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ABSTRACT

The obijective of this study was to investigate the effects of foliar application of amino acids of proline, valine
and alanine on some morphological traits, yield and yield components of chickpea (Mansouri cultivar) under
different irrigation regimes. Therefore, an experiment was conducted in a randomised completely block desian
with a split-plot arrangement of treatments in a research farm of the Faculty of Aariculture, Tarbiat Modares
University, Iran, during the 2018-2019 and 2019-2020 arowing seasons. The experimental treatments included
three different irrigation regimes (namely reqular irrigation, moderate water stress, and severe water stress) as
main plots and different foliar applications of amino acids (including 0.5 g.1"* of proline+valine, proline+alanine
and alanine+valine, 1 a.I"t of a commercial amino acid from Agrares and two treatments with distilled water
and no foliar application) as subplots in three replicates. The results showed that plant height, leaf area, 1000-
seed weight, grain vield, chlorophyll a and b content, and total chlorophyll were significantly affected by
irrigation reaimes, foliar application of the amino acid, and their interaction. The highest grain vield (3924.05
ka.ha) was obtained under reqular irrigationxfoliar application of proline+alanine and the lowest grain vield
(687.27 ka.ha™*) was obtained under severe water stressxno foliar application. Moreover, a sianificant increase
of 69% in plant height was observed in the interaction reqular irrigationxfoliar application of proline+alanine
compared to the control treatment. Accordingly, reqular irrigation and combined application of the above amino
acids (under water stress conditions) are recommended to reduce the adverse effects of drought stress on
chickpea (Mansouri cultivar).
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Figure 1. Average minimum and maximum monthly temperatures and rainfall during the two periods of
growth and development of chickpea.
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Table 1. Physicochemical characteristics of the experimental soil

Total Auvailable

Auvailable

Depth Texture nitrogen  Potassium Phosphorus (O%C) PgsHte ( dSI.E g_l)
(%) (mg / kg) (mg / kg) '

0-30 Sandy loam 0.12 689 830 12 7.48 0.73

30-60 Sandy loam 0.10 754 840 1.0 7.46 0.82
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Table 2. Analysis of variance for measured traits of chickpea, Mansouri cultivar, under irrigation regimes and foliar application
of amino acids

Mean of squares

S.O.V. df Height plant Leaf area u?/f/Jgigﬁfd Grain yield Chlorophyll a Chlorophyllb  Total chlorophyll
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I*S*Y 10 9.20" 714.70™ 504.08™ 57883.95 " 0.09" 0.0020™ 012"
Error 60 14.91 10333.04 5831.29 41694.90 0.38 0.0064 0.40
%C.V. 8.55 20.78 20.45 11.44 18.09 15.04 16.20
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Table 3. Mean comparison of interaction of irrigation regimesxfoliar application on evaluated traits of
chickpea, Mansouri cultivar, in two years of the experiment

ales

Treatment 1000-seed Total
Plant heigh Leaf area weight Grain yield Chlorophyll a Chlorophyll b chlorophyll
(cm) (cm?) o (kg-ha-*) (mg g-* wt) (Mgg-'w)  (mgg-*wi)

11S1 58.35a 914.01b 408.64a 3676.05ab 4.76b 0.693b 5.45b
11S2 58.63a 975.62a 406.68a 3924.05a 5.29a 0.860a 4.05def
11S3 57.07a 771.78c 373.20bcd 2833.46¢ 4.49hc 0.637bc 3.76fg
1154 55.13ab 953.93a 388.17ab 3489.09b 4.31c 0.615¢c 6.15a
11S5 52.53b 732.33d 370.46bcd 2469.38d 3.90d 0.535e 4.20de
11S6 45.10ced 628.85e 368.23cde 2055.98e 2.78hi 0.376 4.06def
1251 43.57def 581.44f 404.08a 1564.57f 3.50ef 0.541de 5.12bc
1252 46.12c 507.58¢ 392.95ab 1491.28gh 3.65de 0.550cde 4.04de
12S3 45.42cd 326.92hi 384.54abc 1542.35fg 3.51ef 0.535e 3.71fg
1254 44.13de 341.46h 367.42cde 1214.34hi 3.26fg 0.535e 4.92¢c
1255 41.68e 291.67 352.30def 864.31j 2.42ij 0.458f 3.79¢fg
1256 41.48ef 297.46i 327.38fg 788.85jk 2.21j 0.361g 3.58gh
1351 39.07f 209.605il 404.97a 1174.75ij 3.16fg 0.594cd 4.44d
1352 37.58 277.02ij 357.02def 1334.67fgh 3.44fg 0.615c 2.88ij
13S3 38.95fg 419.27h 407.21a 1224.56hi 3.12gh 0.587cd 2.47jk
1354 36.68fh 213.54ik 357.04def 1072.20ij 3.02gh 0.557cde 3.16hi
13S5 36.32fi 188.21i 328.81fg 733.17jk 2.20j 0.270h 2.57jk
1356 34.971j 172.08il 321.82¢ 687.27k 2.17j 0.246h 2.42k

S3 82 S . las (g lo crme M w0 iy Jloil mhans 50 LSD yga3T bl s coiiivds 5 e By sl coygis o 50 a5 la Sl
Odlgt VT (10 I 2108 p2) iV T+ oty o o(+10G I plaS ,2) cpdlgr gy ol (il Jglome (sl jless 51 edimoylis ol 5 4 S6 S5 .S4
ol Jolss (5 Lol (sl Lo oo ylis ol 5 4 13 512 W1 el Lib Jolome (yaou g ylatie 0T oV g1 (5,6 anwelapwl (/0 g I plaS ,0)

Db 55kl 08 5 bawgie (g )lol oS ol
Means in each column, followed by similar letters are not significantly different at the %5 probability level-
LSD Test. S1, S2, S3, S4, S5 and S6 indicate the foliar spraying treatments, respectively: Proline+valine (0.5 g
I* for each one), proline+alanine (0.5 g I for each one), alanine+valine (0.5 g I'* for each one), commercial
amino acid (1 g I'%), distilled water and without spraying. 11, 12 and 13 indicate irrigation treatments including
optimal irrigation, moderate and severe water deficit stress, respectively.
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Table 4. Mean comparison of different traits of chickpea, Mansouri cultivar, under irrigation regimes in two

consecutive years

Treatment

Chlorophyll a Total chlorophyll
Year Irrigation regimes (mg g-* wt) (mg g-* wt)
Yearl a1 4.04%0.26b 4.63+0.30b
12) 3.09+0.24c 3.59+0.26¢
3) 2.87+0.21cd 3.35+0.23c
Year2 a1 4.47+0.36a 5.12+0.40a
12) 3.09+0.23c 3.59+0.24c
a3) 2.84+0.21d 3.32+0.23c

12 41 w505 g s cme BB dojo iy Jloior] s 10 LSD yg03T Ll s cdiinn S iie Gy (6110 cygim ,2 50 a5 Sla Sile
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Means in each column, followed by similar letters are not significantly different at the %5 probability level-
LSD Test. 11, 12 and 13 indicate irrigation treatments including optimal irrigation, moderate and severe water
deficit stress, respectively.
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