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Effects of nitrogen fertilizer application on NPK accumulations and yield for oilseed sunflower
WANG Rong, HE Wen —shou”, MA Yu —bo, REN Ran, ZHAO Tao
(School of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract: To better understand the nutrition of oilseed sunflower plants, fertilizer field experiment was con-

ducted at Tongxin in Ningxia to investigate the effects of N, P and K fertilizers on yield. Results showed that N fer-

tilizer affected organs NPK accumulation at different growth stages. The accumulations of the three elements showed

S curves along with the growth, imitated by Logistic equations. In the maturity stage, 100 kg seeds of sunflower

were obtained under average nutrition ratio (N: P,05: K,0) of 1: 0.76: 2.93. Under the N,P,K, treatment

(12kg/667m” N, 6kg/667m’ P,0, and 4kg/667m’ K,0) , the highest total accumulations reached 47.99g/plant of

N, 35.45g/plant of P and 152.30g/plant of K respectively. The top yield reached 221.02kg/667m’ under 10. 53

kg/667m” of N fertilizer. The top economic yields reached 220. 48kg/667m” under 9. 54kg/667m” of N fertilizer.
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Table 1 Basic properties of the tested soil
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pH
Soil depth Organic matter Avail N Avail P Avail K Total salt (kI T}ﬁtiﬁﬁ

/cm /(g/kg) /(mg/kg) /(mg/kg) /(mg/kg) /(g/kg) Soil/water =1: 5) exture

R 1
0 ~30 5.41 20.2 13.2 169.9 0.79 8.64 O JTRG S+

Sandy clay loam

b R

30 ~60 4.74 12.3 12.2 110.6 0.70 8.61 TR S+

Sandy clay loam

1.2 gt
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O, FPRL PP R S8 0 Lo B, 2% B RE &t 20 31 ]
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100,
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100,
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Table 2 Growth period of oilseed sunflower
H 3
Date (M/D) 4/22 5/2 5/29 6/18 ~6/28  7/13 ~7/23  8/2~8/23 9/17
AT b i DO -4 S\ -4 I JHAE] Y WA
Growth period Sow Emergence  Four — pair — leaves  Eight — pair — leaves Budding Blooming Maturity Harvest
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Fig.1 Effects of nitrogen fertilizer application on N accumulation in oilseed sunflower at 4 different growth stages
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Fig.2 Effects of nitrogen fertilizer application on P, O, accumulation in oilseed sunflower at 4 different growth stages
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Fig.3 Effects of nitrogen fertilizer application on K, O accumulation in oilseed sunflower at 4 different growth stages

2.2.4 FFEREKFTF 100kg 474 07 & R A47 7
2% R 3 F, 100 ke ¥R H EAE 5. 68 ~
6. 19kg Z ], £ b S ARIGUT A N, P, K, >N, P,K, >
N,P,K, > N,P,K,;100kg ¥F ki i 7 P 7£ 1. 89 ~2.01
kg Z[A], 55 P05 7E4.32 ~4. 62kg Z [A] , &AL H =A%
JIfE K N,P,K, > N,P,K, > N,P,K, > N,P,K, ; 100kg

¥R K 7E 12. 31 ~ 17. 60kg 2 [i], % K,O 1&
14.82 ~ 21. 20kg Z [], 45 Ak Ht v {ER L )3 249 2 B Oy
NP, K, > N, P K, > N P K, > NoPoKg o Bt 4 it R
N, 2B o LA — e B . = 2R (N
D P K)FE R 10 0.33: 2.43, =813 (N: P,0,
: K,0) FX LBl 1: 0.76: 2,93,

x3 AEREHEAET 100k FFHPTERBHFHE

Table 3 Required for NPK components 100kg grain under different ratio of nitrogen fertilizer

= 3 —§h 2 i
Trﬁ:l\ti%nl N P K TNE % e N P, 05 k,0 ( Ngfi H:K%JO )
NoPy Ky 5.68 1.89 12.31 1: 0.33:2.13 5.68 4.32 14.82 1: 0.76: 2.61
N, P,K, 5.79 1.94 13.70 1: 0.33:2.33 5.79 4.45 16.51 1:0.77: 2.85
N,P,K, 5.82 1.94 13.66 1: 0.33: 5.82 4.46 16.45 1: 0.77: 2.83
N; P, K, 6.19 2.01 17.60 1:0.32: 2.80 6.19 4.62 21.20 1: 0.75:3.43

2.3 FABEKFETEHKKZE NPK FHRERAE
2.3.1 NERENHESTA MLIBIESS, AT
FH Logistic J5 FEBIHA [ ZE AL BE T A 57 40 AR B
A (F4) ., MG ARSI, IR0 R GE
OIIE Z T, (L2 e WA 0 AR A S 1 8] ok 200 P 35
i (N, P K, b3 #EIR |, i 1t ) AUNE (N, P, K, &b

B M HERT, N,PK,.N,P,K, N,P,K, N,P,K, 4bF
Wi 91 43 A 3k 45d . 42d,39d 38, B3 1A 43 il
32d.,40d 41d \36d, M PR 1B, N ZBSR lii
Z AEREAR, AL BN BRS04, 99/ 8k
5.83g/Hk 5. 92¢/ kM 5. 62¢/ Bk FIIL, i B AL it
FHE AR R R IERC,
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Table 4 N accumulation model of oilseed sunflower
b P [V AHIE R AL sl = ] BRI
Treat . Simulation Correlation The beginning Peak The end
reatmen equation coefficient stage/d /d stage/d
NoPo Ky y=6.37/(1 +142.87¢ 0081 2x) 0.978 7 45 61 77
N, P, K, y=7.38/(1 +60.63e 000 3) 0.984 4 42 62 82
N, P, K, y=7.53/(1 +44.91e 000 %) 0.975 8 39 60 80
N; P, K, y=7.08/(1 +64.89¢ 00747 0.961 4 38 56 74

AU 2K (& 4A) &, AR ZUIEAL BE T R
T MR LHS” Mh &, EXNEFTM
NoP K, AEHR R 70 B R AT AR T HE =44k

B AE Y], A3 B EE N, P, K, (N, P, K, (NS P K, Ak 2
15 14.87% 17.27% 11.1% , B N,P,K, AbFRf &

A —— B - CcC =

% 8 r NoPoKo % 6 [ —‘—EOEOEO ,‘_% 24 [ —— NoPcKo
. % = N:iP:Ke — E" L N;PEKE ~ ?D 20 | —o— NiP:Ke
'::ﬁ 3.9 6 r —— N2P:K> ':;ﬁ K r NoP:K» %‘\/ —— N2P2Ko
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=g 4 [ =Q K ~
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K g r oo 2r 8 8r
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2 =E e M
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Fig.4 Simulation curves of N (A), P,O,(B) and K,O (C) accumulations of oilseed sunflower

2.3.2 PO, EREMFH ST NI EEE
th, AT Logistic J5 BRI A ANEAL LR P,0, 55
SRR (ERS) o FEE A GRS N, P05 3%
3 TR R UG BB = A AT, 1FL A v 0 S I it 2 i 2 Ak
AN o v i R W 2 PR A R R A, BEOR
IRk A0 bl 3 it & i (N, P, K, (NP, K, Ab )
R, i A EIE (N, P, K, AR BE) IR AT, NoPK, |
N, P,K, N,P,K, N, P,K, b3 13 i K 3k 45d
42d 42d 40d, Hera a4 5 26d 32d 32d 25d, Ttk
W, PO, IR W 2, 70 A, & b 71

P05 LR L5100 3. 50g/Fk (4. 12g/Fk (4. 28/
3. T7g/fk. AT, 3 & AIE it A & 4 i P,0,
A,

MBI M 2 (K 4B) & i, AR E LT
P,0; For R B SRS BRI, SN EFY
NP K, AbFRA SR 53 FU R AR U B AR T e =4k
L, 7E RS, 435 e N, P, K, N,P,K, N;P,K, &b
FRAK 19. 31% ,23. 66% 7. 81% , Bl N,P,K, #b 3

.
HY /) o

£S5 TRBHRKFTEKEEP,0, FAMBERITE

Table 5 P,0O, accumulation model of oilseed sunflower

szl BT e AHIE R AL TG fo13 ] BEA
Treat ¢ Simulation Correlation The beginning Peak The end
reatmen equation coefficient stage/d /d stage/d
NoPoKyg y=4.4/(1 +430.15¢ "0 1046x) 0.981 6 45 58 71
N, P, K, y=5.26/(1 +121.5e%0822) 0.988 2 42 58 74
N, P, K, y=5.45/(1+130.87e 00835) 0.987 4 42 58 74
N; P, K, y=4.74/(1 +244.28e 01 5) 0.964 6 40 52 65

2.3.3 K,0 ZERENFHETA  NLZIMBHESE,
AJJH Logistic Jy PRI RI ZE AL BT K,0 52401y
R (K 6) Bl A & 15 m, K,0 57531
FALR B B b U (N P, K, Ab 3 1, Y
AME(N,P,K, (NP, K, b3 4 5 o g 06 10 il e
R B3 BRI Y 3R 20 B 2t 2 o 1Y
AFEmHEE . NPK, .N,P,K, N,P,K, N,P,K, Zb¥f
WG W oy ) K GE 46d . 41d ., 43d,43d, PR3 A )

17d.24d 24d 23d, TP A )X K,0
IR R TEEA , £5 Ab B K, 0 FUER F 7514 13. 82
g/ MR 15.86g/ Pk 17. 67/ BRI 17.33g/Fk, Al U, 34
RUEE R T DA E K0 LR,

B ZE (B 4C) B AR EAEA R K,0
TN MBS EH S AL, &SN EF Y
NoP Ky AbHR IR A R AR A T H e = Ah#,
TERAI, 70 5t N P, K, (N, P,K, \N,P,K, &b F
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Table 6 K,O accumulation model of oilseed sunflower

i By AR B R P HEA
Treatment Simulation Correlation The beginning Peak The end
’ equation coefficient stage/d /d stage/d
NoPo K, y=17.6/(1 +4 384,67~ 137) 0.981 6 46 55 63
N, P, K, y =20.08/ (1 +454.92¢ 01145 0.988 2 41 53 65
N, P, K, y=22.3/(1 +400.76e %10 4 0.987 4 43 55 67
N; P, K, y=22.22/(1 +425.75e % 110%%) 0.964 6 43 55 66
2.4 ARERERKEXNHEFERZFUHEMNZN
IS AR (3 7) [ M i it 2 1 A 250 .
— & W AR T B T R A, 7 Bl 1 [
AR IR R R R /\.
HE N, PoK,  NoPy Ky NoPoK, A 5B NoPoK, B 7 c oLt
40.65% ,19.94% 13.21% , % AL i) 22 7 1B 5 2
NP, K, Ab BRI 2 oAl i e i , 74 Lo B 4 3 |
MK 2R (B S) - w# (YN) 5 e
MR (X) [EIH 5 YN = —0.542 5x° +11.424 7x T s}
+160.866 8, 4jifi N §## % 10. 53kg/667m” i}, i
e A B ok, R 221 02kg/667m* . 25 %0 50 o0 o 20
BEEHE N B Ry K e 18 Rk, AR 2 usk HEEE Applied nitrogen fertilizer / (kg/667m?)
Jiti 2 5 A 9. 54kg/667m’ , 7= itk 220. 48kg/667m’ B 5 TREEEKFEHEFLmENZM

(4l N g 5.06 7T/kg, M FH2E M4, 7070 k) .

Fig.5 Effects of different ratio of nitrogen fertilizer on yield
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Table 7 Effects of different amount of nitrogen application on the price of oilseed sunflower

e FE LS IN

BRAEHA BRACEEA RERHZ R4S

Tl‘(ﬁinl Yield/ Income Nitrogen input Phosphate input Potash input Economics F’;ﬂ?}l{?t
(kg/667m?) /(yuan/667m?)  /(yuan/667m?) /(yuan/667m>) /(yuan/667m>) /(yuan/667m’)

Ny Py K, 164.90c 775.04

N, P,K, 197.78b 929.56 30.36 39.12 34.52 50.52 8.94

N,P,K, 231.94a 1 090.13 60.72 39.12 34.52 180.73 8.11

N;P,K, 186.69b 877.45 91.08 39.12 -34.52 -62.31 5.33

TE M RF LA A%y 4. 70 J0/ke, 4l N A 5. 06 J0/ke; P, Os A% 6. 52 J0/kg; K, O 4% 4 8. 63 Ji/ke
Note of prices:oilseed sunflower 4.70 yuan/kg, net N nutrients 5. 06 yuan/kg; P, 05 6.52 yuan/kg;K, 0 8.63 yuan/kg. VCR:value to cost ratio

3 g4

MR RN, T A N 54, W25 i 9
W TFIEH A LI N RAEAS 4 B 1 R E R
it > ZE > AR > 25 > A > JERE i > RS > ZE >
oA > MRS > b > 28 > 68 > MR 85 % (P,04)
R > ZE >R > ZE S M > JERL, > 25 > fERE >
FFSE > ML AFSE > i > 28 > fE# > G B R (K,0) R
> ZE S, > ZE > S B8 ZE > > IR > iR
> KPS, ZE > M > JERL > RS > M, X4 R Sk
HEBERY BB AR R A A LS AL, R
ARG T FH R 6 b 5 R [ (RS D 0
FORA B AE SRR R BTG,
JEZERE KO ZEMR 2R i R R R

(R AR A BRI & s, A RTE
A E Ik B i (A, RS B S R ARG, HAE
AT, E = REEA BB L& 25 B XA
R R WAL

AR RNCAL BT N P,05 Fl K, 0 3£ 73 TR Zh 2%
B PS” B £, £ & Logistic J5 %, HLFH A it %
SR, AT A — g . 100kg Ff
LT & B (P,05) (B (K,0) 435I 7E 5. 68 ~6.19
kg 4.32 ~4.62kg . 14.82 ~21.20kg Z 0], —H 2
(N: P,04: K,O0) FHHfilhy 1: 0.76: 2.93, ik —45
G AEBERY s e B A K P R G 4
AT, A X FE WS IA A, i 2 A R
100kg ¥7ki flf 5 N 7. 4kg \P,0, 1. 8kg K,0 17. 6kg,
ZEER LGN 40 1 95 AR PRI AR Y s 4
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P

A% 100kg #7525 N 5. 02kg, P,O5 1. 62kg, K,0
7.64kg, A B SBERLEI O 100,320 1.5, X A]
RE S IMZE A S ) S R A G AR — o Y [
it FH RS X 25— 3 R T, 2l o 2
BF, ST 3 ™ 5 R B, A BESE Y, M N B
10. 53kg/667m’ i}, jili 3% = & ik Fl de K, e K(E K
221.02kg/667m’ , iz fE 25 T 3000 it & HE K 9. S4kg/
667m” | #1775 220. 48kg/667m”
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