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control collar rot and damping-off diseases at various . Wilt sick plots need to be developed for effective
locations in northern and southern Vietnam. Research on screening for wilt resistance. It is imperative to evalu-
these diseases is conducted by INSA, and PPRI in northern ate new breeding lines that are being considered for
Vietnam. and the Oil Plant Research Institute and the release for their reaction to bacterial wilt.
Institute for Agricultural Sciences in southern Vietnam. . The possibility of seed transmission of bacterial wilt

needs to be investigated. This is important for the safe
Pod rots. No research has been conducted on pod rots, movement of seed within the country. and for inte-
although this problem is becoming increasingly impor- grated disease management.
tanto . Research on damping-off and collar rot diseases

. should be intensified. with emphases on the role of
Aflatoxin. Frequent rains and high temperatures and hu- major pathogens implicated in the damping-off disease
midity at harvest time present drying problems. espe- complex. and identification of effective seed protec-
cially in northern Vietnam. and are likely to contribute to tants.
aflatoxin contamination in groundnuts. No systematic re- . Regular surveys are required to assess the importance
search has been ctone on this problem. but the limited of major diseases, and to confirm the occurrence of ~,

research done at PPRI and INSA has recently shown that a peanut stripe which is prevalent in several southeast
large proportion of seeds were infected by Aspergillus and east Asian countries.
jlavus during storage (H. M. Trung, personal communi- . Priority should be given to research on the aflatoxin
cation). A few groundnut oil cake samples tested in the problem as Vietnam attaches much importance to the
late 1980s showed high levels of aflatoxin (Blaha et al. export of ground nuts and their products.
1990).
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. Integrated disease management is advocated; this House.
should include use of disease-resistant cultivars, ap-
propriate cultural practices. and crop rotation. Consid-
ering the fact that farmers in Vietnam are resource
poor, it would be appropriate to use low-cost inputs Mutation Breeding in China: Achievements
wh.ile u.sing limited need-b~sed chemical control (for and Prospects in Groundnut
folIar dIseases and for dampmg-oft).

Qiu Qingshu, Hu Wenguang, and Shen ,
Fuyu (Shandong Peanut Research Institute. ,-

Future Research Priorities Laixi. Shandong Province. China) :

. Research on bacterial wilt needs to be intensified. Mutation breeding in ground nut has been employed in
More systematic research should be undertaken to un- China since the I 960s. This paper reports the major
derstand the influence of different cropping systems achievements of this effort since then.
and crop-management practices on the incidence/se- .
verity of major diseases, particularly bacterial wilt and New varieties developed through induced mutation.
pod rots. More than 20 new groundnut varieties have been bred
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a~d ~elect~d in C~i~a t,hrough irr~diation and its com- ciency, When dry groundnut seeds wer~ t~eated with 5 [
bmatlon wIth hybndlzatlon, These Include the most pop- x 10 cm-2 fast neutrons. the total vanatlon for mor-
ular cultivars such as Yuoyou 22, Yuoyou 551, and Fu 21 phological characters in the M2-Ms generations
in Guangdong Province. Luhua 6 and Luhua 7 in Shan- reached 4.95%. When dry seeds of the same variety
dong Province, and Fu 7-28 in Jiangxi Province. Each of were treated with 16 kr x-rays. the total variation ob-
these cultivars is being grown profitably over several served was only 0.88%. Dry seeds of ground nut vari-
thousands of hectares by farmers. ety Fuhuasheng treated with five different doses (7-24

kr) of gamma rays showed that increased dosage led to
New germ plasm created through irradiation. More greater variation in morphological characters, maturity
than 280 mutants have been obtained out of which 226 duration, and pigm,ent variation. The variation rate in
are conserved at the Shandong Peanut Research Institute the M2 generation was 22.2% in seeds treated once
(SPRI). Some of these possess rarely-seen or novel char- with 3 kr and 14.3% in seeds treated with 0.3 kr day-I
acters. These include: for 10 days. The effect of environmental factors (tem-. Mutants with multiple leaflets (6-12). perature, moisture, etc.) on variation was also great.. Mutants with a high content of lysine (1.96%). oil. Experiments on storage after irradiation: In order to

(55.8%). glucose and fructose (2.33%), and Vitamin C compare the effects of the storage period after irradia-
(2.03 mg 100 g-I). tion on variability, seeds treated with 25 kr gamma. Mutants with resistance to biotic and abiotic stresses: rays were stored for 22. 52, and 82 days (d). The
Fiftyone mutants that are less susceptible to late leaf variation was found to be highest in the case of 52 d,
spot, 52 with drought tolerance, and 18 with tolerance followed by 82 d, and 22 d, in that order.
to salinity have been developed at SPRI. . Studies on inheritance of mutant characters: A great i

. Mutants with short duration: A short-duration mutant diversity for various characters was induced with radi-
which takes only 73-75 days to maturity has been ation. The rate of occurrence of homozygous dominant
developed at SPRI. This mutant reaches maturity 20 mutants with stable inheritance was higher in the M2
days earlier than the popular early-maturity cultivar generation than in MJ. However. the number of mu-
Luhua 6, and 7 days earlier than Chico. It is believed to tants was greater in MJ than in M2.
be the earliest-maturing groundnut variety in the
world.

. Mutants with varied physiology and anatomy: The pro- Prospects
gram also developed mutants with leaves exhibiting
different 'sleep movements' (circadian rhythms), in- With the knowledge gained about various mutagens and
creased or decreased number of stomata, and fewer mutagenic rates, mutation breeding in groundnut could
bundles in their leaf stalks, compared to the original be gradually-developed and perfected. The thrust of fu-
varieties. ture research should be on:

. strengthening the studies on the mechanism of induc-
Studies on the influential factors in radiation breeding. ing mutations;
Including mutations in organisms through radiation is a . increasing the number of mutagenic agents and the
complex procedure. The research done on this aspect in usage of combined application of various agents;
China is summarized here: . application of mutation breeding in conjunction with
. Materials for treatment: Studies show that sensitivity to conventional and biotechnological methods; and

radiation as well as the variability spectrum is different . creation of better mutants possessing multiple resis-
for different varieties and for different growth stages of tances, which could be utilized indirectly in breeding
a particular variety. When wet seeds and germinating programs.
seeds were treated with 8 kr gamma rays at SPRI,
variation for pigmentation and sterility was seen in the
former, but not in the latter. When plants in the seed-
ling and pod-filling stages were treated with 3 kr
gamma rays, the variation rate for morphological char-
acters was 9.4% in the former and 20% in the latter.. Mutagenic agents and treatment methods: Mutagenic
agents, doses, treatment methods. environmental con- .
ditions. and other factors greatly affect mutagenic effi-
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Research Reports replicates. From the~e studies, 16 dorman~ bunch gr~und-
nut types were identified (Table I). The Yield potentIal of
these lines is being assessed.

Development of Dormant Bunch Groundnut(A h . h L b fi t . . t ) Table I. Dormant bunch groundnut varieties identi-
rac IS ypogaea . su sp as Igla a . . I '. fied at Vrlddhachalam, TamIl Nadu, ndla, ramy sea-

Genotypes son 1991-92.

) V. Manoharan, A. Arjunan, S. Number of
Thangavelu, and S. Kalaimani (Regional days of

) Research Station, Vriddhachalam, Tamil Culture Parentage dormancy
Nadu 606 001, India) va (DB) 9202 BPG 521 x Robut 33-1 15

. . va (DB) 9203 BPG521 x Robut 33-1 25
La~k of seed dor~a~~y m the bunch types I~ ~ne .of the va (DB) 9204 BPG 521 x Robut 33-1 30
major probl~ms Ilmltl~g groun~nut productIvity. m Ar- va (DB) 9205 Co 2 x Robut 33-1 25
gentina, IndIa, Indonesia. and Zimbabwe (Cummms and 200 86 I I a . R b 33 1 15. ." I . - - angapurl x 0 ut -
Jackson 1982). Dormancy can be Induced by folIar appll- 2002-110-2-2 BPa 521 x Robut 33-1 30

cation of maleic hydrazide (~agarjun and ~eddar 1983). 2002-145-2-1 BPa 521 x Robut 33-1 30
However, the dormancy so Induced remaIns for only a 2002-133-1-3 BPG 521 x Robut 33-1 30
short period. is un~tab~e, and: for. the resource-limited 2002-126-1-1 BPG 521 x Robut 33-1 30 i
farmers of the semI-arId tropIcs. IS an unwelcome ex- 2003-133-1-4 VRI 2 x Robut 33-1 20
pense: Hence. ev.olving bunch. grou.ndnut va~ieties with X9-21-11 TG (E)2 x TG 19A 15
genetIcally buIlt-In dormancy IS desirable. This pa~r re- X31-2-11 TG 19A x Icav 86571 30
ports on some dormant bunch types bred at the RegIonal X36-21-11 (VRI 1 x TG 19A) x TG 19A 30
Research Station, Vriddha~halam, ~amil.Na~u, India. X38-10-11 (JL 24 x TG 19A) x TG 19A 15

Crosses w~re made usIng the hlgh-Yleldl~g. but non- X38-1 0-1 B I (JL 24 x TG 19A) x TG 19A 30
dormant spanish bunch ground nut types as pIstIllate par- X38-10-2BI (JL 24 x TG 19A) x TG 19A 25
ents and Robut 33-1 (a virginia bunch type with a
dormancy period of 35 days) and TG 19A (a spanish I. Derived from crosses made for the Ph.D. work of the senior
bunch type with 20 days dormancy) as pollen parents. author.
The pedigree method of breeding was adopted. All the
stable varieties ~ith the bunch growth habit derived from Acknowledgement. The authors are thankful to the All
these crosses were selected for dormancy screening dur- India Coordinated Research Project on Oilseeds and the
ing the 1991 rainy season. Before shelling, fresh pods Indian Council of Agricultural Research for providing
collected from such varieties were shade-dried for 6-7 financial support for this work.
days until the moisture content was reduced to 8-10%.
Sound, mature kernels were tested for germination. Two References
sets of 10 seeds of each culture were placed in petri
dishes with filter paper, and water was added up to a Cummins, D.G., and Jackson, C.R. (eds.) 1982. World
depth of 2 mm. To one set. 0.05% (v/v) aqueous etherel peanut production, utilization and research. Special Pub-
solution was added to break dormancy so as to act as a lication no. 16. Athens, Georgia, USA: Georgia Agri-
check for seed viability (Wadia et al. 1987). The tempera- cultural Experiment Station. 165 pp.

) ture was maintained at 27':t3'C and counts were made 2 N . P d R dd G D 1983St d. .
d. . . agarJun, ., an ear, " . u les on m uc- ,

days after hydration. The lInes whIch showed more than t " f d d " b h ty f d t S d) Ion 0 see ormancy m unc pe 0 groun nu. ee70% germination were discarded as they lacked dor- R h 11.24- 32. esearc. .mancy. Cultures which did not germinate upon hydratIon
but did so upon etherel treatment were inferred to pos- Wadia, K.D.R., Nageswara Rao, R.C., and Williams,
sess dormancy. Regular germination tests were con- J.H. 1987. An improved method for identification of dor-
ducted at 5-day intervals to assess the dormancy period. mant sequentially branched progenies from populations

The experiment was repeated during the 1992 rainy derived from crosses between nondormant .(subspecies
season with 3 sets of 20 seeds each. One sample was fastigiata) and dormant (subspecies hypogaea) ground-
treated with etherel and the other two samples served as nuts (Arachis hypogaea L.). Oleagineux 42:75-82.
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Germplasm Enhancement for Seed-quality than their parental lines. They also produced mean pod
Traits in Groundnut yields ranging from 2.54 to 3.18 t ha-I, ICGV 90326

being the highest-yielding variety in this group.
, , Our earlier studies had shown significant positive het-

S.L. D~lvedl, G. V.S. Nagabhushanam, erotic effects over the better parent for pods plant-! and
S.N. NIgam, K. Raghunat~, and R. pod mass plant-l in crosses ICG 7360 x ICG 2379, ICG
Jambunathan (ICRISAT AsIa Center) 7360 x ICG 3043, ICG 7360 x ICGV 86564, and ICG

6150 x ICGV 86564 (Dwivedi et al. 1989). Further
Groundnuts with large seed mass, uniform seed size and studies involving line x tester crosses also revealed sig-
shape, and high oleic/linoleic acid (OIL) ratio are gener- nificant positive heterotic effects over the better parent for
ally preferred for confectionery use. The OIL ratio deter- pods plant-l and 'pod mass plant-I in crosses CGC 6 x
mines the shelf life of the seed-product; the higher the ICG 11193, CGC 6 x ICG 5984, ICGV 87124 x ICG
ratio the longer the shelf life. Large genetic variation for 5721, ICG 7360 x ICG 5984, and ICG 6427 x ICG 5984
IOO-seed mass (17-132 g) has been observed among the (S.L. Dwivedi, personal communication). Significant
12160 germplasm accessions maintained at ICRISAT, Hy- positive as well as negative heterotic effects over the
derabad, India. Except for the high OIL ratio lines from better parent for pod length/breadth, seed length/breadth,
Florida (Norden et al. 1987), the genetic variability for and lOO-seed mass were observed in several crosses.
OIL ratio in the available germplasm is narrow (1-3). Pods plant-I and pod mass plant I in both the studies were

Germplasm enhancement for seed quality is an impor- controlled by nonadditive genetic variances whereas pod
tant breeding activity at ICRISAT. This paper reports on and seed characters, as described above, were predomi-
yield and seed-quality traits of the newly developed con- nantly controlled by additive genetic variance (Dwivedi
fectionery breeding lines in relation to their parental et al. 1989). The superiority of these varieties over their
germplasm lines. parental lines is probably due to the fixation of these

Twenty-two F2 populations derived from various heterotic effects in the later-generation progenies of these
crosses (ICGV 86015 with ICGs 5721, 5983, 7878, and crosses. Further studies are planned to understand the ! I8325; ICG 6427 with ICGs 5983, 5984, 7878, and 8325; physiological basis of yield and seed-quality differences I
CGC 6 with ICGs 5984, 7878, and 11193; ICGV 87124 among these varieties vis-a-vis their parental germplasm !
with ICGs 5721 and 11193; ICG 7360 with ICGs 2379, lines. I .
3043,5984,6150, and ICGV 86564; ICG 4906 with ICG These varieties may be used as improved confection- ( :
2379 and ICGV 86564; and ICGV 86564 with CS 22 and ery germplasm in breeding programs or released as culti- ~.
ICG 6150) were advanced to the F6 generation following vars, if found to be suitable after evaluation. .
the bulk pedigree method. The main selection criteria
were high pod yield, and large, uniform pod and seed References
size. The selected breeding lines were assigned ICGV
(ICRISAT Groundnut Variety) numbers. Forty-six phe- Dwivedi, S.L., Thendapani, K., and Nigam, S.N. 1989.
notypically uniform varieties, derived from these crosses, Heterosis and combining ability studies and relationship
along with their parental germplasm lines, were com- among fruit and seed characters in peanut. Peanut Sci-
pared for yield and seed-quality characteristics during ence 16:14-20,
two postrainy seasons (1990/91 and 1991/92) at ICRISAT.

i,,;;;:;, The performa~ce of the selected ger_m~lasm and varieties Norden, A.J., <?or.b.et, ~.~., Kna.uft, D.A., and Young,
~~;" are presented In Table 1. Seven varietIes (ICGVs 90298, C.T. 1987. VarIabIlIty In oil quality among peanut ge-
~"'-~";';: 90301, 90307, 90308, 90310, 90312, and 90324) pro- notypes in the Florida breeding program. Peanut Science

duced mean pod yields of .well over 3 t ha-I, yielding 14:123-125.
" more than their parental germplasm lines by 11 to 110%.
~ They also had greater IOO-seed masses, and their OIL
~: ratios were either of a similar level or better than that of
i the parental lines. The variety ICGV 90307 produced the
.0 .,,?
~ highest pod yield of 3.89 t ha-l. It is a sequentially bran- ~~
~ ching variety which has a large l00-seed mass (82 g) and ;,~:'

a better OIL ratio (1.58). Four other varieties, ICGVs ~f
90295, 90309, 90322, and 90326, showed 23 to 73% . [;Iii

greater l00-seed mass and 14 to 83% greater OIL ratio ~11'
:~

:, l~
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Performance of Introduced Early- and Late- 1989-91 at Samaru. Yield and quality characteristics
maturing Groundnut Varieties at Samaru, were determined during the rainy and postrainy seasons.
Nigeria The early-maturing introductions were comparable to

the adapted early-maturing lines in shelling percentage
and oil content. However. in terms of pod yield and 100-

P.E. Olorunju, S.M. Misari, and J. W. seed mass, the introductions were superior to the adapted
Demski (Institute for Agricultural Research. lines (Table I). Even though there were no significant
Ahmadu Bello University. PMB 1044. differences between the varieties in terms of oil content,
Samaru. Zaria. Nigeria) ICG(E)S 56 performed the best in terms of all characters

e~cept protein cont~nt, which was significantly lower
Groundnut rosette is the most devastating disease in than in all other varieties. Also of importance was the
Nigeria. Therefore, breeding for earliness and resistance difference in seed size (IOO-seed mass). The introduc-
to groundnut rosette are important objectives of the Insti- tions had larger seeds than the adapted lines.
tute for Agricultural Research (IAR). Samaru, Nigeria. A The late-maturing rosette-resistant introduction RG I
combination of these two traits is most desirable for the performed poorly in all yield parameters but in terms of
Sudan Savannah agroecological zone where the period of quality it was comparable to the adapted resistant line
rainfall ranges from 75 to 145 days. SAM NUT 10. Its resistance to rosette equals that of

In general. parents of diverse origin give better seg- SAMNUT 10. Therefore, for this trait it is worth keeping
regants or at least increase the likelihood of producing' for breeding purposes.
desirable new recombinants. As a first step towards utili- All three introductions have been included in our,zation of exotic varieties as parents. we evaluated three breeding program: RG I as a source of resistance to j

new varieties for their agronomic characters. This paper groundnut rosette; ICG(E)S 56 and JL 24 for their yield
describes the evaluation of these varieties at Samaru. and seed-size traits; and. in addition, the former for high

To broaden the genetic base of our breeding program, oil content and the latter for high protein content. All
we obtained two early-maturing pure lines [JL 24 and possible crosses have been made using these parents. The
ICG(E)S 56] and one late-maturing rosette-resistant line resultant progenies showing resistance to rosette and ear-
(RG I) from ICRISAT (Malawi). These were evaluated liness are now in yield trials.
along with the IAR-released early-maturing lines SAM- Acknowledgement. The scientists acknowledge the sup-
NUT 18 and SAMNUT 14, and the late-maturing rosette- port given to this research effort by Peanut CRSP, USAID
resistant 1ine SAMNUT 10 during the rainy seasons of Grant no. DAN-4048-G-00-0041-00.

Table 1. Performance of six groundnut varieties in an optimum and disease-free environment at IAR, Samaru,
Nigeria, 1989-91.

Pod 100-seed Oil Protein
yield Shelling mass content I content I

(t ha-l) (%) (g) (%) (%)
Maturity

Variety type 1989/90 1990/91 1989/90 1990/91 1989/90 1990/91 1990/91 1990/91

SAMNUT 10 Late 3.37 5.43 71.25 73.00 60.50 50.00 52.01 23.63
RG 1 Late 2.55 4.13 62.00 66.75 55.75 45.25 52.61 24.36
SAMNUT 14 Early 2.43 3.35 67.50 71.00 36.75 32.75 51.49 22.60
SAM NUT 18 Early 2.05 3.46 67.50 69.25 36.75 34.75 51.27 23.02
ICG(E)S 56 Early 2.80 3.94 57.50 64.25 43.75 40.75 53.50 19.66
JL 24 Early 2.21 3.74 67.50 67.00 41.50 38.75 50.49 25.00

Grand mean 2.57 4.01 65.54 68.54 45.83 40.38 51.89 23.04
SE iO.6072 :t3.392 :t3.822 :t 1.58 :t 1.24
CV (%) 18.52 5.02 8.92 3.0 5.4

I. Oil and protein content were not estimated in 1989/90. .
2. Pooled analysis of two years' data.
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Influence of Different Packages of Practices In PI, groundnuts were r~ised on a narrow-bed-and-
V .. G d t Y. Id furrow seedbed of 50 cm width. After every bed. a fur-

and anetles on roun nu Ie s . d .-row of 30 cm width and 15 cm depth was opene lor
D.D. Deshmukh I and D. V. Dev2 letting in irrigation water during the postrainy (rabi/sum-
(I. Training and Visit System. Department mer) season. Two rows of groundnut were sown in each
of Agriculture, Parbhani. Maharashtra bed al 30 x 10 cm spacing. In P2. the crop was raised in a
431 401; 2. Science College. Nanded. flat check-basin seedbed at 30 x 10 cm spacing.
Maharashtra 431 602. India) It is evident from the data (Table 2) that the dry pod

yields and total oil yields were significantly higher under
To study the influence of different packages of practices P than under P 2 in all the three seasons. The groundnut

I .
and varieties on groundnut yields, three field experiments cullivars ICGS II, ICGS 21.. and ICGS 44 proved to be
were conducted during the postrainy seasons [rabi (win- equally good and significantly superior to SB XI, a popu-
ter) and summer (hot weather)] of 1988/89 and the rainy far cultivar of Maharashlra in terms of dry pod yields and
seasons of 1989/90 at Parbhani (190 16'N and 760 47'E total oil yields in all the three seasons. However, neither
and 409 m above sea level), Maharashtra, India, in a the packages of practices nor the genotypes tested signifi-
clayey, slightly alkaline soil (pH 7.6-7.9) having a low cantly influenced dry haulm yield ha-1 except in the rainy
nitrogen, medium phosphorus, and high potash content. season when the P I package of practices produced a sig-
The experiments were laid out in a factorial randomized- nificantly higher haulm yield than the P2 package.
block design with 3 replications. The treatments included These experiments clearly suggest that the package of
two packages of practices (P I - practices recommended practices recommended for groundnut cultivation by
by ICRISAT, India, and P2 - practices recommended by ICRISAT and the groundnut genotypes evolved at ICRISAT,
the Department of Agriculture, Pune, Maharashtra, India) i.e., ICGS II, ICGS 21, and ICGS 44, are superior in the
and four varieties of groundnut (ICGS II, ICGS 21, ICGS Parbhani area when compared with the recommended
44, and SB XI). The various field operations and inputs package of practices and standard cv SB XI of the De-
used in the two packages are listed in Table I. partment of Agriculture, Maharashtra.

Table 1. Field operations and inputs used in the packages of practices recommended by ICRISAT and the Depart-
ment of Agriculture, Maharashtra, India.

ICRISAT package of Department of Agriculture
Field operations/inputs practices (P I) package of practices (P V
Preparatory tillage 2 plowings, 2 harrowings, Similar to PI

clod crushing and stubble collection

Seedbed 2-row narrow-bed-and-furrow Flatbed (check-basin)-and-
system furrow system

Basal dose of manure and
fertilizer ha-1
Farmyard manure lOt lOt
Single superphosphate 500 kg -
Ammonium sulfate 25 kg
Zinc sulfate 10 kg -
Diammonium phosphate 100 kg

Top dressing/foliar application
Ferrous sulfate 2.5 kg + Applied twice, 30 and
urea 5 kg in 500 L water 50 days after emergence -

Gypsum @ 400 kg ha-1 at flowering Applied -

Sowing
Method of sowing and spacing Hand dibbling at 30 x 10 cm Similar to PI
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Table 1. Continued ICRISAT package of Department of Agriculture

Field operations/inputs practices (P I) package of practices (P 2)

Seed rate 100-105kgha-1 125-130kgha-1
Seed treatment Thiram @ 3 g kg-I seed Thiram @ 5 g kg-I seed
Seed inoculation with Rhizobium Rhizobium 250 g 10 kg-I seed

Aftercare
Herbicide pendimethalin (Stomp'.') 3.5 L ha-1 -
(preemergence)

Gap filling Once Once
Weeding Once Twice
Light earthing-up Once
Uprooting big weeds Once Once
Interculture Deepening of furrows thrice Hoeing twice

Plant protection

Dimethoate 660 mL ha-1 spray-I, twice 500 mL ha-1 spray-I, twice
in rainy season and once in rabi in rainy season and once in rabi
and summer seasons and summer seasons

Monocrotophos I L ha-I, one spray in 0.7 L ha-I, one spray in
rainy, rabi, and summer seasons rainy, rabi, and summer seasons

Mancozeb 1 kg ha-l, two sprays in I kg ha-I, two sprays in
rainy season rainy season

Carbendazim 250 g ha-I, one spray in 250 g ha-l, one spray in
rainy and rabi seasons rainy and rabi seasons

Carbendazim + tridemorph 250 g + 350 mL ha-I, one Similar to PI
spray in rainy and rabi seasons

Irrigations (no.) 8 in rabi, 13 in summer 8 in rabi, 13 in summer

Harvesting By pulling the plants By pulling the plants ;

Stripping, drying, cleaning By manual labor By manual labor
the pods, and storing

Table 2. Dry pod yield, dry haulm yield, and total oil yield of groundnuts grown at Parbhani, Maharashtra,
India, during rainy, rabi, and summer seasons 1988/89-1989110.

iDry pod yield (t ha-l) Dry haulm yield (t ha-l) Total oil yield (t ha-l) ,

Treatment Rainy Rabi Summer Rainy Rabi Summer Rainy Rabi Summer

Package of practices. (P)

PI 1.58 3.67 4.60 2.59 4.39 5.48 0.511 1.295 1.628 i

P2 1.25 2.76 3.49 2.10 3.96 4.99 0.376 0.917 1.174

SE :to.072 :to.090 :to.144 :to.078 :to. 166 :to.324 :to. 2 I I :to.0439 :to.0555
LSD (P-o.05) 0.218 0.274 0.436 0.238 NS2 NS 0.0640 0.0133 0.0168

Variety (V)

ICGS II 1.54 3.50 4.64 2.51 4.48 5.74 0.487 1.193 1.595
-
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Table 2. Contin/led Dry pod yield (t ha I I Dry haulm yield (t ha I) Total oil yield (t ha I)

-

Trcatment Rainy Rabi Summer Rainy Rabi Summer Rainy Rabi Summer

ICGS 21 1.41 3.39 4.15 2.36 4.11 5.26 0.443 1.140 1.4(J5

ICGS 44 1.62 3.76 4.52 2.68 4.51 5.39 0.509 1.306 1.566

SB XI 1.07 2.21 2.87 1.82 .,.61 4.56 0.337 0.788 1.037

SE ::to. 101 ::to. I 28 ::to.203 ::to. I I I ::t{1.234 ::to.459 ::to.029 ::to.062 ::to.078

Trial mean 1.41 3.21 4.04 2.34 4.18 5.24 0.444 1.107 1.401

LSD (P-0.05) 0.308 0.387 0.616 0.337 NS NS 0.090 0.188 0.238

P x V interaction

SE ::to.143 ::to.181 ::to.287 ::to.157 ::to. 33 I ::to.649 ::to.042 ::to.088 ::to. I II

LSD (P=0.05) NS NS NS NS NS NS NS NS NS

I. PI = Practices recommended by ICRISAT; Pl = Practices recommended by the Department of Agriculture. Maharashtra. India.

2. NS = Nonsignificant.

The study also indicated that groundnut cultivation in content. its ability to withstand water-deficit conditions.

the summer season is most beneficial followed by the and it., remunerative price in the market make it an at-

rabi-season crop (a nontraditional practice). However. its tractive crop to farmers.

cultivation in the rainy season does not seem to be en- There is a need to identify suitable groundnut varicties

couraging, particularly under assured rainfall (>800 mm which can produce a larger amount of oil and protein

per annum) with heavy soil conditions. along with higher pod yields. Therefore, an experiment

was conducted at the Central Rice Research Institute,

Cuttack, Orissa, in an alluvial (Inceptisol), sandy loam

soil (pH 6.5, organic carbon 0.5%, total N 0.06%, avail-

able P 14 kg ha-I, and exchangeable K 0.88 meq 100 g-1

Oil, Protein, Yield, and Seed Characters of soil). Fifteen varieties (Table I) including a local variety
Some Groundnut Cultivars Grown in Rice AK 12-24 (control) were evaluated in a randomized-

F II . O . I d . block design with three replications. The crop was sowna ows In rlssa n la . .., on 25 Jan 1991 In rows spaced at 30 x 10 cm. A fertIlIzer

dose of 20 kg Nand 40 kg each of P2O5 and K2O ha-1

8.8. Nandal, K.S. Rao2, B. T.S. Moorthy2, was applied to the crop. The crop was irrigated six times

and S.B. Lodh I (I. Division of during its growth period. Interculture. supplemented with
Biochemistry and Rice Technology; hand weeding. was given twice at 15 and 30 days after

2. Division of Agronomy, Central Rice germination. The crop was adequately protected against

Research Institute, Cuttack, Orissa 753 006, insect pests by spraying methyl-parathion (Metacid@ 50

India) EC) @ 0.5 kg a.i. ha-1 two times.

Data on pod yield, 100-seed mass, length, breadth, and

Groundnut cultivation in the summer season in rice thickness of seeds (mean of 10 seeds) were recorded.

fallows is gaining popularity in Orissa state of India be- Good and healthy seeds were selected for the estimation

cause the crop requires less water. The average produc- of oil and protein content. Oil content was determined by

tivity of the summer crop (1787 kg ha-l) is superior to the Soxhlet method and the protein content of the deoiled

that of the rainy-season crop (1170 kg ha-') in Orissa. It is cake was determined by estimating the N content by the

grown as a component crop in rice-based cropping sys- Microkjeldahl method and multiplying it by a factor of

terns. Among oilseed crops, groundnut occupies a prime 6.25.

position in terms of acreage and production in India (Paul All the groundnut varieties tested matured in 102-109

et al. 1985). Deoiled ground nut cakes are utilized as or- days. Among these. R 8808 was the most promising with

ganic fertilizer and cattle feed. Its high oil and protein a pod yield of 3.12 t ha-1 (Table I) followed by DRG 12
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Table I. Pod yield and quality characters of 15 promising groundnut varieties grown in rice fallows, Cuttack,
Orissa, India, 1991.

100- Seed dimension (mm)1 Protein in
Pod Shel- seed deoiled

Maturity yield ling mass Thick- Oil cake
Variety (d) (t hal) (%) (g) Length Breadth ness (%) (%)

DRG 12 108 2.91 69.4 53.3 11.0 6.8 4.8 52.7 41.7
ICGV 87125 104 2.62 68.0 68.2 15.8 8.0 5.2 49.6 37.8
ICGV 86252 106 2.69 64.5 41.8 11.8 6.5 5.0 51.8 40.0
ICGV 86938 103 2.12 66.5 42.3 13.8 6.5 5.0 51.0 40.9
ICGV 87281 102 2.86 67.0 43.1 10.3 5.9 4.8 47.4 46.3
ICGV 86885 103 2.76 70.4 46.3 13.4 7.2 5.7 51.7 41.7
ICGS II 104 2.69 68.0 59.5 11.9 7.0 4.9 53.5 43.4 :

JL 24 108 2.42 68.3 50.9 12.4 6.4 4.5 50.3 41.5 !
J(E) 2 106 2.46 64.6 49.7 14.7 8.1 5.7 46.2 43.5
R 8808 106 3.12 68.6 60.7 14.8 7.9 5.9 50.4 48.8
R 9021 105 2.80 65.9 49.0 9.7 6.4 4.8 53.3 42.5
RSHY I 107 2.24 68.5 40.0 11.5 6.5 5.4 52.7 43.4 !
SLG 8913 105 1.49 65.4 59.8 14.7 8.5 4.9 36.3 42.4
ALG 50 103 2.07 66.7 47.6 13.5 6.8 5.4 52.1 46.5

AK 12-24 109 2.12 63.6 48.9 15.4 8.2 6.4 43.6 42.1
(Control)

LSD 0.25 NS2 1.9 2.3 1.5 0.4 2.4 0.9
(P - 0.05)

I. Mean of 10 seeds.
2. NS - Not significant.

(2.91 t ha -I). R 8808 produced a 47.2% higher pod yield erate to good quality characters. As regards ICGS II, it is
and DRG 12 produced a 37.3% higher yield than the local a moderate yielder with an excellent oil and protein con-
control. AK 12-24. Shelling percentage was the highest in tent. These three varieties are suitable to serve as compo-
ICGV 86885 (70.4%) followed by DRG 12 (69.4%) and nent crops in rice fallows in rice-based cropping systems.
R 8808 (68.6%). The oil content in 10 of the varieties was
more than 50%. The highest oil content was observed in Acknowledgement. The authors wish to thank the
ICGS II (53.5%). The protein content of the deoiled cake Head. Biochemistry Division and Director, Central Rice
in six varieties, R 8808. ALG 50, ICGV 87281, J(E) 2. Research Institute, Cuttack, Orissa. for taking keen inter-
ICGS II. and RSHY I was significantly higher than that est in this study.
of AK 12-24. Protein content was the highest in R 8808
which was also the highest-yielding variety. Reference

Correlation studies indicated significant positive cor-
relation between pod yield and oil content ('r'- 0.577). Paul, R., Mangat, G.S., and Malik, C.P. 1985. Effect of
lOO-seed mass and length of seeds ('r' - 0.549), lOO-seed some growth regulators on growth and quality of seed in
mass and breadth of seeds ('r' = 0.636). thickness and groundnut (Arachis hypogaea L.). Plant Physiolbgy and
breadth of seeds ('r' - 0.535), and significant negative Biochemistry 12(1):72-75.
correlation between breadth of seeds and oil content ('r'
- -0.653). Shelling percentage was not significantly cor-

related with any character studied.
This study reveals that the cultivars R 8808 and DRG .

12 were promising with higher pod yields and with mod-
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About ICRISAT

The semi-arid tropics (SAT) encompasses parts of 48 developing countries including most of India, parts of southeast

Asia, a swathe across sub-Saharan Africa, much of southern and eastern Africa, and parts of Latin America. Many of

these countries are among the poorest in the world. Approximately one-sixth of the world's population lives in the SAT,

which is typified by unpredictable weather, limited and erratic rainfall, and nutrient-poor soils.

ICRISAT's mandate crops are sorghum, pearl millet, finger millet, chickpea, pigeonpea, and groundnut; these six crops

are vital to life for the ever-increasing populations of the semi-arid tropics. ICRISAT's mission is to conduct research

which can lead to enhanced sustainable production of these crops and to improved management of the limited natural

resources of the SAT. ICRISAT communicates information on technologies as they are developed through workshops,

networks, training, library services, and publishing.

ICRISAT was established in 1972. It is one of 18 nonprofit, research and training centers funded through the Consultative

Group on International Agricultural Research (CGIAR). The CGIAR is an informal association of approximately 50 public

and private sector donors; it is co-sponsored by the Food and Agriculture Organization of the United Nations (FAa), the

World Bank, and the United Nations Development Programme (UNDP).

The designations employed and the presentation of the material in this publication do not imply the expression of any

opinion whatsoever on the part of ICRISAT concerning the legal status of any country, territory, city, or area, or of its

authorities, or concerning the delimitation of its frontiers or boundaries. Where trade names are used this does not

constitute endorsement of or discrimination against any product by the Institute.
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