22

IFFCO Grade-11 12 14 13
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Tsble 4. Zinc contents of plants grown on soil with asd without basal
doze of 10 kg Zn 80 4 bha-1 (Kadegson Seed Yarm, Wai,
Msherasshtra State - Rainy Season, 1987).

Zn content (ppm) in

Plot Number Treatment pR
8o0il Plant
1 Zn 804 10Kg/hs 8.08 6.20 30‘
*
2 without Zn 804 8,05 0.96 20

* Marginal vslue.



Table 5. Rffect of bed heights on pesnut yielde
Pod yield (1bs/acre)

Type of bed
Year Furrow Beds Beds Beds
o-2" 3-4" 5-6*
1963 1304 1883 2126 1983
1964 2136 2281 2472 2746
1965 3059 3041 3241 3s70
Measn 2166 2402 2613 2766

Yoskum, Texas, Yields of irrigated pesnuts. Peanut Culture and uses

page 317.
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Table 6. BSeed infection by fungl is groundnuts obtained from various
States from Rsbi sesson 198687 harvest.

X seed infected by fungi

Location Source Cultivar A.flevus A. Miger Otbers Total
Mussravakkem Toundation Co 1l 16 5 3 24
(T.N.) seed
. Co 2 10 5 2 17
Neyveli Breeder's C1 8 4SS 2 14,5
(T.N.) seed
W1 2 1 1.5 4.5
Co 1 5.5 1.5 2 9.0
™ 2 3 1.5 “2 6.5
Andhrs ? ™V2 4 2 “‘2 8
Pradesh
K3 3 3 Q 10
NG 268 6.5 2 Q 11.5
i 0 0.5 0 0.5
JL 24 13 12 2 27
Gujarst ~ GAU G2 21 18 2 41
GAU JL 24 33 15 3 51
Growfed G 10 11 13 1 25
Growfed JL 24 23 1 3 37
Growfed G2 7 11 k] 21
Growfed J 11 0 1 0 1
Temil Nadu 1 ™V 12 9 7 2 18
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Table 7. EKffect of sowing depth oo pod yield of two groundnut
cultivars, ICRISAT Center rainy sesason, 1984,
-1
Cultivar Pod yield (kg ha ) 8K
Sowing depth Sowing depth
o&-6 Ca 8-10 Cm
Robut 33-1 $200 3400
+182
J 1 2930 2220
SE + 251
Mean 4060 2810
SE Mesn + 129

-
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Table 8. Irrigstion Schedule for rabi groundmut (sowing date Nov 15,
duration 125 dsys after sowing)

Days sfter sowing Month/dste Irrigstion Crowth Stage
1 Nov 16 1 Seed emergence
4 Nov 20 2(very light) .
30 Dec 16 3(light) Seedling
50 Jan 5 4(light) Flowering
70 Jan 25 S(light) Pod forming/

boginngng seed

87 Feb 12 6(Full) Pod fiiling
102 Fedb 27 7(Pull)
114 Mar 11 8(Full) Pod u%urity
124 Mar 21 9(Full)
132 Mar 29 10(Pull)
139 Apl 6 11(Pull) Harvesting®

Harvesting starts sround mid-April, depending ou the maturity of
cultivar. Irrigation should be stopped about 10 days before harvest.
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Table . Growth stages of grousdnur (CV T™V 2 - Spanish bunch) in
relation to the tempersture requirement (Kharif 1982 aend
Radbi 1982-83 Season)

Growth Description Cumulstive Temperature Duration of Growth
Stage (dey degree) require- Stagests

mantt® Kharif Rabi
- Emergence 250 6 11
RI Beginning bloom 650 23 4l
RI1I Beginning peg 880 32 50

RIII Beginning pod 1000 39 58
RIV Full pod 1200 45 64
RV Beginning seed 1400 51 70
RVI Pull seed 1715 61 80
RVII Beginning maturity 2170 75 92
RVILI Harvest maturicy 3000 105 112

Harvest 110 122

¢ Based on mesn minimum snd meximus dsily temperatures and minimsus threshold
of 10 C

# Kharif sowing date 15 June and Rabi, 15 December, modified after Boote (1982)

and J.H. Williame (ICRISAT) personal comsunication.
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