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Field experiment was undertaken at the University of Agricultural

Sciences, Dharwad during kharif, 2015 with four dates of sowing and

four genotypes under factorial RBD. Among the temperature regimes,

highest accumulation of heat units was found under 23rd standard

week (D
1
 temperature regime) and minimum was recorded in D

3

temperature regimes (29th standard week) for all phenological stages.

Higher phenothermal index (PTI) for days to flower initiation, days

to pod initiation and maturity was under D
4
 temperature regime (32nd

standard week) and least was recorded in D
2
 temperature regime (26th

standard week). Under delayed sowing, heat use efficiency and pod

yield (kg ha-1) decreased. Growing degree days was significantly,

positively and PTI negatively correlated with yield.
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In India, groundnut (Arachis hypogaea L.) crop ranks first

among the oil seed crops and is grown largely (83% of total

groundnut area) under rainfed conditions during the main rainy

season (Jun/Jul - Oct/Nov). High temperature influences

physiological processes, growth and development and reduces

allocation of assimilates to the reproductive organs through

decreased pod set and seed growth rate. Further, with present

trends of global warming, temperatures are likely to become

hotter, and increase in mean air temperature of 2-3°C is predicted

to reduce the groundnut yields by 23-36 per cent. Hence, an

attempt was made understand through the study, underlying

response of higher temperature in groundnut genotypes in

relation to thermal indices and pod yield of the crop.

The field experiment was conducted at the Main Agricultural

Research Station, University of Agricultural Sciences, Dharwad

during kharif  2015-16 with four genotypes (TMV-2, G2-52, Dh-

86 and Dh-216) and four different dates of sowing starting from

23rd (D
1
), 26th (D

2
), 29th (D

3
) and 32nd (D

4
) standard meteorological

weeks (SMW) as temperature regimes, laid in a factorial

randomised block design. The mean maximum temperature (36.7

°C) was recorded under 39th standard week 24th-30th Sept)

followed by (32.4 °C) under 42nd standard week (15th -21st

October), from 41st standard week to 44th standard weeks were

found to be hottest weeks. Minimum temperature ranged from

17.9 to 22.2 °C during cropping period. Crop growth during

initial stages of D
1
and D

3
 temperature regimes were exposed to

high temperature stress while, D
1
 and D

4
 temperature regimes

with optimum temperature. However, crop growth experienced

terminal heat stress (at harvest) under the entire temperature

regimes. The observation on thermal indices viz. Growing degree

days (GDD), Phenothermal index (PTI), Heat use efficiency (HUE)

along with yield were recorded by adopting appropriate

procedures.

Thermal indices like GDD, PTI and HUE were influenced by

different temperature regimes, different dates of sowing and

genotypes (Table 1). Heat units, expressed in growing degree

days, are frequently used to describe the timing of biological

processes. Mean GDD for all phenological stages indicated

significant differences with respect to temperature regimes,

genotypes and their interactions. The GDD values followed

increasing trend for all varieties, indicating that higher GDD

values for higher number of days for different phenological

stages. Heat units are there to predict the physiological maturity,

as sowing delayed there was decrease in thermal units to attain

physiological maturity as reported by Shravanakumar et al.,

2015;  Kiran, 2014 and Rathod and Chimmad, 2016.

The normal sown crop (D
1
 temperature regime) accumulated

more heat units for flower initiation (961.6), 50 per cent flowering

(1081), peg initiation (1324) and for physiological maturity (2972),

which were followed by D
4
, D

2
 temperature regimes and least

heat unit accumulation was recorded in D
3
 temperature regime.

This is because, during D
3
 crop growth period both T

max
  and

T
min

 showed minimum till pegging and suddenly increased

towards maturity (Fig. 1) and total crop period was minimum

(90.25 days). Among the genotypes, G2-52 took more thermal

units for all phenological stages viz., flower initiation (862.7),

50 per cent flowering (1025), peg initiation (1238) and

physiological maturity (2951) followed by Dh-216, Dh-86 and

least was recorded in TMV-2. The genotype G2-52 accumulated

more heat sum for all phenological stages under D
1
 temperature

regimes, even under decreased mean T
max

  and T
min

 in D
3

temperature regime genotype G2-52 accumulated more heat units

and it was observed from correlation study that more heat unit

accumulation at physiological maturity was positively

correlated with yield ( 0.688**).

Similarly, D
4
 temperature regime recorded more PTI value in

all growth stages of crop growth i.e. flower initiation (31.26), 50

per cent flowering (34.17), peg initiation (32.28) and

physiological maturity (31.19), which was followed by D
1
, D

3

and least by D
2
 temperature regime (Table 2). This was attributed

with delayed sowing, where in plants were exposed to high

temperature and cropping period was also drastically reduced

(Amgain, 2011 and Mukesh, 2015). Irrespective of dates of

sowing both Dh-86 and G2-52 recorded maximum PTI value.

The genotype, TMV-2 under D
4
 temperature regime recorded

maximum PTI followed by G2-52, Dh-86 and Dh-216 under same

temperature regimes for attaining all phenological stages and

minimum was recorded by all genotypes in D
2
 temperature

regime. Further it was confirmed that PTI for 50 per cent flowering

(-0.553*) and physiological maturity (-0.665%*), associated

significantly and negatively with yield.
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Response of groundnut genotypes......

All the phenological stages under normal sowing, were

served with more heat units accumulation comparatively to

the late sown crops and heat use efficiency was found to be

higher under normal planting as compared to the late plantings

(Meena et al., 2013). Similarly, in the present investigation,

HUE was found maximum (Table l) in early/ normal sown crop

i.e.,  D
1
 temperature regime (1.179 kg ha-1/ °C day) and showed

a decreasing trend from D
1
 to D

4
 temperature regime. Among

genotypes, G2-52  recorded maximum HUE (1.023), which was

on par with Dh-86 followed by the other genotypes. Genotype

(G2-52 under D
1
 temperature regime recorded significantly

higher heat use efficiency (1.419) and least was observed under

D
4
, temperature regime in TMV-2, Dh-86 and Dh-216. Thus, it

was confirmed that with delayed sowing HUE of the crop

gradually decreases.

In general, pod yield recorded a decreasing trend from 23rd

to 32nd standard week (D
1 
to D

4
 temperature regime). Significantly

highest pod yield (3504 kg ha-1) was recorded under 23rd

standard week (D
1
 temperature regime), which was on par with

26th standard week (3083 kg ha-1)  followed by. 29th standard

week (2058 kg ha-1) (D
2
 and D

3
 temperature regime, respectively).

However, significantly lower pod yield was recorded  under

32nd standard week (1211 kg ha-1) (D
4
 temperature regime).

Among the genotypes, G2-52  recorded significantly maximum

pod yield (3064 kg ha-1), which was on par with Dh-86 (2612 kg

ha-1) followed by Dh-216 (2334 kg ha-1). While, minimum pod

yield was recorded by TMV-2 (1845 kg ha-1). Among the

interactions the genotype G2-52  under 23rd standard week (D,

temperature regime) recorded significantly higher pod yield

(4624 kg ha-1). However, lowest was recorded by TMV-2 under

32nd  standard week (D
4
 temperature regime) (888 kg ha-1)  which

was on par with Dh-216 (924 kg ha-1) and Dh-86 (1148 kg ha-1)

under same temperature regime. The optimum soil temperature

range for pod formation and development is between 31 °C and

33 °C and soil temperatures above 33 °C significantly reduces

the number of mature pods and seed yield (Karanjikar et al.,

2004 and Pilumwong et al., 2007).

Thus present experiment concludes that with delayed

sowing plant exposed to high temperature stress results in

reduction in heat unit accumulation and with reduced crop

growth period, thus influences on reduction in heat use

efficiency and pod yield of the crop.
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