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Effect of Foliar Application of Some Bioregulators on Biochemical,

Vegetative Characteristics and Fruit Yield of Tomato (Lycopersicon
esculentum Mill.) Under Drought Stress Conditions
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Table 1. Some physico-chemical properties of greenhouse soil in 0-30 cm depth.

LE s rS celae pH o e el sy B el JB s oisrs J oS
Texture EC Cu Mn Fe Zn Oy Oy Js Organic
Available K Available P Total N c
oy ety s PRS2 e Sk %
ds/m mg/Kg
Silt loam 1.21 7.86 09 6.10 791 0.8 519.33 6.20 0.03 0.35
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Table 2. Effect of foliar application of biocompounds on proline content, antioxidant enzymes activity and H20-
content of tomato under drought conditions.

A ey oS oo STy Yl 590 ST
Drought Biocompound Proline Peroxidase Catalase H20>
stress (umol/gFw) (U/gFw) (U/gFw) (nmol/gFw)
L L 0.42j 1.49
> " ) 3.94de g 108.80d-g
Control Control
e 0.60fgh 1.59
ol g 4.80bc g 100.87g
Chitosan
NOC 0.45ij 4.90b 1.88fg 114.99¢c-g
NSC 0.58f-i 5.14ab 2.44hcd 101.07g
. 1.15c 1.50
o5 4.67bcd g 107.33¢fg
Proline
Ly L 0.48hij 2.81b
i " ) 5.16ab 123.20cd
Moderate Control
e 0.79de 2.31cde
"”5”_-"5 5.70a 125.01bc
Chitosan
NOC 0.77de 4.64bcd 3.48a 130.25bc
NSC 0.68efg 5.73a 3.30a 103.40fg
. 1.43b 2.25def
Ol 4.10cde 121.87cde
Proline
G 1.64
o N 0.55¢-j 4.02de g 157.34a
Severe Control
e 1.88f
o= 0.84d 3.63e g 128.40bc
Chitosan
NOC 0.70def 4.95b 2.14def 139.22b
NSC 0.77de 4.14cde 2.72bc 118.20c-f
. 1.89¢f
Ol 1.64a 3.53¢ g 123.19¢d
Proline

In each column means by at least one similar letter are not significantly different at the 5% probability.
5,105l sire iglds duoyd O g jo (g bl L 1S e B SO oSid (5110 slanSilee (g o 40

a
b
C -

Control Moderate Severe

0.7

ol g8 oalle
MDA (nmol/g)
o
o o))
» o1

o

o

o1
1

o
o

Drought stress
Fig. 1. Effect of drought stress on MDA content of tomato leaf.
(S xS S aeall g ol (e (St 1 51-) IS

fY-



e et Slo0dsS ks S b alee il

0.7 -

__0.6 1

5 05 -
32

, © 04 -
=

3 ‘;::/0.3 1

3 0O 0.2 -
=

0.1 -

0 m

Control Chitosan Proline
Blocompound

Fig. 2. Effect of biocompound on MDA content of tomato leaf.
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Fig. 3. Effect of biocompound on internode number of tomato.
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Fig. 4. Effect of water stress leaf number per plant of tomato.
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Table 3. Effect of foliar application of biocompounds on the vegetative traits and fruit yield of tomato under
drought stress conditions.

S Sy S S oS ol gyl aleS 3 oo shaal ogee Jlad ogee o Shac
Drought Biocompound Final plant Fruit number Fruit diameter  Fruit yield
stress height (cm) per cluster (mm) (ton/ha)
sals sals 144.0bcd 5.36ab 65.44d
147.22ab
Control Control
35 143.0b-e 5.10a-d 71.83abc
clists 149.64ab
Chitosan
NOC 143.3bcd 5.00bcd 73.63a 143.77bc
NSC 154.0a 5.47a 73.00ab 155.06a
e 142.70b-e 5.17abc 68.11cd
: 143.28bc
Proline
Loy Lo 131.3f 4.50ef 56.33f
= n 116.98def
Moderate Control
e 140.7cde 4.73def 67.42cd
u‘)?_*-:s 124.61d
Chitosan
NOC 137.0ef 4.77def 67.96¢cd 110.11fg
NSC 148.7ab 5.30ab 60.88e 137.93c
: 140.7cde 5.03bcd 66.62d
Ol 123.07de
Proline
o > 123.0g 3.85h 59.33¢f 86.63i
Severe Control
olisS 140.0cde 4.57¢f 66.02d 105.25gh
Chitosan
NOC 131.7f 4.00gh 66.22d 88.41i
NSC 146.0bc 4.87cde 68.57bcd 115.43ef
o5 138.0def 4.40fg 66.52d 97.69h
Proline

In each column means by at least one similar letter are not significantly different at the 5% probability.
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Effect of Foliar Application of Some Bioregulators on Biochemical,
Vegetative Characteristics and Fruit Yield of Tomato (Lycopersicon
esculentum Mill.) Under Drought Stress Conditions

M. Shamekh, L. Jafari*, F. Abdollahil

Recently, the use bioregulators to ameliorate the effects of environmental stresses on agricultural
products has been considered. This split plot experiment was conducted as a randomized complete block
design to investigate the moderating effect of some bioregulators on vegetative, biochemical and yield
characteristics of greenhouse tomatoes under drought stress in the research greenhouse of University of
Hormozgan. Experimental factors were three drought stress levels as the main factor, were include full
irrigation as control, moderate and severe drought stress, respectively, irrigation of plants based on
providing 100, 75 and 50% readily available water, and foliar application of 0.5 g per plant of biological
compounds (the first time one day before applying drought stress and the second time before flowering
begins) as a sub-factor including control (without the use of compounds), proline, chitosan and N-
Succinyl and N, O dicarboxymethylate chitosan (NSC and NOC, respectively). Application of
bioregulators at each water stress level increased the of proline content and catalase and peroxidase
enzymes activity in comparison with the control, which in most cases the highest increase in enzyme
activity related to NSC. Chitosan derivatives, on the other hand, were able to reduce the amount of
malondialdehyde (MDA) and hydrogen peroxide in tomato leaves. Among the biological compounds,
NSC and chitosan had the greatest improving effect on the fruit yield via increasing the number and
diameter of fruit. So that foliar application with NSC increased fruit yield in control, moderate and
severe water stress by 5.33, 17.91 and 33.24%, respectively. Therefore, according to these results, under
deficit irrigation conditions, chitosan and its derivatives can reduce the effects of drought stress on
tomatoes more efficiently than proline.

Keywords: Chitosan derivatives, Fruit yield, Tomato, Water stress.
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