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Effect of heat stress on grain yield stability, chlorophyll content and cell membrane

stability of flag leaf in commercial rice cultivars in Khuzestan
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Table 1. Average of minimum and maximum temperature of months (sowing to harvesting) in Shavoor

Agricultural Research Station for two years (2006 and 2007)

Y¥AD (2006) \¥A# (2007)
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Table 2.Combined analysis of variance for grain yield, chlorophyll content of five rice cultivar at 50% heading and harvest stages
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(MS) Sl o Kl
33T 4>y &ls )-)QL\)&
S.0.V 5 ki df GY CHLjjenq CHLyj,, CHLjjeaq ~CHLyjary.
Year Ju 1 4126691.863 2.028™ 188.935" 219.024
Rep. (Year)(Error a) (alss) (UL 51 S5 4 1279576.654 9.991 12.118 19.235
Sowing date B b 2 28609304.2217  0.389™ 548.119" 599.044"
Year x Sowing date Jle %88 b 2 8977519.270"  16.490™ 302.710" 189.905™
Error b (b) <5 0 sl 8 259488.991 4.423 6.934 3.485
Cultivar o5y 4 8132065.984  105.026™ 251.116™ 71.327"
Year x Cultivar Jle X 03, 4 1651005.848" 6.791"™ 19.516" 11.188™
Sowing date x Cultivar B Fu b X a3, 8 1036842.112™  13.968" 30.138" 21.257"
Year x Sowing date x Cultivar o x 318 2 56 % o3, 8 361723.260™ 4331" 25.680" 16.852™
Error ¢ (€) oS o ol 48 523651.289 130.383 6.095 8.390
C.V(%) (4 )3) N i o - 17.34 4.23 8.46 29.26
Ols gxe &S

ns: Non-significant

*#% 1 significant at 5% and 1% probability levels, respectively

-\-ﬁ)-’g‘_gi)cb.’JL&?‘CJM)A)'J&AA%J:@:**A*
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Table3 . Biennial mean comparison of yield and chlorophyll content in five rice cultivars and two years (2006 and 2007)

b oles 4l > Shes B el doy3 0 i e s S B Sl 0l 5s B IS SEe (S 00 (b s IS 58S Ol
Treatments  GY(kgha™) CHLjjeaq CHL . CHL o, — CHL gy

Y, D, 3182.8° 39° 34.8° 424

Y, D, 4878.1° 38° 24.5° 13.5°

Y, D, 5098.6" 39.5° 32.7° 7.3°

Y, D, 3119° 38.7° 33.3° 5.4¢

Y, D, 5315.2° 40° 27.1° 12.9°

Y, D, 3440.6" 38.7° 22.9° 16.1*

YV, 5278.8" 36.2° 25.1¢ 11.5®

Y,V, 5127.1° 36.8° 30.3% 6.5%

YV, 3274.7° 38.7° 30.7% g

YV, 3502.8° 42.1° 36.2° 5.9¢

Y, Vs 4749.2° 40.3° 31° 9.8

Y,V, 4676.4® 35.8° 24.3f 11.9®

Y,V, 4084.8° 38.8° 28.4% 10.3%

Y,V; 3442.6° 39.1° 27.3% 11.7%

Y,V, 3756.3% 42.9° 33.9° ob-d

Y,V 3831.1° 391° 248" 14.3°

&£l 5,\2@“¢,w.\.¢,;@c@~,;&§;u ) aals dim 05037 ol pekizs o5 zte O o S il (gl )ls 457 s 5 S0le 05 a0
Means in each column,followed by at least one similar letter(s) are not significantly different at 5% probability level using Duncan's
Multiple Range Test
WAZ 5 IYAD (sl Jlo i 5 & (Y2, YT 5ls 5 Y0 5505 5 0 cliigun,yl 10 Cils” gba ol :D3 .,D2 ,D1
Jl:.ilajl?og-afﬁ&;ﬁgynﬁf&bvé)gﬁij@:VS,V4,V3,V2,V1
Y1 and Y2: Years 2006 & 2007, respectively. D1, D2 and D3 : Sowing dates 5 May, 26 May and 16 Jun., respectively
V1, V2, V3, V4 and V5 : Hoveize, Hamar, Red Anboori, Champa and Danial rice cultivars, respectively

N
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Table 3- Continue

s les als 5 Shes Wi b doys 00 Al e s g IS Jlie sy ol s LS i Sy enss b Jss S el Ol
Treatments  GY(kg.ha™) CHLjjeaq CHL . CHL 0. — CHLjgary

DV, 3993.5% 33.8¢ 27.7° 6¢

DV, 4075.4% 37.6% 34.2% 3.3%

D,\V; 2073.8° 38.74F 35.9° 2.8%

DV, 2102¢ 43% 41° 2°

D, Vs 3509.5¢ 41.2% 3134 10°

D,V, 5676.2° 36.5 21.9¢ 14.6®

D,V, 5452.5° 38.3¢1 27.6° 10.6°

D,V; 4455 7°4 37.7 22.58 15.3°

D,V, 45325 43.6" 32.9% 10.7°

D,V 5365%® 39% 24.2% 14.8%

D5V, 52632 37.8°¢ 24.6' 14.5%

D5V, 4290 37.5 26.2¢ 11.3%

D;V; 354434 40.2¢ 28.8% 11.6

D5V, 4254.7% 415 31.2% 9.8°

D;Vs 3996 38.9% 28.2% 11.3%

L, L;)\Js'.ubj\fﬁw)b .‘ecb.,n);;)g;b LS‘“’“"J;?Q}‘).TJL”\J-{‘WSF“JJ’ ;‘_ii‘}il.b-k;l)bas&h ;,:iil:no}:..»ﬁ);
Means in each column,followed by at least one similar letter(s) are not significantly different at 5% probability level using
Duncan's Multiple Range Test
3135 YO 5303 5 0 (iiig 3y V0 S sle )b o 5 D3 ,D2 D1
Jl.jl:;L;e;}p)ﬁéu,;puﬁ,uﬂ}néhvj)%j@:V5,V4, V3, V2, V1
D1, D2 and D3 : Sowing dates 5 May, 26 May and 16 Jun., respectively
V1, V2, V3, V4 and V5 : Hoveize, Hamar, Red Anboori, Champa and Danial rice cultivars, respectively
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Table 4. - Analysis of variance for Cell membrane thermal stability and Relative injury of five rice cultivars in three sowing dates

MS) ooy o o SiLs

@35 a3 (do32) d b sli G5l - DS (423) (s DLt Ol e
S.0.V e ol df Cell membrane thermal stability (%) Relative injury (%)
Replication BKY 2 2.450™ 2.287™
Sowing date S b 2 1006.217" 1012.312™
Error a a gl 4 0.784 0.786
Cultivar 5, 4 137.086" 135.897"
Sowing date x Cultivar Sl e X3, 8 25.750" 25.270™
Error b b ol 24 1.889 1.873
C.V (%) (doy3) Sl i o o 1.58 10.54

BIERP e )

ns: Non-significant ns

* %% significant at 5% and 1% probability levels, respectively
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Table 5- Mean comparison of Cell membrane thermal stability and Relative injury of five rice cultivars in three sowing dates

bl (4e)3) Jsho gl 5l DS (Up33) (oo S lust Ol e b Hles (Ao 3) s lie 5l > LS (L 33) (oomd S plest Ol 5e
Treatments Cell membrane thermal stability (%) Relative injury (%) Treatments  Cell membrane thermal stability (%) Relative injury (%)
s <3
Sowing date
DI 77.78° 22.23° DV, 82.7" 17.30°
D2 89.75° 10.25° D,V, 72.60" 27.41°
D3 93.45° 6.48° DV, 78.078 21.93°
Ricgguq:;\Lars DiVy 77.89% 22.11°
Vi 93.47° 6.527° D, Vs 77.658 22.35
V2 85.30° 14.70 D,V, 97.99* 2.011°
V3 84.51° 15.38° D,V, 88.45% 11.55%
V4 87.75° 12.25° D,V; 86.19° 13.81¢
V5 83.93° 16.07° D,V, 92.84% 7.158¢
D,V 83.27¢ 16.73°
D;V, 99.72° 0.275'
D;V, 94.87° 5.142h
D;V; 89.27" 10.39¢
D5V, 92.52% 7.479¢
D;Vs 90.88% 9.125%

LI ol gre Sl deo s iy ):QSS\; L;\ul:J;g-o}aijLnljgm &S zha o &J&\»sbusduﬁg O 2y
Means in each column,followed by at least one similar letter(s) are not signiﬁcanti:; ifferent at 5% probability level using
Duncan's Multiple Range Test
3135 YO 5303 5 0 (g3, V0 S sle b o5 5 «:D3 D2, D1
Jl._d'\:jl:e‘}ajé&)},;ctjocnﬂ}hhghvj)%jqZVS,V4, V3,V2, V1
D1, D2 and D3 : Sowing dates 5 May, 26 May and 16 Jun., respectively
V1, V2, V3, V4 and V5 : Hoveize, Hamar, Red Anboori, Champa and Danial rice cultivars, respectively
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Table 6- Estimation of tolerance and susceptibility indices and reduction percentage for grain yield, chlorophyll content of five rice cultivars in three sowing dates during ripening

A Ol
&bl Yp Ys (Ao 53) 2ol Ol e (4s)3)
Rice cultivars (kghah (kghah SSI TOL STI Reduction (%) CHLp CHLg SSI TOL STI Reduction (%)
Hoveizeh 5676.2 3993.5 0.779 1682.7 0.93 29.7 14.6 6 0.92 8.6 0.50 41.1
Hamar 5452.5 4075.4 0.666 1377.1 0.79 253 10.6 33 1.1 7.3 0.20 311
Red Anboori ~ 4457.7 2073.8 1.408 2384 0.35 53.5 15.3 2.8 1.3 12.5 0.25 18.3
Champa 4532 2102 1.411 2430 0.42 53.6 10.7 2 1.28 8.7 0.12 18.7
Danial 5365 3509.5 0.911 1855.5 0.77 34.6 14.8 10 0.51 4.8 0.85 67.6
Mean 5096.7 3150.8 13.2 4.8
O O3 lama 53 55 6 e 35 IS e sl Kike : CHLP
O e 3 (555 6 e s IS s sla Sk <CHLS
d0
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Fig. 1. Grain yield and temperature changes in three sowing dates
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Effect of heat stress on grain yield stability, chlorophyll content and cell

membrane stability of flag leaf in commercial rice cultivars in Khuzestan

Gilani,' A. A., S. A. Siadat’, Kh. Alami-Saeed’, A. M. Bakhshandeh®, F. Moradi®
and M. Seidnejad6

ABSTRACT
Gilani, A. A., S. A. Siadat, Kh. Alami-Saeed, A. M. Bakhshandeh, F. Moradi and M. Seidnejad. 2009. Effect of heat

stress on grain yield stability, chlorophyll content and cell membrane stability of flag leaf in commercial rice cultivars in

Khuzestan Iranian Journal of Crop Sciences. 11 (1): 82-100 (In Persian).

To study the effect of heat stress on physiological and structural characteristics of rice cultivars, an
experiment was carried out in a split-plot arrangement using randomized complete blocks design with three
replications in 2006 and 2007 cropping seasons at Shavoor Agricultural Research Station, Ahwaz, Iran. For
exposing rice cultivars to different higher temperature regimes, main plots were assigned to three sowing dates
from 5 May with 20 days intervals and cultivars; Hoveizeh, Hamar (heat tolerance) Red Anbori, Champa (heat
sensitive) and Danial (relatively heat tolerant) were randomized in sub-plots. The results of combined analysis of
variance showed that sowing date had significant effect on grain yield. The highest grain yield was harvested
from the second sowing date (26 May). cv. Hoveizeh with grain yield of 4977.6 Kg.ha' was the superior
cultivar. Chlorophyll content at 50% heading and harvesting time were also affected by sowing date and
cultivars. The first sowing date (5 May) had the highest chlorophyll content, however, the lowest chlorophyll
content was measured for cv. Hoveizeh. The simple analysis of variance also indicated that the third (15 June)
and first (5 May) sowing dates had the highest and lowest cell membrane stability, respectively. Cv. Hoveizeh
had greater cell membrane stability when compared with the other cultivars, in all three planting dates. cv.

Hoveizeh had also the lower environmental sensivity, hence, higher grain yield stability.

Key words: Cell membrane stability, Chlorophyll content, Flag leaf, Grain yield, Heat stress and Rice.
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