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Extended Abstract

1. Introduction: Water shortage is an integral part of our current agriculture, and water stress is one of the
most destructive environmental factors which adversely affects agricultural production worldwide.
According to several studies, water deficit causes reduction of vegetative growth, leaf area, plant height,
dry weight, photosynthesis rate, chlorophyll content, stomatal conductance, enzymatic activities, protein
biosynthesis and amino acids accumulation in horticultural plants. Increasing reactive oxygen species
(ROS) rate and activity is the one of most damaging effects of drought stress. Cucumber is a tropical crop
with high water requirement. Wide leaves and shallow roots have made it a drought-sensitive crop. Based
on reports, water deficit and drought stress can seriously affect yield performance and qualitative
characteristics of cucumber. Measurements are needed in different aspects to overcome challenges
associated with water deficit and water stress in cropping systems. So, in this study glycine amino acid
were applied for its possible role under mild water shortage effects on cucumber growth characteristics.

2. Materials and Methods: In order to investigate the influence of glycine amino acid application on
alleviation of negative effects of deficit irrigation, a greenhouse experiment was conducted based on
completely randomized design with four replications. Treatments were assessed at six levels including
60 % FC, 70 % FC, 80 % FC, 60 % FC + glycine 500 mg plant-1, 70 % FC + glycine 500 mg plant-1 and
80 % FC + glycine 500 mg plant-1. Some of most important morphophysiological and biochemical
characteristics of cucumber plants such as stem length, stem dry weight, leaf number, leaf area, internode
length, growth period duration, fruit number, fruit set, vitamin C, chlorophyll index, total antioxidant,
proline, catalase, peroxidase and polyphenol oxidase enzymes content were evaluated.

3. Results and Discussion: Result showed that deficit irrigation and glycine amino acid application
significantly influenced morphophysiological and biochemical characteristics of cucumber plant. It was
observed that vegetative traits including leaf number, leaf area index, stem length and dry weight, length
of internode, growth period duration, chlorophyll index, and fruit characteristics including vitamin C
content and fruit set were significantly reduced by deficit irrigation levels particularly at 60 % FC. The
highest fruit number (86.5) was recorded under 70 % FC and application of glycine. In contrast,
antioxidant capacity, proline, catalase, polyphenol oxidase and peroxidase enzymes content increased
under 60 % FC. Glycine application could properly alleviate the negative effects of deficit irrigation on
plant growth and yield. Studies have shown that glycine application maintains chlorophyll content and
photosynthesis rate of plants under stress condition, which is mostly related to increasing stomatal
conductance and carboxylation efficiency. Generally, water deficit reduces the yield performance of
crops. And, this reduction could be correlated with decreasing leaf area and disruption of nutrients
absorption. According to results of this study, maintaining the photosynthetic pigments caused by glycine
application resulted in enhanced photosynthesis rate leading to higher yield comparing to control under
deficit irrigation conditions.

4. Conclusion: Generally, the results of the current study demonstrated that deficit irrigation at level of 60
% FC caused induction of drought stress conditions. Induction of water deficit and drought stress higher
than 70 % FC led to sever physiological and biochemical changes in cucumber plants resulting in



considerable reduction of yield performance and qualitative characteristics. Water deficit increased
proline content and antioxidant capacity (increasing the activity rate of antioxidant enzymes including
catalase and peroxidase) of cucumber plants. Soil application of glycine amino acid alleviated the adverse
effects of deficit irrigation. Because the highest fruit number was counted in 70 % FC + glycine 500 mg
plant-1 treatment (with no significant difference with the control (80 % FC)), this treatment could be
recommended to growers to save water consumption with no significant changes in yield performance
comparing to control level.
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Table 2- Mean comparison of effects of glycine amino acid application on growth traits of cucumber under deficit irrigation levels

L a5 090 Jsbo 0,5k Jobo S 5 - . SES O asle Job
les Sy Sloss o
Treatment Gs)) ():““csxt“’) (&2 f;"uszl‘“’) Leaf (5 asles (J‘:“'{S:';L‘“’)
Growth period Internode Leaf number Stem dry Stem length
duration (d) length (cm) area (cm?) weight (g) (cm)
(s 2etsb w0, A1) sl 126.75% 8.09% 384675  50.25°  42.25% 372.50%
Control (80 % FC)
(el 2B 22, V) 2 gl 5Lt 118.75" 7139 369525  49.25°  40.188° 370.00%
First level of deficit irrigation (70 % FC) ' ' ' ' ' '
(5 258 22,710 52 g 5Ll 105.50¢ 6.50° 3568.25° 45007  36.10° 347.00°
Second level of deficit irrigation (60 % FC)
Gl ¢ Ml“ 129.252 8.69% 3930.50? 52.25? 44,502 381.75%
Control + glycine
oS slles 124500  7.83%° 3712.75°  50.25°  42.40% 374.75°
First level of deficit irrigation + glycine
e+ 33 gl )00 116.75° 7.580° 3701.50°¢  47.25¢  39.78 362.00°

Second level of deficit irrigation + glycine

(20,0 O Jloi! zlans ;0 LSD (yg050) ol o ,hai 8,90 Cubo 0 Wy lass Slo cime Sglis pae Sl (9w o 40 S jilie g, 3929
In each column, means followed by the same letters are not significantly different (LSD test at 5 % probability level)
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Table 3- Mean comparison of growth, fruiting and qualitative characteristics of cucumber under glycine treatment and deficit irrigation levels

T )L“f:" J"jBJ‘lS UGP'Lw (J" U\); la)f\ 'C; L F;hfo‘soj""’j :\Ag;"""l‘-’ﬁ (/) ogme 4y J’M Cs o5 Sloss
reatment Chlicr)]r(;)e@yll itamin C (mg g ) Fruit set (%) Fruit Number
(#hs b aopo ) el 41.50° 0.91% 92.25° 87.50°
Control (80 % FC) ' ' ' '
(5 S 20,9 V) 5, oo 5l 40.50° 0.88° 87.750 85.00%
First level of deficit irrigation (70 % FC)
(£l S8 2050 7) 52 gl S ol 37.50° 0.85" 78.50¢ 78.50°
Second level of deficit irrigation (60 % FC) ' ' ' '
G5 el 43.00° 1.12° 94.00? 88.75°
Control + glycine
u—*-“”)g + S5 G]‘*“ G)L:-.’—‘rbs 41 50b 0 97ab 91 25ab 86.502
First level of deficit irrigation + glycine ' ' ' '
G+ 52 g oS 40.00° 0.95% 84.50° 85.00%

Second level of deficit irrigation + glycine

(30,0 O Jloiz! zlaws ;0 LSD (yg050) ail o Hhai 8550 Cabo 0 laylass lo cime Sl poe (Sl (gt ;o 40 S lie g, 3554
In each column, means followed by the same letters are not significantly different (LSD test at 5 % probability level)
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Table 4- Mean comparisons of some of cucumber phytochemical traits under glycine and deficit irrigation levels

) L e sy ] 5 e ,
£ ko) jlannS Joid L . . £S5 2 Oon S k) VU o8 s 85 olast !
s L. i 039 PP R een i .
e (5039 P55 » OeSon G 5 09 (5 o) M
Treatment Polyphenol oxidase 5 'd)J ( Catalase (mg Protein g* Proline (um Total
mg Protein g™t FW eroxidase (mg FW -1 antioxidant (%
(mg 9 ) Protein gt FW) ) 9= FW) %)
ey gl oy 1) sl 0.18" 0.68 0.46" 2.05% 7780
Control (80 % FC)
(.Gd)j <oyl MP v-’ )*SJG]‘-‘" 6)L:!Tr°5 0_17bcd 0_75ab 0_50ab 2_43bc 8.32bs
First level of deficit irrigation (70 % FC)
(s 2B 22,0 72 32 o S e 0.23° 0.80° 0.54° e 9.07°
Second level of deficit irrigation (60 % FC) ' ' ' '
DS + 20l
O o 0144 0.60° 0.38° 1.53¢ 7.28°
Control + glycine
. 4SS L]
el Righe alleS 0.15 0.65¢% 0.42 1.88% 8.15"
First level of deficit irrigation + glycine
- g (]
Gem 93 gl el 0.19° 0.73% 0.47 2.60° 8.38"

Second level of deficit irrigation + glycine

(30,0 O Jloil zlaws ;0 LSD (yg051) sl oyl 0590 Cudo 50 laylass lo cme Sigliss pae 55l (g, 50 S jilie (g > 3924
In each column, means followed by the same letters are not significantly different (LSD test at 5 % probability level)
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