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Table 1- Names of maize hybrids studied at
different levels of irrigation
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Y SC704
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Table 2- Analyses of variance of the traits of maize hybrids under water stress

Ola yo (Sl
s Spolas ) oy olasy ails olusy ol . P
5 ol ) Feeais ) - s ot T
ks sol3T &g 40 s I o sy, Jldsk Sy b o W el A Sus iy Al Sles
SOV df Number . Number ~ Number  Length o2 5 i I Plant Plant dry Grain
Weight of of ear i Ear i height weight ield
of leaves o0 % 4 Ofrows  of kernels Flagleaf  giameter  COMN COb g g Y
per plant perear  perrow aea diameter
A 3 1.93™ 2.62"™ 36.29* 8.67* 0.29™ 3.08™ 0.02™ 0.01™ 28.46™ 9.85% 6405.96*
Repest
S 2 88.41* 435.99** 110.05** 329.25% 29.00"  440.91* 1.36** 0.36** 2676.57* 832.82** 60390.2**
Stress
) ol 6 9.37 1221 6.40 0.30 098 468 0.01 0.01 10.18 8.66 717.67
Erorrl
:’;‘Z 13 33.69* 204.52** 36.70* 207.44* 16.43** 1455.23** 0.21™ 0.11* 857.91* 5323.89** 6720.58*
ybri
TR o5 056™ 2209 111™  099™  067™  97.70™  002™ 002  147.66™ 175" 673.18™
HybridxStress
*EL*“;' 17 143 29.56 118 1457 18 21698 0.12 0.05 15016 5845 797.15
rorr
(1)) oS g a0 9.55 10.21 7.50 9.07 12.86 16.73 7.36 8.68 16.36 18.59 18.19

ns: non significant, *,** : Significant at 0.05 and 0.01 probability level, respectively
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Table 3- Correlation coefficients between the traits of maize hybrids in moderate levels of water stress
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_ _ . Lengthof  Ear diameter : Number ~ Number i
Traits Weight of ~ Plant height ear Corncob  Plantdry  Flag leaf f kerndl fl Number
300 seeds diameter weight area otkemnes — of jeaves f
perrow  perplant  Of fOws
per ear
59 £ 0.75"
Plant height '
S Jsb 0.77" 0.88"
Length of ear
Joh S 0.75" 0.77" 0.76"
Ear diameter
b sz k3 059° 0.36™ 055 051"
Corn cob diameter
Sy i 0l -0.33™ 042 0.24"™ 031™ 0.22™
Plant dry weight
= “I’;‘af ol 0.77" 0.71" 0.90" 0.69" 054 0.26™
ag leaf area
C23) 50 @il Sl 0.18™ 0.26™ 0.35™ 0.11™ 027™ 033 0.36™
Number of kernels per row
\ b“‘"’* ]fl ol w053 0.87" 058" 0.48™ 0.29"™ 0.40"™ 058" 0.38"
umber of leaves per plan
N J? ot rom - 0.12" -0.59' 0.35" 019™  007™ 020 032" 034 086"
umboer or rows per ear
g‘°_°”"‘“_ y 0.43"™ 0.58" 0.64° 0.11" 021" 024" 0.10" 0.69" 0.68" 0.85"
rain yie

ns.*,** : Non significant, Significant at 0.05 and 0.01 probability level, respectively
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Table 4- Regression of grain yield and agronomic traits in moderate stress levels

o 55 5 aldal . i ety o yed
IS T Adjusted coefficient of O o)
Regression equation determination Durbin Watson
Y=-286.20 + 8.43Xy + 2.32 X, + 2.34 X3+ 3.64 X4 0.83 242

O b bagie bl )3 slay jes 5o aalllas 3 50 Slas pla b als o Sles Code 525 -0 Jgo
Table 5- Path analysis of grain yield and other traitsin maize hybrids on the average stress levels

. . . . 33 b 5 palimn gl il als 8 yShos b (Sownod
SrLas 5) e lie S Ilféli)rbeét ot touch Corrdlation with
Effective factors on yield Direct effect 9 orreaion wi
1 2 3 4 grainyield
S 5o i) sl 0.45 015 012 0.05 ; 0.79
Number of rows per ear
wlo¥e 0 0.34 0.00 0.05 - 0.07 0.47
Weight of 300 seeds
Hd) y il olasi 0.28 0.07 . 006  0.19 0.62
Number of kernels per row
Gt 0 S g olaad 0.18 - 0.12 000 039 0.69

Number of leaves per plant

O Gl yp Glie Do sl ol sloadlie 4 a2 —F o
Table 6- Principal component analysis on the different characteristics of corn hybrids

) i (92,3) adlgo oo 0329 2OUo mhes (202 oy
adlge {“"‘“’ o3 The share component Cumulative percent share of the
Component Eigenvalue (Percent) eigenvalues
f
Js 10.15 50.8 50.8
First
r3° 5.44 27.2 78.0

Second
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Table 7- Eigenvector components of the variables measured in the first and second principal components

analysis
o (2]
. iy O
38 3° aE 42 33 3¢F g 223?5§z§ i%
2 %WEe 32 335 xE ' B % B 5“69\\;‘"53.3”5 >
> 5 xE 2B £ vw= 2z YT %98 2 3o 2 c
3 £ 2 8  Sg * = . 25 28 ~83 238 2% 2T
2 5 [an c 7 8 {E w 58 % £ 3‘ E ZE 10}
= & z z =
Jol adlge
Thefirst 0.27 0.26 0.29 -0.09 0.29 0.26 -0.20 0.04 -0.21 -0.11 0.01
component
p9d adlgo
The Second 0.05 -0.17 0.04 0.17 0.03 0.02 -0.10 031 0.29 0.36 0.42
component
4 ]:
] 3% B A
=] .
i
: e
et L a Pl
=14 :
2 ; D gl 3
- ‘ <
g L ]
a4 *
il 2.5 [ 5 5.0
st all g

addllas 5550 Sloay yod (g0 095 (6l Lol allge g0 M gL Y Sl

Figure 1 - Biplot of principal components for the studied hybrids category
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Abstract

To evauation the response of some maize hybrids to water deficit stress, a field
experiment in 2010 was conducted using a split-plot plan on the basis of complete
randomized block design with four replications at the Agricultural Research Station,
University of Tabriz (Khalatpoushan). Main plots consisted of three different irrigation
regimes (non-stress, mid-stress and sever-stress) and sub plots of 14 maize hybrids. Results
showed significant differences among hybrids and irrigation regimes for all traits studied.
Analysis of variance revealed significant differences among hybrids and also irrigation levels
for al traits except ear diameter. The best model for stepwise regression based on al traits at
the average of conditions, indicated that four responsible traits like number of rows per ear,
300-grain weight, number of grains per row and number of leaves per plant remained in
model, which justified 83 percent of the total variations in yield performance. The path
analysis showed that the number of rows per ear had the highest direct effect on yield. Based
on principal component analysis the first component had a major factor on the weight of 300
seeds, plant height, ear length, flag leaf area, ear diameter and corn cob diameter and the
second component had a big factor on plant dry weight, number of kernels per row, number of
leaves per plant, number of rows per ear and grain yield. Principal component analysis (PCA),
based on all of traits studied determined two principal components that could justify the 78
percent of vaiations. In this research the first component named as the growth-morphol ogical
factor and second component named as the yield factor.

Key words: Principal component analysis, Path analysis, Water deficit stress, Maize
hybrid, Seed yield, Stepwise regression.
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