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Effect of application of plant growth regulators on growth and grain
yield of bread wheat (Triticum aestivum L.) cultivars under terminal
drought stress conditions

*C\.n‘ > 9 \J‘M &Ls.«.u‘ Hoes

S s Ll 5 s (Triticum aestivum L) U pas8 o6yl als s Shas  (ALE 485 sloosS o a5 5L hows S1LIFAT bl L (8 9 10 clo
AYY-IEY (PR .00l (o105 pole Ao . fad slesl

oD b LSl Al gslhemmiaﬁjloalémhgT;&égm Lyl 50 Qb P & s sl I (6 5 gl (Sdoly 31 S
Ol o) PO 0By slaz 3 5hos 9 Al g (A9 sl gl 2 9 bl sl ¢ g L) Ay 0T il £ A T (5t
D90 & Glo3T .od 57 5E (s 380 (AT 3 i ST @ 9 Joomo SileT (Sl slasd 53 (U190 9 Sl (S99 pd
! (1FA£-20 9 \FAF-48) aly) JLo 98 33 5155 4w b Ilai ol S gl b IB 33 frygi b ond 3 5 S
Sl L 50 SoT gm0 O o i1 315 (339 el 33 41D SR 18 Jxo AL Easl (ST abad 45 31 Olii gls .k
13 158 039 =t (SobwT @b 1y giod” 03 hoe (ST oot 33 .3 5 Jgoro ST b dwlio 33 puis™ plBf 415 3 jKhos 9
059 4 whdy (SLoITS putid (bl Jelome (b oo lin (Moo Y0/Y) &G 5glam & e p OT 1 ¢ sidas 9 (Ao 11/Y)
PAS PLE 1 4510 & Chos 9 418 138 039 (bld 9 Ll i 30 418 SR (&3 p0 yio 3O Al S ol ¥ Sasly ¢ Jwo L
o it A 7 38 ¢ 50 A A S IS (iz0 DG 9N ot 9 el gl 31 9 bt b ol i 43 (T 3 g 9 00D
ot Aol Sy (KL H0 p T oL £41R 9 TR i 5 ) LiabodT Jlo 98 50 JwgSle slowi Wil cond 418 & Koo
o=l L .o d F oualin (LKA J0 p T ol £E6A 9T oA Lo 3 1) JalodT Jle 93 50 Of9 gaw pdy 31 410 & Khos g9 iy
Gl iy (SLBOSS ki S Jglome 5 b 0T G151 8 8 jlos Ll Sl (ol T &b 4 51 45 318 5 ialesT
At 9 g s 33 9 St by Ml ¢ i 950 bt (81t OT O o 457 D F ( KiS 35 51 G006 3 jChos hals™ 31 sk Of o>
A8 o Ay (SLBONSS s 31 0Slikus! 45 haiy (o0 54 ialo3T 9 RS bl 3 .399 A3 TTIY g YF/O FVIY i 5

S5 1B axei 350 b Slesl (Kl i 4 puis pbyl oo ! Ce

Ob P 9 &5 g oo (bl g sl (g b (o 9 g gl 9 (ol Al 1(SUS” (S0 519

A2 o I3l 0y 6575 Al ) g e e VWAZIYIA B b IO Y/ Sl 5
et oy (6555LaS” 0l (6 75 (6 smils -

(yaeMamM@shirazu.ac.ir s U1 ) (8" 45150 0151 UL 3ol 5 sl 5k sl pas o oK1 (6555187 Sl el -

AR


mailto:yaemam@shirazu.ac.ir
https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.2.4.2
http://agrobreedjournal.ir/article-1-757-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-07-02 ]

[ DOR: 20.1001.1.15625540.1396.19.2.4.2 ]

WA Olsls oY ojlads o035 5 Al Mol el ool Aloea

J,bjl,u>@g;¢l§\)uﬁtw)ljaujw
il 8l g i 3 4l sl il sl Ecel [ Kos
4! (Rajala and Sainio, 2001) 5 5& . 4l 5 Shes
S by oS b oS O e w5 oSl
5b o ALE el b (N sl s
deolse 5153 Sadlo dal 313 5,87 glas 28
4Bl pazd (ALS Slaioil 3 e sllasls 0
e Sla i 4 oL fass 15355
O NS DP PCL S W | W WO I I P ¥+
Sl S5 b 50 sla i OLals
Sl sl 3l ol ol by el 0 03zl
A5 Ao 6l as g s S5 Ol gie 4 Ll 5 o0
spban 8 s e sla s i I )
ESdle sl ¢l 099\ . (Hussein et al., 2007)
4ol E Gl 53 e Ol ply S0 K Ol g 4
LaS Colodld at bl sw) b 9 o) Sla A0
S NWI P S P P R
R o (S JUM PRSI S PR N
5 S S5 o o 8 25 51 A6 S o
.(Maibangsa et al., 2000) s 35 o oLS - SCis
ool 5 ol gl 1 5 (glaoS” (olas 51 K05 05 8
SlaoS (o 5 ko 05 8 S Ol e 4 o s
PRS- PP S W RS S | A .
Slalad plas 5o LB OS5 jlos, S ol
SLaphsl 55 LadT jlide oy i 5 ods L olS
ol 0t otalies (b slayds 5058 wils) il
ey 9 2wl gl 5 5l esliwl .(Mousavi et al., 2009)
Gla i 4 OLalE Jasw 5 o)L il el
o sn ol (b 5 (S5 0(5)58) (oo
3,8l ous o bl s b ol 8l
33,8 o Lot 0t Jo b 5 &8 0t
.(Shahbaz and Ashraf, 2007 )
ES 53 o g 53 ogr S35 sk 5525 Ly
YU g PUL VIR NG 1 JY5S JE S R

yry

.

oo

o el 51 S (Triticum aestivum L) o8
S8 o b oS Sy (65,5LAST Y paams
ol drw g s 55 (glay 88 5o Lapludl slde
kS ) e s A Ol 510100 3 el
a5 s ear o s 03 oy ol o e
3L Cmenl 50T ails 5, e 2l 53 (sla o5,
Ol ) 5558 31 s sl 55 Ll lsy 55 5
5S40l ps 15 @S b Ol el
n e 3 ey Jaad Ll 53 en glos Lt 3l
)wg¢ﬁ>,ﬁ¢,u)°uaﬂt§&\f
Jsb ys el S jias (Emam, 2011) 55,
Sl Eel 5 odd Sosl- (vuf); G135 OLs 5 0y93
35 s 53 i8S  Cow bl iy )3 J s
3 Shes 31 s o 5 egs (Altenbach et al., 2003)
Sias e 4o Laashs sluws ialS (a5 Ll s
(Emam, 2011) coul os 315 03 5 sladils s
Soslizal (o7 3508 Loyl 13 53 a8 Sl ol 3,5
(e sSS L dle (ALS i) slmod S o b
Ol 4 15 o Wy 5 ol gl b ol Sl
T R e Sl 51 6,8 e e LS,
Ela s s ool b5t 8 8 L5 s QLS
N 6Lﬂso-\_§5r:_lé£)" o3liul codd ploll
ol ol g aliw 3 a0l sl sl Eel alLE
> gt (S g Lo gl S 4y oS Jeans

.(Maibangsa et al., 2000)
05,5 51(CCC) LI IS &l s IS L o sSS L
B g ) 5 03 5y o 5 saT DS
g oS el LS di slaed S U
sy iy IS sy Sale jtals
5,3 3,LS O o5 5 4 (ol OLalS
Emam and Moaied, 2000; Emam and ) »,ls
s o 53 Pl b e 5SS L (Seghatoeslami, 2005

05 #1851 b 51 mile S ol 2 5


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.2.4.2
http://agrobreedjournal.ir/article-1-757-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-07-02 ]

[ DOR: 20.1001.1.15625540.1396.19.2.4.2 ]

"dsy slaeas S P "

b 5 ol Jole Ol e 4 (ZGS=90 (S,
o\j_;cgf.\_fcu,uv\_a)duomm_u
iy laedsS o Lks 43 S s o b el
Je 5SSl (a1 oslizal pe) alis ¢ ol
Cble L oSl dnl GV e eVt il L
L (el e 51 g ol sl o 9 5 Y 50 e 1Y
Je Sl d s 55 Y5 a S ¥ oLl
55 ST jlesli wl Loty ol gl
g J5U1 5 0,5 O Sleslinal L oSl
colﬂ%&u&g;)u,ﬂw\_{ruﬂ.xu
S b S 5 50 45 Lis g Ol e 5 Sy (635
SLal S 55 Jo S O s o dd ) GlaediS
(Je Sl bl Jydome B 81,5 e 3

Al o 53 53 ey g il sl 5 Sl
J s 31 oslazal b (Emam, 2011) ZGS=29 jja=y
I Ao plil GLY Wb LIS Ly B85 (s AL
S 1S n ol 5 i 4 plldl 2 laST (sl 2
S fela ¥ U i Gas S (g (o) Z3L) a5, 50
Sl Jome S land 55 o S5 5 48

0OV dgde) A w5 le

3503 35y (Sis AT 5 A5 Oy 55 pdS
Lgl.hou\;'.f mla.}' )‘ ol o_g)kx.f c(LUIQI et al.,, 2008)
u@‘d&b‘duu@))bwuu)bkl)
Sl 5005, 5 50T (it an a8 5 Sl
ssbieas Lol iays .(Bartels and Sunkar, 2005)
sadls s, Shas o a0l b a1 L)
Lol 53 pdE o35 Jler <S50 e S s

gl.w\a-\.&rbu‘ ;i..;-" &J’)‘J&JQ)&

by g5 9 g0

WAV-AF ol,5 Jle 53 )3 (slasyie Liass ol

VO 53 sl Ol g o Ol g 53 FAF-40
YA bl i o, LSl 8,0 s e lS
543 OF LSl as Jab o Jlas dads Yo g am s
Lo el 51 2a 10F e g Lisyl 5 (3,5 aiids YA
ol 3,5 a5 ) s o ShlesT Ll pl]
Solal JalS slaeS ol - b (6,5 Jo, ST
5 (U5 0590) LT o 5308 12l 1SS 4w L
L5 ZGS=60 al> 0 5 adlE 31 s ol ks

Fo B b i Ges 3 Lale3T lal Joue ST olard 5558 sl S5s— V) Jsd
Table 1. Physico-chemical properties of soil in experimental site at 0-30 cm depth
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Table 2. Rainfall and mean temperature for first (1) (2014-15) and second (2) (2015-16) cropping seasons
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Fig. 1. The effect of PGRs on plant dry weight of wheat cultivars in second year (2015-16). Each point is the

mean of 5 observations. Error bars represent the range of SE for each mean.
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Fig. 2. The effect of PGRs on leaf area of wheat cultivars in second year (2015-16). Each point is the mean of 5

observations. Error bars represent the range of SE for each mean.
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Table 3. Mean comparison of plant characteristics of wheat cultivars in plant growth regulator application treatments
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Treatments <bsT cbayls  Plant hei%ht (cm) C:Spike.m'2 Grain.spike 1000 grain wt.(g)  Biological yield (kg.ha!) Harvest index (%) Grain yield (kg.ha)
Year Ju
2014-15 \rar-a¥ 76.2a 327.1b 29.6b 32.8a 8672b 38.6b 3349b
2015-16 1¥4F-40 76.5a 349.3a 31.8a 30.7b 9377a 41.3a 3873a
Irrigation @bt
Drought stress S E5 76.1a 318.6b 28.7b 30.1b 8023b 36.8b 2958b
Normal A5 O3 76.6a 337.5a 34.7a 33.5a 10049a 42.4a 4265a
Wheat cultivars plS a5 |
Chamran O o 77.1b 356.8a 27.5d 29.3d 9663a 37.1c 3585b
Shiroudi 39 72.4d 316.1d 31.7b 32.9b 7704c 42.0a 3236¢
Pishtaz Shiy 75.6¢ 338.8b 30.5¢ 33.6a 9103b 39.5b 3596b
Sirvan Ol o 80.3a 331.1c 33.0a 31.3c 9760a 41.2a 4028a
PGRs oS ala
Contorol Al 75.1c 316.3c 26.7c 29.3d 8213c 37.5¢ 3080c
Cycocel eSSl 71.6d 356.6a 32.7a 33.6a 9614a 42.3a 4067a
Salicylic acid Sl ! 78.2b 349.1a 31.7b 31.3c 9119b 40.1b 3658b
Brassinosteroeid g gl gl 80.5a 330.7b 31.7b 32.9b 9097b 40.0b 3639b
-U)'»US)‘J@MQ}LEM)J@JL@‘ »LSD Q)AJT‘JALA‘XGMJS‘)WJ}FS‘)IJSd‘h\;ﬁiﬂ?ﬁ‘o‘,‘.ﬂlﬁ)ﬁ

Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test

o553 by SlaedS (s B glowe slajles Sy 53 ok 0l 45 p il oke A lie =F s
Table 4. Mean comparison of plant height of wheat cultivars in interaction effect of plant growth regulator application and cultivar treatments

Treatments alesT gla b Plant height (cm) G gl
Chamranx Control Aalax Ol pexr 76.7¢ef
Chamranx Cycocel o S Lx Ol e 73.2hi
Chamranx Salicylic acid Sl dealX Ol por 78.2de
Chamranx Brassinosteroeid Ao 9 il gl X Ol jar 80.1c
Shiroudix Control Aald X (639 0l 72.2i
Shiroudix Cycocel e Sl x 639 e 67.9j
Shiroudix Salicylic acid Sl sl X (639 125 74.2gh
Shiroudix Brassinosteroeid Ao 9 il el X (639 e 75.2fg
Pishtazx Control dals x jliy 73.1hi
Pishtazx Cycocel S oSl xSl 69.3]
Pishtazx Salicylic acid Sl ol X ity 78.0de
Pishtazx Brassinosteroeid A g el gl X Sty 82.1b
Sirvanx Control el Xl gy 78.6¢d
Sirvanx Cycocel e oSl X0l g o 75.7fg
Sirvanx Salicylic acid Sl dad X5l g o 82.5b
Sirvanx Brassinosteroeid A g ol gl g X Ol o 84.4a

Lyl (gl e D585 o33 s Jlaz! 35 LSD 00T Lolel p cditen &5 2 Cog o (61,13 57 oo S0k O gt 2 3
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Table 5. Mean comparison of plant characteristics of wheat cultivars in interaction effect of irrigation and plant growth regulator application treatments

(2014-15 and 2015-16)

cszﬁ)zd.:;.» a5 als als 518 03 55w 3 Shas Sils  jesls 615 5 Slas
Treatments b T la,les Spike.m Grain.spike? 1000 grain wt.(g)  Biological yield (kg.ha)  Harvest index (%) Grain yield (kg.ha't)
Normal irrigationx 2015 AFAY-AFx 55 O 330.0 31.7 34.2 9500ab 41.4b 3933b
Drought stress x 2015 IFAr-afx Sis i 314.2 27.6 315 7855¢ 35.2d 2765d
Normal irrigationx 2016 AFAF-A0X 55 s 345.0 33.8 329 11101a 43.3a 4596a
Drought stress x2016 IAF-aox Sis A 323.0 29.9 28.5 8015b 39.3c 3150c
Chamranx 2015 WAF_AFX Ol o 339.5 27.2d 32.2bc 9579ab 34.7 3326d
Shiroudix 2015 AFAF-AFX g5 5 298.8 29.9c 33.6a 7516d 41.4 3116e
Pishtazx2015 GBI 51" 315.7 29.9c 31.9¢c 8639cd 38.8 3352d
Sirvanx2015 ALCUSCU SR Py 312.2 31.5b 33.6a 9020bc 40.0 3608c
Chamranx2016 VFAF-ABX Ol e 374.2 27.9d 27.5e 998.7ab 385 3845b
Shiroudix2016 AYFAF-A0X g5 5 5 333.2 33.5a 31.9¢c 8235¢c 40.7 3360d
Pishtazx2016 AP0 jlat, 362.0 31.1bc 30.5d 9552b 40.2 3840b
Sirvanx2016 VFAF-A0X Ol s 350.1 34.6a 33.1a 10645a 42.5 4448a
Contorolx2015 AFAF-40x dals 313.3d 27.4d 30.7d 8371e 35.0f 2937e
Cycocelx2015 IFAF-a0x | Sl 338.2c 30.6¢ 34.3a 8906d 41.5b 3696¢
Salicylic acidx2015 IFAF-a0% ¢Sl o] 337.2c 30.4c 32.1bc 8573d 39.2de 3361d
Brassinosteroeidx2015 WWAF-A0X L 5l sl 319.7d 30.1c 34.2a 8813d 38.6e 3402d
Controlx2016 AFAF-40x dals 319.4d 25.9e 27.9e 8075¢ 39.9cd 3222e
Cycocelx2016 AFAF-A0% fuu 5SS L 375.0a 34.8a 32.9b 10299a 43.1a 4439a
Salicylic acidx2016 WAF-40x Sl sl 361.0b 33.0b 30.5d 9672b 40.9bc 3956b
Brassinosteroeidx2016 IFAF-AOX U 5 2l sl 341.8c 33.3b 31.6¢c 9362b 41.4b 3876hc

LI (613 e gl do )y gy Jozml o 53 LSD 0150 bl iz &5 e U g (6513 457 5o Kilie €0 g2 a3

Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Table 6. Mean comparison of biological yield of wheat cultivars in interaction effect of irrigation and

plant growth regulator application treatments

595 > Shes
Treatments oleT glales Biological yield (kg.ha?)
Irrigation x Control dals X 55 Ol 1185.3d
Irrigation x Cycocel o sSol x 25 g 1366.8a
Irrigation x Salicylic acid Sl dal X 55 05 1238.9¢c
Irrigation x Brassinosteroeid A 5 ol ol y X 55 09 1290.5b
Water stress x Control Al x S i 953.0e
Water stress x Cycocel JosSolux Sas i 1168.1d
Water stress x Salicylic acid Sl el xS 2 1155.2d
Wiater stress x Brassinosteroeid A s el gl X Sas A5 1163.1d

Ll (5513 e 35 A3 gty Szl peba 55 LSD 0 3a5T (bl s i &5 20 U5 o (131 7 0o ile <0520 52 55
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Effect of application of plant growth regulators on growth and grain yield
of bread wheat (Triticum aestivum L..) cultivars under terminal drought
stress conditions

Sedaghat, M. E.}, and Y. Emam?

ABSTRACT

Sedaghat, M. E., and Y. Emam. 2017. Effect of application of plant growth regulators on growth and grain yield of bread
wheat (Triticum aestivum L.) cultivars under terminal drought stress conditions. lranian Journal of Crop Sciences. 19(2):

132-147. (In Persian).

Plant growth regulators (PGRs) have been used to reduce losses of wheat grain yield under limited moisture
conditions. The effect of three PGRs including cycocel, salicylic acid and brassinoestroeid on growth and grain
yield of four bread wheat cultivars Chamran, Shiroudi, Pishtaz and Sirvan under normal and withholding
irrigation after flowering was examined. The experiment was carried out as factorial split plot arrangement in
randomized complete block design with three replications in 2014-15 and 2015-16 growing seasons. The results
showed that water stress significantly reduced number of grains per spike, grain weight per spike, thousand grain
weight, harvest index, biological yield and grain yield. However, water stress had the least effect on thousand
grain weight (11.2%) and the highest effect (25.2 %) was observed on biological yield. Furthermore, application
of PGRs, especially cycocel, increased spikes.m?, grains per spike, harvest index, thousand grain weight and
grain yield. Cycocel, salicylic acid and brassinoestroeid, had positive non-significant effect on grain yield
components. The highest grain yield was achieved from application of cycocel in both growing seasons (3696
and 4439 kg.ha't, respectively). Also, the highest grain yield was obtainted from Sirvan cultivar in both growing
season (3608 and 4448 kg.ha, respectively). According to these results, although water stress reduced yield and
its components, the alleviating effect of PGRs could compensate some proportions of water stress effect. The
compensatory effect of PGRs was 31.3, 23.5 and 23.2 percent for cycocel, salicylic acid and brassinoestroeid,
respectively. Therefore, application of PGRs can be considered as an alternative way to alleviate the effect of

terminal drought stress on grain yield of bread wheat cultivars.
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