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This study was conducted to investigate the effect of foliar application of amino
acids on yield and yield components of oil rapeseed under late-season drought
stress conditions. The experiment was conducted as factorial based on a
randomized complete blocks design in the research farm of the Faculty of
Agriculture at Tarbiat Modares University during the 2021-22 growing season.
The experimental treatments were irrigation regimes at three levels (normal
irrigation, withholding irrigation from 50% flowering stage, and withholding
irrigation from pod forming) and foliar spraying at five levels (no foliar, foliar
spraying 0, 1, 2, and 3 g amino acids per liter of distilled water). The results
showed that plant height, shoot dry weight, 1000-seed weight, harvest index, and
biological and grain yield, number of seeds per pod, and the number of pods per
plant were significantly affected by the interaction of irrigation regimes and foliar
spraying. The highest plant height (166.5 cm), 1000-seed weight (3.58 g), number
of pods per plant (131.4) and grain yield (4514 kg ha-1) were obtained by foliar
spraying of two g amino acids per litre under normal irrigation conditions.
According to the results, foliar spraying 2 g amino acids per liter had the most
positive effect on the yield and yield components of oil rapeseed in all irrigation
regimes (normal irrigation, withholding irrigation from 50% flowering stage, and
withholding irrigation from pod forming). Therefore, upon approving in future
research it could be recommended to use foliar spraying with 2 g amino acids per
liter in oil rapeseed cultivation.
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R 2 34.5™ 1635.3™ 832236™ 799941.5™ 3830474.8 ™

S 2 441.9 909234.1"" 25250944.2" 55002903.8" 16499162.4"™

F 4 388.7"" 191961.8™ 10348612.4™ 10766536.2"" 71388378.9™

SF 8 117.2° 105415.5™ 4342103.5™ 2067658.1" 5401135.6"

Error 28 38.68 7192.8 1233977.9 806308 1990723.7

CV (%) 4.07 8.39 12.39 14.70 8.68

Doy gy Jlen] g )3 I3 me BB oy o Jlain] s 53 Iy gixe BWS] ¥ Iy e M pae ™ ¢ bl Jgloe F o g)ll aleb :S

B clas g9) slel b g il Jsbore iSenn ¥ Jgis

Treatments Plant height Leaf dry weight Stem dry weight Pod dry weight Total dry
Irrigation Spraying (cm) (kg/ha) (kg/ha) (kg/ha) weight (kg/ha)
Fl1 137.7f 1196.7b-¢ 9466.7b 4400e-g 13660h
F2 155.5b-d 1334ab 9089b 8088.7ab 16385d-g
S1 F3 155b-d 1250bc 10557ab 8844.3a 21360ab
F4 168.5a 1411a 11733.3a 8222ab 22353a
F5 168.3a 1207b-¢ 9933.3ab 7733.3ab 20733ab
Fl1 145.3d-f 493.3fg 9022b 5333.3de 14600f-h
F2 148.2ed 771.7f 9266.7b 6933.3bc 17172de
S2 F3 159a-c 1243.3b-d 9200b 8000ab 18360cd
F4 162ab 1107de 1033.7ab 8266.7ab 19905bc
F5 152.3b-d 1146¢c-¢ 87555.7b 6177.7cd 16613d-f
Fl1 141.5ef 778.7f 5666.7¢c 3300g 8972i
F2 149.3de 662f 4600c 3867e-g 9318i
S3 F3 147.3d-f 767f 9022.3b 3666.7fg 15013e-h
F4 148cd 1087¢e 8800b 4933.3d-f 15128e-h
F5 150c-¢ 693f 9600b 3800f-g 14232gh
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Mean Square
S.0.v. df N. of pods per

1000-seed weight  N. of seed per pod plant Harvest index Grain yield
R 2 0.05™ 1.1m 99.1m 11.8™ 78696
S 2 4" 19* 1541.3™ 650.96™ 32560610.5™
F 4 0.3™ 11.5™ 4057.3" 56.4™ 1140041.5™
SF 8 0.09" 7 356.3" 13.5™ 81381.2"
Error 28 0.04 0.7 116.5 4.03 26640
CV (%) 6.71 3.24 10.66 15.63 7.35
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Treatments Grain  yield 1000-seed N. of seed per N. of pods per Harvest
Irrigation Spraying (kg ha™) weight (g) pod plant index (%)
F1 3688c 3.4ab 26.4bc 84.8f 14.16¢ef
F2 3490c 3.36a-c 25.5¢cd 94d-f 17.85cd
S1 F3 3490.3¢c 3.34a-c 25.5¢cd 113.9a-c 2.26bc
F4 4514a 3.44ab 27.4ab 131.4a 25.33a
F5 4130.7b 3.58a 28.1a 125.4a 22.87ab
F1 1453.7f 2.54ef 23.7ef 84.7f 8.54gh
F2 1610ef 2.44f 22g 97.8c-f 8.84gh
S2 F3 1750.7¢ 2.84df 25.9cd 104c-e 11.09fg
F4 2346.7d 3.2bc 27.3ab 123.5ab 15.15de
F5 1853.7¢ 3.04cd 26.6bc 170.3b-d 12.63ef
F1 587.3h 2.1fg 23.3fg 41.2g 6.58h
F2 760h 2.3fg 24.7d-e 88.3ef 6.32h
S3 F3 1089.7g 2.62ef 25.4cd 99.3e-g 9.01gh
F4 1440f 2.54ef 26.2bc 128a 7.80gh
F5 1107g 2.44f 22.3g 93.8d-f 6.36h
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250 2y G Jlein] prdaw 55 (28b sk 5 (ol iiSon p 5l w8 50 il dlaw cains 3l lis edls yuslly 4o
G g ) Wl olasd oy ey el 1) 03 290 (Bl Jslme b 0 oo alande &S gy (¥ Jgaz) cépndy
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o) b gl A 5L5 390 ordidy Jolu pundd dSle Sl culled (ol aiel (slainl il g 1 Sis (gl 5L
o35 cage OluS 5 opl cpicred (Baqir ef al., 2019) b4 0 (M floj 0 laeled cpl (oli8l 4 poxie S
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b ol b b i 5 (95 3305 xS0k s 45 oty 2l 3mg 4] shacal 2 s 5 (5ol il
o5 5 el b U 5 (WWYI0) (o sss S csobel alad (IVVF) Jyome el L olya ol 5 53 aigaligal o555
59 g 3355 1> VA T3] g (s el il 130 oo 45 035 55 (B Jpir) 15 ol (WWA)
ool pae (i RS e o yen oy WS o ptedee ©lisiss gl b (Dawood & Sadak, 2007) 394 0 158
S5 Ay bilol (o sugboy i (Raeisi ef al., 2020) Cusl 0dides (sla e yo3 4 o)) Cas (g wgid dlge 81
{Keerthi et al., 2017; Koscielny et al., 2018) sa3 o LialS (6,555 (gdl> o jo il i |y 6l g cpnyed ol oy yos
Salig 3 g S 3 I 2 a3 Slae 5 (2l Sluogas p ielisl 156 4 plgie |y By 0 ss Gl Sl
D90 Slas oled b o opl b (asuie  Siuwed Jod> zols wyp b (El-Aal, 2018) 3d Cod digs )3 (s yoi i
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ol 38l Coge LS calisee slapliil o (g ituwsid dlge xiei ).ul.» L 25 dl> e > S8 i (Shahsavari, 2019
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Traits 1 2 3 4 5 6 7 8 9 10

1. Plant height 1

2. Leaf dry weight 0.56" 1

3. Stem dry weight 0.61° 0.54" 1

4. Pod dry weight 0.79"  0.70™ 0.63" 1

5. Total dry weight 0.83™ 0.66™ 0.87" 0.87" 1

6. Grain yield 0.58" 0.79" 0.68" 0.68" 0.74™ 1

7.1000-seed weight 0.61° 0.83" 0.69" 0.71" 0.75™  0.94™ 1

8. N. of seed per pod 0.57 0.74™ 0.39 0.47 0.54" 0.65™ 0.77" 1

9. N. of pods per plant 0.72° 0.55" 0.68" 0.62" 0.80"  0.52" 0.58" 0.64" 1

10. Harvest index 0.75" 0.79™ 0.66™ 0.76™ 0.80" 0.95" 091" 0.58" 0.58" 1
S5 an ¥
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