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Extended abstract

Introduction

Drought stress is the most challenging issue in agriculture and has a negative effect on plant growth,
development, and productivity. Oilseed rape, like many crops, is affected by drought. Oilseed rape is one
of the most important oilseeds cultivated in most regions of the world. Given its suitable agronomic
characteristics, high quality and quantity of oil, its use in various fields, and ultimately its higher oil yield
per unit area compared to other cultivated oilseeds, it is considered a promising point for supplying the
country's edible oil needs. Amino acids are one of the most important primary metabolites in plant cells
that perform structural, metabolic and transport functions in plants, and many physicochemical
characteristics of plant cells, tissues and organs are affected by the presence of amino acids. Considering
the importance of oilseed rape cultivation in Iran in oil production and the problems of water scarcity at
the end of the growing season of this plant, this research was conduct to study the response of
physiological and biochemical characteristics of Nima oilseed rape cultivar to foliar application of amino
acids under drought stress conditions.

Materials and methods

This experiment was carried out as a factorial design based on randomized complete blocks in the
research farm of the Faculty of Agriculture of Tarbiat Modares University, during the 1401-02 growing
season. The experimental treatments include irrigation regimes at three levels (full irrigation,
withholding irrigation from 50% flowering stage, withholding irrigation from pod forming) and foliar
spraying at five levels (no foliar spraying, zero foliar spraying (distilled water), one, two and three grams
of Proamin amino acids per liter) in stem elongation, inflorescence emergence and flowering stages. leaf
area index (by DELTA-T DEVICES made in England) and greenness index (by SPAD) were measured
one week after the last foliar spraying. Total chlorophyll, anthocyanin, flavonoid, proline, and phenol
were measured based on fresh plant samples in laboratory according to the protocol. At maturity,
biological and grain yield, oil content and oil yield were measured. Statistical calculations of analysis of
variance and mean comparisons were performed using SAS 9.4 software.
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Results and discussion

The results showed that the interaction of drought stress and foliar spraying significantly affected the
percentage and yield of oil, total chlorophyll, anthocyanin, flavonoid, proline, total phenol, leaf area
index, SPAD and biological performance. Drought stress caused a significant decrease in traits such as
leaf area index, yield and oil percentage, biological yield and total chlorophyll content. However, foliar
spraying of amino acids at different levels reduced the negative effect of drought stress on the
investigated traits. The results showed that the interaction of drought stress and foliar spraying
significantly affected leaf area index, SPAD, biological yield, oil percentage and yield, total chlorophyll,
anthocyanin, flavonoid, proline and total phenol. The highest leaf area index (3.52), biological yield
(25955 kg ha?), grain yield (4514 kg hat) and oil content (43.3%) were achieved by full irrigation
conditions and foliar spraying of two grams of amino acids per liter. Also, the highest amount of
anthocyanin (0.093 umol.g'FW), flavonoid (1.64 umol.g'FW) and proline (238.2 umol.g'FW) were
obtained by foliar spraying two grams of amino acids per liter under withholding irrigation from the
flowering stage. Also, applying two grams of amino acid per liter produced the highest yield of oil (1924.6
kg ha) and grain (4514 kg ha).

Conclusion

According to the results of this research, the positive effect of foliar spraying of amino acids on
biochemical traits and oil yield was obtained by foliar spraying of two grams of amino acids per liter in
all three irrigation regimes (full irrigation, withholding irrigation from 50% flowering stage, withholding
irrigation from pod forming). Therefore, foliar spraying of two grams of amino acid per liter is
recommended to increase oil and grain yield in oilseed rap cultivation.

Keywords: Anthocyanin, Flavonoid, Proline, Total Phenol, Withholding irrigation
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Table 3. Analysis of variance some oil rapeseed traits affected by withholding irrigation and foliar spraying
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Table 5. Analysis of variance yeild traits of oil rapeseed affected by withholding irrigation and foliar spraying

ax o MS Ol o (ileo

@B ey aSdes gy e Safglem o Shes ails o Shos
S.0.V Ol gl g f Oil yield Oil contect  Biological Yield Grain yield
Block Sk 2 2525657 6.45™ 10620579.8" 78696"™
Irrigation (1) Gl 2 62777229.7  185.8™ 3125627024  32560610.5™
Foliar Spraying (F) 5» &bJslme 4 265404.8™ 36.7" 45852729.1™" 1140041.5™
I xF SiSenny 8 26693.9" 12.08™ 875903.9™ 81381.2"
Error s 28 5365.9 3.6 254559 26640
CV (1) Oy’ g - 8.49 5.16 10.27 7.35

SO Szl s 3o jls dire ST ) Jlais] ghans jo o cixe BN
ns: no significant, *: significant at 1% probability, **: significant at 5%.

Gl 3y 9 5 bl sl o il con 1505 5 Slas Sl (iSan y sl

)L) o S| pos NS
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Table 6. Mean comparison of yeild traits of oil rapeseed affected by withholding irrigation regimes and

foliar spraying

Treatments b Lo
kel &2 el 09 9 Sdbos RETIEIT K259l gm o o
Irrigation Foliar Spraying Oil yield Oil contect Biological Yield
kg ha'* % kg ha'
F1 1436° 38.9° 17900°¢
F2 1358° 39.40° 18411°¢
11 F3 1439.9° 41.3% 17800°
F4 1924.62 42.632 259552
F5 17912 43.32 22056°
LSD 171.9 3.13 3659.4
F1 509.3¢ 34.9% 150222
F2 533.5°¢ 32.2° 12017°
12 F3 610.6% 34.73% 154222
F4 893.92 382 164452
F5 675.6° 36.5% 149342
LSD 112.18 3.82 19124
F1 173.6¢ 29.7° 8167¢
F2 254.9¢ 33.45% 10750°
13 F3 430.7° 39.462 10700°¢
F4 52412 36.4% 145002
F5 377.9° 34,2 12833P
LSD 75.57 4.5 13375

: FZ‘L;,;L,‘_bLm 09 F1 ‘&S_:nan Qoo B )| LS)L.‘.'.'T éJaB A3 (RO 9y O+ )l Lg)L..nT é_laﬁ A2 sJ.clS LS)L.‘.'.‘] A1
F5 “7"‘ JUI FESO RV eSS b ok Jeles F4 “7"‘ JUSIR FESO RV ﬁ)f T U P Fpg N EY F3 hado g_;'| L ok Jeles
bl g (B3 el s sime YIS pae 5l L g 40 S i By, ol i jo dielonl )5 aw b b Jelore

ol 00l fl;o‘ t_g)L:.;l ‘SLQF"")) Cs]aﬂa

11: full irrigation, 12: withholding irrigation from 50% flowering stage, 13: withholding irrigation from pod
forming, F1: no foliar spraying, F2: zero foliar spraying (distilled water), F3: one grams of amino acids per

liter, F4: two grams of amino acids per liter, F5: three grams of amino acids per liter. Means

followed by the

same letter within a column are not significantly different. sliced has been done based on the levels of

irrigation regimes.
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Fig. 1. Mean comparison of grain yeild of oil rapeseed affected by withholding irrigation regimes and foliar
spraying. I1: full irrigation, I2: withholding irrigation from 50% flowering stage, I3: withholding irrigation
from pod forming, F1: no foliar spraying, F2: zero foliar spraying (distilled water), F3: one grams of amino
acids per liter, F4: two grams of amino acids per liter, F5: three grams of amino acids per liter. Means
followed by the same letter within a column are not significantly different. sliced has been done based on the

levels of irrigation regimes.
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Table 7. Analysis of variance biochemical traits of oil rapeseed affected by withholding irrigation and foliar spraying

. MSOlas yo (55leo

$olil 4z - . N
S.0vV Ol ot @b Anthocyanin Flavonoid Proline Total phenol
Block Seb 2 0.0m™ 0.002 101.7™ 0.001"
Irrigation (1) &kl 2 0.0007™ 0.22™ 104296.6™ 0.4™
Foliar Spraying (F) 5» obJslxo 4 0.002™ 0.05™ 2301.1™ 0.2™
IxF S0y 8 0.0001™ 0.009" 414.8™ 0.03™
Error s 28 0.00 0.004 108 0.006
CV (1) I JUVE " IR - 6.83 4.44 7.11 531

O i o o jlo cme S /Y Lokl peans 55 s gime SMSTFF s sine DS pae NS
ns: no significant, *: significant at 1% probability, **: significant at 5%.
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Bl oSy mpl ey OllS Sl coB
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Guidi et al., ) cusl lagslwgs] g bosSegdls Fiwge
Ui Ll pd jo wilwgi] e Sgas crge a5 (2008
N O RO W - P N S v
Citn S (i (=2 [AVF) gy g (F=+ [A < #%)
LS 5 maldl sy ol 10 (A Jgam) cusls |y lo cise g
gl Sas pl ks o el g SlownsT sl

Olsgeiil
ase S il mhw jo 6l ol ol plas gl
(Y J5o2) 28,5 3 8l Jslons 5 6l b 20Sen
crse okl s aan o anel slond 2L Jslxo
orledald o iy J b as Guilawgsl Gl 2138
HMOLg) 2o 5 5l s kol adad Lul,i 0 Sy jo oS 5
S 5 i ys aiselawl o5 g Jlesl b (+/- AV IFW
Jol> ke T s 5l g (+/+0F PMOLGTFW) (l5s
(A Jg9m) Seslas s cme M3 aals les L a5 as
ghad Lol 5o 1) 5o aialacul 5 g0 Lab sl b
HMOLG) oS 5 ol Wliee 023Vl (230w 555 51 5]
500 maw 9o b aS ws cld Spoye ((f-Ae TFW
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Table 8. Mean comparison of biochemical traits of oil rapeseed affected by withholding regimes irrigation and foliar

spraying
Treatments ;Lo
k! & 2 b dghme il g Sigigd oo J5 e
Irrigation Foliar Spraying Anthocyanin Flavonoid Proline Total phenol
umol.gtFW
F1 0.034e 1.16¢ 44.66bc 1.2c
F2 0.044d 1.19bc 39.6¢ 1.24bc
11 F3 0.062c 1.34a 55.9a-c 1.30bc
Fa 0.071b 1.26b 61ab 1.41a
F5 0.079a 1.38a 70.6a 1.34ab
LSD 0.005 0.07 19.39 0.10
F1 0.043d 1.32fbc 135.1c 1.33d
F2 0.054cd 1.26¢ 145.7¢ 1.43cd
12 F3 0.063bc 1.37a-c 169.3b 1.49bc
F4 0.080a 1.47a 197a 1.64a
F5 0.073ab 1.42ab 188.4a 1.54ab
LSD 0.01 0.12 14.49 0.11
F1 0.059d 1.40c 206.2b 1.41c
F2 0.053d 1.43bc 207.9b 1.36¢
13 F3 0.081b 1.55ab 222.5ab 1.82a
F4 0.093a 1.64a 238.2a 1.87a
F5 0.072c 1.50bc 210.8b 1.61b
LSD 0.006 0.11 22.1 0.17

‘).Ia.m uT L Ls_.ul;Lle:m : FZ‘SJLJM O9 F1 ‘stan RV O )l G)L._J éJas A3 (R y95 5O O )| d)Lj C_Iaﬁ 12 ‘J,alf LS)L“T A1
Fd 50 anelanl 0,5 4w b (5b Jele (F5 T 5] o anslanwl o5 90 b 2ol Jglome FA O 2 o anselol o5 S L 2ol gl F3

el 0ads plodil kol lapss, Zokaw (wlul o (23S .l o gme BB pae 3l Hlid (g 2 10 S i By, oo
11: full irrigation, 12: withholding irrigation from 50% flowering stage, 13: withholding irrigation from pod forming, F1: no
foliar spraying, F2: zero foliar spraying (distilled water), F3: one grams of amino acids per liter, F4: two grams of amino acids
per liter, F5: three grams of amino acids per liter. Means followed by the same letter within a column are not significantly
different. sliced has been done based on the levels of irrigation regimes.
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Table 9. Correlation coefficients between the investigated traits of oil rapeseed
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11 Total phenol
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ns: no significant, *: significant at 1% probability, **: significant at 5%.
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