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Effects of foliar application of micronutrients on seed yield and oil quality of
canola (Brassica napus L. cv. Hyola401) under drought stress conditions
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Table 1. Specifications of irrigation and micronutrients treatments
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Fig. 1. Mean of temperature and rainfall at experiment site (2013-2015)
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Fig. 2. Interaction effect of irrigation and foliar application of micro nutrient treatments on number of

silique.plant? in canola (2013-2015)
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35

30

g 25
ERF-
a2
5 8
-
Y5 15
.‘\'32

10

Znl zZn2 Zn3 Mn1l Mn2

Mn3

Zinc:
Zn1:2x1000
Zn2:4x1000
Zn3:6x1000
Manganese:
Mn1:2x1000
Mn2:4x1000
Mn3:6x1000
Boron:
B1:2x1000
B2:4x1000
B3:6x1000
Control:
Distilles water

B1 B2 B3 Control

(YR G AYAY) [5IS oy g5 5o &l 3l (sidta oy ool 3L shoms (slaylas 31-F JSCa

Fig. 4. Effect of foliar application of micro nutrients treatments on number of seed.silique™ in canola (2013-2015)

ARA


http://dx.doi.org/10.29252/abj.21.3.237
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.3.3.7
https://agrobreedjournal.ir/article-1-1058-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-12 ]

[ DOR: 20.1001.1.15625540.1398.21.3.3.7 ]

[ DOI: 10.29252/2hj.21.3.237 ]

TYPVSYOY VAN (S35 bt s kel (6 NS oy (ke i) polie AL skus

iy A o e Soll kb sla 5o sl
23 LT lasles alS” als 5 Shes (Y gds) el
A lie 34 J,lduj\;_;ﬁd:iuﬂp; Jw
FFN) ls 5, Slee ST 48750y OLis LSSl
Jodone 5 JolS (LT lass 5 GLSa 3 0 S LS
AT s 58 3 sl SBle b 555 5 1 5L
5 O 3 0 8 A VASY/P) il 3 Slhas Jild
2 s 5 (Al o e 3 ()T W 5l o
OHLSen 5 e (0 JSK2) ueT s laie OT L
51 O e 45" d0sls 551 5E (Mei et al., 2009)
B O B O | S o) [ e
23 gb ca S &l 5 Shas ol 33 Esl ¢y 5
N p s 205w e 53 ST pld les
ol L ols me Sl (5L Jlome slasles
JS 55 0as )l mls el i sdalie oS
sber slacble 1) 45 58 jobe ool Jsle
S (S s e el sl Gla o
Aeyisr s o 5 a0 LT Rl
(S o a3 S 55l (i S 1 s 5K oS
Ol g5 o cmwlin (glasdas Sy pda U ol Lo el yls
Gl U 1y 15 5 Slis 55 a0 Gl Ol
Bl rals
SLasles 148 505 0L il )l 4 o s
s e 1IST als 5158 055 2 (5 Jslous 5 55LT
SYIVY 5 a) &5 5158 055 (S 5 (i 25
o s oS LT Bl 5w (8 YA
S (8 ) AT Sy A Al e s gL T
,@.\_\fylf,w,t_ﬁTCbUJ_pué_:;
LS Lol JolS (LT b a5 gas ) 55
s (Ao y3 PN 3 VF/0Y o 5 as) &l Sl 09
23 s Sl el e i ous il sl
Sy aSls Sl O ey s 3 4l Sl 5 45,
S5 Ay o4l ol a5 Ll
e S5 3 s JU 2l ol K

Yy

"

Sles 53 sl Jle s 55 s 55 53 4l sldas (YF/A)
(Y Jpito) daeT Sy (2l Al o s (55T s
)aéjL:{Tclaﬁle::,; o 00wl sl ials
S e 1l o O g gy A e
iy L & 0 0L 5 Slidles § (g, S
iy olie (3l Jslome (sla Sl s
0575 8% 53 3l s (slo e 4SS 513 0L
s 93 4013 S oy S 5 b S 15 (oLt
JS) 2 plaie ST Ly (il o a b sy jo 5
b gloe Gl sled o sl &S 513 DL s (F
S S S ey a5 5o adls sldss 36 S )
(S A5 s Ole) 4 w3y G 53 s
B 3 s sl o> Sas gl O ks
53 oLl pda U amglin 55 2l a5 (LT
S |y 35 55 als Bl a5 Al e
Slad 53 s o il i ralS sl ials
A8 Ol o 1y (S dl a5 (55LT o
O 55l 5 SLibdles ;S (65, (Sist i i
Wiy b blsl 53 a8 15 A Jelse .cudls s S
a1 3 sdee 5 gy s a5 LS
Selse S s wils o311 &S Sl s 5,108 e
38 o ol S o e S0 85l o
Liy 4> Ol s (Kimber and Mc Gregor, 1995)
Jeds 5 JLast 3l (glodamy I8 55w (gl asils
S el s o S Sl e sds (eSis osle
5,8 1,5 s gl ole SU Cov Col (S
.(Mei et al., 2009)

A1 213 BLaS esls S e il jls 4 2 el
DN e ails 3, Sas o (5L Jsloes 5 6HLT (e
b Jlee x LT 5 LT x Jlo 2San s 5 s
0L b 5 S0Le 4o .3 55 I3 sime 413 3 Shas s 35
2305 S YISV asls 5, Shes ST oS 515
Bl 5 JslS LT Hlas 5o e3> Jlw > (S
Il 53 55 OGS 3 0 S AST YR 1/8) 4l 5 Shes


http://dx.doi.org/10.29252/abj.21.3.237
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.3.3.7
https://agrobreedjournal.ir/article-1-1058-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-12 ]

[ DOR: 20.1001.1.15625540.1398.21.3.3.7 ]

[ DOI: 10.29252/abj.21.3.237 |

WA Sl o o5led (0S5 5 oyl (011 ol ke 4 15"

5000
4500 2 ab Zinc:
—~ 4000 |b-e be T b-e b-e m Zn1: 2%1000
= 5 2 ! Zn2: 4x1000
5 3500 ok 2 4 o Zn3: 6x1000
% '?_‘: 3000 - ¥ " - . -::' :: Manganese:
- 11 Pl l -
il : i .. ! e . Mn1:2x1000
= 5 & " 3 5
2 g 200 pmb B N . N . Mn2: 41000
= 2000 N Q SN " V& o Mn3: 6%1000
g 1500 t B (9 § B ::1 :: h ::: Boron:
T NE : A ENE B :' N ! B1:2x1000
1000 '\\ 1 BN BN . Ve n B2-4x1000
500 5B Q - Q A= Pl N5 ! B3:6%1000
h A ]l o] b N o Control:
0 Distilles water

Znl Zn2 Zn3 Mnl Mn2 Mn3 B1 B

[

B Full irrigation L ;LT
Brrigation withhold at flowering stage (Severe stress) (was 20 2l do o s o LT ]

BTrrigation withhold at silique stage (Mild stress) (vl 22) a3 vm ) 5 ale o 2 o LT ]

(WFAF G YY) IS wls 5 Shes  gdin )y polis 8l dsbee 5 (LT Gla)les 2Kan -0 S

Fig. 5. Interaction effect of irrigation and foliar application of micro nutrient treatments on seed yield of canola (2013-2015)
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Table 2. Mean comparison of seed yield, oil content of seed and fatty acids content of seed oil of canola in interaction effect of year x irrigation treatments (2013-2015)

Treatments b7 sla,las 4l o8,
615 3 Shas Oil content S 2 el Sl ol Sl sl S gl
LT x Jle s 93 Als sl Seed yield of seed Linoleic acid Palmitic acid  Stearic acid Oleic acid
Year x Irrigation  No. of grain. silique™ (kg.hat) (%) (%) (%) (%) (%)
- 29.5¢ 3612.8b 44.1a 21.81b 3.61b 1.73b 54.61a
2013-14 24.8e 2301.6d 41.6¢ 15.27f 2.54f 1.15d 38.38¢c
26.3de 3142.8¢c 42.8b 18.03d 3.13d 1.45¢ 46.51b
Varar 35.5a 4266.7a 44.2a 24.49 3.88a 1.94a 54.91a
2014-15 28.0cd 2476.0d 40.9d 17.50e 2.6% 1.11d 38.36¢
32.2b 3701.5b 42.5b 19.03d 3.25¢c 1.39¢c 45.89b
Full irrigation b5 T
Irrigation withhold at flowering stage (Sever stress) (s 25) Al dom o 53 (LT ood
Irrigation withhold at silique formation stage (Mild stress) (e 25) (23 s el o 53 LT a3

.u,lbué)\:@xﬂc)}u;.w,;G;;JL;;-\CIM);L;,:ofﬂwu\ﬂ‘mef;;ngfsbhA\fg;u@f;l:po}:.«,a);
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Tukey’s test
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acid content of seed of canola (2013-2015)
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Effects of foliar application of micronutrients on seed yield and oil quality of
canola (Brassica napus L. cv. Hyola401) under drought stress conditions

Kalantar Ahmadi. S.A.x and A. A. Shoushi Dezfouli?

ABSTRACT

Kalantar Ahmadi. S.A. and A. A. Shoushi Dezfouli. 2019. Effects of foliar application of micronutrients on seed yield and
oil quality of canola (Brassica napus L. cv. Hyola401) under drought stress conditions. Iranian Journal of Crop Sciences.
21(3):237-253. (In Persian).

To evaluate the effects of drought stress by withholding of irrigation during reproductive stages and foliar
application of micronutrients (Zn, Mn and B) on seed yiled and oil quality, an experiment was carried out as split
plot arrangements in randomized complete block design with three replications at Safiabad Agricultural and
Natural Resources Research and Education Center, Dezful, Iran, in two growing seasons (2013-2015). Main
plots consisted of three irrigation levels: full irrigation (control), withholding of irrigation from flowering stage,
and withholding of irrigation from silique stage, and sub plots included 10 levels of foliar application of
micronutrients (2, 4, 6%o zinc, 2, 4, 6% manganese, 2, 4, 6%. boron, and the foliar application of distilled water
as control). Foliar applications were made during both budding and initiation of flowering stages. Results
showed that withholding of irrigation significantly decreased seed yield and yield components. Withholding of
irrigation from flowering and silique stages reduced the silique no. plant™ by 40% and 8%, respectively. Mean
comparison of withholding of irrigation and foliar application showed that the highest seed yield (4301 kg.ha')
belonged to full irrigation and foliar application of boron (4%o.) in both growing seasons. The lowest seed yield
(1863 kg.ha) obtained in withholding of irrigation from flowering stage and no micronutrient. Withholding of
irrigation from flowering stage led to decrease oleic and linoleic acids content. The highest oil content (45.6%)
measured in full irrigation and application of zinc (6%.) and boron (6%.). The lowest oil content (40.3%)
observed in severe moisture stress conditions and no micronutrients. The results of this experiment showed that
withholding of irrigation from flowering stage imposed severe stress on crop and should be avoided. The highest
seed yield belonged to application of manganese and boron (4%.) and zinc (6%.) under withholding of irrigation
from silique stage. To obtain reasonable seed yield, full irrigation and foliar application of zinc (4%.) and boron
(4%o) is possible.

Key words: Canola, Boron, Drought, Manganese, Oleic acid and Zinc.
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