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Effect of Fertilization on Yield and Quality of Oil Sunflower in Salted Soil of Ningxia, China

QIAN Yin', HE Jin—-yu%, HE Wen-shou'~*"

(1.Agricultural School of Ningxia University, Yinchuan 750021, China; 2.School of Civil and Hydraulic Engineering, Ningxia University,
Yinchuan 750021, China; 3.Breeding Base for State Key Laboratory of Northwest China Land Degradation and Ecological Restoration,
Yinchuan 750021, China)

Abstract: Combining field trial with test analysis, a nitrogen (N ), phosphorus(P,0s) and potassium (K,0) fertilizer experiment of oil sun—
flowers was set to explore the influence of different ratio of N, P, K fertilizer on dry matter accumulation of oil sunflowers, nutrient absorption
and accumulation, the yield and quality, etc in salted soil of the northern Ningxia, in order to provide scientific evidence for regulating and
controlling of fertilization in the salted soil and enhancing the yields and quality of oil sunflowers. The results showed that: in the salted soil,
the plant which had been disposed by N, P, K fertilizer had more advantages, the 1 000—grain weight, fruit quantity of each oil sunflower and
yield per plant and hectare all increased significantly. Treatment of adding the organic fertilizer on the basis of N, P, K fertilizer could also in—
crease the amount of N, P, K absorption significantly. At the same time, the application of N, P, K fertilizer would increase the fat content and
reduce the protein, increase the oleic acid and stearic acid, reduce the content of linoleic acid and palmitic acid. The needs of nitrogen (N),
phosphorus ( P,05) and potassium ( K,0 ) absorption of oil sunflower seeds were averagely 6.1~9.6, 3.2~3.8 kg and 12.3~13.7 kg, about
1:0.40~0.55:1.43~2.09 in ratio, 1:0.49:1.79 averagely in ratio.
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Table 1 Basic properties of the tested soil in 2014

I Soil depth/cm

Ef=LY

0~30 30~60
4% Total N/g-kg™ 0.65 0.44
Bl f# % Avail. N/mg kg™ 63.5 48.1
41 Total P/g-kg™ 0.48 0.39
S Avail. P/mg-kg™! 21.3 20.2
A Avail. K/mg kg™ 161.3 121.3
AP Organic matter/g-kg™ 13.04 12.48
pH(H.0)/5:1 8.5 84
4k Total salt/g-kg™ 6.3 5.6
27K Moisture content/% 18.7 19.7
%47 Bulk density/g:cm™ 1.3 1.3

R2 mAEBER BRI AR
Table 2 Experiment design of oil sunflower with nitrogen,

phosphorus and potassium

JENE kg hm? 5 HLIE kg hm™

i N POs KO FHAm
JEHE(NOPOKO) 0 0 0 0
AHUEEEHLE) 0 0 0 2 895
JEA(NOPK) 0 90 60 0
JCH (NPOK) 210 0 60 0
T4 (NPKO) 2000 90 0 0
AP (NPK) 210 90 60 0
BHE+ERS CEPUE+NPK) 210 90 60 2 895

1.2.3 Pl 5%k

THHE 60 em, #REE 20 em, /NX Z [ FTHE , 35 55 60
em, E 15 em, 5% 180 em, F/NX 17 7, B4T 23
PR, /INX 391 #, BiAE 25 83 340 Ak -hm™,
1.2.4 Jtift 77

LA WA HIE 70% ZNE St s A AL, 7E i H
] H 238 P45 A 4 MO J5 ERE A £ Cie R 10~15
em), JBAE K FTAEBLEE A (6 X ELM )8 it ZUE (4
SV AR 30% ).
1.3 MEmE R AFZE
1.3.1 Jh A S EFIC R

FERD T RS AR A O, L3R 3.
1.3.2 AR bR I E

PR ZEMS A AR TP
1.3.3 HRE N P K @i iE Jik

K HS0,-H,0, 147, P Bl e Z0AN &
SRR PUHE e o a, AR
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Table 3 Oil sunflower growth record
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1.3.5 FEMEFR- R T

&2 E T 5 e UM AL (N) B (P)
(K)#r it (%) B N P K Wi, 585K PLK 43 3]
FeLA 2.291 4 1.204 6 FHH N P05 K0, £5-4 E A B
N N P05 K0 FR43M I A
1.3.6 Wogkid™

TR 1) 2% A R s IO , 2 HE/INX Rk T
2T, SRR IN RS S,
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K Excel 2010 1151, SAS 8.2 #AFGEHH kil .
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FET-Hy B FR 24 )R 147.3 ,142.9 140.1,139.8
g, A 2 e 2 SRR IR GT 1] H 35 T4 SRR R s
& A, UL ER L S T IE AR SR A LE

ITHT T ) H 25 A 38 A I 45 0 R UL MRk
B, A AL P A AR B
2.2 REERREXT it A B B ZE - 2 RN

e S5 Z% 4 0T LU H AN [ it AE Ak ZEGE 3k FH 1]
H 2554 = m R A s m, AU b 3 ARG HUIE +
B A ) 45 7= BRI e T A A B, TEHE A 0
Ko HACPEMTRIEAE 27.7~34.0 g Z 0], F-IH{EH
31.5 g, AR AL IS A HUIE+ U AP b 2 8 2 T H:
A 38 ;A5 A PR BRAR S5 25 UFE 1 463.3~1 850.2 2
[E], SPHME R 1 693.0, AU A0 R 2 = T I b 2
AT BB R TE 28.3~36.0 g Z IR, P I{E N 32.3
g, R AL F S A ALIE+ U A B 5 i AthAd
P A% AL TR PR AE 2 340.4~2 790.0 kg-hm™ 2 i), F-
BIE A 2 590.0 kg-hm™, ZUBEHR A3 5 A HLIL+ A BE
BRAL R T HARAL B . A AL BRI PR AE 0.0~
19.2%Z 8], P38 R 10.7% , R Wb 5 HLIE+
R AL B T A AN B . DLJCHE R AL Bl
Jiti R (R AN [) , 5 A RS54 AN [ R B ) 1 7™ , Ul A
PRACA HUAL AL 3G 7= i 2, —H A A AL
JE A B = BH G B R R A B AN T
2 A AL E I 1) H 25 P R o
2.3 |4 100 kg FFEET R R R B 2 R H LG

MELE R 5 T LIE Y RIRDi AR FEXT 100 kg
IS I T R AT S 0 50 o L 0] EL A AN ) A
i) o SR R T, AR BENE FEIAE 6.1~9.6 kg Z [0],°F
BIE R 7.3 kg, A UL+ B 0B B 2% = F HAth b
B GBS I TR 1 H SRS R, A AL
AEAS e A5 24 %O T, — 3 5 I it P, T B S 4 o
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Figure 1 Oil sunflower plant changes of height, stem diameter, diameter of disc and dry matter weight under different fertilization treatments
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Table 4 Test statistics of oil sunflower under different fertilization treatments

hb 3 TR/ MRS SRR M g 7 kg hm? 179

e 27.721.5¢ 1 4633247 28.3+0.6¢c 2 340.422.0d 0.0d
A HLIE 30.3£2.5h 1 645.2+5.5 30.0£1.0c 2 4413£2.5¢ 4.3+2.6c
TR 30.742.1b 1 650.322.5e 29.0¢1.7¢ 2 411.120.6¢ 3.0+1.0cd
T 32.0+1.0ab 1 748.154.4c 3534150 2 685.2+4.4b 14.8+4.0b
Tk 32.00.0ab 1 662.1£7.5d 32.0+1.0b 2 685.2:1.0b 14.8+1.3b
R 34.0£1.0a 1 850.2+4.4a 35.7+0.6a 2780.1x1.2a 18.8+1.7a
A HUAE+ 34.020.0a 1 833.11.7h 36.0£0.0a 2790.0+1.0a 19.22.2a

T : RSB E AR RNG FRERIRTE 5% KV T 253 8% . T,

Z 0], FEE 3.6 kg, ZUBEHR AL S A HLIE+ 005 B
Ab PR R T AN, RS A AU + R Ak
PRTC 05 22 5 o 0L B R T 3, A AL IS IR 7 12,3~
13.7 kg Z[0], ~FI{EA 12.9 kg, A HUAE + 05 0 A0 34
B E T HARAL I, Towab IR AR T A AL 2,
WAL Sk P s i A . BT 2, e
HEHR s 1 ) H 25 R A WS RS e R
PRIC LAY EXG A ML AL R = £

I EHZE AR Dl 25 FUNE R FHRCEBETE R g i
— 568 —

TER b 3450, A ) H 22 AR K 100 kg Ff
SRR A (N (B (P05) A (K0) Y Fe 124 4 1
0.21~0.28:2.22~2.30, ARXIR45 R 2K 1:0.40~0.55:
1.43~2.09, -3 1:0.49:1.79, i3 B - 58 v £ 5 5 1
Jnas i A ) H 20 R 1, WL R e
2.4 FEESRIEXT M A | B ARG B A R

IRIREE IR 6 FRHT, ARl it JE Ak Xk i 1) H 2%
KL BT AE — 2 M52, 08 11 B &, 45 Ab FHYE
FEIE 17.6%~26.9% 2 0] , - Y58 22.1% , R 8 b
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Table 5 The amount of absorption of N, P, K on 100 kg seeds

under different fertilization treatments

piszil W N fi/kg W P,Os ft/kg W KO ft/kg  N:P,05K0
LA 6.120.1g  3.240.0e 12.74¢02¢  1:0.53:2.09
AHLAE 6.2+0.1f  3.520.1d 129+02¢  1:0.55:2.06
TR 6.6:0.0e  3.6+0.0c 12.840.1c  1:0.54:1.94
TeH 75202c  3.7#0.1b 12.3203d  1:0.49:1.64
T4 7.020.0d  3.4x0.0d 12.720.1c  1:0.49:1.80
A 8.340.1b  3.8+0.0a 13.2+0.1b  1:0.46:1.59
HHE+ERE 9.620.1a  3.840.0a 13.7+¢0.1a  1:0.40:1.43

S A MU+ A 25 T A B A HUEAL
FRFNTCE AR PR 25 S5 i 2, HL9 5K T AU e IE Ak
AP+ AR A AR A 2 AN B 2 BT
HLAE XS 2 1B A 8 i Dk AS R, AU I AR i 2

AR S, A FYE FEIFE 52.6~62.7 g+ 100 g
ZIA], A Ny 58.4 g+ 100 g, A5 HLIE -+ B AR Ak 1
(U 0 132118 =0 1 W < (A E e oo+ i = R 2 D )
FIR A MR AR, - E R A, BRiE i . B
SRR IE XS g P 16 on 2 35 R 2 1 o i B0k
SIS R I, Bl A it SR S MR 7 a2
KA RRE G O i 5 8 1 B 2 ) 2 ELR A G A
RIS ST R B, Eh Ak RIS, AU BR b BFF Y
NN Fr i 5 8 i i ) R A G, S AT B
SyATER A ) H 2R AU AR o3 AT
SRR T ) H 25 AR 3 el

7 6 ATLUE IS MR AL A, YR I R L
REPR B RRIR O AP AE—E 255, R T 3 , #4540
PIVERITE 27.1%~30.8% 2 [0, F-IE N 29.0%, HHL
NE+ R B AL P f s SRV VHER T 7, A AL HENE IR
58.2%~61.8% 1], F-YE K 59.3%, FHLIEAEFE
= SUREIR T 5, S A PRI FRIAE 4.6%~5.3% 2 ],

BIE R 4.9% , TCAEALBE I 5, A HUAE + 0 B Ak 3 £
0% s WERE AR R 75 , 25 b FEVE EIAE 4.5%~6.4% 2 1], -
YIEN 5.2% , A3 HUIE+Z B A P 5

TR IS T, A LR A B AT S A i
] 2SRRI 2 . MR & s AR R & i b
EUGHER 5 B 1 THIER 1 s RN S TR B ) 4 v R
AT, B AL B RTBfEh FH 1e) H SRR G e TR
B RIS R T i S 2 N I TG 8 1 BT 5 & IR
AR R % i A v DU S BB A
RN R B 43 ] 46 =l R ) H 2R 8 i i, AU
FVBEIE B 53 T RS B ARG FH 1) H 25 M8 7 % s s/
B A T b g BRI B0 P R v v 1) H 25
PR o, AT i R 1 o, T DA R B RU A A B 1)
B RER S4B it P 1) H 2% e 04 0 S T 1) e R A 5 RV
BAD P 1 UIE RN A R i o3 2 T S R T
] H SE BN TR 1 1t , R (ICAR AR R 1% 1t o Al AR AR 2
TERRFEER AL T RO TS O, I Eh E n 3 n
REAE UM S A AR IR 9 R 9 A B, A T R 1 A
TEREER . WIRRER 1 AR 1k 37 38 S B A2 AN B I
B SASLIGAEe AR, UL R R AT,
SR Ah T T B S e P ) S R A R R
i (A SRR MR A R 1 i

3 it

AL TIRAAET R AE B2 3l R 1) H 2Rk
e R, SO, BEAR R, A5 Ak BRAR IR T4 i SRR
R A ST RS, AT R g, P
SR AR, JE I S, DR, U B A B S H AT
(e

AL LIESEAET R AE B2y 1) H 26T
REELIG N, BORRES SRR N, B S 0 S A 1 H
ZEPE RGN, B AR BN W A DU+ R A

& 6 B HEALAL I A 1) H 244 )R

Table 6 Grain quality of oil sunflower under different fertilization treatments

Ab3p WE/%  HBENi/g-100 ¢! - : N IR :
HWER IR AREEER O REARER  LLEER AEAERR KREETHER  WRRER  HAh
JoHE 17.6d 62.7a 27.7¢c 61.0a 5.3a 4.6¢ 0.7a 0.3a 0.2a 0.1a 0.1a
FHUIE 17.8d 62.5a 27.1¢ 61.8a 5.2a 4.5¢ 0.7a 0.3a 0.2a 0.la 0.la
TR, 20.9¢ 53.4d 29.9h 58.2¢ 5.0b 5.3b 0.7a 0.3a 0.2a 0.1a 0.3a
T 24.8b 57.5¢ 29.5b 58.8¢ 4.8hc 5.3b 0.8a 0.3a 0.2a 0.1a 0.2a
TR 20.0¢ 59.7b 27.9¢ 60.5b 4.9bh 5.1b 0.8a 0.3a 0.2a 0.1a 0.2a
AR 26.9a 60.1b 30.3a 58.2¢ 4.7be 5.3b 0.8a 0.3a 0.2a 0.1a 0.1a
BEHUE+E 4 26.8a 52.6d 30.8a 56.5d 4.6¢ 6.4a 0.9a 0.4a 0.2a 0.la 0.la
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