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Evaluation of Grain Yield and Its Components in Wheat Genotypes under
Terminal Drought Stress Conditions in Darab Region
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Table 1. Pedigrees of wheat genotypes

G5Bkl

Genotype no.

Gﬁr.‘i'
Pedigree

e I I N R N N N

KAUZ//KAUZ/STAR
STAR//KAUZ/PWN
PBW343"2/KUKUNA

TJB368.251/B UC//TURACO
KAUZ//KAUZ/STAR

KAUZ 2/BOW//KAUZ/3/W98.6.38
SHWA/MALD (Karkheh) (Durum wheat)
KAUZ/OPATA/KAUZ

ATILA-50Y (CHAMRAN) (Local Check)
MAYA/NAC (DARAB-2) (Local Check)

$ Sl T Ges 3 leST Joue ST gl 5 @R5E Sl puas - Y s
Table 2. Physico-chemical characteristics of soil in 0-30 cm depth

L O T b el Sl ek ks s G
S ST o Sopn
Year EC pH 0O.C. P K Soil F.C. P.W.P. BD
(ds m™) %  (mgkg') (mgkg') texture % % (g cm™)
1998-99  0.68 8.5 0.77 4.6 224 Cl’ 225 12.5 1.42
1999-00  0.68 8.5 0.51 8.6 168 Cl. 225 12.5 1.42
2000-01  0.63 84 051 6.0 172 C.L. 225 12.5 1.42

E.C.= Electerical Conductivity
F.C.= Field Capacity
B.D.= Bulk Density

Al Cadiea J e 55 Sasby Aoy
Sl Ly Cusina 53T Gas 3 olS
Coshy a5 s Sl (505 4 5 e
Cod b iy S gadb > ST
e (FC) 2y
dn = (O —Op) X Py x D
el o ()Ll T Gas udn
Cl- S S5 Cmsby w3 On
Sl S5y Cughy doys Om as e b
AL o gaten o2 1 D LT 1 S
A dr 5 b S5l (605 44 ged Ges DS

K= Potassium, P= Phosphorous
0.C.= Organic Carbon
P.W.P.=Pormanent Wilting Point
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Table 3. Chemical properties of irrigation water

ml Equivalent lit" - __J s OV S e mg lit" ), pfsl_.ﬁ

SF oS oS e Lk

SapSl colas FUERWN e ;'-*K (3
EC (dSm™) pH Darkness CO;?  HCO,"! SO,2 Na' Cr Ca*" Mg
0.436 7.6 0.48 0 4 0.11 0.61 0.5 60 320

MP =(Ys+ Yp)/2
STI=(Ys x Yp)/(Yp )

GMP = /YsxYp
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Fig. 1. Monthly mean temperatures for long-term and three growing seasons
(1998-2001)

—— Three years
80.0 - e

—&— Long-Term
o0 it e

50.0 o
S0.0 A

40.0 -

(ke ) S

Precipitation {rmm)

30.0 A

200
100
0.0 -
= = o = -] 5 = = n = o o
oééﬁ&‘g&zgigg
ula
Month

ST b aw glale 5 Sedih Sl (o SKbe - s
(\FVV-A+)

Fig. 2. Monthly mean precipitation for long-term and three growing seasons
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Table 4. Combined analysis of variance for grain yield, thousand grain weight, grain number per spike, fertile spike number per m~, harvest

index and biological yield

S.0. V. MS Sl Soks
y 6185 Sles 4l 058 05 aliw > 415 sluws 33 53,k dhi sl Cils Lesls 035 o3 3 Shes
4 @f’f"’

T &= Grain yield Thousand grain ~ Grain number Fertile spike Harvest index  Biological yield

Sl df. weight spike’ number per m
Year (Y) Jls 2 6.548" 235.035" 0.014™ 69326.938" 28.162™ 40.204™
Replication (Y) (W) S 6 1.809 43.973 23.887 3672.908 24.774 11.186
Moisture condition (M) Sasby Ll s 88.696 762.954 1294.513 77094.201 585.834 353.926
M xY Jlo x gy Lyl 6.251" 76.224™ 15.827" 11810.903" 4.120" 52.740"
Error (a) @ ks 12 0.555 7.028 2.703 4324.261 1.205 4.075
Genotype (G) 5 9 1.678™ 277.774” 37.657™ 21321.378" 44.863" 4.342"™
GxY Jox gy 18 1.062" 10.424™ 20.820™ 4095.866" 13.852" 3.323"
GxM ush, Luldx sy 18 0.277™ 8.288™ 4.579" 3030.931™ 1.601™ 1.668™
GxMxY Jlo xsushy blysx ooy 36 0.204™ 6.846™ 4.749™ 2359.063™ 3.636™ 1.485™
Error (b) ()b 162 0.277 3.533 3.077 2030.108 4.194 1.702

*and * *:Significant at the 5% and 1% probability levels, respectively.

ns: Non significant.
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Table 5. Effect of moisture conditions and genotype on grain yield, yield components,
harvest index and biological yield

als o ,Slas als Sl 59 o albslass e L alaw slaws ol Gy § 0 Shae

2 PSS ) aliw g (B oaly  p5elS) ey
(LS (Lse o
Grain Thousand Grain Fertile spike  Harvest  Biological
yield grain number number per index yield
Treatment A (kgha!)  weight (g) spike™ m’ (%) (kg ha™")
Moisture condition  gusb, bl
Non-stress G5 o9k 4875a" 3574a 34.31a 424.2a 39.55a 12330a
Mild stress e i5 3812b 32.74b 30.91b 395.6b 36.90b 10310b
Severe stress Lol s 2892¢ 2992¢ 26.74¢ 365.7¢ 34.44¢ 8360c

Genotype  _uig

2

1 3812bc 31.04d 30.2d 418.0a 37.16bcd  10170bc
2 3417d 31.52cd 28.5¢e 386.6b 34.93¢ 9660c
3 3953ab 32.93b 31.0bcd 397.1ab 37.75abc  10310bc
4 3609cd 30.81d 30.2cd 398.5ab 34.86e 10250bc
5 3771bc 31.23d 31.1a-d 396.6ab 36.34d 10300bc
6 4208a 32.83b 31.8ab 405.8ab 37.63abc  11110a
7 3822bc 41.63a 29.0e 319.6¢ 37.6labc  10040bc
8 3788bc 30.97d 31.6ab 407.9ab 36.53cd  10300bc
9 4231a 32.54bc 32.1a 413.4ab 38.69a 10840ab
10 3986ab 32.48bc 31.2abc 408.3ab 38.12ab_ 10360b
A3 s st (P> 0.05) Jlazonl ot 53 58505 (Stials iz 0 3057 ol il oo &5 0 O &S5 Bt (5ol 457 e 2 53 ¢ gl SoLee
NNy

Means, in each column, followed by at least one letter in common are not significantly different at the (P > 0.05)
probability level-Using Duncans Multiple Rang Test.

)Josjw'jjﬂ&jwbjup}ucdbbﬂw6\};—‘c4§\33ﬁ~&ﬂ[§¢p)3—7d3~\q—

Cosllan Loyl 3 4y o s 3 oo by 25 Ll
Table 6. Reduction (%) of grain yield, yield components, harvest index and biological
yield in mild and severe drought stress conditions as compared with non-stress

condition

Ll i >, Slos 039 5 dils ol 590k alw slass ol > Sles
by als als e alw By a5 Cubls 0395 Camnt
Moisture conditions Grain yield = Thousand Grain Fertile spike Harvest Biological

grain number number per index yield

weight spike™ m’
Mild stress @ 25 218 8.4 9.9 6.7 6.7 16.4
Severe stress b i 40.7 16.3 22.1 13.8 12.9 322

Y.f
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Table 7. Interaction effect of moisture conditions X genotype on grain yield, yield components, harvest index and biological yield

4ls ;ng...c ESISE ST Ay als sluw 33 5L ak slaws 03§ S ) .sjgk..o Clls p el
Meses” ¢ MW b ke Boreniond "
Grain yi Thousand grain Grain number Fertile spike Biological yie Harvest index (%
Genotype (kg h}ell'?) weight (gg) Spike™! number rl))er m? (kgg ha'l})] (%)
Non-stress g5 Ogw
1 4736b-d 33.66d-g 34.23ab 436.0a-c 11890b-d 39.67a-c
2 4407c-f 33.76d-f 31.96¢d 427.8a-c 11850b-d 37.27d-h
3 5338a 35.49cd 35.04ab 449.0a 13240ab 40.43ab
4 4579b-¢ 34.02de 33.58bc 443 .6ab 12100a-c 37.90c-f
5 4814a-c 35.67cd 34.84ab 413.1a-e 12280a-c 39.17a-d
6 5352a 35.46¢cd 35.36ab 446.8a 13580a 39.70a-c
7 4797a-c 44.87a 32.41cd 343.7h-j 11710b-¢ 40.76ab
8 4654b-d 33.68d-g 35.82a 414.9a-¢ 12040bc 38.67b-¢
9 5011ab 35.19¢cd 35.42ab 431.7a-c 12140a-c 41.24a
10 5067ab 35.61cd 34.48ab 435.6a-c 12430ab 40.63ab
Mild stress o s
1 3898f-h 32.06¢-j 31.60d 411.3a-¢ 10530d-g 37.13d-h
2 3460h-j 31.63f 29.44e-g 389.9b-h 9740f0h 35.50g-j
3 3658c-1 31.84f 30.71d-f 388.6¢-h 9670f-h 37.54c-g
4 3619g-i 30.91h-k 30.60d-f 400.3a-g 10310e-g 35.08h-j
5 3702g-i 29.89j-1 31.20de 410.3a-¢ 10270e-g 36.081-1
6 4064e-h 32.40e-h 31.78d 406.2a-f 10760c-f 37.77¢c-f
7 3854f-h 42.88b 29.10fg 318.9ij 10330e-g 37.28dh
8 3816f-h 31.57g-j 31.79d 391.8b-h 10440d-g 36.49¢-1
9 4178d-g 32.28e-j 31.67d 411.6a-¢ 10870c-f 38.29¢c-¢
10 3873f-h 31.92¢-j 31.22de 426.8a-c 10230e-g 37.87c-f
Severe Stress wyols il
1 2803kl 27.40m 24.62j 406.6a-f 8090ij 34.67ij
2 23841 29.17k-m 24.02j 341.8h-j 7390j 32.02kl
3 2862kl 31.47h-j 27.13hi 353.6f-1 8010ij 35.27h-j
4 2630kl 27.51m 26.47hi 351.6g-i 8340h-j 31.611
5 2797kl 28.14Im 27.16hi 366.3d-i 8340h-j 33.77jk
6 3207i-k 30.62h-k 28.17gh 364.3d-1 9000h-i 35.47g-j
7 2815kl 37.13¢ 25.61ij 296.1j 80801ij 34.81ij
8 2896kl 27.66m 27.08hi 417.0a-d 8420h-j 34.43ij
9 3505h-j 30.17j-1 29.23fg 396.9a-g 95101-1 36.54€i
10 3019jk 29.90j-1 27.93gh 362.6e-1 8430h-j 35.86f

)l ls gre g5 (P>0.05) Jlois! mhaws 5o S5l (glasals aiz cyge3T bl 5 axil oo S e By o JBlas shls a5 (gm0 50 slouSileo
Means, in each column, followed by at least one letter in common are not significantly different at the (P > 0.05) probability level-Using Duncan’s Multiple Rang Test.
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Table 8. Correlation coefficients among drought tolerance.and susceptibility indices and grain yield in wheat genotypes under non-stress, mild and
severe drought stresses conditions

Mild stress” Sk 5 Severe stress  &Lus JiS
,hq&lasjgl“r« \_“_,.;j}j,adl:;jgkc ,hq&\asjgl“r« g_;.;jj,hd\asjgl“r«
Lo o i 55 S Osdidal hgs Lo o odss AT 0sb bl s
Index el Ys Yp Index el Ys Yp
Ys S5 ol Jama 53 55 pa als 5 Slas 0.54" Ys S5 Sl Lama 53 G 55 a als 5 S 0.68"
SSI S el 2l -0.37" 0.58™ SSI S 4 Sl a3l -0.82" 0.13™
Tol o sl -0.17" 0.74" Tol Jo sl -0.38"™ 0.43"
MP Sos0 e ol 0.82" 0.92" MP a3 e e 0.91" 0.92"
GMP Sa0 e gkin Sl 0.86" 0.89" GMP 53900 sbln Sl 0.95™ 0.87"
STI 5 4 Jed e 0.86" 0.89" STI Ll Joi el 0.95™ 0.86"
* and **: Significant at the 5% and 1% probability levels, respectively. VARVASK e gl 53 13 gre o e g
ns: Non-significant. I3 gne 1S
Ys= Grain yield in stress conditions Yp= Grain yield in non-stress conditions
SSI= Stress Susceptibility Index Tol= Tolerance
MP= Mean Productivity GMP= Geometric Mean Productivuty

STI= Stress Tolerance Index
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Table 9. Estimation of tolerance and susceptibility indices using grain yield of wheat genotypes under non-stress mild and severe drought
stresses conditions

e ils s Shas S5

ARR

w555 N N N 2 el ) el ) el “ oSbe ) ol )

Lyl s Ll s Sl Joos Slee s 4 Joos

IS O oS A4 Sose Sos0 s o

¢SS 0SS

()tg“ 2 (J&“ B

Genotype Yp Rank Ys Rank SSI Rank TOL Rank MP Rank GMP Rank STI Rank
(kg ha™) (kg ha™)
Mild stress Mo i
1 4736 7 3898 3 0.81 2 838 2 4317 6 4297 6 0.78 5
2 4407 10 3460 10 0.99 6 947 5 3934 10 3905 10 0.64 10
3 5338 2 3658 8 1.44 10 1680 10 4498 3 4419 4 0.82 4
4 4579 9 3619 9 0.96 5 960 6 4099 9 4071 9 0.70 9
5 4814 5 3702 7 1.06 7 1112 7 4258 7 4222 7 0.75 7
6 5352 1 4064 2 1.10 9 1288 9 4708 1 4664 1 0.92 1
7 4797 6 3854 5 0.90 4 943 4 4325 5 4300 5 0.78 5
8 4654 8 3816 6 0.83 3 838 2 4235 8 4214 8 0.75 7
9 5011 4 4178 1 0.76 1 833 1 4595 2 4576 2 0.88 2
10 5067 3 3873 4 1.08 8 1194 8 4470 4 4430 3 0.83 3
Severe stress  wod

1 4736 7 2803 7 1.00 5 1933 3 3770 8 3643 8 0.56 8
2 4407 10 2384 10 1.13 9 2023 7 3396 10 3241 10 0.44 10
3 5338 2 2862 5 1.14 10 2476 10 4100 3 3909 4 0.64 3
4 4579 9 2630 9 1.05 8 1949 4 3605 9 3470 9 0.51 9
5 4814 5 2797 8 1.03 7 2017 6 3806 5 3669 7 0.57 5
6 5352 1 3207 2 0.99 3 2145 9 4280 1 4143 2 0.72 2
7 4797 6 2815 6 1.02 6 1982 5 3806 5 3675 5 0.57 5
8 4654 8 2896 4 0.93 2 1758 2 3775 7 3671 6 0.57 5
9 5011 4 3505 1 0.74 1 1506 1 4258 2 4191 1 0.74 1
10 5067 3 3019 3 0.99 3 2048 8 4043 4 3911 3 0.64 3

— For abbreviations, please refer to Table 8. Al B axal e A ojled Jgdar 4 Sl (sl -
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Table 10. Correlation coefficients between grain yield and other traits in non-stress, mild and severe drought stresses conditions

WA Jlo oY o)led (V=Y " 50 9 g (£ 1034 dlxa”

4l 138 05 &> sldx aliw sl Cils y esls S 5, Shes Sy 3ldas G 59y sldas
g i ) BT ) e S AS) o35 S A0
als G s
Thousand Grain Fertile spike  Harvest index Biological Days to Days to
. grain weight numb_elr numbe2r per (%) yield maturity 50%
Grain yield als s Shee (2) spike m (Kg ha™") anthesis
Non-stress condition SEosklls0,12% 0.58" 0.20" 0.71" 0.86" -0.47™ -0.37™
Mild stress condition ol i s 0,18™ 0.59™ 0.16" 0.80" 0.87" -0.66" -0.56™
Severe stress condition b i s 0.15™ 0.86" 0.38™ 0.86" 0.93" -0.77" -0.68°
* and **: Significant at the 5% and 1% probability levels, respectively. VARVAN T 53 s ime 5 4 ek

ns: Non-significant. I3 gma DS

Y\VY
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