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W OE AMRTENSERRARBRAGEAIEKALR TR .5 F K RAF 546005 4 e H = & h AR 4k
P, BERBLESHT 2005—2010 F A FE MEEFR#AT6 K 1575.4 232 Fo 3 924 4009 J . Hf Fe 47 e e 20K B, 5F
EHEERXIKTAHGEB L FFPRDEZEFRSH 7T AREE X, 23X 2 K 3509 8847 fe b4 R & B4
By AmT., SRAR . MERLAZRNSFKRFHEFH6.8~7.5t/hm*, [-2 BLEBELEZR N Kz ¥ Ti#
AKX RARZ 6.0 t/hm’*, R R &AM S, 3 t/hm’ ;7 M ZALER 6§ RAEEHF A ZT-FH A N 169 kg/hm’, T A &
A ERZAKNI106 kg/hm?, -1 L FEBELAER F&5 N 184 kg/hm? ;B3 #5 A & F35 4 P,O; 77 kg/hm®, vA
V@ d & R &A& P,O; 55 kg/hm?, [I[-1 4t b ik % % XK % & P,O; 88 kg/hm’ ;47 lede % A & -F 3 24 K, O 50 kg/hm? ,
ANM-1 @i FELER FAKK O 36 kg/hm? -2 @i A2 RHEH K,O59 kg/hm*, BIELARRA A S
RBE R ARG A TAAE RERPLELAMNEF AATRGATEINEZ T ARRERHET 9 AR
BAEA BTy s T ARB LRI FT X THERT A 2 M—RMEkiedis,
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Optimal regional nitrogen, phosphorus, potassium rates recommendations
and special fertilizer formulae study for wheat in China

WU Liangquan'?, WU Liang?, CUI Zhenling?, CHEN Xinping?®* , ZHANG Fusuo'*?
(1. International Magnesium Institute, Fujian Agriculture and Forestry University, Fuzhou 350002, China;
2. Centre for Resources, Environment and Food Security, China Agricultural University, Beijing 100193, China;

3. College of Resources and Environment, Southwest University, Chongging 400716, China)

Abstract The aims of this study were to investigate the nitrogen, phosphorces, potassium rates and fertilizer formulates
and provide references for optimal and scientific feritilization in diffirent wheat production regions. Unreasonable formulae
and application of fertilizer has been the main factors to limit wheat production. This study first summarized and
analyzed a total of 1 575,4 232 and 3 924 on-farm experiments with various rates of nitrogen (N) , phosphorus (P) and
potassium (K),and then conducted during 2005 — 2010 across major agro-ecological regions of wheat production in
China.Based on the data and literature analysis, China wheat production area were divided into 7 sub-regions of
fertilization. The optimal rates of N,P and K were then estimated and formulated optimized compound fertilizer in each
sub-region. The results showed that: Wheat yield was highest in the North China Plain (I),6.8— 7.5 t/hm?, followed
by the irrigated sub-region in the Northwest China ( II-2) and the middle and lower reaches of Yangtze River (region
IV) 6.0 t/hm? ,others were the lowest on average 5.3 t/hm?. In the nationwide, the optimal rates of N across all the 7

sub-regions were N 169 kg/hm? on average and ranged from N 106 kg/hm? in the Northeast China (I) to N 184 kg/hm? in
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the irrigated sub-region in the North China Plain (I[-1). The optimal rates of P were P,0Os77 kg/hm? on average and

ranged from P, Os 55 kg/hm? in the southwest region (V) to P,Os 88 kg/hm? in the irrigated sub-region in the North

China Plain (II-1). The optimal rates of K were K, O 50 kg/hm? on average and ranged from K, O 36 kg/hm? in the rain-
fed sub-region in the Northwest China (I[-1) to K, O 59 kg/hm? in the rain-fed sub-region in the North China Plain (I -

2).Given variation in the optimal nutrient rates,climate,crop production and soil types among different agro-ecological

regions, a total of 9 regional special fertilizer formulaes were designed for the 7 wheat sub-regions in China,including 7

formulae using a basal plus top-dressing fertilization approach and 2 formulae using only basal fertilization application.

Keywords wheat; region; sub-region of fertilization; optimal nutrient rate; fertilizer formula

R A B R RN E A RN B E . 2012
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TP I N =57 3 N | Wi o < PN | = [ s A PN S
VL R WA 22 DXV PE R 22 X . 76 K X R 43 1) Al
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JERH TR H T 20052010 4E 28 25 PR AT Mk RO
B & I 4 [ 57 43 56 58 2R PR I 0 Al 30 -
Be 7 i AR H g 1 575 A FENE RO .4 232 BEE
RERLI S0 A 3 924 A AR AR RS (R D . Ira ik
35 Y oK it FH A HLAE L ol 35 2 31 R FH Rl AL DX 1 HE S S /)N



32 bR R R R

2019 4 55 24 &

[ 1 ZZJt#74 X Spring wheat production region of the Northeast China
[T P4 L A2 X Wheat production region of Northwest China
0 -1 PR 3R FF £ X Rain—fed wheal production sub—region of Northwest China
O M -2P5 L% 42 X Trrigated wheat production sub-region of Northwest China
I Ak 425 X Winter wheat production region of the North China Plain
-1 Al b FEME A 2 X Irrigated wheat production sub—region of the North China Plain
0 M-2 1]t FE4 4 X Rain—fed wheat production sub—region of North China Plain
B IV KT FE4 Z X Winter wheal production region of the middle and lower reaches of the Yanglze River
Bl VPR 2 X Wheat production region of Southwest China

ARG BRI R EE GEA EB AR THIX, T H .
Not include data from Taiwan Province, Hong Kong and Macao regions. The same below.

1 FENEEESXE

Fig. 1 Regionalization of wheat fertilization in China

XHEFLE 30 m* DL b, Hd DA Z NI RGK
B A0 A 4 AN E K Ny CREAE) 2 50% Ny s
N oo R Y 1 % G4 75 10 o 19 AN O Ak it ] =)
1500 Ny o ANFHAEE R N, BFE S N 200 kg/ hm!
AEWE SN N 60~344 kg/hm® ; 2) B NEAE &SR H T
ANTEREXT R A il X AR B A [R5 55 9 LAk it
BEESERh P,O; 115 kg/hm? (P, O, 35~210 kg/hm®),
IZAR I B F A3 AR [ DXk )N 22 5% i R 7 7 R
N N HE 5 A S AR B OC &R 5 30 I I Al 5
A 3 547 HALE 4 MK FE K .50% Kops Koy
CRRAE 4 Hb % 58 HE 72 8 2 09 81 O A6 e JH )
1509 K5 397 X 56 4 & 2 A8 K - (K, M
Koo A 51 Ko, K P 8 5 7 34 0 K, O
105 kg/hm?® .28 0F K K, O 30~225 kg/hm?,
1.3 BUEE (B sy A F0 i =

PR S0 2 AT, 45K B B 0~ 20 cm - HEAE
mn s KU 8 0 J5 5 >R B H 2 350 5 pHL, A1 i B 4%
TR 5 25 s o A ML B JF PR 2 22 &0, 0. 5 mol/LL
NaHCO; # &% 86 ¥t b 8 3% W & A 24wk,
1.0 mol/L NH, OAc 12 #&— & J& 't B2 25 I & 3 24
PRV RN B N XRTE 8 m X 2.5 m ()
DU 7= T AT N 7, AN e A A
15 % K 4 W bm o 7 i

1.4 @A IE
1.4.1 FRARBESEIRAE D0 E 5k

AW T XN 2 4 2 8 i IR A0S AR B
RN a2 A5 ) 09 5 1 0 A ) DXl RN =
BRI L WS 2% SCiRL13 ], AWFoE /N g
2,18 Ju/kg, R (NDIEH 46 Ry 4. 87 T/ kg, BAE M
E/NEM IR 2. 23« TCAMERUNE NI R
2012 4F 4 AR B0y 7 9 E . BodE ok IR T A R W
http: / www. sn110. com/),

1.4.2 FRARBBEEFEAZTHITEF &

AHIF 5% FE T 57 43 7 P 4 1900 5K i o s A
2 2 T SR K A A T R R AR AR 8 R
SLARAT 7 HASXE I B ) XU 1 98 TR P LA i
P WS % k[ 13 ], AR A 25 X e/ 22 H s
P T W T 2000—2012 4F AR PR 2H A 58 B
FSCHER A B T B AR AT P b 2 IXRAE AL & X
B4 100 kg FF kL F5 (P, Os) 43 524 0. 87 kg
(n=T78)F10.90 kg(n="0684) , KIL HF X X Z P
FIXHE0.87 kg VI X MKIL P FiELE KX S
MEAR AL & 22 X 0. 90 kg, 4 B X AH X 7 it <<
85 % (& 11 Olsen-P<C20 mg/kg., T4 J1 kb T i
oK) BRI R A L S 0y 1.3 f%; 2 Gk gk
X AHXS P2 A F 85 % ~90% (8 £ 4 Olsen-P 4+ F
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20~25 mg/kg, HHEAL Iy O B Tl BRI
FHECNEYAE R 1,15 45, LL/MIR B 52 i T35
i Hop T I -1 AR U RE A& 22 KON & /N F - B ok
RAER R B IR BN A /N2 B AR KA TR 250 X
8 1) 2 I A Sy R, B N A g A /N2 - KR
O — A HER T TR B B R B AN
PR A /N FE 2 i T A R R R AR W R Y

L3 A%, 5 FORZERE N 0 FH i A E i B i

1.4.3 RERBAPREAA ST HEF %
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Table 1

The sample number of on-farm nitrogen, phosphorus and potassium experiments and

the basic soil properties in seven wheat production sub-regions

FEAS %L Sample number HHLET/
2R/ AR/ HECE/

X 35 (g/kg)
) = W e R pH ) (g/kg) (mg/kg) (mg/kg)

Region Organic . .
Nitrogen Phosphorus  Potassium Total N Available P Available K

matter
1 22 22 22 6.9+0.4 61.5+14.3 2.840.6 16.746.6 222+72
-1 254 254 245 8.1£0.6 15.546.3 1.3+5.4 19.9+18.5 16072
-2 160 160 161 8.14+0.7 17.0+7.1 0.840.4 16.2+9.3 186+87
II[-1 2 836 2 836 2 696 7.9+0.5 15.1%+5.6 1.0E£1.1 22.8414.4 123453
-2 661 661 509 7.6+0.8 16.2+4.8 1.040.7 18.8+12.1 131453
v 229 229 229 7.2+0.8 17.7%£6.0 2.0+5.4 15.649.8 111446
Vv 70 70 62 7.3£0.7 18.9+10.1 1.1£0.5 21.8+13.0 109+40
T Sum 1575 4 232 3924 7.8+0.6 15.84+6.7 1.1+0.7 21.3+14.1 128+58
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HE 2. 7 AR XA A E & (LL gl N
AR R 106 ~184 kg/hm® , iINAE- 38 169 kg/hm?,
DXl ) ) HE A S A7 AR R 25 e« I AR b & 242 X
i 180~184 kg/hm”; [l VG4 2 X Al IV &K VT R Ui
FIXRZ 40k 162~170 F1 165 kg/hm?; V 74 g
FIX MK 138 kg/hm*; T Kb H £ X & MK N
106 kg/hm?,
2.2 AREXEBEEEEZRE

AN TR] DX 38k %) - B8 3 2 % (Olsen-P) 7E 15, 6 ~
22.8 mg/kg, i FHARAK- (& 2) « Sy B XA X 7
HETE 82. 800 ~86. 500, H AT BT I (4 1 7 RN 5 A [
X3 B b= A — s i 2 5 4R db & 2 X
Hppre B4 6. 8~7.5 t/hm”, 1 -2 PHILHEEE & %
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2 FERESRBEFERE

Fig.2 Optimal regional N rates across all seven wheat sub-regions in China

Unit:kg/hm?

®2 FRREHEEEFERS

Table 2 Optimal regional phosphorus rates across all seven wheat sub-regions in China

b AL/ AR 77 5/ s 7= 4k / Jit A € s BRNE (P, O ) #fi 5 F 1/
Region (mg/kg) % (t/hm*) Strategy of P (kg/hm®)
Olsen-P Relative yield Target yield recommendation Optimal P rate
1 16.746.6 83.4 5.3 TR ER XL 3 60
-1 19.84+18.5 84.1 5.3 EFEYI ER XL 3 60
II-2 15.849.3 82.8 6.0 SEFAEYT ER X3 68
-1 22.8+14.4 86.5 7.5 SEFAEMT E R X1, 37 88
-2 18.8+12.1 85.2 6.8 TV ER X3 80
v 15.649.8 84.5 6.0 TV ER XL 3 70
V 21.7+13.0 83.6 5.3 TR ER X115 55

TEe# . -1 Ade il X i & /N 85 B R G B M b K 4/ 22 - B J R AR O — I M40k 25 18 O R HE 4]
IO Y 280 0 L By SRR Y 2 /N 2 b L OIS 28 /N S R B AR AR A DR RO MR A E A 1.3 L B ORI

FAE S VR E A

Note: # ,the cropping system of [[-1 North China Plain irrigation winter wheat region is typical winter wheat-summer maize

rotation system. P should be recommended as a whole and more P is applied to winter wheat. P recommendation rate of

winter wheat is equivalent to 130% crop removal. while the P recommendation of summer maize is equivalent to crop

removal.

XAV AL R4 22 X IR Z 6.0 t/hm’, HoAlh X 35,
BAK 5.3 t/hm?,

R A5 B 9 % D ) Rl DX A X <285 0%
(5 13 Olsen-P<<20 mg/kg) i X I, a1 T ZRIL &
FX -1 IR RAERE X I -2 P iE L X .
-2 A2 db R R4 22 XAV K VT H R4 22 X, DR

B bR e - AT O ) SR, A AR Al B
B L3 A s BRBE DA X A T 8500 ~90 %0 (-
E Olsen-P 4T 20~25 mg/kg) By X 3k, 40 V Fi /g
22 X 0 R B 4 w8 ) B SR B A T
EY A R 1,15 4%, SR, i F 11-1 426 i
K AHEZ X AN BRI R BEIEHERE 0
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W W0 ZR AR WA — A R T K L 1 Al AR
I FH 1 X i S Oy U By A& /N B R -1 AR
JU W A 22 IX A /N 22 0 i I 4 1 1 i R B R AR
woE R 1.3 A8, B BRI H & A EY
W, 7 /N i IR DX R IR A AE AR (DL
P,O; i) 9 28 iF 2 55 ~ 88 kg/hm*, fl AL F- 4 2y
77 kg/hm® ; [l 4 46 & 22 X0 % 2 4 7% FH & i
80~88 kg/hm”; VK VL FiF4& 4 X A1 -2 it
WM E XK Z 68~70 kg/hm’*; | R H £ X,
-1 PEILTE % 54 2 XV 75 R 22 X3k 55~
60 kg/hm?*,

2.3 ARRXREHEEERE

L LA O B B R UL R AR AN [R] X N 22
AT IE HE R o (I 3) . 7 AS/INZE 0 AR X i % 4
BIE = (LA K O 31 B I AE 4524 50 kg/hm® , 48
WETE 36~59 kg/hm®: [l H2dk 4 22 X 1 4 I o £ 1]
df s -1 AU RERE A 22 DR I -2 4R LT FR & &
X439k 51 F1 59 kg/hm®; IV VT H R Ui 46 2% X 1)
W Z 53 kg/hm’; HoAh XK BAK T RILFHEZ X,
-1 PEIbM R RAE R X, I1-2 PIb e & X 1V i
A X0 B AR 5 AE H & 4y i k36, 33, 36 I
38 kg/hm?*,

180 225 0 45

0 45 90 135
y=0.25x+ 100 (v<36)
y =109 (x>36) R =0.52

P /% Yield increase

y=0.29x+ 100 (v<33)
y=110 x>33) R2=0.35

135 180 225 0 45 90 135 180 225
y=0.21x+ 107 (x<36)
y=107 (x>36) R>*=0.36

160
140
120

1004

P /% Yield increase

0 45 90 135 180 225 0 45
y=0.20x+ 100 (x<51)
y=111 (@>51) R =043

y=0.16x+ 100 (x<59)
y =109 (x>59) R>=0.27

. A ) 80 ! |
135 180 225 0 45 90 135 180 225
¥=021x+ 111 (x<53)

y=111 (x>53) R*=0.43

BIHE,O)Fl i/ (kg/hn’)

K rate

(5]
FHEEO)H I/ ke/hnr’) - & 160
K rate g
= 140
il
= 120
X
=100
o 80045
o

135 180 225

y=0.27x+ 100 (x<38)
y =110 (>38) R>=0.44

FRALK,0) T i/ (kg/ha’)

K rate

(@) (b)) () (D () (DR R ET RIEFELZX . T-1EIWIHERMELZX -2 HIL#EREZ X -1
LM AL X -2 bR X VR Rl 2 KOV U 4 X,
(a),(b),(c),(d),(e),(f) and (g) represent spring wheat production region of Northeast China ( [ ),rain-fed

wheat production sub-region of Northwest China ( [[-1) ,irrigated wheat production sub-region of Northwest China

(Il-2) ,irrigated wheat production sub-region of Northwest China ([l[-1), rain-fed wheat production sub-region of

North China Plain ([[[-2),winter wheat production region of the middle and lower reaches of the Yangtze River

(V) ,wheat production region of Southwest China (V).

B3 AEXESHFRAESHESINZEHHXER

Fig. 3 Correlation between yield increase and K application rates across seven wheat sub-regions in China
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2.4 AERBHKEFH

BESF 4 /N 0 7 ANt AR X 3T T 9 AR
BHEC T (LA N-P, O5-K, O 1) o Heor 40 5 3558 45 4 )
AEJT PRI T 7 A (3 3) . | RALFEFE X M7
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DX ARG W B8 TC 7 oA 12-10-8 /3 vk B iE 7 Ry 18-15-12;
V VRS 2 XAV BE L R 12-10-7 R Wk E B N
19-15-11, X ELHC Jy & BAE o 36 0 it » 76 OC B A=
I 38 it UIE | O AR A 57 i KT 2R AT R N 9 IR
BEHEE . D380 AR HE SA E  FIR G 4 B A 1 O 15
%) ABFFEE X 2 AN X B T — e it IR i
24 -1 PEAL RT3 B AR 22 X BE 7 o 28-12-55
-2 #db R R4 22 XK BC 7 o 25-12-8, X SE il )y
T8 HAE R AR — U it
3 3 i
3.1 HE/NEZEEFPREMRIEEMRL

Ze 4T R AR R A 45 R R, 2007 AR E N E
RIEF Xt A1 & N 229 kg/hm®, W % & T 4 b
g T R RS R e e E Y&
N 169 kg/hm*, #4F JFEAE Jy v B/ 22 A2 72 1 &
FEIX ONEE = e E B E R 6620) BB R &
Jite FH AT A Ry i o . AR AL A A X TR LI R 4
ZX AL H &SN N 240 M
200 kg/hm*™ R0 Ml X 4 /N 22 3 18 ) 0N it 1)
WA H A R KB AR AR A E R %
% ] JE 5 Ju S0 BE 5 26 B AR A Hb X 4 /N -
HERBAEER D A AL e E 1 &3k N 550 ~
600 kg/hm* BYI1E &L T . 5 & O0 it AL A8 L 3% A 3
VEW 7= 4, T 20 2 400 0% it B0 K 2 2 a5 vt S Ak 3
(T o 1S 7™ B B R AR K AR TS Yy s Cui AR
R WEN . TP EEE. NEERFHEREN
IR R R N 172 kg/hm® E2T 0~90 cm
)2 5 5 & A& Gt AR 2T 45 e, AUIE £ 16 A B
AT S Ok /0 i 2 R i R B N 81 kg/hm® FLA K
i N 118 kg/hm” ., ¥ B &6 ik, [1-1 4
JEHEMALZ XA -2 LI FHRELEX BN N 184
A1 180 kg/hm® , & AR F A P it /K F-. Btk 3@
i AL By e 5 R AR DLW R AR B
SR [a] B AT DAHR g 3% 4 B R R RO R AR
W,

3.2 HE/NEEFPBENSERR

Tl TS %t P o A 0 ol Ak o e R 8 o A e
e HF 22 3815 = 77 HOR 1 A 2 B RURS: 9 35 R [
P, — el X T Ak 2 AR K i I AR
T HERE R B A, R A LR, W T
RS g R WY, b [ 3R B R W b A
100 kg/hm* @ (P) *F- ¥ 7] fff + 3 Olsen-P 4 7 2y
3.1 mg/kg. i 1980 4F F| 2003 4F [i] & £ 3% VE 9 4k
H 2 AP F A B 385 (PY A AR 20k 392 kg/hm®, R
it - S ST A RN A KB YOG R AT R R
AT — AP B S R R . T RN R A X
IR A R (Olsen-P) 7E 15. 6 ~22. 7 mg/kg
COMBCER R 19,9 mg/kg) , 5 1982—1985 4F 1 ]
B4 [ A RLBE 3 & & 7.4 mg/kg (Olsen-
PYSYM H, A B R T, Tang %5 Xtk 5t B
ST T i R M R B P A e 1 K I A7 12K 56 BF oY 4 SR
SR, &N ARAS T R I AR B 12, 5~
19. 0 mg/kg: Bai 45 X Bk 4 4% 2 1 A0 BH A9
5 on 1 56 B 5T 3R WY N A2 RS I AR T R 4 0
Olsen-P Il FAE 4 5 12. 7 F1 16. 1 mg/kg; I X
FESI I IR B & /N IO AR B BF 52N R, LA
Bk (Olsen-P) B #2575 30 ~40 mg/kg (i X AH
Xif = ik E 90 % ~95 %60 LAARAIE 5 7 L BE 4 5 58 XL
B o AR LRS54 BT, DR b A AR K T I 4%
£ 15~40 mg/kg . Bk AEOR BEAE ¥ F7 22 & 7 SRR iE
S70% 7 A = N T = I 1 A E5 AN e e P s e g
1 0 8 vh Bl = 3 Sk 5038 L ) KT o TS ) A B 1 O
W A1 7 ABORE N7 11 18 35, ph 2o 2 A R A P A
B A B % 1) 3 224 s i) B P P o A A 1) A S A
7 DU HE 2R SR AN A B4 B[] PR T I 3 3 I 7 7T B 3 B
B EREE ARG . 22 20 A0 3 2 K Y I A T o8 K
20002007 A Hp [ /N2 F 7 X AR P B IE ST 24
WA 2 FFE. H 2000 4E1% P,O;114 kg/hm® T~ [%&
) P,O; 98 kg/hm® SR i 2 i T AW 58 h 5 F
5 W45 T IR HERE 1Y P, Os 55~88 kg/hm® CIALF
¥ P,0; 77 kg/hm?®) . I, 78 BB B R 18 24 4
JINAZ A R R B I A s W R A L 51 S B T
b A 3 R 54 T B T Y G Bk L 0 A R i
TA L, BERE O UEAE P R 7™ a7 [ B SR X 34 55 4
B .
3.3 mE/NEEFRRENSEER

T b T T R A B = B IE Y K
AR B IE A R AR R AR B A7 3 [ PR AR T IR 2B R
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Table 3 Regional fertilizer formula and fertilizer recommendations across all seven wheat sub-regions in China

HENE (L7 A &/

% B i FE BT T P K/ (kg/hm®) B CRE) &/
Region Fertilizer formula (t/hm?®) Basal dosage of (kg/hm*)
N-P,0;-K, 0O Yield level ) o Side dressing urea
special fertilizer
3.8~5.3 214~300 107~150
1 12-20-13%% 5.3~6.8 300~385 150~193
>6.8 385~471 193~236
<3.8 128~214 64~107
3.8~5.3 357~500 0
“’1 28*12*5”11‘ 5.3~7.5 500~714 0
>7.5 714~856 0
3.8 214~357 0
4.5~6.0 283~377 165~219
-2 17_18_102f 6.0~8.3 377~518 219~302
>8.3 518~613 302~356
<4.5 189~283 110~165
6.0~7.5 360~450 196~245
]]1,1 15,20,12:£ 7.5~9.0 450~540 245~293
=>9.0 540~630 293~342
<6.0 270~360 147~196
5.3~6.8 415~533 142~183
18,15,12:f 6.8~9.0 533~711 183~243
>9.0 711~830 243~284
-2 <5.3 296~415 101~142
5.3~6.8 583~750 0
25,12,8»1’3 6.8~9.0 750~1 000 0
>9.0 1 000~1 167 0
<5.3 417~583 0
4.5~6.0 510~680 136~181
12-10-8% ¢ 6.0~8.3 680~935 181~249
>8.3 935~1105 249~295
I\ <4.5 340~510 91~136
4.5~6.0 340~453 136~181
18-15-12%%£ 6.0~8.3 453~623 181~249
>8.3 623~737 249~295
<4.5 227~340 91~136
3.8~5.3 379~530 100~140
19-10-7# 5.3~7.5 530~1757 140~200
>7.5 757~909 200~240
v <3.8 227~379 60~100
3.8~5.3 252~353 95~132
19-15-11%% 5.3~7.5 353~505 132~189
>T7.5 505~606 189~227
<3.8 151~252 57~95

s 5 8 45 A I 5 2UTF By e, B IE e S 5 I R S 3 B4k A KB IR R (W EZ X (V) TR
T W B4R T B 45 A KB PR ) 5 = 48 — WP AE J7 20 A9 B0 o e B — v o it FH e B 5 9 780 vk D
U5 S HE BRI T .

Note: # ,“Basal plus top dressing” fertilization, appropriate amounts of special fertilizer is applied as basal

fertilizer at pre-sowing and appropriate amounts of urea applied as side dressing during GS30 and GS31
(but top dressing is applied during regreening stage and GS31 in Southwest China-region V); * ,single
basal fertilization, appropriate amounts of special fertilizer is applied at pre-sowing; £ . high nutrient
concentration compound fertilizer formulae; § , medium nutrient concentration compound fertilizer

formulae.



38 hoE R R

¥

2019 4 55 24 &

T 8 I T A7 B0 IE A A% 1) 5% 0 A1 b, A o0 3 o R
Ak LA 2 A b 5 5K 5 A1 32 o S T 3 1Y) o o
SO BN FH 1 RN B 2 G T 7 N o
FIEIE 5t 20 486 75 25k 17 P S8 A DX AT 9 e A O A
i F 2 LA ) 3 56 Oy R Al 3 o it A A S R
I I BN OC FR VB i A 6 U i E o L T D7 R
TIE A 49 7 A [ BT A7 25kt 4y A A 2 9 o A TR
AR BB 38 2099 A0 LR B B ARG . A [ X8R A 4 A
FAE R 4R A0 & 22 X e, IV KT R4
2 X IR 22 oAt X I AR » 3 45 R [R) X33 4 7= 2 7K
AR B (F 2 FE 3) . P AL IX i B OIE o
AL K, O 33~36 kg/hm”, 3% 5% X 81 +
HEFR LI fiE ) B A O (T -1 DY 9% AR 42 IX
AL -2 7 b 8 22 DX SF- 249 5 2080 43 591 R 160 Al
186 mg/kg, # 1), 721 #] & 1 A 45 1 WoR,
2000 41 2007 4 o [ /N 22 80018 57 2 it FH - 43 )
K,O 67 il 78 kg/hm? , & & T A 55 v 2 F IR 250=
N J5 ¥R E B 2 R A Ko O 50 kg/hm® , R4
4 EHRIE (K, O) 1 2% 5 1 2007 4F 19 15 1§ 648 J7 t
TRER K, 2008 A B il 469 JT t, 2010 4E K
SZF) 520 J5 ¢ BT /N ZZ 0 B0 2 i R i
FEAR b BEE R A e TR AR R i — 2B B R -
-V FR Go R A B rP R N B R A AT A L SR
JE VB W AT ) R 43 I A AR RS R b, i /N 22 i i
A RA 802 L LW AFAERE ARt . M A 9T R
B 308 2o % R 35 P P 0 S T LA A 2 5 7 A

M 2
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