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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 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  _sb3T gls b 413 ey
615 5 Slas Oil content S i el Sl Skl el S gl
GobTx Jlu o 93 43 sl Seed yield of seed Linoleic acid Palmitic acid  Stearic acid Oleic acid
Year x Irrigation  No. of grain. silique™ (kg.hat) (%) (%) (%) (%) (%)
Py 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 38.38c
26.3de 3142.8c 42.8b 18.03d 3.13d 1.45¢ 46.51b
- 35.5a 4266.7a 44.2a 24.49a 3.88a 1.94a 54.91a
2014-15 28.0cd 2476.0d 40.9d 17.50e 2.69% 1.11d 38.36¢
32.2b 3701.5b 42.5b 19.03d 3.25¢ 1.39c 45.89b
Full irrigation 2 T
Irrigation withhold at flowering stage (Sever stress) (s [25) alE dl e 53 5T o

Irrigation withhold at silique formation stage (Mild stress) (2D 23) (23 s 55 Al o 5> LT s

x)'x&)‘ég&‘\:)jwM_)J@JLQ:"CE.‘I)J‘;):OijwLﬂ‘j&M\S,L:J&_}}J,‘S')'JK&L&ﬁl"ﬂ()}bﬁ)i
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Tukey’s test

Yée



TYPV-YOY VAN (S35 hsd 5 kel (6 NS (i (sdRe ) eolie L slous I

Casly y o e o5 dizils Hlebl 55 01, Kan 5 oS
(Yang et al., 2009) >-5 oo Sl> 5158 555 il 55
olie 035 al 5 a8 Uas e OLE L o
S A 5 e B G b Sl e
13 Sl 059 Al 8 Eely (6w 53 5l 5e L)

5t
Al sl OLis Laesls S e il 4 S
x 6ol 5 oolel X b (3l Jglows co)leT el
glie 3 g I3 (me 41> 4895 Ol 2 (B Jhowe
Ol js (Ao )3 FEIY) o i 48 513 0L s S50

3/5

s pla 0j
Thousand seeds weight (g)

(bS5 YINR) (p y2aS 5 (0,5 YINE) o oy b il
= ghoe Sl 53 5 A 4l Sl 8 0
ST 8l Jpdome g5l 3 o ble Ly
stV JSs) T s (ali) ke
033 = Gt U S ol slaihile & 380 O
e ble 13 5 6oy 35 yls, s alls lia
S il JLa 1y s Sl 055 I YL
o ol la, 855l 0lalE S ol o
Ll 59,8 8 obie lin Ol oo Lado Cogr
{(Krupa and Baszynski, 1995) . ,ls ;5 et

3
2/5
2
1/5
1
0/s
0

FEy

O R PP

Full irrigation h‘r1gat1onw1thho d at (aus TIrrigation (e )

flowering stage (Severe withhold at silique stage

(Mild stress)

(AP GAYAY) IS &ls 58 035 ool slasles H1-9 IS

Fig. 6. Effect of irrigation treatments on thousand seeds weight in canola (2013-2015)
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Fig. 7. Effect of foliar application of micro nutrients treatments on thousand seeds weight in canola (2013-2015)
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Fig. 8. Interaction effect of irrigation and foliar application of micro nutrient treatments on oil content of
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Fig. 9. Interaction effect of irrigation and foliar application of micro nutrient treatments on palmitic

acid content of seed of canola (2013-2015)
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Fig. 10. Effect of irrigation treatments on stearic acid content of seed of canola (2013-2015)
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Fig. 11. Effect of foliar application of micro nutrient treatments on stearic acid content of seed of canola (2013-2015)
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Fig. 12. Interaction effect of irrigation and foliar application of micro nutrient treatments on oleic acid content of

seed of canola (2013-2015)
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Fig. 13. Interaction effect of irrigation and foliar application of micro nutrient treatments on linoleic 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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