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Effect of foliar application of zinc sulphate on grain yield, oil and protein content
in four rapeseed (Brassica napus L.) cultivars
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Tablel. Physical and chemical properties of soil experimental site

S sl S Gas SesS S gl ) S S s Cf 2 i 0595
Soil texture  Soil depth (cm)  O.C (%) pH Zn(mgkg') E.C(AS.m")  Gypsum (%) Na(mgkg!) Pmgkg') N (%)
Silty loam 0-30 1.1 7.5 0.44 0.36 0.25 255 7.8 0.13
30-60 0.9 7.5 0.33 0.28 0.12 285 6.8 0.11

S35 DM (B Jglows (slasles 53 S 03,5 5ler (ALE Slio by 42 s Y s

Table 2. Analysis of variance for plant characteristics of four rapeseed cultivars in foliar application of zinc sulphate

MS) ol Sl
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©303T 4= s 45 glis) Gy 3 gy 5 ol s 3 dls sl e Jb 4l 138 05 Gl 5 Shes ) Ol RS sp Ol

S.0.V e polie d.f Plant height Silique.plant™! Grain.silique™ Silique length 1000 grain weight  Grain yield  Oil content  Protein content
Replication RS 2 113.5 0.03 0.35 0.2 0.01 164 0.01 0.0007
Foliar application (A) e slone 2 16.7™ 801.6” 142" 0.050™ 037" 6788™ 6.6" 0.002"
Cultivar (C) ey 3 533.2" 402.1” 102" 0.92" 0.19” 2831 3.8 0.0004™
(AXC) 03 X 3 o 6 10.04™ 7.5% 0.03™ 0.07™ 0.05" 133™ 0.1™ 0.00001™
Error LeioloiT gllas 22 15.2 60.06 0.17 0.09 1 390 0.13 0.00001
C.V (%) Sl s 7.5 8.5 9.1 10.6 6.1 12.5 7.5 4.1

ns: Not significant Sl s 8 WS

**: Significant at 1% probability level Lo y5 &S Jlal pelas 3 5l gma 7FH
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Table 3. Main comparison of plant characteristics of four rapeseed cultivars in foliar application of zinc sulphate

65 glis) o Jsb als 558 05 als 3 Shese B3 Ol e 5 Ol
Plant height G g 33 gy gl Cpem s 3 &3 sl Silique length 1000 grain weight Grain yield Oil content Protein content
Treatments bl glayles (cm) Silique.plant’ Grain.silique™ (cm) (g) (kg.ha") (%) (%)
Foliar application L s
Control Aals 95a 60.5¢ 15.8¢c 4.0a 3.5¢ 2764c 33.5¢ 24.6¢
Application at stem elongation 838l A o 55 5L s 95a 70.1b 17.1b 4.8a 3.7b 3125b 34.1b 26.5b
Application at flowering P g T - PG [N 96a 76.7a 18.1a 5.1a 3.9a 3352a 35.1a 27.3a

L)lxé)l:@»JMlM):@JW\&): LSDQJA)‘TJLIJ;_‘M&]:LAJ}P&UbJ&La;nij\:»;)};.wﬁ):
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Table 4. Main comparison of plant characteristics traits of four rapeseed cultivars in foliar application of zinc sulphate

G plisl G5 o old e 0 4l sl e Jb 4l 138 05 gl s Shee S Ol S8 Ol e
Treatments LT ck,ls  Plant height (cm) Silique.plant™ Grain.silique™ Silique length (cm) 1000 grain weight (g)  Grain yield (kg.ha)  Oil content (%)  Protein content (%)
Cultivar o5
Hyola401 FY,le 100.1b 73.6b 16.9b 4.8a 3.8a 3953b 34.3b 26.6b
Hyola308 FAY 5l 87.7d 68.6¢ 15.8d 4.4b 3.5¢ 3261c 33.3¢ 26.1c
Sarigol Kok 90.0c 59.5d 16.6¢ 4.2¢ 3.6b 2981d 34.5b 25.6d
Zarfam by 103.6a 78.5a 18.4a 4.8a 3.8a 4201a 34.9a 27.1a

xJ‘xé)\:wJM&lM)ABJLJ}lCE“): LSDoijwblﬁ‘MdffiaJ}fgb\:J&La&;?l:.ao}:.»,a):

Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test

S35 M B shomn slasles 53 1S 055 Slgr (AL Sliv Soren 50050

Table 5. Correlation coefficients between plant characteristics of four rapeseed cultivars in foliar application of zinc sulphate

<5 gl @ g )3 oy g Sl o5 3 dls slaw e Jsb &l 058 4l 5 Slas &ls 29y Ol &l 555, Ol
Plant characteristics A Sliv Plant height Silique.plant-1 Graim.silique™ Silique length 1000 grain weight ~ Grain yield  Oil content  Protein content
Plant height &g gl
Silique.plant™ G )5 g Sl 0.48"™ 1
Grain.silique™ s o Al slaw 0.55" 0.54™ 1
Silique length s dsb 0.57" 0.45" 0.29" 1
1000 grain weight s 55 03 0.46" 0.60" 0.55" 0.47" 1
Grain yield s 5 Slas 0.59™ 0.91™ 0.80™ 0.48"™ 1
Oil content s gy Olsee 0.44" 0.45" 0.87" 0.15™ 0.43" 0.68" 1
Protein content 3 s Ol 0.57" 0.77" 0.87" 031" 0.61" 0.89" -0.79" 1
ns: Not significant S5 gne b NS
**: Significant at 1% probability level Ao y3 S5 Jlez b 3l me 1*F
AR
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Effect of foliar application of zinc sulphate on grain yield, oil and protein

content in four rapeseed (Brassica napus L.) cultivars
Omidian Al., S. A. Siadatz, R. Naseri® and M. Moradi*

ABSTRACT

Omidian A., S. A. Siadat, R. Naseri and M. Moradi. 2012. Effect of foliar application of zinc sulphate on grain yield, oil
and protein content in four rapeseed (Brassica napus L.) cultivars. Iranian Journal of Crop Sciences. 14(1):16-28.
(In Persian).

To evaluate the effect of foliar application of zinc sulphate on plant characteristics of rapeseed cultivars a
field experiment was carried out during 2008-2009 growing season in Shirvan-Chardavol Field Station of Ilam,
Iran. The experiment was performed using factorial arrangement in randomized complete blocks design with
three replications. The experimental factors included zinc sulphate foliar application (control, foliar application
at stem elongation, and flowering stages) and four rapeseed cultivars (Hyola401, Hyola308, Zarfam and Sarigol).
Results showed that foliar application significantly affected grain yield, silique.plant™”, grain.silique™, 1000 grain
weight, oil and protein content. Foliar application of zinc sulphate at stem elongation and flowering stages
increased grain yield (by 11% and 17%, respectively). Also, oil and protein contents were increased by
application of zinc sulphate. The highest oil (35.1%) and protein (27.3%) contents obtained from application of
zinc sulphate at flowering stage when compared to control treatment. Cultivars were significantly different for
grain yield, yield components, silique length, oil content, protein content and plant height. The highest (4201
kg.ha™') and lowest (2981 kg.ha™) grain yield obtained from Zarfam and Sarigol cultivars, respectively. Oil and
protein contents were also significantly different in rapeseed cultivars. Zarfam had the highest oil content
(34.9%) in comparison to the other cultivars. It is concluded that that zinc sulphate foliar application on Zarfam

cultivar at flowering stage resulted in higher seed yield under the climatic conditions of the experimental site.

Keywords: Flowering stage, Foliar application, Oil content, Rapeseed and Zinc sulphate.
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