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About 90% of chickpea (Cicer arietinun1.) in the world is grown under rainfed conditions where it
is subjected to heat stress. A field experiment was, therefore conducted to know the effect of rising
temperature on crop growth rate and membrane injury index of twenty chickpea genotypes and
thence to screen tolerant and susceptible genotypes grown under different planting dates. Pusa-1103
from north zone, KWR-108 from east zone, RSG-963 form'west zone and BDG-72 from south
zones showed higher crop growth rates (CGR) and have less membrane injury index (MII) as compared
to other genotypes. The variations in MII were noticed among different plantings dates ie. 61.8,
64.6 and 69.4 % in planting I, II and III, respectively. This clearly indicated that there exists a
negative relationship between these two important parameters. It is therefore emphasized that the -
productivity of chickpea could be enhanced by selecting genotypes from different zones on the basis
of MII as this is very simple parameter, less vexpcnsjve and a large number of breeding populations -

could be screened for stress tolerance in less time.
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Introduction
India predominates in chickpea supply and it has the
distinction of being the largest producer and consumer
m the world. Latest estimate according to Statistics DAC,
2010 indicate that the production of pulses in the country
is 7.38 million' tonnes from an-area of 7.97 million
hectares which contributes 36 and 50% to the national
pulse acreage and production, respectively. Inspite of
having largest area under chickpea in the world India's

position in average productivity is relatively low as

compared to other countries. The main cause for this as
even today large area of crop is grown under rainfed
conditions. So the severe stress during'rcproductive
development, particularly after the commencement of pod
set, causes significant pod abortion and decreased seed
filling which ultimately reduces yield. '

Material and Method -
In the present experiment twenty chickpea genotypes
collected from differént chickpea growing zonés of the

et al' and Deshmukh ‘and Kushwaha?. emphasized the
importance of membrare injury index in- grouping of
genotypes in different categories in wheat and chickpea
crop. Chaturvedi and Dua® clearly mentioned that

- chickpea crop gets exposed to high temperatures which

country in consultation with project coordinator and plant

breeders, were grown under different planting conditions
to impose temperature stress during post flowering phase.
These were evaluated to establish the relationship between
crop growth rate and membrane injury index. Deshmukh

causes significant reductions in crop growth rates. The .
plant samples were collected at 90 and 105 DAS from all
twenty chickpea genotypes for estimation of CGR and
MII according to method followed by Blackman and
Black® and Deshmukh et a/.

Result and Discussion

The membrane injury index is a parameter which
measures relative injury of leaf tissues in an individual
material under defined set of environment condition and
on the basis of relative ipjury crop/ crop genotypes could
be categorized in different groups. The data revealed that
genotypes having less membrane injury were having more
growth rate (Table 1). Genotypes sown during planting I
were having more crop growth rate followed by second
and least by third planting as there were less injury during
I* plating whereas, maximum injury was recorded in ITI®
planting. This clearly indicated realization of temperature
during late plantings. The variations in MII were noticed

- among the plantings 7.e. 61.8, 64.6 and 69.4 % in planting
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Table.1. Relationship between Crop growth rate (90-105 DAS) and membrane injury index (90
‘DAS) in twenty chickpea genotypes at 90 -105 DAS. ’
CGR . MII
"~ Genotypes I I I M I I m M
- North Pusa-256 434 687 561 5.60 4478 48:64 5221 4854
Zone - C-235 457 537 424 473 6598 - 69.96 7453 70.16
Pusa-362 603 348 429 460 4798 5096 55.53 51.49
Pusa-372 5900 - 458 373 474 5398 5797 6254 58.16
Pusa-1103 719 683 396 599 4533 4816 52.73 48.74
BG-3004 534 487 431 484 5803 60.80 65.37 -61.40
™M 581 502 411 498 5426 5757 -62.14 5799
Eastt KWR-108 452 351 407 403 7288 7494 79.51 75.78
Zone. Radhey 520 5.15 503 512 5626 5834 6291 59.17
Pant G-186 1005 391 421 606 4583 4794 6243 52.07
M 659 4.19 443 507 5832 6041 6828 62.34
West RSG-143-1 720 473 428 540 61.86 63.86 6843 64.72
Zone RSG-888 843 458 430 577 4933 6617 7134 62.28
RSG-963 717 445 475 546 . 7120 7327 77.84 74.10
Pusa-261 549 385 365 433 7486 7729 81.86 78.00
GNG-459 677 412 329 473 7278 75.78 80.35 7630
M 701 435 405 514 - 6601 7128 7596 71.08
\ South ICCV-10 671 459 436 522 5928 ‘6219 6676 62.74
Zone Chaffa 432 - 593 344 456 5508 5840 6297 58.82°
: BGD-72 885 490 426 600 53.06 57.30 6297 57.78
JG-11 778 398 449 542 6986 7085 7542 72.04
Vijay 097 422 341 587 . 6698 69.96 7453 7049 -
Phule-G 96006 923 421 373 572 6698 69.18 “73.75 69.97
ZM 781. 464 395 547 61.87 64.65 6940 6531
Mean 631 501 443 '57.05 60.51 65.60
CD at Planting time (P) 0.224 2.39
5% Genotypes (G) 0.189 2.25
PxG 0.33 . NS

I= Oct. 231d, II=Nov. 21st, I=Dec. 18th planting date.

I, I and III, respectively and similar ﬁ'end was observed
at genotypic levels.

Among the zones west zone genotypes were

having more membrane injury and least was seen in
genotypes from north. In general the genotype Pusa-1 103
from north, Radhey from east, GNG-469 from west and
BGD-72 from south zone have shown relatively less
membrane injury as compared to Pusa-256 (national
check). This indicated that these genotypes are relatively
more tolerant to high temperature stress.

~ The data on CGR, during 90-105 DAS varied
from 4.03 to 6.06 among the genotypes and from 4.98

(north Zone) to 5.87 (south zone) among the zones.
Significantly higher CGR was recorded in first planting
(6.31) followed by second (5.01) and third planting (4.43),
respectively. In the genotypes studied, higher CGR was
recorded in Pant G-186 (6.06) followed by BGD-72 (6.00)
and Pusa-1103 (5.99) whereas least was recorded in
KWR-108 (4.03). In general Pusa-1103 from north zone,
Pant-G 186 from east zone, RSG-143-1,RSG-888, RSG-
963 from west zone and BGD-72, Vijay from south zone,
retained comparatively higher CGR values than other
genotypes. It confirms that genotypes which have higher
CGR have less membrane injury also. This clearly
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mdicated that there exists a negative relationship between
#hese two important parameters. This positive association
setween crop growth rate and membrane injury index was
also reported by Singh ef al’ in chickpea. So, it is
emphasized that the productivity of chnckpea could be
eshanced by selecting genotypes from different zones on
#e basis of MII as this is very simple parameter, less
expensive and a large number of breeding populations
could be screened by using this.
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