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Evaluation of Tolerance to Drought Stress in Some Bread Wheat Genotypes
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Tablel: Pedigree of genotypes used in the experiment

Number Genotype

Number Genotype
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7. Yield Stability Index, Bouslama and Schapaugh
8. Stress Tolerance Index, Fernandez
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1. Tolerance Index, Rosielle and Hamblin

2. Stress Susceptibility Index, Fischer and Maurer
3. Stress Intensity

4. Harmonic Mean, Fernandez

5. Yield Index, Gavuzzi, et al.

6. Geometric Mean Productivity, Fernandez
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2. Nasir, et al.
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Table 2. The Ranking of genotypes and mean comparison of drought resistance indices and grain yield under stress and non stress conditions in wheat genotypes.

Ys Yp
Rank SSI Rank TOL Rank Yl Rank  HARM  Rank STI Rank GMP Rank MP Rank  Kg/1000 Rank Kg/100
Om2 00m2

SIS BT

L]

L pnss b

[}

13 1.617% 9 1281%® 12 0.5069" 12 1771%¢ 11 0.5412% 11 1873%¢ 11 1981°%¢ 12 1340 8 2621%
8 1.2782 10 1375% 6 0.6898%° 5 2287%¢ 5 0.8399% 5 2396 5 2511%¢ 6 18243 5 3199%
3 0.4437° 3 552.3% 1 0.8786° 3 2528? 3 0.9558% 3 25742 4 2623%¢ 1 2347° 7 2899%
2 0.3777° 1 246.7 4 0.7628%° 7 2102%¢ 7 0.6641% 8 2121%¢ 9 2140 4 2017%¢ 12 2263%
6 0.8094° 4 509.2%® 10 0.6016%° 10 1808%° 12 0.5106% 12 1827%¢ 12 1845%¢ 10 15913¢ 13 2100®
10 1.399% 11 1433® 7 0.6721%¢ 6 22413 6 0.8155% 6 23622 6 24932 7 17773 4 3210%
14 1.722% 14 2053? 9 0.6569%° 4 2359% 4 0.9445% 4 2551% 2 2763° 9 1737%¢ 1 3790°
9 1.335% 12 1481® 3 0.7730%° 2 2566° 2 1.022% 1 2672° 1 27842 3 20442¢ 2 3525%
1 0.2615% 2 387.1%® 5 0.7528%° 8 2082%¢ 8 0.6558% 7 2132%¢ 7 2184%¢ 5 1990°%° 9 2377%®
12 1.559% 7 1120% 14 0.4400° 13 1514b° 13 0.3736" 13 1614 13 1724%° 14 1163° 11 2284%
5 0.5705% 5 572.1%® 8 0.6621%° 9 19437 9 0.5715% 9 1989°%%¢ 10 2037 8 1751%¢ 10 2323%®
11 1.467% 12 1557% 11 0.5158 11 1775%¢ 10 0.5700% 10 1947 8 2142%¢ 11 1364 6 2921%
7 1.050% 8 1158 2 0.8122% 1 25872 1 1.101% 2 2655° 3 2726%® 2 2147% 3 3305%®

4 0.5188? 6 671.1% 13 0.4981°° 14 1445° 14 0.3466° 14 1540° 14 1652° 13 1317 14 1988%




QY Ll 1SS 0 lous [ @m0 3190 wdo | LS Wladgi (g59L8

14 L269°€ /.L'86 €620  80€0- 0/y'0  0200- 80S90- LPO'O  TBOO- 8090  6000- 8OEO-

T 10819 /8'19 8v€0 €¢E0 8ST°0 ¢0v’'0  1900-  00¥'0 96€0 1900 00v'0 €¢E0
JaquinN 1 anfeA 0p30UBLIBA
usuodwo) e aAITRINWND dA SA 101 dNO ISA diN NYVH ISS IS IA

SUOIIIPUOI SS8J1S-UOU puUe $SaJ1S J3pun plalA uredb pue saoipul aouelsisal yBnoap Jualapip oy sisAjeue uauodwod ajdidulld : i a|qeL
<ob[ 4 ol b Apra? |77 K9 =TS e so1ste o of o8 oy 7 € ord o

‘AlaAnoadsal ‘Alj1geqoad Jo S[BA3] %T PUB %G 8y 1e JUedlJ1ubIS ‘JUedlJIubIS 10N: .y PUR ' SU
Qmﬂﬁ?fﬂwﬂ%n_ﬂﬂ%ﬂ_ﬁﬂw%_ﬁjcnwgm \ oComp-

IA *007'0 T wB220-  xx0280  wxlVV0  wxxZPL0  xx/880 wxlVP0  xxl080 T
ILS xx9V8'0 »xL08'0 « 0LE0 »x£66°0 ., JET0 »xT86'0 ¥xE86'0 w9ET0 T
ISS +x985°0 «L'0- #xV160 wSTT0 xx - w1220 « 2000 T
WYVH xx99L'0  x[880  SUYETO  xxI66'0  ,L000- 6560 T
diN #xTT60  xxCVL0  %xC8V0 xx686'0 ¢, LCC0- T
ISA xx985°0 «Lv7'0 *V16'0- ¢ GIT0 T
diNoD «xVV80  xx9280 « 95€°0 T
oL xx008°0 w6220 T
SA x007'0 T
dA T

suonIpuod (sA) ssans pue (dA) ssais-uou Ul pjalA ureld pue saoipul aouelsisal 1yBnolp Ussmiag S1usidlis0d Uuole|alio) € a|gel
<o g 0 e e e A ooTsie o o oy o0 € ovd om0 (ofR®




Biplot of YP; ..

Ob oS slacaieh] I (B 0 (Seld i & Jozxi 3

o Y1

34
* 7
w . 2 55l
2 - v Lo ! TOL
t & . YP
g 11 2y —
g *
MP
E AR
6 0 it
-] 14 [ B
£
3 -1 - . L k3
g 11
. ¥l
-2 4
g 3
4 - *Pr—
-3 L T T T T T T T T
-4 -3 -2 =1l 0 1 2 3 4
First Component

Jl adlge 90 (bl 2 0L pasS lacads) 0 (Sas @ Cuglie laas Ll L b ales ) S5
Fig 1: Bioplot for drought resistance indices in genotypes of bread wheat based on first two components
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Numbers inside the figures are genotypes. (see table 1)
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Fig 2: Selection of drought tolerant genotypes using Stress Tolerance Index (STI)
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Numbers inside the figures are genotypes. (see table 1)
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Fig 3: Selection of drought tolerant genotypes using Harmonic Mean Index (HARM)
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Fig 4: Selection of drought tolerant genotypes using Geometric Mean Productivity Index (GMP)
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Numbers inside the figures are genotypes. (see table 1)
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Fig 5: Dendrogram of cluster analysis of genotypes of bread wheat based on MP, GMP and STI indices by using
WARD method
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Table 5: Result of discrimination analysis for grouping based on drought tolerance indices in wheat genotypes

Total Predicted Group Membership Groups based
e 3 2 1 on clust_er
analysis
¢/y  Number ¢/y  Number ¢/y ~ Number ¢/  Number e o
Slaws Slaws Slaws Slaws Slae oy >
Slabys 5o
100 4 0 0 0 0 100 6 1
100 6 0 0 100 6 0 0 2
100 2 100 2 0 0 0 0 3
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Evaluation of Tolerance to Drought Stress in Some Bread Wheat Genotypes

Kakaei'", M., Mazahery laghab? H., Zebarjadi®, A. R. and Mahdavi Damghani*, A. M.

Abstract

In order to evaluate of some breed wheat drought tolerant genotypes, 14 different genotypes based on a
randomized complete block design (RCBD) with 3 replications were evaluated under non-stress and drought stress
conditions in 2010-2011 growing season. For detection genotype tolerance in grain yield in drought stress (Ys) and non-
stress (Yp) conditions were used some drought tolerance indices such as stress Tolerance (TOL), Mean Productivity
(MP), Stress Susceptibility Index (SSI), Geometric Mean Productivity (GMP), Stress Tolerance Index (STI), Harmonic
Mean (HAM) and Yield Stability Index (YSI). Drawing bi-plot according to two principle components was shown that
the genotypes No. 13, 3 and 8 were placed in near to MP, GMP, HARM and STI vectors. Based on drought resistance
indices genotypes No. 13, 3 and 8 with high grain yield in two conditions and high amount of STI were proposed as
drought tolerant genotypes. Based on cluster analysis the above genotypes were placed in one group.

Keywords: Abioatic stress, Breeding, Cereal, Drought tolerance indices
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