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Table 1- Results of physiochemical soil test for under study farm

. glesl ! Saf 3] [ O ™
Ecdig/ PH S?,‘V‘gtij‘red Lime Clay silt Sand b
(@Sm) o %) %) %) o texture
2.01 7.68 a2 6.024 26 36 38 | K
Ooam
. Cio B gy _ :
S 039555 X “:‘JJ N)M $9) R oo ("‘S“)
Organic Carbon ('« &)  Absorbable P Ab%rﬁaﬁe K (el ) (el e ) (¢l ) f I\?T n"d’
® N(ppm) (Ppm) Zn (ppm) Fe (ppm) Cu (ppm)
(ppm) (ppm)

0.78 0.08 5.43 440 2.56 0.202 0.9 0.17
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Table 2- Under investigation wheat germplasms for tolerance of terminal drought in Ardabil region

olos L L) olos G 95 o Lo L L)
Number Genotype Number Genotype Number  Genotype
1 Appolo/90 zhong 87 15 SAVALAN/4IVRZI3/ 29 Seasonz
2 Mv 17/Zrn 16 ATAY/GALVEZ87 30 MV 17
3 NV d/Gaspard 17 LFN/STDY//LOV 24(ES8424)/5/ 31 Zarrin
4 Shahriar 18 PYN/BAU/3/AGRL/BJY//VEF 32 Londa
5 Viking/5/Gds/4/Anzal3/Pi/Nar//Hys/6/Spn/Mcd// 19 (s=Ls) TOOS 33 5204
6 Viking/5/Gds/4/Anzal3/Pi/Nar//Hys/6/Spn/Mcd// 20 (a2L%) Cross Shahi 34 4061
7 Aghbugda/90Zhong87/4/Spn/M cd//Camal3/Nzr 21 Fenkan 35 4057
8 Bkt/90-Zhong 87 22 Gascogne 36 4025
9 Bkt/90-Zhong 23 Bezostaya 37 9203
10 Alvd/90-Zhong 87 24 Sardari 38 5041
11 Apollo/Alvd/4/Spn/M cd//Camal3/Nzr 25 Savalan 39 4041
12 Mv 17/Bcn88 26 Azar2 40 4033
SARDARI-

13 HD39/6/SN64//SKE/2* ANE/3/SXIABEZ/SISERI 2 Agosia 4 4063
14 SARDARI- 28 Gaspard 42 4032

HD39/6/SN64//SKE/2* ANE/3/SX/4/BEZ/5/SERI

PS5 lacaih) Sogdeid Slas 5o Slee (glizl @ Slae S po uil)lg 4525 - Jeur
Table 3- Combined ANOVA for yidld, yield components and phonological traitsin wheat genotypes

Olry yo (SSleo
- e Mean squars —
% &b . . . 5 ,Slos 39 als oluaay
. | . . .
S.0.V. @bl ety I bt amy ol S5elam w0 )13 03 L
df - 2904 o — T 1000 grain o
Plant height e Unfertiletillers Biological . Grain number
Fertiletillers : weight |
yield per spike
fS)L"'?‘ ok 1 127.275* 17.357** 43.006** 36.298ns 5332.401* 408.595ns
Irrigation levels
Y olund!
. 2 1.501 0.095 0.173 6.432 102.533 338.06
Error 1
Ste 41 497552+ 0.644* 1,320+ 1.599+* 117.116**  148.369**
Genotype
g3 x sl gl
Irrigation levels x 41 41.502** 0.674* 0.323ns 0.562ns 387.907ns 37.571ns
Genotype
¥ oburdd 82 2.39 0.412 0.356 0.512 37.927 38.986
Error 2
(&l w0 2,07 306 2154 17.65 12.99 17.88

Coefficient of variations(%)

1Y 570 Jil maw jo s e s gay FFF
* and **: significant in 5% and 1%probability level, respectively
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Table 3- Continued

Mean Squars el o aSilee

i gl 4-’.’);’_ 05 ola Jsb i 4 Uy Camnd o 3o dlucw dlaxy 00,5 3,
S.0.V. <7 Nod . Spike gl & S
of number Spike weight Peduncle to Number of spike Daysto
length height ratio per square meter anthesis
ot ot 1  11524ns 0.03ns  19.292* 0.086ns 166887.054* 91.524ns
Irrigation levels
Y oleni!
; 2 3.726 11.831 1.484 0.02 5077.53 166.374ns
Error 1
'S 41 0247ns  1821**  0.766%* 0.005* 17735.616** 48.374ns
Genotype
x ‘s)Lﬁ.gT Tolw
sde 41 02191 0.771*  0.204ns 0.009** 9873.944** 50.463ns
Irrigation levels x
Genotype
¥ oldd 82 0.202 0.461 0.197 0.004 72.954 48.385
Error 2
() g s 0
Coefficient of 12.21 8.42 18.03 17.19 1.94 324
variations(%)
7Y 570 Jisl maw jo s me coi gay FFF

* and **: significant in 5% and 1%probability level, respectively

Y Jgus alsl
Table 3- Continued

Olry yo (uSSleo
Mean squars
a2 430 . W
U PUTH l’ Mol o omRe i
SOV sl . Sy U 39, als cudls yy Ll W15 5 Slos
o Daysto Grain Harvest Grain yield
aysto maturity filling index
heading period
= o 1 1.929ns  2145202*  255373**  575.72* 223446800.6*
Irrigation levels
! ol 2 21,952 16.673 0.053 58.673 9613054.8
Error 1
e 41 13768**  20501%*  11.152¢ 67.84** 2640373.9+*
Genotype
cigix bl
X bl gat 41 2.368ns 3.487ns 4.55ns 18684ns  265348.43**
Irrigation levels x Genotype
¥ obuxat 82 2611 3.929 6.896 32.307 1163500.52
Error 2
() s g & 12.21 0.76 0.79 6.7 14.02

Coefficient of variations(%)

1Y 570 Jlisl maw jo s me coigay FFF

* and **: significant in 5% and 1% probability level, respectively
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Figure 1- Grain yield means for 42 wheat genotypes under investigation
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Table 4-Partial standardized regression coefficients and coefficient of determination for yield
related traitsin 42 wheat genotypes under drought conditions

ouls 8 yluaibicw! ol o

o Standardized coefficients t g’“?}j‘“ t b e VIF
age Beta gnifican
1 0.135 -2.258 0.058 0.35 1.583
2 0.438 2.839 0.005 0.46 1.108
3 -0.337 0.728 0.39 0.58 1.67
S byl b 0 paiS Cuigl FY 0 ag e Slas b il o Sles Cole 4525 -0 Jgoo
Table 5- Path analysis of yield and itsrelated traits for 42 wheat genotypes under
drought conditions
n.al.w o Indirect effect 5 ySdos
Traits Direct A 5o &l Slusy 05 Slaxs b (539 Simple coefficient of
effect  Grain number per spike  Nod number Spike weight correlation with yield
alcow 5o &l slaxy
Grain number per 0.135 - -0.135 -0.299 0.164
spike
o5 ol 0.438 10169 - 0.083 0.354¢
Nod number
e 039 -0.337 0.486 -0.11 - 0.041
Spike weight
TEY oiledly

Residue: 0.42
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Figure 2- Path diagram of grain yield with related traits in 42 wheat genotypesin
drought conditions
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Figure 3- Biplot graph to identify of the tolerant genotypes under drought stress
conditions

Dendrogram
Ward Linkage; Euclidean Distance

24.08

i

5
il

Distance

Genotype

S)ly gy 4 (Sid i Ll pd )0 U paiS igiy TV jo Slao alds ulul p gladiss o 5l ol ol 595000 —F K
Figure 4- Dendrogram of cluster analysisfor al of traitsin 42 wheat genotypes under drought stress by
using of Ward method
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Table 6- Factor coefficients for traits under study traits after Varimax rotation

L Jole
Factors Jsl £ge Py Pl ) o STl lime
Sl First Second  Third Fourth Fifth Sixth Subscription rate
Traits
5 !
YR EL 0551 054 0003 0326 0.21 0.114 0.765
Plant height
292l sy Slasi 0.05 006  -003 0536 0.45 0.219 0.546
Number of fertiletillers
29,48 ey ol 011  -008 -0314 0158  -0.154 0.8 0.805
Number of unfertiletillers
Sglen o5 es 0.809  -0.244 0.326 0.06 0.001 0.146 0.845
Biological yield
o505 03 0262 -0507 0247 0571 0.06 0.222 0.766
1000 grain weight
s o alloslass 0904 -0147 002  -0324  -0.005  0.007 0.944
Number of grain per spike
Eidd 0315 004 -0109 -0001 0723  -0.105 0.647
Nod number
s Job 0644 0475 -0245 0109  -0.167  -0.158 0.765
Spike length
e 039 0908  -008 027 0.03 0.006 0.008 0.913
Spike weight
)l 4 JSSly o 018 068 0194 012 0141 0234 0.621
Peduncle to height ratio
&0 ko 53 dlw Sl 0.06 009 003 -0811 0201  0.167 0.738
Spike humber per m2
FLadl 03,5 U 59, 0279 0235 0216 -0258 006 0.61 0.622
Daysto anthesis
) ali U 59, 0294 -0854 -0144  0.108 0.09 0.006 0.86
Daysto heading
‘;**“‘)“5’{ 0402  -0625 0555 0.08 -0.116 -0.004 0.881
Days to maturity
wlo gy 0y90 0.22 007 0875 -0007 -0247  -0123 0.894
Grain filling period
il sl 005 0741 -0223 -002 0113  -0.005 0.617
Harvest index
il o Slos 0.13 01  -0102  -0.08 0783  -0.003 0.658
Grain yield
e ol 21319 18132 9718 9619 9.399 7.619
Relative variance
e bl 21319 39452 4917 58789 63188 75807
Cumulative variance
039 ylado

- 3.624 3.083 1.653 1.635 1.598 1.295
Specific amount
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Table 7- Discriminate analysis to determine the incision of cluster diagram for all of 42 bread wheat
genotypes under drought conditions

03; lawo ouS.l.{, 99 L.; )lé‘sb.n C.‘a.w
Group  Wilk'sLambda X2 Significant level

2 0.001 200.48 0.000
3 0.019 120.727 0.000
4 0.112 66.705 0.000
5 0.442 24.915 0.024

s 930 Slio 4l bl 2 ()b a8 (935 FY 0 U5 (naSSlee 51 sl Bl aojs g o 09 3 (uSilee —A Jguir
Sis s bal s o

Table 8- Mean of groups and their deviation percentage from total mean of al traitsin 42 bread wheat genotypes

under drought stress

o - o) 7 =
o2 o B o 5 32 3 S
. =538 3E 4% ¥ 15 .3 48 <5 1%
Ll yolyb 2. R ) Bo) © : N 3
we gy L% yeBylB 73 oag 322 15 Jr 9% gse
Statistical = §~5= o= ¥z =B 2078 oE 39 ) %2@
Cluster a‘% 5 97 2 ¥ X o 2D b ‘2‘_0 - = 8
parameter 3 2 € 3 8 a2 3 g s} 2 c
T 3§ 2 E g 2 § _j = z ) F §§
= = = > W
o Cosgs ol Y 09,45 =
Sl s Jelb ) 098 X 7063 0912 212 416 4206 3718 394 8.21 2.49 0.33
A2 S A I . B I
A2 XY XY Fe O F R
Agsay
Group 1: Genotypes X, — X  -670 2324 -7.83 1556 062 1132 103 136 1745 000
1,10, 29, 36, 2, 3, 7, N
41, 4,5, 40, 31, 32,
16,17,6,8
o g Jolis ¥ 09,5 -
$lo s Ao T ogS X 7396 0357 221 335 3928 3671 3585 8.69 211 0.35
s IV AY YA LY A N4
VF
Group 2: Genotypes ¢ _ % 230 5176 -391 -694 -603 991 -128 728 -047  6.06
19,11,37,38, 12, 0~ % ' ' ' ' ' ' ' ' ' '
13,14
b ey Jels ¥ 5 —
$lo ez JAB T 93 X 95.72 1 257 285 4887 23.86 - 7.71 1.65 0.36
3 YF LYY Y2 XY YO N
\’.
Group 3: Genotypes % _ % 2645 3514 1174 -2083 1691 -2856 - -481  -2217  9.09
15, 25, 21, 26, 27, X =X ' ' ' ' ’ ' ' ) '
24, 20
o Cuigis Jols ¥ 09,8 =
sl wais Joli Freg s X 7532 0574 243 330 3858 3321 414 7.82 1.93 0.29
s VALY .Y Yo A
Y
Group 4: Genotypes % — X 050 -2243 565 833 -770 -057 615 -346 896 -1212
18, 35, 23, 19, 33, -
39, 42
slo Csgss Jolis 8 09,5 X 65.89 - 213 322 3809 2825 362 7.26 1.72 0.27
YA 5 ¥ XF LYY
Group 5: Genotypes X, — X = -12.9 - -739 -1056 -888 -1542 -7.18 -1037 -1887 -18.18

22,34, 30,28
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Table 8- Continued
: N
_% £ -~ 0 2 87 > a2 -8
ey 12 22 Jg A5 SR 3E 93
iy &bl byl 3 o v 2 38 = E ) a) £ i s,
Cluster Statistical 5 E ) j o 3 o 3= x B 25
arameter s 2 30 R 2E 3 g 3 5
P 15 4% 98& g 25 18 30
3, X YA ela) fa) T 2
BE o
AREEARNRNCEE SN X 395 21597 21441 25029 3588 37.70 333268
Ag#AY AF XY XY F 0 FFY Y
Group 1: Genotypes 1, 10, 29, 36, 2, Y _Yv ) )
3741454031 9. 16.17.6.8 Yo — X 349 099 038 068 164 -258 081
AV TAIV AN A slo oy Joli ¥ 09,5 X 505 21364 21171 24757 3585 4071 3179
VE Y
Group 2: Genotypes 19, 11, 37, 38, S S
1213, 14 X,—X 2338 -010 -08 -041 156 519  -384
VTP XN T0 D slo oy Jold ¥ 09,8 X 346 21214 21064 24586 3521 4221 340214
Yo oYY
Group 3: Genotypes 15, 25, 21, 26, v v
27 24 %0 X,—X -1547 080 -139 -110 025 907 291
XY AT XD A sle sy Jolis F og S X 43439 2155 21414 247 3286 3864 36793
FY 5T
Group 4: Genotypes 18, 35, 23, 19, v _ v ) ) )
50,30, 42 X,—X 613 077 025 064 691 -016 1129
TA 3 e T Y el iy ol B ogs X 36813 20525 21512 25113 36 3325 2593.25
Group 5: Genotypes22,34,30,28 X —X  -1006 -402 071 102 198 -1408 -2156
IS oSl 4093 21385 2136 2486 353 387 330599

Total Mean
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Abstract

The present study was conducted in the agricultural research farm of Islamic Azad University,
Ardabil Branch, to investigate genetic variation of some bread wheat genotypes for some
morpho-physiological traits under separate environmental conditions (drought stress and
without drought stress). Results from analysis of variance showed that the interaction of
“irrigation levels x genotypes” on traits like plant height, infertile tillers number, spike length,
peduncle to plant height ratio, spike number per m? and grain yield were significant.
Genotype No. 35 (4057) produced the highest (6.3 ton/ha) grain yield. Linear multivariable
regression revealed that traits such as grain numbers per spike, node number and spike weight
accounted for about 58% of overall mean yield among the genotypes under terminal drought
stress condition. Node number had the highest direct effect (0.438) on grain yield. The results,
also, showed that the direct effect of grain number per spike on yield was positive (0.135)
while spike weight on yield was negative (-0.345). Direct effect of node number on yield by
spike weight was higher than indirect effect of spike weight by node number. Based on the
factor analysis, 75.80% of total variations were explained by 6 factors. The first up to the
sixth factors accounted for 21.32, 18.13, 9.72, 9.62, 9.4 and 7.6% of the total variations
respectively. Furthermore, cluster anaysis, based on Ward method and by using Euclidian
squared distance, classified the genotypes into five groups. Results from this study suggest
that traits such as grain number per spike, node number and spike weight can be used as a
selection criteria in breeding programs for higher grain yield of bread wheat in the regions
where plants may be subject to terminal drought stress.

Key words. Bread wheat, Genetic variation, Multivariable analyses, Terminal drought
stress.
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