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Table 1- Seaweed extract chemical content

oz wolie Nutients bS5 ,laie  Content

Nitrogen 0.18%
Phosphorus 0.46%
Potassium 1.82%
Calcium 0.18%
Magnesium 0.03%
Sodium 0.18%
Iron 246.0 ppm
Zinc 12.87 ppm
Copper 15.62 ppm
Manganese 14.12 ppm

Growth hormones: Cytokinin, Auxin, Gibberelin Trace

WWAVITAA la b 5o Liolesl gl Jome S olowds § (Soiwd Sloogas 5| (S0 =Y Jgoz
Table 2- Soil physical and chemical characteristics of the experimental location

S edl ply Fowd Fojers IS o ek oy J5 ez ! S colas

Soil K20 P20s N o.C Sand Silt Clay H ) Ec
texture  (ppm)  (ppm) (%) (%) ) (%) (%) P (ds.m™)
) rd 115.6 8.9 0.043 0.51 26 39 35 7.6 0.9

) py 118 8.9 0.043 0.53 29 38 33 7.7 0.9
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Table 3- Combined variance analysis for the effect of foliar application on yield and yield
components of maize under different irrigation systems

[EIRSRINEY)
L a0 R LS (539 SLS 059 ails Wl sl
i @b . dg el - . oy 0
S.0.V. @58 plant height Sr = S o Grain No. in
df Leaf weight  Plant weight Grain in rOW
ear
Year Jlw 1 24,544 44.18™ 5.68" 0.203" 5.017™
REY) Jlw o 41,85 4 50.94 21.37 167.42 0.906 1.908
Factor A s 2 25150.71" 5508.8™ 126864.7™ 69.47 2187.41™
YxA Shsx o 2 77.37™ 3.77™ 120.3™ 0.166™ 0.107™
FactorB  Jglxo 4 1480.94™ 2006.4™ 15817.9™ 37.97 314.09™
YXB  Jolxox Jlw 4 42.21m™ 19.05m 150.5m 0.129m 1.321m™
AXB Sisx Jalxo 8 118.46"™ 106.7" 301.9™ 3.06™ 15.203™
YXAXB S Jgloxox Jlw 8 35.54n 14,60 136.3™ 0.230™ 6.498"
Error s 56 43.20 20.14 104.65 0.43 3.96
C.V.%) & i gy 2.94 3.86 3.94 4.81 6.18

EETY
¢

il e o e e 5 70 Y Jleiml mhans [0 o sime Sl oS5 4
*, ™ and ™; are indicative of significance at the probability levels of 5% and 1% respectively and non-significan.

=Y Joos aoldl
Table 3- Continued

s e 6157 a0 dilé-é)i:la.c &351,..4 a,-ilo.c clloy pls Al Q_}s
SOV df Grain yield Biologic yield I-!arvest 1000_gra|n
index weight
Year Jlo 1 381811.60"™ 20430 4.89m 214.6™
R(Y) Jlw yo 1,55 4 592022.8 5216244 12.005 16.87
Factor A s 2 260644339.95™ 1307855552™ 318.211" 14646.2™
YXA Sisx S 2 3553.42" 243227 0.33m 1.74"
Factor B Jglxo 4 48321617.7" 197015647 57.99™ 6201.17*
YXB  Jglmox Jlo 4 14939.4" 112024"s 0.76™ 31.40m™
AXB Sidx Jolxo 8 1700472.4" 17897315 64.49™ 170.83"
YXAXB  Siusx Jgloox Jlw 8 329184.1™ 105252" 4,14 20.17m
Error (s 56 217526.1 4244334 6.606 16.50
C.V.%0) &l puis s i 4.46 6.93 7.36 1.69

il e J gine sl 570 57 Jlaiol mhaw (o o s Slo S g A Mg w o
*, ™ and ™: are indicative of significance at the probability levels of 5% and 1% respectively and non-significant.
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Table 4- Combined variance analysis for the effect of foliar application on physiological and
biochemical characteristic of maize under different irrigation systetems

¥ @l o3l a0 o9 Jolxo glouid @+h) Jubg, b5 ISEREINT:

S.0.V. df Proline Soluble Sugar Chl (atb) Carteneoids
Year Jlo 1 0.019™ 0.75™ 0.25™ 0.046™
RIY) Jlw yo 51,55 4 0.150 2.81 0.075 0.016
Factor A S 2 514.35™ 318.78™ 20.99™ 11.93™
YxA Sisx e 2 0.11™ 0.20™ 0.014"™ 0.02"
Factor B Jelxo 4 52.62" 131.97™ 10.05™ 12.70™
YXB  Jalrox Jlo 4 0.019™ 0.25" 0.025™ 0.04"
AXB Sisx Jslxo 8 574" 3.45” 0.34™ 0.15"™
Y*AXB  Sisx Jgloox Jlw 8 0.16™ 0.06™ 0.006" 0.05™
Error Ws 56 0.25 0.35 0.04 0.036
C.V.(%) &y g i 485 2.83 2.43 231

Ao )3 Sy gy Jas! maw o s s o 4.!** 3 * o sire gy pac ™
"s: non-significant, * and ™*: Significant at 5% and 1% probability levels, respectively.
-F Jgus aols!
Table 4 - Continued

oS 23bo T Az 303U ot St 59 g PG L ST 53 RURV[JPRRNN[
S.0V df SOD CAT POX MDA
Year Jlw 1 0.019™ 0.059™ 0.000017" 0.03™
REY) Jlo yo 1,55 4 0.014 0.007 0.009 0.456
Factor A (S 2 12.24™ 12.38™ 13.18" 21876™
YxA Suhsx e 2 0.0027" 0.0004" 0.188™ 0.096™
Factor B Jelxo 4 4.16™ 4.48™ 761 46.68™
YXB  Jolxox Jw 4 0.036™ 0.027™ 0.017™ 0.090™
AXB  Sisx Jslxo 8 043" 0.23" 0.87™ 5.34"
YXAXB  Siusx Jgloox Jlw 8 0.027m 0.013™ 0.525™ 0.024™
Error s 56 0.017 0.015 0.014 0.151
C.V.(%) &l ysi gy 5.76 401 6.73 4.60

il ge o cmepd 970 57 Jlaol pha 40 o sme Kby s 5 4 Mg F
*, ™ and ™: are indicative of significance at the probability levels of 5% and 1% respectively and non-significant.
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Figure 1- Effect of foliar treatments on maize plant height under different irrigation regimes
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Figure 2- Effect of foliar treatments on dry leaves weight under different irrigation regimes
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Figure 3- Effect of foliar treatments on dry stems weight under different irrigation regimes
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Figure 4- Effect of foliar treatments on grain rows per cob under different irrigation regimes
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Figure 5- Effect of foliar treatments on grain per row of cob under different irrigation
regimes
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Figure 6- Effect of foliar treatments on maize biological yield under different irrigation
regimes
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Figure 7- Effect of foliar treatments on grain yield under different irrigation regimes
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Figure 8- Effect of foliar treatments on maize harvest index under different irrigation regimes
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Figure 9- Effect of foliar treatments on 1000 seed weight under different irrigation regimes
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Figure 10- Effect of foliar treatments on proline content under different irrigation regimes
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Abstract

This research was carried out to evaluate the physiological and biochemical
responses of maize under different irrigation regimes and foliar application of plant
growth regulators (PGRs). The present study was carried in Research Farm of Urmia
University throughout tow growing seasons. The experiment was carried out in a
Factorial randomizes complete block design with three replications. Three level of
irrigation regimes were: without stress (100% of field capacity), mild stress (75% field
capacity) and sever stress (50% field capacity) and foliar application were included:
(Urea homeopathy, seaweed extract, salicylic acid, zinc sulfate and no foliar spraying as
control). Results showed that the content of soluble sugars and the activity of
antioxidant enzymes (catalase, peroxidase and superoxide dismutase) increased
significantly with increasing stress intensity and foliar application of plant growth
regulators led to a further increase in these traits. Photosynthetic pigments showed a
significant decrease compared to non-stress conditions with increasing drought stress.
However, foliar application of PGRs caused a significant increase in the content of
photosynthetic pigments. Furthermore, due to foliar application of PGRs, oxidative
damage indicating parameters such as proline concentration and MDA content showed a
significant decrease compared to the control treatment under severe and mild stress.
Foliar application of seaweed extract led to 21, 43 and 30% increase in 1000 seed
weight (264.2 g.m), seed yield (11997 kg.ha™) and biological yield (32458 kg.ha™),
respectively compared to the control treatment. According to the obtained results, foliar
application of plant growth regulators can improve maize tolerance to drought stress
throughout eliminating harmful and reactive oxygen species, which has been shown by
a significant reduction in MDA content in these plants.

Key words: Antioxidant enzymes, Foliar application, Salicylic acid, Seaweed
extract, Urea homeopathy, Zinc sulfate.
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