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ABSTRACT

To investigate the effect of antitranspirants on some physiological characteristics of wheat such as
photosynthesis and total chlorophyll content (chlorophyll a and chlorophyll b), percent of seed protein,
seed yield, transpiration rate, and photosynthetic water use efficiency under drought stress, a split plot
experiment was conducted in randomized complete block design with three replications during 2015-
2016 at Miandoab Agriculture Research Station, West Azarbaijan. Irrigation factors (complete irrigation,
irrigation withholding at heading stages and flowering stages) were main plots and foliar applications of
antitranspirants (Prometrin, Kaolin, Tmatrom, Chitosan and control) and two cultivars of wheat (Zarin
and Mihan) were sub plots. Results showed that prometrin treatment in irrigation withholding at
flowering stage increased photosynthesis at 2 umol Co, m? s compared to control. The highest total
chlorophyll content (4.69 pg/g FW) was belonged to foliar application of chitosan at irrigation
withholding at heading stage and the highest chlorophyll a was observed at chitosan treatment (2.42 ug/g
FW). Foliar application of chitosan in Zarin cultivar at irrigation withholding at heading stage treatment
had the highest chlorophyll b content. Chitosan treatment had the highest protein content at the irrigation
withholding at flowering stage (12.27 mg/g DW) and increased yield by 868 kg/ha compared to control in
Mihan cultivar. The lowest transpiration rate was obtained at irrigation withholding stage (3.83 mM H-0
m2 s7). The results showed that the effects can be variable depending on the time of stress and the type of
cultivar, Antitranspirants, especially chitosan, could improve the photosynthetic properties of wheat
(Mihan cultivar) and seed yield under drought stress condition.
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Tablel- Soil physiochemical characteristics of the experimental site

Soil Clay Silt Sand Carbonate Calcium Saturation Humidity H
texture (%) (%) (%) (%) (%) P
Silt 25 56 19 115 31 8
EC (ds/m) T.N 0.C (%) Zn (mg/kg) Fe (mg/kg) K (mg/kg) P (mg/kg)
0.83 0.12 0.83 0.71 6.28 237 11.2
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Figure 1. Total rainfall, average monthly air temperature, minimum Soil temperature and relative humidity in 2015-
2016 growing seasons in Miandoab
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Table 2- Variance analyze of two wheat cultivar under experimental treatments

S.0v df  Photosyn Total Chlorophyll  Chlorophyll Seed Seed Water use Transpiration
thesis Chlorophyll a b protein yield efficiency
Block 2 41.02"™ 0.50" 0.14" 0.01" 0.06" 18834669.70™ 1.34™ 2.70™
Irrigation(A) 2 149.60" 5.005 1.10m™ 0.89" 1.08™ 6762520.10" 0.005™ 49.93"
Error 4 8.83 0.42 0.23 0.18 0.13 660497.70 0.27 4.90
Foliar 4 0.93" 0.717 0.25" 0.28™ 2,017 668982.06™ 0.23™ 1.54™
application(B)
Cultivar(C) 1 6.88™ 0.04" 0.02" 0.002" 1.75" 15413222.50™ 0.17"™ 0.07™
A*B 8 8.90 0.40° 0.17™ 0.14" 0.65™ 1753954.05" 0.26"™ 1.32™
A*G 2 0.17" 0.10™ 0.30™ 0.16" 0.15" 52034.50™ 0.09™ 1.08™
B*G 4 2.19" 0.09" 0.08™ 0.19 0.41" 2150180.44" 0.04" 1.03™
A*B*G 8 3.47m 0.19™ 0.07™ 0.13" 0.76™ 756898.30™ 0.14" 1.08 ™
Sub error 4 3.24 0.17 0.10 0.06 0.11 623002.40 0.24 1.40
C.V(%) - 19.70 10.56 13.76 16.09 3.00 13.43 17.76 12.20
do o Sy gy Jlol grlans 53 )10 (ixe g 0 (hre b o g 7T 570

ms, " and ™ non-significant, significant at 5% and 1% probability levels, respectively
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Figure 2. Interaction effects of deficit irrigation, foliar application of antitranspirants on leaf photosynthesis (in each

irrigation treatment followed by similar letter(s) are not significantly different at 5% probability level, using LSD
test).
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Figure 3. Interaction effects of deficit irrigation x foliar application of antitranspirants on total chlorophyll (in each

irrigation treatment followed by similar letter(s) are not significantly different at 5% probability level, using LSD

test).

20 D (e 4y Comnd (25 0y 50 0 Jed9,lS e
3t s 035 0 J39 15 Oliee ol ple
SreS b L8 IS wals slajles g 05 (05 8
oeile duslae aLu ookl (O JS) aasle
x G)L:J.T ahad blae Sl caumoslis a5 (£ JS3)
Spb s )lS e p B8 05 Slge LBLslxe
ol gl Al po 4 b L3515 lien (i 0y
culs Bl legS Jled g aw j5ebs Ao j0

OlwsiaS slosd 4y bgiye @ L39,5 (lie (i
9 obeed el 9 90 (5 (s )5 2 eSS 9,5 VITY)
Al e gl gre glds ey Lo
£S5 eSS oS YV ) @ hdg k5 (e (2 eS

(F JS0) sl s as aols [l 51 G5 o5
-dobme Hled 4y baipe b J8g 1S (e (i
2 5550 MAR) 05 (5 08, 5o OlwgieS AL
Gl wzse 5 P (Bhdglore 5 (5 39 p5



VOO VAR 5l ) 65Less Y 8,90 ¢yl 2ly5 HlalS psle

2595 WAY) vals Jles 4 bgype b 8y IS
B 9,8 55 )kl whad Al 0 (5 Gj9 05

slles 5 (5 039 25 2 pS 95 VAT
wald sloles 4 Cawd Jolw adS o (g0 p)8

g2 Olme 2 yieS g axtils i b 89S e
2.5 4
a
a

2.4 -
~ ab
'i 2.3
Ed
= 2.2 b
=
2 b
221
6

N l
1.9 T T T
Tmatrom Kaolin Prometrin Chitosan Control

gl 59 o g Dglds onims (s culine 18 B9,2) S pa L39S (liae 305 0 Blge (SBL Jloee SI-F SH

(a3l o LSD (ygejl (wleol ey ety Jleio
Figure 4. The effect of foliar application of antitranspirants on chlorophyll a. (Means followed by similar letter (s) are
not significantly different at 5% probability level, using LSD test).
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Figure 5. Interaction effects of cultivar x foliar application of antitranspirants on chlorophyll b. (in each
antitranspirants treatment, means followed by similar letter (s) are not significantly different at 5% probability level,
using LSD test).
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irrigation treatment, means followed by similar letter(s) are not significantly different at 5% probability level, using
LSD test).
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each irrigation treatment, means followed by similar letter(s) are not significantly different at 5% probability level,
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are not significantly different at 5% probability level, using LSD test).
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