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Effects of slow-release nitrogen fertilizer application ratio on yield and
nitrogen fertilizer utilization efficiency of winter wheat

70U Qifang, GU Xiaobo, LI Yuannong, CHEN Pengpeng, CAO Junhao
(Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas, Ministry of Education,
Northwest A&F University, Yangling 712100, China)

Abstract : Considering the low fertilizer utilization efficiency in Guanzhong, Shaanxi Province, the experi-
ment for the combined application of slow-release nitrogen fertilizer and urea was carried out in Yangling,
Shaanxi Province. Different combinations was set, namely, NO(non-nitrogen fertilizer) , N1(100% ure-
a), and four different fertilizer dosages including N2 (100% slow-release nitrogen fertilizer) , N3 (25%
slow-release nitrogen fertilizer + 75% urea) , N4(50% slow-release nitrogen fertilizer + 50% urea), N5
(75% slow-release nitrogen fertilizer +25% urea) , and the non-fertilization CK was used as the control.
Subsequently , effects of the combined application of slow-release nitrogen fertilizer and urea on dry matter
accumulation and nitrogen absorption of winter wheat, soil nitrate content and distribution, yield and utili-
zation efficiency of water and nitrogen were analyzed. According to the results, compared with N1 and N2
treatments the combined application of slow-release nitrogen fertilizer and urea not only can significantly
increase the dry matter accumulation (4.69% —11.40% ) , nitrogen absorption (5.92% —24.08% ) and
yield of winter wheat (6. 00% - 22. 41% ), but also can enhance the content of nitrate nitrogen
(2.09% -45.51% ) in the surface soil (0 =40 cm) , reduce its leaching to the deep soil and finally im-

prove the nitrogen utilization efficiency. In addition, in N5 treatment, the partial productivity of nitrogen
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fertilizer (42.46 kg/kg) , agronomic utilization rate of nitrogen fertilizer (15.46 kg/kg) , as well as the

apparent utilization rate of nitrogen fertilizer (47.79% ) of winter wheat were the highest. Moreover, com-

pared with N1 and N2 treatments, the dry matter accumulation of N5 treatment increased by 11.40% and

9.20% , the above ground nitrogen accumulation increased by 24.08% and 11.49% and the yield in-

creased by 22.41% and 11.00% , respectively. The residual amount of nitrate nitrogen in the N5 treat-

ment of 0 =40 cm soil layer was the largest at harvest time, which was increased by 1.30% -19.52%

compared with other fertilization treatments. To sum up, the combination of 75% slow-release nitrogen fer-

tilizer and 25% urea treatment is the best fertilization scheme for high yield and high fertilizer utilization

efficiency of winter wheat.

Key words: winter wheat; slow-release nitrogen fertilizer; yield; soil nitrate nitrogen; nitrogen utilization

efficiency
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BHE R 2 R IX ALK - TR HE &6 5 S50 =
W0ty AR AT, 0 sty b S 2 8 ol 2 XL 3 T A
X, AR AR ST S Ry 475.5 KI/m® , ZAE B350 0
13.0 °C,24FETCFEWH 210 d, 4F P& K 2y 632
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KK 24% (it & oK%) , #2458 pH {E N
8.12, THEZS T H1.38 g/em’ . FJZ(0 ~20 cm) 1
BRI 1 FR



5 4 191

AR, 5 R B ] LR 222 5™ i B SUIE R TR R i) 219

R1 RXBHRE(0~20 em) HIFFHRBE

e T 2R/ N Y Y AR S/ S/
7N
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Je AL, K2 &K i 14% JSFREE .

(3) FEAR B R B2/ INAZ Hl b3 o343 FR 2K - R
SR, TR I 0.5 mm AYTH NG FREE, 20 MR
WA A m PSR s e A R/ o it
2.4.2  EEARXIRARM E

(1) BB K &« SR HIBE T 00 2 4 8 o i &5
KA A TRy 100 em, 0 ~40 em PR J3E A HURE [H]
55 10 em ,40 cm DR BURE[E] R 20 em,

(2) ARG BB TS &K
05 1) b SR IURE 2 AH ], BBURE JS 8 AR AR T
JE B 0.5 mm i, 3% 223 3 43 B 300 5 + 58
AR & &

F2 RBWVEREEHEEAR kg/hm’
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A ELitE A 5 % I ERAT
FER CERER kA R o g
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CK  Ajtie 0 0 0
NO AL 0 0 0
N1  100% JR & 0 391 180
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N3 25% ZZBENE +75% IR % 122 293 180
N4 50% ZREEME +50% R % 243 196 180
N5 75% ZRENE +25% R % 365 98 180

2.4.3 K ORA R RE

(1) AN A 2 5] A 2 (nitrogen agronomic effi-
ciency, NAE ) & BEAR A= 7= 77 ( partial factor produc-
tivity of nitrogen, PFPN ) & B WA A % (utiliza-
tion rate of nitrogen fertilizer, NUR) 3 Wi$§ %5 FH A
K (1) ~ ()5

NAE = (Y, = Yy)/F, (1)

PEPN = Y/F, (2)
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NUR = (Uy - U,)/Fy x 100 (3)
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WUE) FIFIE(4) ~ (5)
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ET=P+W, -W,+K-R (5)
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3.3 ZRRIEEALGIMZNEFTFERMBEE
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P 380 D) BT s N R R A R #, N3 N4
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FH Ay 46.87%
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FHH A B3 8 T 12.43% ~ 53.57% (14. 66% ~
56.61% .14.91% ~56.95% ,N3 N4 N5 gh##r N5
R IR T e A R 41. 69 g, N3 b3 /)N Hy 40. 88
g, LRI ZE AN 3 . M AL N1 ~ NS Zh3i 5
CK e, i AL B4 38 7= T 11.71% ~57.26% ;
A 5 NO Ak 3 AH bb, i 20 &b 3 43 ) 3 = T
11.71% ~36.74% ., ZRENE 5 IR KRB AT N3,
N4 N5 4b38 55 it R ZE A N1 A 3R Lo AR ™ o bk
RN T 16.38% 19.81% 22.41% ; [A]i} 5 N2 4b
BEAH L, AR i B N T 5. 76% . 8. 88%
10.10% , 2056 ™ i fe e RO AL P R NS Ab B, Ho™=
N7 643 kg/hm® , £ AH = i AR E]/IME R A N5 >
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3.4 ZBRREREALLLGINEZ/NEK ERAREN
Al

4 NERER N H A 4 /N 32 KRR
BRI IR IR EE . R 4 bl 0, ZRAIE
5 PRZE W AT LABE 55 4 /N K o R, 2 5
B3 (p <0.05), NI N2 N3 N4 F1 N5 4bHf )k
RIS 5 e CK 255 T 50. 08% ,55.29%
62.07% 64.69% F1 66. 12% , 4> 3|t NO &b P 45 25
T 12.06% .15.95% 21.01% .22.97% F124.04% ,
ZREBE(p <0.05), N3 N4 N5 4bFH 5 N1, N2
ARFRAR EE , K R AR B 253 ( p <0.05) N3,
N4 N5 4b 2 5 bt N1 4b PR32 & T 16. 38% |
19.81% 22.41% , 43 5 b N2 Ab #4225 T75.76% .
8.88% \11.24% ,N3 KbHLFI N4 kb3 2 [8] 7K 53 K| H
BRSO N4 ZhEERD N5 Ab B 2 8] K 43 )
SR 2L NI 3, N3 AN HURT N5 Ab B 2 ] 7K 43 F1
WOR2Z5FRE(p <0.05), K3F RCR M i
K NEAE TR I S bR, i 2 BRI A N2
N3 N4 FiI N5 ab 3 e, [ 45 2 6 2800 it FH L A1) 1) 34
7K FI AR B IS K5 s/ i i 3, & 4b
PRAC/NZZ IR R R RN : N5 > N4 > N3 > NI >
N2 >NO > CK, iyt n] WL, 2% B AL 5 R 2 B it o]
P v K B TR A R %3 S BRK B IR A v 5OR o

R AR A 7= 07 R T oF P i 5 i R 22 ] Y
KZ, BN A= 7 77 bt 9% B¢ U0 it FH L 481 %) 38 hin 5
KA PR B AH [R) A R e, IR IR AR 7= 1 85
— BT RN E R R B, N2 N3 N4 N5 b3

F M8 s A2 7= 1 b NI &b B 42 & T 10. 04%
16.38% .19.81% 22.41% , 2% 5% (p <0.05),
J et G2 ENE A Sk s TR . AR FIH
IR T A I T E . N2 N3 N4 NS b 3 )
NEAR = AR 11,17 ~ 15. 46 ke/kg, £5 4k 3 [a] 2=
SR E (p<0.05), 705 NU Ab P4 & 1
45.25% 13.86% .89.33% .101.04% ., W] Ul jits FH 2%
BRNEREIS 4 M ZNE R A IR . BUIERWA
BT 2 2R 6 EIE ) RIS B, N2 N3 (N4
FINS AR RNERA 25 N1 ALFEAR LG, 4351
BN T737.28% .59.02% .69.33% \79.44% , 7% % i
F(p <0.05), 5SPMERANCSIREA I, 2R
RUIE 5 PR C it 55 A A1) T AU 2 R 232 0 48 e o
RN A 3 RIS A A1) I3 DL R BE R WA
I K N5 >N4 >N3 >N1 >N2 >NO > CK,

*3 ZBRBEALGINENEFEREMEEENZIE

e ks g RAAIEFR TRIR APRDTR/
em  CREC B¥/mT R/g (kg » hm?)
CK 5.1c 33.3e 338.7f  26.62e 4860. 1f
NO 5.2c 34.0e 405.3e  28.86d 5589. 3¢
Nl 5.8b 39.3d 524.7d  34.84c 6243.7d
N2 6.2a 42.0c 546.7¢  36.36b 6870.7¢
N3  6.3a 43.0b 563.3b  40.88a 7266.3b
N4 6.5a 44.0a 631.7a  41.69a 7480. 7ab
N5 6.6a 44.3a 644.3a  41.78a 7643.0a

TE A G T BRI e BB P22 5 (p <0.05)

x4 ZRREEALHIXNZNEKR AR AR

e %4 KAy R, RIBARLE= 1/ RIBL2EFI AR/ B eSS
(kg - hm™) (kg - hm™ - mm™") (kg - kg™") (kg - kg™") FIH /%
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