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44.3% AR T AR ML HHZ s /N2 IR F I 2 P2 1 A B S R A R W R 16,600~
59.8%,21.5% ~60.4 % s i 2 /N4> BB FZ 5.9 % ~47.0%.8.3% ~46.6% . H-4- & T 2 MEF B R A 5%
aE . B, /NIRRT UG R Z AL B) 30% 2 70 BIR AT 225 keg/hm® Bt 47 HLAC 15 t/hm® (F303) Jf
FHE S BF 2R AT RB A% A SR AR I Fh 5T - HF 2 AR 40 D A R L R A B R IR I AU RE 7, OF Ok B Y
Fr B Ak, VR R B b o R R AR R AR R R S A HLAR A2 AR R,

KEW : WRIRE; AIUE; NE; AR &

FE 4% E.S156.472; S512.1 X FRIRAG A XEHS:1009-2242(2020)06-0337-08
DOI:10.13870/j.cnki.stbexb.2020.06.047

Effect of Available and Slow-released Nitrogen Fertilizer
Combined with Organic Fertilizer on Soil Nitrogen Supply
Capacity and Wheat Yield in Coastal Saline Soil
ZHANG Naidan', SONG Fupeng' . ZHANG Xiqi®, ZUO Shifu’, WANG Wenjie'

(1.National Engineering Laboratory for Efficient Utilization of Soil and Fertilizer Resources ,
College of Resources and Environment » Shandong Agriculture University » Tai’an» Shandong 2710183
2.Shandong Institute of Food and Drug Control, Jinan 2501013 3.Yinan Agricultural and Rural
Bureaw» Yinan» Shandong 2763005 4.Dongying Agricultural and Rural Bureau, Dongying » Shandong 257000)
Abstract: In order to improve the nitrogen fertility and wheat yield of saline soil, achieve the purpose of
improving fertilizer, increasing yield and efficiency, a field experiment was conducted in coastal saline soil
test site to study the reasonable fertilizer management suitable for coastal saline soil. The split plot
experiment was conducted from 2017 to 2019, with three mixing ratio of available and slow-released nitrogen
fertilizer (N: 225 kg/hm*), 100% = 0 (F1), 50% : 50% (F2), 30% : 70% (F3), were used as the main
plots. Three organic fertilizer rates were set as sub plots: 6 t/hm*(0O1), 12 t/hm?(02), and 15 t/hm?(03),
and no nitrogen application was the control (CK).The results showed that compared with other nitrogen and
organic fertilizer treatments, the F303 treatment effectively reduced the salt content in the surface of saline
soil by 0.7%4~9.5%, reduced the content of nitrate and ammonium nitrogen in 20—100 cm soil layers by
1.3%~42.3% and 3.8% ~44.3% respectively, which effectively reduced the nitrogen leaching out of the

plough layer, increased the contents of available nitrate and ammonium nitrogen in plough layer by 16.6 % ~
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59.8% and 21.5% ~ 60.4% respectively from the turning green stage to mature stage. And the F303

treatment significantly increased wheat grain yield, increasing by 5.9% ~47.0% in 2018 and 8.3% ~46.6% in

2019 compared with other nitrogen and organic fertilizer treatments. To sum up, in the coastal saline soil,

the treatment of 70% slow-released urea and 30% available urea combined with organic fertilizer 15 t/hm?’

could effectively reduce the soil salinity and nitrogen leaching, maintained the available nitrogen nutrients,

and improved the nitrogen supply capacity of the surface soil and wheat yield. It was the reasonable fertilizer

operation mode of nitrogen fertilizer combined with organic fertilizer in coastal saline soil which can be widely

used to improve fertilization and soil fertility.

Keywords: control-release urea; organic fertilizer; wheat; nitrogen supply capacity; yield
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(N, kg *+ hm % (N, kg » hm %) HAL 2 B (t«hm ) %= (N, kg * hm™ %)
CK 0 0 — — 0 — —
F101 225 0 100 = 0 F1 6 01 19.2
F102 225 0 100 : 0 F1 12 02 38.4
F103 225 0 100 : 0 F1 15 03 48.0
F201 112.5 112.5 50 t 50 F2 6 01 19.2
F202 112.5 112.5 50 : 50 F2 12 02 38.4
F203 112.5 112.5 50 ¢ 50 F2 15 03 48.0
F301 67.5 157.5 30t 70 F3 6 01 19.2
F302 67.5 157.5 30 ¢ 70 F3 12 02 38.4
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gz (kg kg™ ") (kg+ kg™ ")
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F101 5.4g 6.3g 20.5e  21.2d 34.6d  33.4d
F102 6.4f 6.5¢ 20.4e 20.4e 34.2d 34.6d
F103 8.0e 7.71 21.6d 21.1de 34.7d 39.3¢
F201 9.6d 10.2e 24.7¢ 25.2¢ 40.6¢ 39.5¢
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BRI R F203 W0 m 15.1% . B, F3 Ay
Wezs g F2 SFH 80 16.8 % . B AL F303 4b
/NI AR 5 F302.F301 AbHUA g 240, W3
T HA AL 16.2%0 ~116.2% , R F303 ALK
AERE A B 5 o0 F3O3 APl T35 48 7 #2038 iE A
T RAR I B AT e 22 0 7 7 1 v i 25 L TR R R A OR
EEEL Wk JIURZ S
F4 FEAREHFHESNEFHEFRS
AR /GE + hm )

BR TRA mEk Rk A T
CK 8915.0 1347.5 3675.0 3892f —20.0
F101 12365.0 3821.8 3675.0 4868e —

F102 13029.0 5501.8 3675.0 3851f —20.9
F103 14141.0 6341.8 3675.0 41241 —15.3
F201 14782.0 4040.5 3175.0 7566bc 55.4
F202 16061.0 5720.5 3175.0 7165¢cd 47.2
F203 16866.0 6560.5 3175.0 7130d 46.4
F301 15496.0 4128.0 3175.0 8193a 68.3
F302 16949.0 5808.0 3175.0 7965ab 63.6
F303 18152.0 6648.0 3175.0 8329a 71.1

LGB INE 2 426.9 J6/6 IR FE 1 624 J0/t, BB IR K
191670/, ik WERRES 1 023 JC/t, AR BN 3 300 JT/t. A HLIE
280 T/t FHoAh WA AL A5 RE Rl Lt AL L BH B L E LA 2 %5 B A
JEfAA R
2% RCRUIE L A5 R A HILIE o 0 R 3R 43 BT 4
(3 5 R, SRR LE R0 A MU FH 02 /N 22
FEA BERLEL  ToRLH FPARL = 5 L AR 2 80% VAU
M A= 7= 77 ARSI 28 R0 I 25 %) B 22 52 e R &,
58 HAE IS /N A R RORL R IS A R T B
R B XENAE TR E PR RIS R S ROR
R 28 7 g R W a5 0 352

x5 HEYRILWHMEVRAEXN FEIERETF E SR

A S o IR HEAL TR AL THRE AR E BIERFSCR AICWATT ALEFHIE Bl 4
F * X * X * X * X * X * X * % * %
O % % % % % % * % * % * % * % * %
FXO ns ns * % * % * * ns * %

W F AR ] O A PR T FX O AL L6 5 A HLUIE T & sns /R P>0.05; % Fx P<C0.05; x * Fx P<C0.01,

FIH =50 5 B A 53 b7 B Sr /N2 77 i (Y, t/
hm?®) EHE AR (Y, . %) 5 (Y, . 96/hm®) 5
AR RIR Z WA B (X, YO FA HLIE (X,
t/hm?) Z [ {9 6 7 . 159 3] 7 =

Y, =3.784+3.361X,+0.202X, —1.979X % —

0.004X,°40.020X, X (D
Y, =40.029 + 1.698X, + 1.460X, + 13.571X,* +
0.083X,”+0.289X, X, (2)

Y, = 4192. 849 + 5957. 884X, + 109. 700X, —
2073.664X,°—8.813X,24+103.912X, X,

(3)

(D H:R?=0.953, P =0.001 9<C0.05,% (2)
R*=0.930,P=0.014 0<C0.05,x(3) 1 R*=0.969,
P =0.000 8<0.05, —KIREK/PNFIIE i B, %%
RAEREIR R A PLIE B A 3 7> 38 30/E 1T, B 22 35045
TR PR 2R U L 48] 4 52 o) R T A LA 2 A 5% el 5 28
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HIRRKGRW], 5 B IR R FA HLIE B A IE 1 28
HAEM . MRAEER AR 3 R i 7.786 t/hm” B,
GER P R IR R IR L9 75.9 % BRIV 22 3% AT H 451
24.1% + 75.9%0) A HLUIEFky 16.425 t/hm” ; [7] # . 15
B e K ENEF] R 50,63 % B R B IR RO N L
Bk 74.41% A HLUIE A 15,97 t/hm® B ; 153 3 i
REWA 8 527.52 J6/hm” I, 28 %045 B IR & S in Lk
Bk 73.78 % . B ML &N 14.16 t/hm”,
3 Wik
3.0 EREYRBEEGVENESHRFLKBTERS

SEMNTIE

A5, Bl A HLAE T, KRR
B ERRAR, S5t A VU SGE LIRS A X, A
F 52t W it FH A AILAE AT Ak /0N 4 98 25 L 14 +
NN R L L R R NERT(TE R G e o
VI U/ NZE S, DT A0 1 R 4 2 R TR i 3 KRN
Ref T 1 2 50 b R o AR L ok R R AR R
Tt A ML Y 25 (AL BRI T E AR 45 . AR TR 24
SriE s, WS R R R Rt L e AU
AT DL R0 /0 A S W i e ok R b i
OGRS AT R SR R, L RUA
I C it AT ML A A5 280 B8 AR A 3 A T ik 3 RS ) R
2 RN A9 52 e 25 S5 AN 2L U H 0 R A AT
SRV W b ER 3 VR BE S e 5/ L T RS B i HE /N2 A
R FLAR L 32 o X BT R 43 W38 1
3.2 HREYRMEEGVENESSRIEINEIE

HESCAENE F1 A F2 A 382 H s A & &
T NE J5 A 9K T8 B AIC, 2 RO 3 i AR &R
Jit A 5 fE IR G RS Ak VR R B ARk B AR S
A 2RI AE G 1 B R S A S ik Bk
PO NN & 1 2 TR, AR h AR B IR R
HAEPERE S5 — 5 e 25 R 50 B E R
m/NERF NG FIETHA G ZH T AR S
AN AR B T A 2 (B P JE B IR AN AR S 2 AR
BT LA ) R 0 e, i L v Al L e B A HILAE 36 m
T A SRR W PR R ) T RCRE L T E B R R AE
Vs U R 5 53 A A BILIE RE £ AR 358 1 i
REVL RS AR ALE .,

PIZEI S0 5 F303 A B2 + sl R A & i 5
= M AE 20100 cm 4 J2 P4 %3¢ At it A A 2 % A1 .
X PR Sy R i 30 0 B BAUR 3 A HLIE B B Ak AT
AINAE AT R B R ORI 70 Vo 1 G AR R IR
FZAEF RS R W T EA T
VTP B ] D AR R B AR A AL
A 85 e 1 3 A T DA A LS AR kb 58 TS AL
R . SR G AERE KK AR Z R

Gy A K L i A VUIE R AUA BY T R ARE
JIE o T AAR T 25 R0 R B T EL AT BILAE 43 i 2ok
e AR A LR R A A AT S R R L DA T U
R B A R R R [ RE A HLIE RT L 2% i
AEFE E 5w Y R BRI RS, — O T 4R
BHCAE W 1) 3 T 380 A A T R D i S R R s
— 7 TAT 3 3 A3 A ML o R A SRR RS L 1
T g A g ko DA 185 o % i 285 &R [ R AR
33 HZENEEMEENENNEZFE R TEF
001

ARG R BRI R AR R B E
P s /AN i 5 e AR A ELA HLICHLAE Bt T A
G I R AR e i R RIE A R AR
U5 2, M SR AR N A HLIE 4R N 2 A
PR A NE R TR, TR R A SR A2
PN R R WA K I B A HUIE R R 1
R AR 22 W R R R BE T R R 43 1) FF R Y B 92 g
Jy AR R A RN AR AR
PRGN LL B 30 % = 70 Yt 35 14 Ak 5 g 3 s A 12
e RS A 60% ¢ 40 % 3R 245 B OR — B, v] g 2
F T R T A AR B = AR o W af i N 2 A
I A A T AR Bl A R P T B AL AR R AR
Mt FH 70 %0 BB 3R E M 30 % AR 5 15 t/
hm” (194 HLAE LU RE ) 358
4 45

(D) ZERCENE 30% + 70 Y0 FLiE 15 t/hm” A HLIEAE
INEE TR L HOK SRR B i s (P W AR 11426,
B A e A 3T B R AR 0706 ~9.5% . M AUAIE
30% + 70% Bl 15 t/hm® A LR 09 4 & AE T e tle 1
INZZ R I EE A 5 R AR 5026 ¢ 50 %6 Ab B
SrEE e TS A B S A i 17.5%0~66.9%,
16.4%~57.4%  [FIFRHR S 20—100 cm 4% 422 4H
A R R Al % KU B RN A HILAE Ak B R AR
1.3% ~42.3%,3.8% ~44.3% G EM T AZE ML,

(D HEZE AN 30% = 7T0% Bl 15 t/hm® A Hl
NEARAS B A /N2 7= d L RUIE ROR 28 55 8 25 - 30
by 3 28 %50 N AN A BILE Ak B G 3 0 n e 5.9 %6 ~
A7.0 %% , 38 I R A 2 305 BIE A AR 7 7 R A IS R
FH 8.1%~148.1%,1.9%~36.8 % 3.0% ~46.1% ,If
B Es 1.7 %6 ~116.2%6 . [nl A RS YT 5 9 s 4 B R
F b A ) 73% ~76% . A HLIE 14,0~
16.5t/hm” , A 3k 2| 7= 5 A1 ZE A H R 0 [R5 3 L 18
GRS R 2R T

(O HEZEM AN LB 30% + 70% B 15 t/hm”
A HLAE — YR M F i T LA SRR AR SR o R R L 3 s
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