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Effects of potassium fertilizer type and application time
on yield and quality of oil sunflower
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Abstract: To analyze the effect of potassium (K) fertilizer types and application time on the yield and quality
of oil sunflower, a field experiment was conducted in 2014-2016 using oil sunflower hybrid, longkui No. 3 in Jing-
tai. The experiment included two factor randomized block design with 6 treatments and 3 replications ( Potassium
chloride (F1) and potassium sulfate (F2); 100% basal application (T1), 50% base fertilizer+50% bud stage
(T2), 25% base+50% bud stage+25% flowering period (T3) ). The results showed that there was no significant
difference between KCl and K,SO, treatments in disc diameter, thousand kernel weight, crude fat, oil production
and linolenic acid content. Compared with K,SO,, KCI increased the yield significantly in 2014. The F1T2 in-
creased the yield by 4.96% compared with F2T2, and F1T3 increased the yield by 4.06% compared with F2T3.
The Shelling percentage and oleic acid content increased significantly in 2015 and 2016, the Shelling percentage of
F1T1 increased by 1.50% and 2.99% compared with F2T1 in 2015 and 2016, and that of F1T2 increased by
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1.76% and 19.7% , respectively, compared with F2T2 in 2015 and 2016 the oleic acid content of F1T2 increased
by 5.92% compared with F2T2 in 2015; and the oleic acid content of F1T3 increased by 9.09% compared with
F2T3 in 2016. The crude protein content of F2T3 decreased significantly in 2014 and 2016; the crude protein con-
tent of F2T3 increased by 9.95% and 8.87% , respectively, compared with F1T3 in 2014 and 2016. The crude pro-
tein yield decreased significantly in 2016 and the crude protein production decreased significantly in 2016. The
crude protein production of F2T3 increased by 9.29% compared with that of F1T3 in 2016. The linoleic acid con-
tent decreased significantly in 2015 and 2016, the linoleic acid content of F1T3 increased by 3.17% and 3.03%,
respectively, compared with F2T3 in 2015 and 2016. There was no significant difference in disc diameter and lino-
lenic acid content of oil sunflower among K application times, but there were significant differences in thousand ker-
nel weight, shelling percentage, yield, protein content, protein yield, crude fat content, oil yield, oleic acid and
linoleic acid. The best application time of potash fertilizer was base application. There was a significant positive cor-
relations between yield and disc diameter, thousand kernel weight and kernel yield. There was a negative correlation
between oleic acid and linoleic acid.

Keywords : oil sunflower; potassium chloride; potassium sulfate; potassium application period; yield; yield

components ; quality
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Table 1 Soil fertility of experiment field in 2014
pH FHHUR/ (g« kg™) HRE/ (mg - kg™') BB/ (mg - kg™') B/ (mg - kg™') CIm&E/(g- kg™) B/ %
Organic matter Avail. N Avail. P Avail. K Chloride ion content Saltness
8.51 15.5 55.4 27.7 179.9 0.2 0.07
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Table 2 Design of fertilization experiment
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Table 3  Effect of different K fertilizer and K application time on yield components of oil-sunflower
b FAz/em ThiHE/g B/ %
it Disc diameter 1000—kernel weight Shelling percentage
Treatment
2014 2015 2016 2014 2015 2016 2014 2015 2016
FI1T1 19.0a 18.8a 20.6a 64.8a 60.7 a 61.5a 78.7a 75.9a 78.6a
FI1T2 18.7a 18.5a 20.5a 59.4ab 59.8ab 60.4ab 76.7ab 73.9be 77.6a
FIT3 18.1a 17.9a 20.1a 56.5 b 58.7he 60.4ab 76.5ab 72.9¢d 76.4b
F2T1 18.8 a 18.6a 21.0a 62.3ab 60.0ab 60.8ab 77.9a 74.8b 76.3b
F2T2 18.2a 18.2a 20.5a 60.2ab 59.6ab 60.7ab 76.7ab 72.6d 76.1b
F2T3 17.9a 17.9a 20a 57.7he 57.7¢ 60.1b 74.8b 73.6¢d 75.9b

T R PR R NG FRER R [A]— 4 3 AN A b B ) 22 57 42 3% ( P<0.05) , T IA],

Note: Values followed by different lowercase letters in the table mean significant differences among treatments in the same year (P<0.05). The same below.
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Table 4 Effects of different K fertilizer and K application

time on the yield of oil sunflower

Fo6 AEMEMMERFAXHEEERREZERTEHNXIT

Table 6 Effects of different K fertilizer and application time on

crude protein and crude protein yield of oil sunflower

77 HE Yield/ (kg - hm™?)

A3 Treatment

2014 2015 2016
FI1T1 4312a 4194a 4223a
FIT2 4122b 4030ab 4108ab
F1T3 3943¢ 3892b 3998b
F2T1 4225ab 4146a 4227a
F2T2 3927cd 4024ab 4091ab
F2T3 3789d 3983ab 4017b

x5 MEFESFEMREXREIER
Table 5 Correlation coefficient matrix of oil sunflower

yield and yield components

. o -
. Disc  1000-kernel = Shelling
Item Yield . .
diameter weight  percentage
Pl Yield 1
#3542 Disc diameter  0.37** 1
TR .
1000—kernel weight 0.37 024 1
ik 0.44" " 037" 0.54"* 1

Shelling percentage

Hieow o 3K P<0. 01 KP ERFAK, =K P<0.05 KF I
BERK,
Note: * and * * indicate significant differences at P<0.05 and P

<0.01 levels, respectively.
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HEASE % MEAE/ (kg + hm™)
Crude protein Crude protein yield

2014 2015 2016 2014 2015 2016
FIT1  15.14ab  1592ab 14.13a  652.84a 667.78a 596.43ab
F1T2 1494b  1547c  13.76ab  61590b 623.47bc 565.71b
FIT3 1378¢  1543¢  13.08b  543.37c  60047c  523.20c
F2T1 15552 160la  14.60a  637.15a 663.72ab 616.76a
F2T2  1547ab  15.65bc 14382  607.62b 630.05abc 588.26ab
F213  15.11ab  1558c  14.24a  5724lc 620.68c 571.79b
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Table 7  Effects of different K fertilizer and application time

on crude fat and oil production of oil sunflower

HUIRIT it %

Crude fat content

P / (kg - hm™)
Oil production
2014 2015 2016 2014 2015 2016

FIT1 S517la  55.03a  5244a  222995a 2307.806a 2214.55a
FIT2  5038abc 5320ab  51.05b  2076.94bc 2143.8labc 2097.64b
FIT3  4939bc¢  4945¢c  4938c  1947.30cd 1924.35d 1974.71c¢
F2T1  51.02ab  53.12ab  52.84a  2156.05ab 2202.66ab 2233.17a
F2I12 50.69abc  51.92bc  5046bc  1990.90c 2088.60bcd 2004.64be
F213 487lc  4987c  4947c  1844.71d 1987.66cd 1987.02¢

pisi]

Treatment
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Table 8 Effects of different K fertilizer and application time on unsaturated fatty acids components of oil sunflower

Kb 3 AR Oleic acid/% W2 Linoleic acid/% W BER Linolenic acid/%
Treatment 2014 2015 2016 2014 2015 2016 2014 2015 2016
FIT1 21.08a 23.89a 24.00a 62.31a 62.44a 63.34a 0.22a 0.19a 0.24a
FIT2 20.57a 23.72ab 21.72bed 62.59a 61.71a 62.74a 0.22a 0.18a 0.25a
FI1T3 20.23a 22.41c¢ 22.65abc 62.65a 60.13b 60.46h 0.22a 0.18a 0.25a
F2T1 20.57a 23.2abc 23.01ab 62.67a 62.73a 62.92a 0.23a 0.19a 0.26a
F2T2 20.4a 22.39¢ 21.36¢d 63.09a 61.89a 62.52a 0.22a 0.19a 0.25a
F2T3 20.57a 22.80bc 20.76d 63.11a 62.04a 62.30a 0.22a 0.18a 0.23a
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