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Extended abstract

Introduction

Canola is known as one of the most important oily plants in the world due to its good composition of
fatty acids and oil content. As the first oilseed crop in Iran, Canola is recommended to increase its
cultivated area to reduce dependence on oil imports with high oil quality compared to other similar
crops. Drought stress is one of the major environmental limiting factors for the successful production of
crops, especially canola, in Iran and the world. One effective strategy to reduce the adverse effects of
drought stress is to use new nutritional techniques like humic compounds and growth stimuli, including
amino acids. Due to the lack of sufficient studies on the effects of growth stimuli on canola, the present
study was performed to study the effects of four plant growth biostimulants on increasing canola
tolerance to drought stress under Moghan conditions.

Materials and methods

To compare the effects of growth biostimuli on canola yield under drought stress, an experiment was
conducted at Moghan Agricultural Research Station in the 2018-2019 crop years. The experiment was
conducted as a split-plot in a randomized complete block design with three replications. Treatments
included the main factor of irrigation regime at two levels, and the sub-plot included six treatments;
control, amino acid foliar application, humic acid with irrigation, fulvic acid foliar application, seaweed
extract foliar application, and the combination of second, third, and fifth treatments. In this study, plant
height, number of pods per main stem, number of pods per lateral branches, total number of pods per
plant, number of seeds per pod, 1000-seed weight and seed yield were measured. Before analysis of
variance, the presence or absence of outliers was identified using Grubbs test. Normality of data was
then checked by Shapiro-Wilk test. Finally, the analysis of variance was performed and the means were
compared using the least significant difference (LSD) method at the statistical level of one and five
percent using SAS software version 9.1.

Results and discussion
The results showed that the effect of growth biostimulants could be different in non-stress and drought
stress conditions, and biostimulants can reduce the effects of dry stress. in regular irrigation and non-
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stress conditions, the combined treatment uses of growth stimulants> humic acid> fulvic acid > seaweed
extract> amino acid increased by 22.7%, 14.3%, 6.4%, 6.3%, and 3.4%, respectively, compared to the
control treatment. In drought stress conditions, the highest effect was related to the combined use of
growth stimulants> amino acids> seaweed extract> fulvic acid > humic acid, respectively, with an
increase of 31.9%, 21.3%, 15.9%, 11.9%, and 11.1%, respectively, compared to the control treatment.

Conclusions

Under non-stress conditions, the effect of growth stimulants was related to all studied components yield,
and the effect of humic acid, fulvic acid, seaweed extract, and amino acid were related to the number of
pods. Under stress conditions, other yield components including, number of pods per main stem and
lateral branches, plant height and number of seeds per pods had more effect on increasing yield. It can
be concluded that the application of growth biostimulants while improving canola yield under normal
moisture conditions, can increase its tolerance to drought stress.

Keywords: Drought stress, Fulvic acid, Humic acid, Irrigation regime, Seaweed extract.
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38 (9P dlu
. ReC ST IReY PSEPUIRy ooyt S olaws jo il olaas s (39
- 8%’4)‘ ol a5l yo Number of a9 y0 RSy als J)S.'Lo‘
el et d Number of pods Total number Number of 1000- ails
i o sol! Plant pods per per lateral of pods per seed per seed Seed
S.0.V df height  main stem branches plant pods weight  Yield
A 2 7.53" 9.53 1 21.4m 57.3m 0.44m™  0.02™ 27240
Replication
sl 1 56.5"m 202 69.4 169" 0.03™  0.38™ 126736
Irrigation (I)
Ghellb> 5 78 4 334 13.0 044™ 008" 48154
Main error
Wy S yxe
Growth 5 241" 99.9™ 251" 650™ 10.9™ 0.32" 465997
biostimulants (G)
by S (]
A S U AT o 29.7m 36.9 ™ 2.89™  0.06™ 80579"
IxG
e b 20 18.8 2.60 19.7 25.5 1.61 0.02 9942
Sub error
. W"'m"‘" Sae ot Y 4.48 4.54 3.77 498 483 2.80

ol a0 S mhaw )0 5 s, w1 mhaw jo I cixe gl S pas saiolis (ol 3 4y i g S
ns, * and ** indicate insignificance, significant effect at the levels of 5% and 1%, respectively



Yoy i a5 4 135 LS Jemd ualidl e alS ai; slacS me il reSes 5 sy

ol 3l ssliiul 13 .03 oo B yan g5y oy it
a5 ol ge ool d |y Gl nl olS (sl o it il
aipeligmsl Sl gl 1) 055 (655 G Llys o obS
D )G 393 dngi g ah) o
oles (Barakati et al., 2019) Koo 5 S5,
Soose Olilb b 5l JI sl 8,8 a5 wisls
AL Slapadplio 3l Ly (Gl ez 403 SLS )
e polie dx Sl (Saus M & )08 Guizen
Khang, ) &5 008 o LS ela)l uoli8l oo
0 e by Sysled sl 5L Jsls a5 sls las 2011
e Galidl oy my Jlade 4y 1y gy olS glas)l ol o
3 (Daur and Bakhashwain, 2013)  gi50 ¢ 590
YO ke 4 Spoged sl (S Bpae a5 wsle las
oy WA lade a4 1) &) olS glas )l (S 0,5 5lS
Pourmorad et al.,) ,en 5 ol ,0 90 .ol 00l i3580
Senged demil ;5B ) polaieds & s 0 2018
Sl g oud plnil pasS o Slae (59; 2 Saglgd sl 5
P eyl )0 Suglsd sl 5 Seoged sl 0,18 Coe
oS wilos,S Li)155 olig) sl o oyl i Lyl o
5 LS 5 o Sk Yo ke 4y Seoged el plsi 015
czge yod S Ve chle b Soglgd sl S0l sl
Ll 3o oiS ol sls ol lis ] gio,s YA Lzal33l

JON PRVt

44"},:51.54")/
5 Solal LeS 5l as sls ylas eols wil,ly a0 =l
L)l oy S yome g 65kl sla S Jlie 1 izeen
oLS w) S ymme oS 3T Lol s o e 2len pld]
Flaiz,e 0g b gme doyo miy mhw jo 4y gl 5
gl )l a8 amo o (ylid Ay glis )l LS)L..&’1 slales Lol
Fagilo VIO Jloy Ll ps 4y s 25 Ll 3 s a5
S o gme (S ol gilel Ll 4 Lol el S
G gl ady S e glajlens Lol SV Jgaz)
Senge Sl B, GBS e plgi Bpae 4 Sls i
Al sald e 4 Cod Wy gl gas,s FIO 9 O/A
Ls_lli)o kSa.l} o)La.C 9 g.i:.ns.\.b M‘ aMTM‘ Lng)Lo.u
Sl auzilad aigy glay )l jo SKiowa b gyl Se IS
Cllad (g,lo e BB sall e b s Soolsd ol
O Sas g byl o wg gl els (F Jgo)
Sl oo sold e o ks]}lm L).:,.MMS g 9 o J&lf
Popko, et al, ) l,Ken 5 5oL (Farooq et al., 2009)

(El-Said, and Mahdy, 2016) s34 g ounw JI 4 2014
Pa )3 503,85 (5,155 09 Slisdes o) spelie s
oS Wles S Lo olS Wy glis)l 5 anl slaoenl 5T
onl bl wassS oy al slaonwl wily o ol Wi e

1515 o yShos (sl52 5 9 5hoe 1 6kl (soskons (shol 51.¥ Jpur

Table 3. Main effect of irrigation treatments on yield and yield components of canola
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The means that have common statistical letters in each column, according to LSD test, do not have a statistically significant

difference in the level of 5% probability
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Table 4. Main effect of growth stimulation treatments on yield and yield components of canola
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