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Table 1. List of breed wheat cultivars used in gtigly.

Cultivar «5, Cultivar «5, Cultivar )
Ghods % Atrak < 51 Khazar S
Navid &y Niknejad sz e Tous P
Hirmand L Kavir »s  Shahryar Sb e
Rasoul Jsw, Chamran U= Shiraz S
Alvand x4 Shiroudi $3s s Dez 33
Alamoot ol Marvdasht casy,. Hamoon Osela
Mahdavi s Sardari &5~ Pishtaz Skiy
Zarrin oo Omid 4. Sissons Ry
Darab2 Yobls  Azar2 v,5T Gascogne 05,58
Tajan s Roshan 43, Gaspard 3,
B.C. Roshan (winter)  «tuwsj 535, 15« B.C. Roshan (spring) ol 45, 15 < Falat M

Source: http://www.iranwheat.ir
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Table 2. Projected pollen area, grain yield andéstrindex of bread wheat cultivars grown under-stoess and drought stress.

a:fnj\:@l.\..a a:;d'_\;;:—\—mﬁx;.r«i (Cg,nf’.-,grjf)aj\::jgl.u— Sl el
Projected pollen gra ares Pollen grain area rat Grain yield (g/r?) Harvest Inde
PEC PEC (50:30)% 5 O S 5 O3 S
Cultivar o5 30% 50% ) No-stres Drought stres No-stres Drought stres
Capable for osmoregulati s joul odis JUls lyls
Alvand £l 1.04 1.7¢ 1.6¢ 661.8¢ 322.5¢ 38.4: 16.91
Pishta: Slig 1.04 1.7¢ 1.70 650.5¢ 230.4¢ 29.8¢ 15.0C
Dez 33 1.11 1.9¢ 1.74 420.4¢ 264.¢0 24.8i 19.1¢
Kavir e 1.0¢ 1.4¢ 1.3¢ 468.9¢ 210.9¢ 27.2¢ 18.2¢
B.C.Roshan (winter typ S K g al 1.27 1.5¢ 1.21 651.3¢ 294.3¢ 27.1¢ 19.72
Rosha 23] 1.02 1.8¢ 1.80 676.8: 333.8: 31.8: 15.72
Zarrin s 1.0¢ 1.0 1.7¢ 651.6¢ 229.1: 36.0¢ 23.4(
Omid el 1.04 1.71 1.65 515.3Z 217.1¢ 36.4 20.9¢
Incapable for osmoregulati ¢ jeml o bos SUl g 16
Azar Z ¥,5T 1.04 1.01 0.9¢ 843.70 159.5¢ 33.71 15.47
Atrak oS 5l 1.82 1.7¢ 0.82 595.9¢ 19646 37.0¢ 25.3¢
Alamot Sl 1.7¢ 1.61 0.92 387.< 122 35.21 14.5¢
B.C. Roshan (spring tyf o)l ey ol ST 1.7: 1.5¢ 0.9z 407.¢ 187.4¢ 41.5¢ 28.51]
Tajar o 1.81 1.67 0.97 478.¢ 98.4¢ 32.¢ 36.8:
Chamra Ol o 1.62 1.4¢ 0.9z 415.5¢ 183.2 34.4¢ 22.2¢
Khaza S 1.52 1.3¢ 0.91 544.9:; 176.0: 28.1¢ 13.5¢
Darab : Yol 1.84 1.7¢ 0.94 501.2¢ 132.1¢ 32.6¢ 24.5(
Rasou sy 1.84 1.6 0.8¢ 462.8¢ 164.1¢ 36.17 20.7¢
Sisson Ry 1.52 1.4¢ 0.97 530.8: 138.5: 39.2¢ 20.9¢
Sardar 13 g 1.71 1.5¢ 0.8¢ 336.5¢ 158.2¢ 33.5] 16.7:2
Shahnrar b s 1.72 1.5¢ 0.9C 428.1¢ 17t.0C 31.5¢ 10.7:
Shiroud 839 1.8C 1.47 0.82 536.8¢ 131.2¢ 17.2¢ 17.3¢
Fala Y 1.7¢ 1.74 0.9¢ 561.2¢ 156.6¢ 36.4¢ 25.3¢
Marvdash Coisg e 1.67 1.3¢ 0.82 564.3: 129.4¢ 31.8¢ 19.2¢
Mahdav Salee 1.5 1.2¢ 0.8: 534.0C 176.6¢ 35.9¢ 21.7¢
Navid L 1.5¢ 1.4¢ 0.94 615.5¢ 59.8¢ 34.8: 20.97
Niknejac Sy e 1.62 1.5t 0.9t 390.2¢ 159.7¢ 40.9¢ 15.0¢
Hirmanc NUPN 1.7¢ 1.7¢ 0.9¢ 488.2¢ 19€.0C 39.02¢ 15.8¢
Tous $ 1.5¢ 1.4C 0.8¢ 458.7¢ 134.9¢ 33.6¢ 23.5:
Ghod:s Rt 1.5C 1.41 0.94 445.7¢ 184.9: 28.06¢ 27.81
Gascogn 05558 1.72 1.57 0.91 430.0¢ 97.8¢ 31.52 25.21
Hamomn O gela 1.7¢ 1.61 0.9C 430.1¢ 167.1 48.5¢ 21.62
Gagparc 3kl 1.57 1.41 0.8¢ 286.6¢ 110.9¢ 30.70 22.9¢
Shira: B 1.4¢ 1.2¢ 0.87 230.3¢ 139.2¢ 39.9¢ 17.1]
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Table 3-Analysis of variance for grain yield and its compots and harvest index (HI) in wheat cultivars unen-stress and stress conditions.

MS) Sl o Kils

35T a5 cfﬂ_}}d:;.n)'»‘\xs o ys als sluw 4> 48 05 &ls >J§l~& éﬁ:j}i}:; >J§l~:— Sl el
S.0.V. Sk ple df Spike/ nf Grain per spike 1000 grain weight  Grain yield Biological yield HI
Replication (R) 2,55 2 239459.90 243.5%° 36.66 3729.03 467893.25 0.001"
Irrigation (1) St 1 239459.90 4415.67 7167.17 1468855.35  5689757.53 .089
Ea Ol ells 2 9644.53 0.641 6.65 3034.76 67501.48 0.003
Cultivar (C) 55 32 8366.46 657.81" 75.50" 9651.16 73635.79 0.01"
IxC iy x Sis 2 10650.08 45.03" 34.14 457317 86953.48 0.007*
Eb o el 128 4817.68 4957 7.59 5161.86 45976.07 0.008

* *

*and**: Significant at 5% and 1%probability legelrespectively.

ns: Non-significant.

.M;:\jbf@):)\;t;‘u%jq* B

S5 gms 21 NS
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Table4. Grouping of bread wheat cultivars into capalolé ecapable for osmoregulation based on the ddtio

projected pollen area under 50% to 30 % PEG salsténd their corresponding grain yield.

. Z. a:;d':_ﬂ}d [GIELOWY w-iil:‘ Colus S
Is 5 Shes Sl
m(” ) ',?; Projected pollen area (j1fjin 03,5 &>
Gra%rj{ T;Iij E /) PEG 50% PEG 30% Pollen area ratio
Grouping ey £ yiela (o o °  (50:30)%
Incapable for
. ; 25 oUlg A8l 149.44 1.54 1.69 0.91
Osmoregulation Sl 2 M7 58
C ble f
apable for S 5 V15 S 262.88 1.73 1.62 1.08

Osmoregulation
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Table 5. Correlation coefficients between projegietien grains area, grain yield and harvest index

bread wheat cultivars under non-stress and dratgkdgs conditions.

I s 5303 8 413 Coluws
Projected pollen area

Sl Lastls
als s Sles Harvest under 30% PEG
Grain yield Index solution
Non- Stress conditions | & 5 o5l
Grain Yield als > Slas 1
Harvest Index sy el 0.36" 1
Projected pollen area under 30% Jylows ,503 8 wils Colue 001 -0.04"™ 1
PEG solution AR

Drought stress condition,|,: Sis s

Grain yield als 5 Shee 1

Harvest Index sy el 0.63" 1

Projected pollen area under 50% Jylows 55038 wils Colue 0 29" 023 1

PEG solution /0

* and**: Significant at 5% and 1% probability ldserespectively. o) 50 Jlaal b 53l iae i 4 s
ns : Non-significant. s gme 1 NS
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Table6. Mean of yield components of capable and incaphtdad wheat cultivars for osmoregulation under

non-stress and drought stress conditions.
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stress S i 235.89 39.88 32.3
Incapable for Osmoregulatio jeu! phs 15 054
Non-stress JEXIRYRY 471.63 43.25 38.49

stress Sas i 188.11 27.87 22.95
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Assessment of osmor egulation capability in bread wheat (Triticum aestivum L.)
cultivarsusing response of projected pollen grainsto drought stress

Maghsoudi, K.' and A. A. Maghsoudi M oud?

ABSTRACT

Maghsoudi, K. and A. A. Maghsoudi Moud. 2008. Assessment of osmoregulation capability in breadeawh
(Triticum aestivum L.) cultivars using response of projected pollen grato drought stresslranian Journal of

Crop Sciences. 10 (1):1-14.

In this study thirty three wheat cultivars were gamed for osmoregulation capability using the ratfo
projected pollen grains area under water stresotmal conditions. Digital images of pollen graibistained
from plants grown under well watered condition, evesinalyzed to obtain their projected areas. Field
experimental arranged in a split-plot (cultivarsrev@ssigned to sub-plots and drought stress to piats) in
order to compare cultivars grain yield under wateessed and well watered conditions. Based omethdts of
pollen area ratio, cultivars were divided into tgmups. Cultivars, Dez, Kavir, Roshan, Back CrossHan
(winter type), Zarrin, Pishtaz, Omid and Alvand wetassified as capable for osmoregulation as ltaeya ratio
of higher than unit, while the others were groupedincapable since had ratio lower than unit. Resof
ANOVA showed that drought stress and cultivar hiphicant effects on grain yield and its comporseas
well as biological yield and harvest index. In gahedrought stress significantly reduced the gsééhd. On the
other hand, average grain yield of osmoregulatipable group was 1.73 times greater than thataafpiable
group. Meanwhile, significant correlation coefficigr = 0.29) was found between projected pollen area and
grain yield under drought stress condition, impdyithat increased grain yield could be attributed to
osmoregulation capability. Wheat cultivars groupedcapable for osmoregulation are suggested tesbe in

breeding programs for increasing drought tolerance.

Key words. OsmoregulationPollen grain Water stress, Bread wheat.
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