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Abstract: A field experiment was conducted at the MAgricultural Researcht&tion, Dharwad during 2013-1Fhe
experiment consisted of five dates of sowing, @, D,, D, and D) and three genotypes (Annigeri-1, JG-11 and JG-14)

laid out with factorial RBD design replicated thriégemong the temperature regimes, emperature regime recorded
significantly highest plant height (45.9 cm), number of primary and secondary branches (9.6 and 12.0), days to physiological
maturity (97.5 days), growing degree days (GDD) for days to physiological maturity (1637), seed yield (2988 q ha
Among the genotypes, the genotype JG-11 recorded less plant height (38.8 cm) with optimum days to physiological
maturity (92.7 days) but primary and secondary branches (9.1 and 9.9), total dry matter (24.43,d3&n{1563), HI

(53.19%) and yield recorded was significantly more (28.34-4). hélowever, JG-14 recorded higher yield and yield
components than JGtlandAnnigeri-1 irrespective of dates of sowingherefore, JG-14 is considered to be the
thermotolerant.
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Introduction

Pulses are rich sources of complex protein, carbohydratégnperature; therefore study was under taken to know the effect
vitamins, minerals, starch and fib&mong pulses, chickpea of temperature regime on morpho-phenological, yield and yield
(Cicer arietinumL.) is one of the most important protein-richcomponents of chickpea genotypes.
pool season food legumes grown urjder rainfed condltloq. Incwi;\aIerial and methods
is the largest producer of chickpea in the world, accounting for ) o
70.7 per cent of the worlglproduction with an area 8.56 m ha, - ield experiment was conducted duriiabi season 2013-14
which contributes 68 per cent of the global area, 76 per centftne MainAgricultural Research tétion, DharwadAn
Asia's chickpea area and 35 per cent of total pulses area, wWitheStigation was carried to evaluate chickpea genotypes under
production of 7.58 m t and productivity of 912 kgtha varied temperatyre regimes. The expenmenft c0n5|st§d qf three

. enotypes (Annigeri-1, JG-11 and JG-14) with combination of

Among the abiotic stresses drought and heat are the m

. . . . \ L dates of sowing (PD,, D,, D, and Q) and three replications
important constraints to chickpea production globallys laid out in factorial RBD. The experimental site consisted of

estimated that drought and heat stresses together accquBlium deep black soil and crop was raised in a plot size of
for about 50 per cent of the yield lossésmperature is an 3.6 x 2.9 m with a spacing of 30 x 10 cm, fertilized with 50:20:0
important factor controlling crop growth and developmer}{l:PO 'K.O. The T was increasing forr,n s9meteorological
(Zinn et al., 2010) by affecting wide range of phySiOIOQicalstarid;rdzweek (MmSa,XW) and it reduced till"A8SW and then it
processes and altering plant-water relationship. The crop Oﬂiﬂ@reased up t'MSW and reached to 32Cland lowest T

experienqes abnormglly high temperature (.>35.°C) durip@).T’C) was recorded during the SMSW (Fig. 1). The
reproductlve pha§wvh|ch Fhrectly has a negative impact OMobservations on plant height, number of primary and secondary
chickpea production. During the last decade, there has be

&hches, days to physiological mat owing degree days
significant shift in chickpea area in India from northern plairrlgDD) yi,eld);nd )‘/)ie?/d Corr?ponentsuvl?e]re regordgd as pgr the

to.the southern part of Ino!|a. In northem pIqms of India duri andard procedure in a randomly selected five tagged plants.
winter mainly under rainfed condition is now severel

threatened by climatic changes. In case of chickpea, the g
has been reduced from 3.2 m ha to 1.0 m ha in northe
states of India, while increased from 2.6 m ha to 4.3 m ha b — e
central and southern states during the past three deca( o
Thus, there has been a shift in chickpea area from cooler I¢ |
duration, highly productive environment to warm, shof

duration, rainfed and less productive environment. This s F

adaptation mechanism to changing climate. e ] Wit e T T

In the view of recent climate change situation, the weath i
parameters are highly influencing the crop productivit] oot .+ L LLILL
simultaneously due to global warming wherein there is § =~~~ e e e
increase in day temperature and drastic reduction in the ni

temperatureAmong pulses, chickpea is more sensitive to

ig[;. 1.Weekly meteorological data at the Maigricultural
Research Station, UAS, Dharwad during croping period
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Growing degree days was calculated by summation of dajyimary and secondary branches (8.8 and 12.0, respectively),
mean temperature above basg-(*C) temperature (Monteith, whereas, significantly minimum plant height was observed by
1984). The number of days taken from sowing to complef&-11 (38.8 cm). JG-14 showed less number of primary and
maturity of pod/seed in selected plants was recorded basedsenondary branches (7.2 and 9/jhong the interactions the
yellowing of 50 per cent of plants and pods for days tgenotype JG-14 under Demperature regime recorded
physiological maturity significantly higher plant height.

Resultsand discussion Krishnamurthyet al. (2011), Neeragt al. (2012) and

Delay in sowing of chickpea genotypes reduces their plala)?vendraetal. (2012) reported that that high temperature (late

height and number of primary and secondary branch&8W" causes ha'\ste'nmg of f","’,Ve””g a}nd matuitisich
significantly because of their earliness and quick growth afjgsulted in reduction n productivity of chickpea as compared
longer growing period as autumn sown chickpea had positi%normal sown cond|t'|onland mean of total heat reqwrement
effect on plant height and branches per plant (Saim and Uf{P to maturity of low yielding genotypes was relatively lower
2003). Similar results in present studypile 1) were observed followed b'y medium and high ylleldmg cultlvaSl'mlIar. results .
and significantly higher plant height (45.9 cm) and primary antfere (.)btaiu'ned here also whereln days to physiological maturity
secondary branches (9.6 and 12, respectively) were obser¥é$ Significantly more with more number of days (97.3 days)
under D temperature regime (4MSW), which was followed With an optimum GDD of 1637 heat units undgté@nperature

by D,, D, and D, temperature regimes. Lower plant height wa&gime, while minimum number of days faaturity and GDD
observed under Dremperature regime (40.1 cr@mong the Was under Dtemperature regime (84.7 days and 1429 heat
genotypes JG-14 showed highest plant height (46.2 cm) a#iits, respectively)Among the genotypegnnigeri-1 took
total dry matter (24.84 g), whiléynnigeri-1 recorded more more number of days (96.7) than the other with higher GDD

Table 1. Efect of temperature regimes on morpho-phenological parameters, growing degree days at physiological maturity and number of poc
per plant of chickpea genotypes

Treatment Plant Primary Secondary Days to GDD for No. of pods
height (cm) branches branches  physiological Physiological Per plant
maturity maturity
40" Standard week (D 39.7 7.6 10.0 93.3¢ 1603° 452
42 Standard week ([p 41.7 9.0 11.0 94. 7" 1606° 66.5°
44" Standard week (D 45.9 9.6 12.0¢ 97.58 1637 69.9
46" Standard week (P 42.7 8.I 9.6% 88.3 14670 60.8
48" Standard week (D 40.r 7.5 9.1¢ 84.F 1429 56.Z
SEm.t 0.4 0.1 0.1 05 9 0.4
LSD at 5% 1.3 0.3 0.3 1.5 25 1.01
Annigeri-1 (G) 41. 8.8 12.0¢ 96.7 1637 58.0
JG-11 (G) 38.8 9.2 9.9 92.7 1563° 64.0¢
JG-14 (G) 46.2 7.2 9.0 85.9 1446 57.°
S.Em.x 0.6 0.1 0.1 0.6 11 0.5
LSD at 5% 1.3 0.2 0.4 1.9 32 1.31
Interactions (D x G)
D,G, 38.19 7.7 11.Z 98.3® 1685° 39.2
D,G, 38.5¢ 9.4 9.8 96.7¢ 1650° 477
D,G, 42 .4 5.9 8.99 85.0¢ 1473¢ 48.P
D,G, 41.1° 9.4 12.6 101.3° 1719 69.9
D,G, 40.39 9.9 11.r 95.2d 1613¢ 70.r
D,G, 437 7.7 10.0 87.7 1488° 59.5
D,G, 45.8° 10.2 15.¢¢ 103.¢¢ 17358 65.7
D.G, 39.0¢ 10.0® 10.6¢ 98. 70 1658° 74.9
D.G, 53.00 8.6 12.3 91.3* 1519 69.3
D,G, 40.7 8.7 11.0 92,22 15434 60.2
D,G, 39.29 8.5 9.4 88.3 1468 66.7
D,G, 48.3 7.2 8.5 84.39 13920 55.8
D.G, 39.6° 8.4 10.1% 88.6" 1504 55.2
D.G, 37.3 7.5 8.99 84.69 1426 60.7
D.G, 43.6¢ 6.8 8.4 81.0 1359 52.7
S.Em.x 1.0 0.1 0.3 1.1 19 0.8
LSD at 5% 2.8 0.3 0.7 3.3 55.6 2.26
D, (29-09-13 to 05-10-13) D, (14-10-13 to 20-10-13) D, (28-10-13 to 3-11-13)
D, (11-11-13 to 17-11-13) D, (25-11-13 to 01-12-13)

DAS-Days after sowingyalues in the column followed by the same letter do né¢dgignificantly by DMR
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(1637) and JG-14 took minimum number of days and optimuper plant (60.7), hulm weight (3.36), seed weight (15.62),
GDD for physiological maturity (85.9 days and 1446 heat unitsarvest index (53.58) and seed yield (29.88 ¢) ldéfered
respectively). significantly and found highest in,Bemperature regime than

Mild temperature stress treatment decreases plaff D D, and Dwherein under these dates of sowing the
biomass/plant, pod number per plant, pod weight (g/p|anfﬁproduct!ve phases coqued with maximum te.rrjperature and
seed numbeper plant and seed weight as compared to tigsulted in flower abortion and affected fertilizam and
ambient temperature in both the chickpea genotypes. Thépgreby decreased final yield. Number of seeds, hulm weight,
was 28 per cent reduction in seeds per plant which was higfgfd weight, HI and seed yield was found minimum under D
in Pusal103 as compared to Pusa 1105 (21%). Seed yield{jggiperature regime (48.9, 2.41, 7.78, 45.59 % and 21.64 ¢ ha
plant was reduced in both the genotypes because of reductig@Pectively) but number of pods per plant found less under
in the seed size under mild temperature stress in Pusa 18y3emperature regiméimong thegenotypes, significantly
caused 19.51 per cent reduction in 100 seed weight. Hifigher pods and seeds per plant, seed weight per plant, HI
temperature stress causes much detrimental effects on cell@af seed yield was recorded by the genotype JG-11 (64, 56.5,
metabolism, which results in low yield (Bahugwtal., 2012  13.18, 53.19 % and 28.32 gfland minimum was recorded by
andArunetal., 2012).Wanget al. (2006) reported that higher the genotypénnigeri-1 (58, 49.6, 10.09, 48.75 % and 25.51 g
temperature at flowering and pod development stagB8g', respectively) but test weight was recorded more by the
enhanced maturity and decreased chickpea seed yield d@potype JG-14 (24.3) under thg(24.9) temperature regimes.
reducing the number of seeds per plant, weight per seed ditgse results are in conformity with the results of Devendra
gave the lowest grain yield. The yield and yield componengsal., (2012) and Neeraf al., (2012) who reported that different
(Table 2), like numbesf pods per plant (69.9), number of seedgates of sowing showed significant genotypic differences in

Table 2. Efect of temperature regimes on yield and yield components of chickpea genotypes

Treatment Seeds Test Hulm Seed weight Harvest Seed yield
plant* weight (g) weight (g) plant Index(%) (g ha?)
Dates of sowing (D)
40" Standard week (D 47. 7 24.9 2.9% 11.16 50.42 27.30
42 Standard week ([p 55.2 24.3 3.3% 13.73 53.5¢ 28.43
44" Standard week (D 60.7 22.8 3.36® 15.62 53.58 29.88
46" Standard week (P 53.5 20.8 3.1 11.34 50.5F 26.39
48" Standard week (D 48.9 18.8 240 7.78 45.59 21.64
S.Em.x 0.28 0.1 0.06 0.07 0.28 0.15
LSD. at 5% 0.80 0.4 0.19 0.21 0.80 0.42
Genotypes (G)
Annigeri-1 (G) 49.6 19.7 2.63 10.09 48.7% 25.5P
JG-11 (G) 56.% 22.8 3.17 13.18 53.19 28.32
JG-14 (GQ) 54,20 24.3 3.38 12.5¢ 50.22v 26.36¢
SEm.t 0.36 0.17 0.08 0.09 0.36 0.19
LSD. at 5% 1.03 0.50 0.24 0.28 1.03 0.56
Interactions (D x G)
D,G, 42.9 22.2 243 8.29n 46.4% 26.90
D,G, 48.9 24.9 3.33+ 14.2F 55.37 28.46
D,G, 51.2+h 27.8 3.06¢ 10.97 49.4F 26.54
D,G, 52.5+ 21.3 2.99 11.9%8 51.86¢ 27.23
D.G, 58.0¢ 25.r 3.48¢ 15.32 55.88 29.668
D,G, 55.2 26.6 3.7¢ 13.9r 52.78¢ 28.40
D.G, 57.0¢ 19.8 3.36'¢ 15.29 54.55° 28.52¢
D.G, 64.3 23.3 3.26' 15.82 55.82 31.63
D.G, 60.8 24.%4 3.46¢ 15.75° 50.36"¢ 29.50°
D,G, 50.5" 18.1 2.4 8.744" 47.359 25.02
D,G, 59.06 21.2 3.53¢ 13.27 54.50° 29.39d
D,G, 51.0 23.2 3.58% 11.99 49.68 24.76
DG, 45.2 17.4 1.89 6.202 43.57 19.86
DG, 52.19 19.¢ 2.23 7.254 44.37 22.46
D.G, 49.4 22.3 3.10¢ 9.873 48.82f 22.59
S.Em.t+ 0.62 0.30 0.14 0.16 0.67 0.33
LSD at 5% 1.80 0.87 0.42 0.46 1.78 0.96
D, (29-09-13 to 05-10-13) D, (14-10-13 to 20-10-13) D, (28-10-13 to 3-11-13)
D, (11-11-13 to 17-11-13) D, (25-11-13 to 01-12-13)

DAS- Days after sowingyalues in the column followed by the same letter do néerdgignificantly by DMR
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100-seeds weight in chickpea. This reduction (36.6 to 29.2%) The normal sowing dates for this region is OctoB&MN(40"

was because ofoincidence of high temperature fromand 4% MSW) due to change in the climate there is slight shift in
flowering to maturity that caused reduction in grain fillingthe sowing. Therefore, from the present study it is concluded that
which finally reduced yield. Most chickpea genotypes do ndle 44 MSW (D, temperature regime) of sowing is best suited
set pods when temperatures exceed$G8Basiet al., 2009) meteorological standard week for chickpea genotypes to get higher
and seed yields were highest from sowing made betwetn 2@ed yield by increasing plant height, more number of primary and
October and 26November and closely correlated withsecondary branches, more number of days taken for physiological
number of pods per plant and showed about 53.7 per cemturity with an optimum GDD with higher yield and yield
reduction in seed yield under late sowing as compared ¢components. Genotypes JG-11 is considered to be selectively

normal sowing. temperature tolerant when compare@raigeri-1.
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