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Table 2. Analysis of variance (mean square) of the effect of irrigation cut-off time and ascorbic acid on measured traits of corn.

A=y b Jasls b s A=y a ks s a Jbsls

; 5 o sl G o)
e NN 2l R g (413 (s ) (5413 (=) 7 S ol
Biological - . -4 Plant Grain <, s S Chlorophyllb  Chlorophyll  Chlorophylla  Chlorophyll a 30! SOV
yield height tei ) EC (Reproductive b (Vegetation (Reproductive  (Vegetation df
protei RWC Phase) Phase) Phase) Phase)
10320532 328330 4.92ns 0.09ns  35.1ns 578ns 0.010ns 0.0115ns 0.351ns 0.181 ns 2 A
42520224**%  11912674**  17833.50** 11.27** 813.7** 28648** 1.312%* 4.253%* 2.821%* 0.028ns 2 B
a gl
8387662 705464 4.58 0.63 12.5 529 0.075 0.253 0.088 0.111 4 <
Error a
23383289**  5006048** 141.87** 6.69%*%  139.2** 16189** 0.781%* 1.790* 2.135%* 0.573ns 3 C
11893026**  2623455%%* 59.68%* 3.45%%  147.6%*  7243%* 0.402%* 0.937** 0.668** 0.625ns 6 B*C
o
4001119 664606 21.70 0.89 19.0 1004 0.104 0.237 0.170 0.379 18
Error
13.6 11.4 12.52 12.3 5.7 11.5 12.3 11.4 10.8 12.7 Cvio ol ens o o

(Ascorbic acid) K, 5l 4wl € ((rrigation cut-off time) 5, & 0k B «(Block) <5k :A
.U.&b‘;a 6)‘5‘;.-’.# f"; EEY- T VO d\n—?" ch.w B ‘5)|b‘;lm g...:i'; A.EHS }** ‘*

*, ** and ns are significant at the level 5%, 1% and non-significant, respectively
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Table 3. Mean comparison of the mutual effect of Irrigation cut-off time and Ascorbic acid on Chlorophyll a
and b the corn.

Ch.b.R Ch.b.vV Ch.a.R C
GedbeSne St  GadbeSnpSie)  GobeSneSie) (s Sk B
(mg.g'1 FW) (mg.g'1 FW) (mg.g'1 FW) (mg.l'l)
231c 3.86b 3.45d 0
2.75bc 4.38b 3.81c 50
3.50a 5.52a 5.34a 100
3.62a 5.78a 4.38ab 150 B1
2.98ab 4.71ab 4.54a 200
2.68bc 4.18b 3.73c 250
2.32¢ 4.02b 3.75¢ 300
2.30b 3.81b 3.24c¢ (1}
2.53b 4.28ab 3.46¢ 50
2.88a 4.92a 3.94c 100
3.14a 543a 4.38b 150 B2
2.71ab 4.46ab 5.00a 200
2.36b 3.87b 3.54c¢ 250
2.36b 3.89b 3.34c 300
1.66¢ 291c 2.80c 0
2.35b 3.47bc 2.62¢ 50
2.38b 3.60bc 3.43ab 100
2.18b 3.61bc 3.33ab 150 B3
2.50ab 3.95ab 3.73a 200
2.81a 4.39a 3.79a 250
2.79a 4.42a 4.19a 300

Irrigation ) (-5 al> » 5 s,lf &3 B2 (Normal irrigation) L ,Lf B1 (rrigation cut-off time) L okl ObL; B
4l :C (Irrigation cut-off from the silking stage) > o A 5l | ¢ké B3 (cut-off from the milky stage
4>, b |45 :Ch.b.V (Chlorophyll a Reproductive Phase) /) 4>, a L, A :Ch.a.R (Ascorbic acid) <, sl

.(Chlorophyll b Reproductive Phase) :f; 4> b |3, :Ch.b.R «(Chlorophyll b Vegetation Phase) ..,

I bl (5l ne SN s 5 0 ez i 53 LSD 0 g03T plul p alie Sg o b bRl O a5
In each column, means with the same letter are not significantly different from each other based on the
LSD test at the 5% probability level.
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Figure 1- The interaction effect of Irrigation cut-off time and ascorbic acid on changes EC the corn.
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Figure 2- The interaction effect of Irrigation cut-off time and ascorbic acid on changes RWC of corn leaves
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Table 4. Mean comparison of the interaction effect of Irrigation cut-off time and Ascorbic acid on corn traits.

P.h B.y S.y c
S Nopss G pfoks) Ot oy ie ) B
(%) 4
(em) (kg.ha™) (kg-ha") (mg.I™)
170.23 ¢ 6.77¢ 285.8¢ 13471.7d 6469.6¢ 0
193.03¢ 8.05bc 316.3¢ 14830.0cd 7336.0c 50
209.95 ab 10.27ab 364.0bc 18960.0ab 9242 .6ab 100
222.12a 10.61a 442 5a 20518.2a 9678.0a 150 Bl
187.09bc 8.74b 376.4b 17107.8bc 7894.3bc 200
178.34¢ 7.86¢ 309.6¢ 14039.1cd 6992.0c 250
176.48¢ 6.80c 310.9¢ 13814.1d 6728.3c 300
160.74d 6.91b 277.0d 13152.9b 6372.6¢ 0
164.50d 7.41ab 286.8cd 13714.0b 7172.7bc 50
166.30d 8.45a 327.3bc 16085.6a 8244 .4ab 100 B2
173.99¢d 9.21a 364.0ab 17693.1a 9090.1a 150
168.84d 7.95a 415.0a 15711.3a 7484.4b 200
164.52d 6.93b 293.7¢ 13190.3b 6479.4c 250
165.42d 6.75b 267.2d 13707.9b 6507.1c 300
134.73h 4.86¢ 217.5¢ 10248.9¢ 4871.9¢ 0
137.03h 6.90b 219.6¢ 11461.2bc 5810.7bc 50
142.74fg 6.96b 232.6bc 13426.8ab 6034.6b 100
154.27¢ 6.38b 275.9ab 12939.4bc 6021.6b 150 B3
149.92f 7.34ab 245 .6ab 12565.2bc 6609.7ab 200
145.25¢g 8.24a 284 .4ab 16368.7a 7344.7a 250
140.94fg 8.18a 294.0a 15816.8a 7395.0a 300

Irrigation ) (-3 al> » 51 sl &3 :B2 (Normal irrigation) L\ ,Lf B1 (rrigation cut-off time) L okl ObL; B
4l :C (Irrigation cut-off from the silking stage) > ol o 51 s | ¢ké B3 (cut-off from the milky stage
I s 4ils slaw :N.p.s (Biological yield)  zws; s Skes B.y «(Seed yield) «is s Sks Sy (Ascorbic acid) <, Kui

{(Plant height) « 5 ¢! :P.h (Grain protein) &> ;5 40,5 :G.p (Number of grains per spike)

1 a1 e SN 3 0 Jla s 53 LSD Gga3l bl alie By b ala il D gt 4

In each column, means with the same letter are not significantly different from each other based on the LSD
test at the 5% probability level.
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Abstract

Background and purpose: Today, drought stress is one of the greatest threats facing humanity in many
parts of the world. Drought stress is associated with nutrient imbalance and production of reactive oxygen
species, which leads to reduced growth and yield of crop plants. Studies show that the external application
of ascorbic acid significantly improves the inhibitory effects of drought stress on plant growth and
metabolism. Given the importance of water deficit stress, this study was conducted to investigate the effect
of ascorbic acid on some corn grain traits under irrigation-free conditions.

Materials and methods: This research was conducted in educational farm No. 1 of Gorgan University of
Agricultural Sciences and Natural Resources in 2017 on Single Cross 704 (SC704) corn under drought
stress conditions in the form of a split-plot experiment in the form of a randomized complete block design
with 3 Repetition and 2 factors were done. The experimental treatments include: 1- drought stress at 3
levels (full irrigation (no stress), interruption of irrigation from the silking stage (severe stress) and
interruption of irrigation from the milking stage (moderate stress) 2- different amounts of ascorbic acid at 7
levels 0, 50, 100, 150, 200, 250 and 300 mg/I. Spraying was done in two stages of 6 leaves and silking. In
this research, the photosynthetic pigments include chlorophyll a and chlorophyll b in the vegetative stage
and fertility, electrolyte leakage, relative leaf water content, plant height, grain protein percentage, number
of grain per spike, and biological yield were measured. The data analysis was done using SAS and LSD test
software

Results: In the study of chlorophyll content, irrigation cessation alone caused a decrease in this treatment.
Also, the results of the study of electrolyte leakage and electrical conductivity showed that the use of
ascorbic acid increased the relative leaf water content and also reduced the electrolyte leakage, and foliar
application of ascorbic acid was able to reduce the destructive effects of irrigation cessation to some extent.

Conclusion: The results showed that drought stress caused a decrease in the treatments of photosynthetic
pigments, relative leaf water content, grain yield, biological yield, number of grains per ear, grain protein
percentage, and plant height, and foliar application of ascorbic acid was able to largely prevent the severe
and destructive effects of stress. In general, based on the results of this experiment, an appropriate dose of
ascorbic acid can be used to reduce the effect of drought stress on the mentioned traits, especially grain
yield and biological yield.

Key words: Drought stress, Irrigation cut-off time, Ascorbic acid, Chlorophyll, Grain yield.
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