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Table 1- Chemical properties of the soil
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Figurel- Average of precipitation and temperature in two years of 2014-2015 and 2015-2016
at research station of Sararood of Kermanshah
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Table 2- Combined analysis of variance on yield, yield components and morphophysiological
traits of bread wheat genotypes in two years

(Mean of square) wla yo (Kileo

axye
SOV, ol! g gl égli-lo)-mb)a Mf T(‘..Uu ‘;C,.LlT sl Bs)l.x.ll.; i 3,5dae Al Job
df . umboer ot spikes ell memprane . f .
Plant height per m? Stability Spike yield Spike length
JLs  Year 1  51878.85" 47426.61" 0.315™ 118.73™ 172.323"
&l Irrigation 1  68515.39™ 123870.72™ 0.303™ 316.97" 25.807™
olalxJl 27439.88" 17541.45™ 0.060 2244™  31.447"
IrrigationxYear
(s llxJlu) Sl 8 58.79 43.56 0.0012 0.757 6.058
Block (YearxlIrrigation)
wisi;  Genotype 24 81.09™ 35942.01™ 0.138™ 9.774™ 7.156™
ol 24 126.285™ 8286.43™ 0.007™ 2.096™ 12.145™
GenotypexIrrigation
Jlox sl 24 3787 814.27" 0.002" 0.412" 0.068™
GenotypexYear
Sllx Jlux sl 24 3943 821.029" 0.002™ 0.498™ 0.094™
GenotypexIrrigationxYear
bes Errorb 192 15.50 19.10 0.0015 0.367 0.0039
% CV. &l g i 7.28 1.54 7.30 10.43 0.67
Y9z alol
Table 2- Continued
(Mean of square) ey yo ¢S5k
5 xol a0
b el K c P
S.O.V. @1 s ol 3 Shas ~2 Jf Jf’b f_” ?h“f‘sw S gl
df - ag lea eaf surface
Straw yield length temperature Canopy temperature
Juw  Year 1 7459840.83™ 5923.49™ 355.449™ 734.48™
&l Irrigation 1 1470140 3358.71" 149.234™ 1105.036™
sl Jb 142092.80"™ 990.44™ 73.557"" 3.389"
IrrigationxYear
()l Jlw) Ssb 8 110858.22 23.741 5.493 0.116
Block (YearxIrrigation)
wis;  Genotype 24 1304701.22™ 81.899™ 211.188™ 217.97"
ol 24 456927.82" 7571 30.90” 15.676"
GenotypexIrrigation
Jloxads’s 24 463609.32" 9.133™ 42.319™ 15.799"
GenotypexYear
sl Jlox g5l 24 728732.62" 7.986™ 39.33™ 10576
GenotypexIrrigationxYear
bss Errorb 192 56473.64 2.844 3.204 0.114
% C.V. Oy g 8.86 9.26 6.37 1.31

o ine Sglis 3529 pac 5 do )3 Vg a0 B (5 bl Jloiol praws o s e o 4 -
*** 1:Significant at 5&1% level of probability & Non significant, respectively.
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Table 2- Continued
(Mean of square) wla yo (pKileo
et Zlio i B Gl o Ol glgizme Al 5l50 05y b o ailsslua
S.0.V. S°9' Chlorophyll  Relative water ~ Thousand Number of als o ySlos
df content content kernel weight seeds Grain yield
per Spike
JLs Year 1 669.580™ 1511.78™ 2874.63" 803.60" 47449517
@kl Irrigation 1 442357 1960.91" 1261.447" 3520477 1284587.20™
olabeJl 1 2.902" 301501"  127.622" 574.08" 53040.40™
IrrigationxYear
(s lalxJlw) Soh 8 5.140 6.372 3.585 73.55 25197.94
Block (YearxlIrrigation)
wigj Genotype 24 74.443™ 863.107" 354.897™ 4031.04"  1112142.47"
Sotexeisil 24 11.156" 129.270™ 6.808™ 98250 84552.52™
GenotypexIrrigation
JUoxadsi 24 11.263™ 14.866™ 38.558™ 1295.17" 79458.01™
GenotypexYear
a3 24 6.623™ 17.902" 5.735™ 396.09°  126642.88"
GenotypexIrrigationxYear
bes Errorb 192 2.248 0.457 1.712 445.90 1539.03
% CV. &l cups 3.14 151 401 14.53 3.16
e

o sime glis dgzg pas g oy Vg o0 B (o kel Jleil a0 lo e ol 4
*** 1:Significant at 5&1% level of probability & Non significant, respectively.

o0 bl a4 Cns b pasS slacuiss) anlllas 090 Slao p eSS g Lol Jleel 5l (36 &l i oy =¥ Jou
Table 3-Percentage of variation due to supplementary irrigation on studied traits in bread
wheat genotypes (Triticum aestivum) relative to rainfed conditions

lhes eSileo Slhe (il
o o oS5 5 kol Ly 4o Olao podi Gl Olho ydi do o
Traits Maan traits in Mean traits in raits change ercent change
rainfed conditions Supplementary rates traits
conditions
ole? el 38.91 49.14 10.23" 20.81
Plant height
&y Fo yd alduw slusi "
Number of spikes 262.90 303.54 40.64 13.38
per m?
ok sLis s laly .
Cell membrane 0.505 0.569 0.064 11.24
stability
a9 los 477 6.83 2.06™ 30.11
Spike yield
s Jb 9.122 9.709 0.587" 6.04
Spike length
2R S dsb 14.86 2156 6.7" 31.02
Flag leaf length
Jedg, s slgimo 46.43 48.86 2.43™ 497
Chlorophyll content
T

o sime Sglis gzg pas g oy Vg o0 B (o kel Jleil o (o lo e ol 4
*** 1:Significant at 5&1% level of probability & Non significant, respectively.
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Table 3- Continued

Sl ol Slao (eSile Sliio pii ol a0
—-y e Sl 52 oS5 gl Ll b yeail oy
Traits Mean traits in Mean traits in Traits change  Percent change traits
Rainfed conditions supplementary conditions rates
Sl 28.79 27.38 1.417 4.89
Leaf temperature
2P sl "
Canopy 27.63 23.79 3.84 13.89
temperature
i 2l slgimo 42.05 47.16 511" 10.83
RWC
b2 )15 039 3057 34.67 41" 11.83
TKW
Al jo &ld olawy .
Number of 141.88 148.74 6.86 4.61
Seeds per Spike
G 9 08 35k 2612.04 2752.05 140.01" 5.08
Straw yield
lo 2o 1175 1305 130.87" 10.02
Grain yield
ns ** *

o sime glis gz pas g oy Vg 0,0 B (5 kel Jleil mhans [0 o ire o 4
*** 15:Significant at 5&1% level of probability & Non significant, respectively.
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Table 4-Means comparisons of evaluated traits of bread wheat genotypes under rainfed and
supplementary irrigation conditions

Al Sluay
Slesd LS syl oo oo slind golmly o ; .
ol glis, > o 0,5des aldw Job S g ol5 o Sles
Treatment Plant height ,\Cmf; f)f Cellsggm?;ane Spike yield  Spike length Straw yield
spikes per m?
el sl 49.14% 303.54° 0.569° 6.83  9.709° 2752.05°
Supplementary Irrigation

ot 38.91° 262.90° 0.505" 4.77° 9.122° 2612.04°

Rainfed
b o s )0 Ve 50 (5] s sime GBS (gl ls (S it Jule 5o (sl g g B 50 S b By S JBlas sl sl Sl
Means followed by similar letter (s) in each column of each treatment are not significantly different at 1% level of probability.

-fJguz anldl
Table 4- Continued
. Spdsb Sy clod 05 clos T g N e
L“‘.‘.‘ " losk rdé e A0 o.,al 6‘9"““ )|).b 39 B .

Tre)atment R Jiﬁrcfofh;:u temperature Canopy g &l N d';‘ r 4o 2 Kos
Flag leaf content Leaf temperature B umber 0 Grain yield

length RWC TKW ] esregg?ke
Supleeﬁént;r‘;;:?;;ation 21.56° 48.86° 27.38° 23.79° 47.16° 3467 14874  1706.08°
Raﬁ;’e . 14.86° 46.43° 28.79° 27.63% 42.05° 3057° 141.88°  1574.56°

il o 2o yd Vs 0 (g lel s me M slils (S i Jole o (gl g g ,o 50 S i B SO JBlas 6l slanSile
Means followed by similar letter (s) in each column of each treatment are not significantly different at 1% level of probability.
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Table 5 Simple phenotypic correlation coefficients among different traits of wheat genotypes in
drought stress conditions

Ay eL&U
(1.Plant Height)
&0 P > dlduw slasy
(2.Number of 011" 1
spikes/m?
ok sli g luly

(3.Membrane Stability
Index)

*

0.36™ 0.40

o 9 yidos 0.10 0.003™ 0.24™ 1
(4.Spike Yield)
Al Jsb
(5.Spike length)

2 S deb 0.24™ 057" 0.6170.38™ 022" 1
(6.Flag leaf length)

“’w“m’_ 0.21™ 0.28™ 0.517-0.005™ -0.13" 0.48 1

(7.Straw yield)

Judo 5 (slgizmo

(8.Chlorophyll -0.13" 0.44
Content)

S o sbo . . - . -
o e -0.21" -0.46" -0.65-0.25"™ -0.14™ -0.72 -0.49° -0.61 1
(9.Leaf temperature)

Sl sles
(10.Canopy 0.02™ -0.38™ -0.40-0.21™ -0.10" -0.35"™ -0.35™ -0.25™ 045" 1

Temperature)
ST (o (glgizmo
(11.Relative Water ~ 0.38™ 0617 0467 0.26™ -0.06™ 074" 057" 0.23™ -0.65" -0.47 1
Content)
w15 5158 ¢y39
(12.1000 Kernel ~ 0.08™ 0.49
Weight)
Al 50 ailo dlawy
(13.Number of Seeds/ 0.22™ -0.01™ -0.17"0.08™ 0.02" -0.20" -0.51"
Spike)

“"’f’““‘_ 0.34™ 0527 0.7170.30™ -0.009™ 0.71™ 0.78" 039" -0.67" -041" 0.69™ 060" -0.25" 1
(14.Grain Yield)

-0.07" 0.14™ -0.02"0.31™ 1

*

0.42"-0.06™ 0.005™ 0.42° 0.14™ 1

* x

0.5570.21™ 0.15™ 0.66" 049" 041" -091" -054" 071

*

-0.08™ 040" 0.12™ -0.24™ -0.51" 1

*

NS s s

S s gldl S99 pac g do 0 B g ooy ) skl Jiol mhaw jo jlo gme cud g a T ¢ ¢
** * 1%:Significant at 1 & 5% level of probability & Non significant, respectively.

okl o als o )Slas (gl o6 & o8 (g )55 o0 —F Jgur
Table 6- Stepwise regression steps for grain yield in rainfed conditions

(Traits added to the model) Joo 45 ooy a8Lo! ilivo 1 2
(constant number) <ol sue -375.762 -833.594
(Straw yield) Lids g ol5s yShos 0.594 0.432
(Flag leaf length) sz » &y Job - 59.154

(Adjusted R square) ¢ <o w 0.596 0.741
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Table 7-Causality analysis (path analysis) grain yield of bread genotypes under rainfed conditions

. . . ¢ ol i _
o s TR e )
Traits Direct Effect 1 ndirec ec52 Correlation
S 9 ol50,Sas 0.570 - 0.213 0.783
1. Straw yield
2R S b 0.441 0.275 ; 0.716

2. Flag leaf length

oS oLl Ll 0 pasS a3 jo calisre Slio (ool (igid  Suod ol o —A Jguz
Table 8- Simple phenotypic correlation coefficients among different traits of wheat genotypes in
supplementary irrigation conditions

1 2 3 4 5 6 7 8 9 10 11 12 13
ag gl
(1.Plant Height)
&30 0 53 alidow Slaay 0.28™ 1

(2.Number of spikes/m?
oo Ll ol 045" 047" 1
(3.Membrane Stability Index)

sl 9, 5das 0.26™ 0.51” 0.34™ 1
(4.Spike Yield)
e Jsb 0.10™0.26™ 044" 021" 1
(5.Spike length)
w2 S Jsb 0.10™ 049° 045" 040" 020" 1
(6.Flag leaf length)
O 908 0 5des 024™0.19™ 065" 036™ 022" 030" 1
(7.Straw yield)
Jedo)lS sl 0.17™0.25™ 041" 035™ 0.19™ 0.20® 0.31™ 1
(8.Chlorophyll Content)
S, slo o ox o o
5 @ -0.10™0.25™ -0.60" -0.21™ -0.13™ -0.53" -0.43" -0.54 1
(9.Leaf temperature)
il slod -0.16™-0.43" -0.33™ -0.40" -0.39" -0.50" -0.20™ -0.53" 0.35™ 1
(10.Canopy Temperature)
“""_‘5’ S slyine 0.17™ 040" 067~ 026™ 035 0517 061" 044" -0.64" -0.35" 1
11.Relative Water Content)
ol 03 0.17™0.32™ 059 0.26™ 046" 073" 0.27° 055" -067" -0.67" 056~ 1

(12.1000 Kernel Weight)
alcow 5o ails slowy
13.Number of Seeds/Spike)

“3'”_’“"‘_ 0.18™0.34™ 0.70™ 054" 040" 056~ 0.86~ 043" -0.62" -040" 0767 0.527 0.14™
(14.Grain Yield)

-0.24™0.09™ -0.07™ 0.16"™ -0.09™ -0.20™ 0.16™ 0.10™ 0.13™ 0.12" 0.20™ -0.26™ 1

ns s s

o e Siglds S92g pas g 9o yd B 5 oy Y (g lel Jleiml mhaws (o s re cud A Ko
** * 15:Significant at 1 & 5% level of probability & Non significant, respectively.
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oSS kel Ll o ails o Shee 6l a5 @ o5 g 5, Jolie -4 Jgar

Table 9- Stepwise regression steps for grain yield under supplementary irrigation conditions

Joo @ oud adlsl wlaw

i 2 3 4
Traits added to the model

(Constant number) cob sus -714.549 -1216.574 -1129.517 -1236.823

(Straw yield) ids g ols s ,Slas 0.775 0.685 0.570 0.513

(Flag leaf length) pz 5 Sy Job 34.130 24.644 17.425

(Relative water content) o o slgsxo - 8.852 9.653

(Spike yield) alow s ySlos - - 54.611

(Adjusted R square) iy wo o 0.745 0.841 0.872 0.899

oS5 5l Ll 50 () pasS slacaigiy als o Slae (rane ko) Cude 4520 -V Jgur
Table 10- Causality analysis (path analysis) grain yield of bread genotypes under
supplementary irrigation conditions

odinnn gl Ol i1

wlis i 531 . (Somnod) 202>
. . Indirect Effects .
Traits Direct Effect Correlation
1 2 3 4
NPRCINCT
° é_ 0.576 - 0.171 0.071 0.051 0.869
(1. Straw yield)
;..m.vui |9.au“
. i 0.280 0.352 - 0.051 0.086 0.769
(2.Relative water content)
. > . 0.193 0.211 0.074 - 0.067 0.546
(3.Spike yield)
S
~ R S st 0.168 0176 0143  0.077 - 0.564

(4.Flag leaf length)
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Abstract

Relationship, between seed yield and it morphological characteristics and their
relative importance in 25 bread wheat genotypes under both rain-fed and supplementary
irrigation conditions studied using a randomized complete block design with three
replications were evaluated during growing seasons of 2014 and 2016 at the
Kermanshah’s Sararud Rainfed Agricultural Research Station. Analysis of variance
showed that all traits under study, except spike length, exhibited significant differences
in rainfed and supplementary irrigation condition. In supplementary irrigation
conditions, these traits showed higher values as compared to those of rainfed condition.
The application of supplementary irrigation resulted in reduced leaf and canopy
temperatures. The coefficients of simple correlation between the traits, for both of the
rain-fed and supplementary irrigation systems, indicated that cell membrane stability,
flag leaf length, straw yield, relative water content, 1000 seed weight, chlorophyll
content, leaf and canopy temperatures were maximally correlated with the seed yield.
Traits like straw yield and flag leaf length were inserted into the regression model of
rainfed irrigation condition and traits such as the straw yield, flag leaf length, relative
water content and spike yield were also inserted into the regression model of
supplementary irrigation condition the results demonstrated that the former traits
accounted for 0.741 of the seed yield variations and the latter traits explained 0.899 of
the seed yield variation. Path coefficient analysis showed highest positive direct effect
on seed yield in rain-fed condition, and straw yield and flag leaf length, relative water
content, flag leaf length and spike yield in supplementary irrigation condition. Based on
the results of this study, straw yield was found to be the most important indicator to
select for higher yielding varieties of wheat under both rainfed and supplementar
irrigation conditions.

Key words: Correlation analysis, Flag leaf length, Morpho-physiological traits,
Path analysis, Straw yield.
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