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Table 1. Cell membrane damage analysis of variance at 30 days after sowing (DAS), silking and kernel
doughing based on drought method

Mean square <l 5o (Sl

R ; s cslS 5l s s, ¥
Source of s E O S 2SS JIRORTY
variation L oL ez Grain dough SILK 30 days gfter
et e df stage stage sowing
Replication Ry 3 5 590 6. 74" 17. 59*
Cultivar o5, 2 69. 88" 186. 87* 253 99]°*
Error s 6 12. 526 18. 67 1. 846
CV% (1) Dy o o - 9.16 8.7 5.11

% NS

TN g Jloil mlaws 1o Jlo e g o re el o S A

ns, * and **: Non- significant and significant at 5% and 1 % probability levels, respectively.
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Table 2. Mean comparison of cultivars cell membrane damage at 30 days after sowing silking and
grain doughing based on drought method

Cell membrane damage (%) (/) Jelw slit & & lus vy

NER Gl A (G e s S Cils 5l amy 59, Y
Cultivars Grain doughing stage Silk stage 30 days after sowing

704 36.56° 46.73° 26.25°

647 35.9° 57.47° 18.83°¢

500 43.45° 44.87° 34.75°

25,057 0 Jlei] o 5o (S5l (5031 b (g0 cme OS] alie By > sl slo Sl
Means with the same letters are not significantly different by Dancan’s method at 5% probability level.
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Table 3. Corelation coefficient between cell membrane damage at 30 days afrter sowing, silking
and grain doughing based on drought method with grain yield under stress conditions

ol a ols G oLl
5o dils o Sloe O o asls o Slas 2 SIS al> e al> e o Lag
ST d>pe lAS pad e dl> e G5 (6 e
grain yield in Grain yield in Cell Cell
drought stress from  drought stress from membrane membrane
silking stage doughing stage damage at silking damage at
stage doughing stage
Al o 5l 0 ails o Slee
O Sy -0.01™
grain Yield drought
stress at doughing stage
Al o yo Lid 4 Ol
e 0.42" 0.44"
Cell membrane damage
at silking stage
al> o yo Lid 4 Ol
O S 032" 054" -0.31™
Cell membrane damage
at kernel doughing stage
Slaw o, Ve Lt 4 &l
culs
Cell membrane damage -0.20™ -0.61 0.33™ 0.55

at 30 days after sowing

TN 5710 Jloox! mlaw o Jlo jixe BT g Jlo e e Cud 4 ik g NS
ns and**: Non- significant and significant at 1% probability level, respectively.
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Table 4. Analysis of variance of Cell membrane damage for cultivars at silking and kernel
doughing under high temperature condition

(Mean square) <l po 55k

Source of variation Ol s mlie il ey oo UM So sl e 5@_.\)515 e
df Grain dough stage Silk stage
Replication S5 3 2.76™ 10.75™
Stress levels S gl 1 87.309** 4278.88*
Error a a glhas 3 2.14 12.65
cultivars NER 2 0.777" 846.19*
Cultivarsxstress O zskawx B, 2 8.301™ 422.06*"
Error b b llas 12 0.878 26.814
CV% (1)) yodS gy 7.27 15.37

1N g0 Jleixl maw ;o Jlo goe BB g lo gme pé o5 4 s g NNS
ns and**: Non- significant and significant at 1% probability level, respectively.
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Table 5. Mean 'of cell membrane damage for cultivars ( S. C. 500,647 and 704) at silk and kernel
dough stages based on high temperature method.

Mean .Sl
i Kernel dough stage Silk satge

704 9.95°¢ 23.66

sals 647 92°¢ 20.8 "
Control 500 12.5° 16.54 ¢
704 12.67° 54.43%

S 647 12.50° 59.56°
Stress 500 142° 27.11°

3,070 e o 50 551 (5051 b (gl cme IS alie gy sl ls sla Sl
Means with the same letters are not significantly different by Dancan’s method at 5% Probability level.
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Table 6. Correlation coefficient between cell membrane damage based on high temperature method with
kernel yield

P9 ek Lid @ O )lus o s

aslo ua\....' 6)a.o.> 4.1>).c ) L?’L")f
Cell membrane damage based on high
temperature method at kernel dough stage

sboS Ghg) ok Lid 4 jlus wo o
k_s.teaJS 15 41} Sad
Cell membrane damage based
on high temperature method at silk
stage

als o ,Slas
Grain yield

-0.75%

** Significant at 1 % probability level.
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Table 7. Analysis of variance for grain yield

(Mean square) <l o S5k

.. NHIECSN FHAN
Source of variation Ol s oo e df - Kernel }i‘;
Replication SSS 3 96751.4
Stress levels U5 sl 2 67820857.4 **
Error a a gl 6 68805.2
Cultivars 5 2 996565.3 °°
Stress xCultivars G gl 4 2668464 **
Error b b s 12 92521
CV % (02)0) Sl pds o y 4.19

**: Significant at 1% probability level.
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Table 8. Mean comparisons atr stress levels and cultivares interaction foor grain yield

5 gk 3, (kg/ha) s 5k

Stress levels Cultivar Grain yield (kg/ha)
704 11150°
sals 647 9233°
control 500 9358°
704 4755 "
@ JB al> o 5l s 647 5494 ¢
Stress from silk stage 500 5704 %
704 6614°
OO (8 o Al ya ) 647 6113 ¢
Stress from kernel dough stage 500 6967 °

5,070 el o 40 5851 a3 T b (g0 e S alie g > gl ls sla 1 SKilo
Means with the same letters are not significantly different by Dancan’s method at 5% erobability level.
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Abstract

Biological membranes are the first target of abiotic stresses, thus maintenance of their integrity and
structure plays a crucial role in drought tolerance of the plants. An experiment was conducted to the
split plots based on randomized complete block design with four replications at Zanjan Agricultural
College in 2009. The experiment intended to evaluate the cell membrane damages percentage in three
maize ( Zea mays L.) cultivars based on drought and high temperature methods and determine their
relationships to kernel yield. The levels of irrigations (control, drought stress imposed from silk stage
and drought stress imposed from dough stage) were set in main plots, and cultivars (SC704, 647 and
500) were set in subplots. The results of this experiment showed significant difference among cultivars
cell membrane damage of at all measurement stages (30 days after sowing, silk and kernel dough).
The most genotypic differences; however, by considering the cell membrane damage occurred among
cultivars after 30 days of sowing. SC500 showed the most unstable cell membrane during kernel
dough stage and 30 days after sowing, but SC647 had the most unstable cell membrane in silk stage.
The maximum negative correlation was shown between kernel yield and cell membrane damage in all
cultivars 30 days after sowing. By considering the cell membrane damage in high temperature method,
SC704 and SC500 showed to be the most unstable in silk and dough stages, respectively. Thus, it
seems that genotypes screening based on cell membrane damage provides an appropriate criterion for
drought stress tolerance.
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