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Low productivity of groundnut (Arachis hypogaea) in the
semi-arid tropics is attributed mainly to drought caused
by low and erratic rainfall. In India, based on the time of
occurrence, the drought patterns with respect to
groundnut have been categorized into early (immediately
after germination to flowering), mid-season (flowering to
pod formation) and end-of-season (pod filling to pod
maturity) drought. Though there are a few crop management
practices to conserve soil moisture to overcome early
and/or mid-season drought, limited efforts have been
made to mitigate the effects of the end-of-season drought.
Growing short-duration cultivars with enhanced per-day-
productivity is one of the ideal and recommended
approaches to deal with end-of-season drought in areas
where the occurrence is a regular feature.

In the present study, 14 advanced breeding lines
developed at the International Crops Research Institute
for the Semi-Arid Tropics (ICRISAT), Patancheru, India
were evaluated along with two check varieties, Chico and
GG 2, in a triple lattice design during rainy season in
2004 and 2005 at the National Research Centre for
Groundnut (NRCG), Junagadh, Gujarat, India where
occurrence of end-of-season drought is a characteristic
feature of the region. Each genotype was grown in a plot
of 4 rows, each of 5 m length with a spacing of 45 cm
between rows and 10 cm between plants. The agronomic
package of practices recommended for the region was
followed to raise the crop. Fully opened second leaf on
main stem of ten randomly selected plants in each plot
was used to record observations on SPAD chlorophyll
meter reading (SCMR) and specific leaf area (SLA), the
surrogate traits for water-use efficiency, on 55th day after
sowing. Pod and seed yields were obtained on plot basis
and expressed as kg ha-1. Maturity of a genotype was
assessed at the time of harvesting and expressed in days.
Per-day-productivity was estimated as a ratio of pod
yield (kg ha-1) to time to maturity (TM) and expressed in
kg day-1. Observations were also recorded on 100-seed
weight (HSW), shelling outturn (SO) and sound mature
seeds (SMS).

Analysis of pooled data of two years revealed that
variance due to genotypes was significant for all the traits
studied indicating significant variability among the
genotypes evaluated. Similarly, the variance due to years
was also significant for all the traits except for SCMR and
seed yield. Genotype × year interaction was not significant
for SCMR, SLA, SO, SMS, TM and per-day-productivity,
thus signifying the absence of differential response of
genotypes over years for these traits.

Comparison of performance of check varieties over
two years showed that GG 2 was superior for all the traits
except for SO, SMS and TM for which the check variety
Chico performed better (Table 1). Among the advanced
breeding lines, significantly superior performance was
recorded in ICGV 96342 for SLA; ICGV 96352, 97257
and 97261 for SO; ICGV 97245 for HSW; ICGV 97262
for SMS; and ICGV 96399 and 97245 for per-day-
productivity (Table 1). Though no advanced breeding
line performed significantly superior over the best check
variety Chico (maturing in 90 days) for TM, six lines
(maturing in 92 days) were statistically similar to this
early-maturing variety (Table 1). Similarly, the only
better performing line ICGV 96390 for SCMR was as
good as the best check variety GG 2 for this trait. For pod
and seed yields also, no advanced breeding line recorded
significant superiority over the best check GG 2. Two
advanced breeding lines, ICGV 96399 and ICGV 97245,
recorded numerically superior pod and seed yields over
GG 2. When the per-day-productivity was compared, two
advanced breeding lines (ICGV 96399 and 97245),
maturing in 92 days, were found to be significantly more
productive than the best check GG 2, which matured in
95 days. These advanced breeding lines were also
significantly early in maturity compared to GG 2. Hence,
ICGV 96399 and ICGV 97245 had the advantage of
producing high yields in a shorter duration when
compared with GG 2, one of the most preferred Spanish
varieties in Saurashtra region of Gujarat.

From the results obtained in the present study, it is
apparent that out of 14 advanced breeding lines evaluated
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at Junagadh, ICGV 96399 and ICGV 97245, which
recorded higher per-day-productivity and earliness in
maturity over GG 2, hold promise for regions where
moisture stress towards the end of the cropping season is
frequent. These breeding lines can also be used in future
breeding programs to develop early-maturing groundnut
varieties without compromising yield potential.

Table 1. Mean performance of early-maturing groundnut advanced breeding lines at NRCG, Junagadh, Gujarat, India1.

Per-day-
SLA TM SO HSW SMS PY SY productivity

Genotype SCMR (cm2 g-1) (days) (%) (g) (%) (kg ha-1) (kg ha-1) (kg day-1)

ICGV 93429 34 79 94 61 27 44 1609 966 17
ICGV 96333 35 85 92 60 26 43 1796 1057 20
ICGV 96342 32 77* 94 65 27 52 1586 1019 17
ICGV 96346 34 79 94 63 24 59 1525 945 16
ICGV 96352 33 83 92 69* 28 54 1635 1116 18
ICGV 96390 36 80 94 63 28 49 1763 1097 19
ICGV 96395 31 93 96 61 29 58 1180 719 12
ICGV 96399 32 86 92 64 31 58 1924 1211 21*
ICGV 96442 32 85 94 63 27 53 1554 943 16
ICGV 97243 34 80 92 66 24 58 1700 1095 18
ICGV 97245 32 92 92 62 33* 54 1904 1160 21*
ICGV 97257 33 87 93 69* 27 59 1327 906 14
ICGV 97261 32 93 92 69* 26 61 1387 950 15
ICGV 97262 35 85 93 67 29 64* 1625 1071 18
Chico 33 85 90 66 24 54 1644 1074 18
GG 2 36 82 95 64 29 42 1847 1157 19

SEm 0.7 1.7 0.9 1.1 0.9 3.3 102 74 0.8
CD at 5% 2 5 2 3 3 9 288 208 2

1. SCMR = SPAD chlorophyll meter reading; SLA = Specific leaf area; TM = Time to maturity; SO = Shelling outturn; HSW = 100-seed weight;
SMS = Sound mature seeds; PY = Pod yield;  SY = seed yield.
* = Significant at 5% level.
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