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Table 1- Rainfall and average monthly temperature in the experimental years
& B L3 TSR e R ¥ @ N ol e
Total Jul Jun May Apr Mar Feb Jan Dec Nov Oct
Jol Jle (Swisb
380.3 0 7.8 11.8 31.0 473 762 437 545 1070 1.0 Rainfall-First
Year (mm)
9o Jlw Sk
2336 0 35 6.9 494 228 56 125 371 374 584  Rainfall-Second
Year (mm)
- 29.2 242 18.4 12.0 9.0 2.4 0.9 6.0 11.3 17.8 Lo (ke .
Temperature (°C)
- 31 26 19.3 123 74 73 34 71 98 189 bos (Sibes
Temperature (°C)
Shalejl deyp0 SB Slasie -V Jguz
Table 2- Characteristics of experimental farm soil
B wlyd
Ly S 1] T . Soil Particles (% _
Sal 0395 it - ol oobo oot ofl Particles (%) db g ool Jlw
: . potassium  Phosphorus  Organic ~ Organic ; !
Lime Nitrogen (opm) epm) Matter Carbon oo 3 Soil Experiment
(%) (%) o o S s o) Texture Year
(%) (%) 2 Loam Clay
nd
35.0 0.11 400 8.2 1.72 1.0 2 4 55 s Jildl
Clay-Loam First Year
e 9o Jlo
33.0 0.12 395 78 2.06 12 3 44 53 s Second
Clay-Loam Year

Pz S Seiglnsd Slho (S Sidg Al e 0 2LS Gt lagge e LSh sl Guilly aies - Y Jgua

w2 bl S puiS 08 9

Table 3- Variance analysis of foliar application of different plant hormones at booting stage on
some physiological traits of flag leaf of two wheat cultivars under rainfed conditions

o bl Al g g ol g Jsbe Ui )l
ol s sl -0 . . = Pl A
U)sﬂg\? &l Mt o Photosynthetic Relative Water Cell Membrane
IR daf 1 Rate Content Stability
Fv/Fm
(Year) Jlw 1 0.013™ 23.9™ 116.8™ 7.6™
Replication (Year) Jlw yo 1,55 4 0.005 7.6 197.3 137.2
(Hormone) yg0,9% 3 0.26™ 116.6™ 404.5™ 408.6™
X X Lul
os0195 3 0.001™ 20" 9.1" 03"
HormonexYear
(Cultivar) o3, 1 0.05” 71.2" 635.8" 378.5"
—
whaxd 1 0.000™ 0.1™ 2.8 0.4™
CultivarxYear
., x 3
09009% ") 3 0.022° 0.6" 13.7° 16.6™
CultivarxHormone
5, %, x Jlw
w2 030298 3 0.001™ 0.04™ 0.9™ 2.0m
CultivarxHormonexYear
Error bl glas 28 0.002 2.4 51.6 315
(%) &l yad¥ gy C.V. 7.65 10.90 11.93 9.92

ns, * and ** are non- significant and significant in probabilitie levels of 5 and 1 %, respectively.

oy0 ) 50 Jloil grlas o Jls sae g lo sime et cod ga ¥R 5 ¥ s
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Table 3- continued

R
s qolin A’l’: o Slos p5LS o ° ] ‘_;’A
S.0.V. &3 Performance Index by ‘M S . . ",”J”"' .
df SPAD Grain Yield Biological Yield
ns ns ns .. .“S
(Year) Jw 1 204 1.0 291018.8 VEY - .Y/

Replication (Year) Jlw yo 55 4 3.6 144.8 139275.1 441987.2

(Hormone) (y30 92 3 32.17 1062.1° 20217252 3538115.9"
. w *
H:g:;: ex‘i,ear 3 0.5™ 77.0 29945.8 ™ 95750.1™
X
(Cultivar) o3, 1 224.0" 2836.7 1254371.6" 5937540.0"
odx Jlo
Cultivarcyear 1 1.0 15.2 1209.0 901.3
Cult‘?:; :’:{:‘:;me 3 1.8™ 238.1™ 16355.1° 57569.6"
X
w8y x0geee x Jlw v
CultivarxHormonexYear 3 0.2 113 19838 38272
Error  iylejl glas 28 27.4 17.5 48110.4 159133.5
%) &l i o b C.V. 14.15 11.13 10.11 11.49

Doy ) 50 Jlasl mhaw )0 ls re g o sime puf ey ¥ 5% s
ns, * and ** are non- significant and significant in probabilitie levels of 5 and 1 %, respectively.

gt S8y Sy Al e j0 0l Gl glagge,s (LAb slre (e Bl Sl Sl aglie —F Jgua
@ bl Cod puiS 18, 50 S Ol s sime 5 I ptnngid Slaiigd S5 iSTos
Table 4- Comparison of mean interactions between foliar application of different growth

hormones at booting stage on photosynthetic rate, maximum photochemical efficiency of
photosystem II and relative leaf water content of two wheat cultivars under dryland

conditions
; ) ehl Sl .
; . T (s gm0 s g Ca pus
Curlbtii/ar H:;:;:(s;e Relative Water 11@ o ’d Photosynthetic Rate
Content (%) et (umol CO,.m28™)
Fv/Fm
(Control) wali 58.73 0.33 11.6
JAA) trs] 62.61 0.73 17.1
Rijaw) 513, Sl Sl e 62.96 0.56 14.7
(GA3)
6-BAP) 71.06 0.61 18.8
(Control) walis 52.38 0.34 9.6
JAA) (ypST 54.01 0.60 14.3
(Azar-2) Y- 31 Sl Sl e 53.53 0.41 11.8
(GA3)
6-BAP) 66.33 0.62 16.8
LSD5% - 1.7989 0.0613 0.3684

s o sire a0y O mhans 0 Gl LSD 5l 28 valis b a5 sl Sibos cglis
Difference in mean with control less than LSD in 5% level is not significant.
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w2 Ll Cod (S al e 10) S (8 99 2y S Suigdsed Slae 5l (B (el Dslis -0 Jgur
Table 5- The difference between the mean of some physiological traits of the flag leaf of two
wheat cultivars (in the booting stage) under dryland conditions

) S Ol a0 o Sdos (Lo Jobw slis s)lnl
Cultivar SPAD Performance Index Cell Membrane Stability (%)
Rijaw) gl3, 45.25 9.15 59.43
(Azar-2) Y- ;57 29.875 4.82 53.81
LSD5% 14.294 3.7589 2.5412

a3 fre 2oy O mlan yo il LSD ;I oS valss b as =Sk oglas
Difference in mean with control less than LSD in 5% level is not significant.

PS5 03) 99 07 0 S Sieln i Slae (S p ab) Gl Glaggesen (Al ele SIS Sile Sglis —F Jgur
w0 bl i cos (Kb g dl> o 40)
Table 6- Mean effects of foliar application of different growth hormones on some
physiological traits of flag leaf of two wheat cultivars (in booting stage) under dryland

conditions
09092 S ol 8 ydos (a5 Lo ke slid )l

Hormone SPAD Performance Index Cell Membrane Stability (%)

(Control) aali 28.16 ¢ 495¢ 50.40 d

dAA) s 41.25 ab 8.51a 62.62 a

(GA3) sl S pur 31.83 be 6.40 b 53.02¢

(6-BAP) (s g 49.00 a 8.08 a 60.44 b

LSD5% 11.402 0.926 0.8137

o 0 ixe 20)0 O hans ;0 Cuwl LSD 1 a8 vals L aS” lanaSiloo <glis
Difference in mean with control less than LSD in 5% level is not significant.
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Figure 1- Relationships between leaf cell membrane stability of two wheat cultivars with
some physiological traits under external application of different growth hormones in
dryland conditions
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Abstract

When the plant is exposed to abiotic stresses, the cell membrane is the first part of
the cell to be affected by stress, and the relationships of the many of physiological and
biochemical cell of the plant are disrupted. The effect of three growth hormones
(3-indoleacetic acid [IAA], gibberellic acid [GA;] and 6-benzylaminopurine [6-BAP])
with a control (distilled water) was evaluated at booting stage of two wheat cultivars
(Rijaw and Azar-2). A factorial experiment using a randomized complete block design
(RCBD) with three replications was setup at Campus of Agriculture and Natural
Resources, Razi University, Kermanshah, Iran in 2013-14 and 2014-15. Based on the
results, the effect of different growth hormones on SPAD, relative water content,
Fv/Fm, performance index, leaf cell membrane stability and photosynthetic rate of both
cultivars were significant. Among growth hormones, foliar application of Cytokinin and
Auxin had the greatest effect on the measured leaf traits and the lowest mean of the
traits was obtained in non-spraying treatment (control). Between the two cultivars,
Rijaw cultivar was superior to Azar-2. There was also a positive and significant
correlation between cell membrane stability and photosynthesis rate, Fv/Fm and
performance index. In general, in dryland conditions (water deficiency) with external
application of cytokinin in booting stage in superior wheat cultivar (Rijaw) cell
membrane stability, relative water content, photosynthetic rate and Fv/Fm were 16, 18,
38 and 45 percent higher than the control, respectively.

Key words: Cell Membrane Stability, Photosynthetic Rate, Plant Hormones,
Wheat.
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