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FEX L NFE NP, Os Ko O B R BRI MN 5.7,5.6 1 5.5 kg/kg, W72 405k 25.1% ,14. 7% F1 7. 9% , 14
P AR IR g S = 0 > S0 1T B 2 4 /0N 22 40 %8 7 1 7K 1 B AT, JITORRE 1) 38 77 38 0 T ) BT k% 52 T Rt 34, R4 o0
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<180 mg/kg) M 5 (>>180 mg/kg) . #4HE T G FA A /INZE G B L 40 0 4 5 it 0 o 5 - 9 el A 2 L A RO L R RO O
W5 =22 [B) R A0 2R AR TR Y A R A ARl L 5O A o I B (B R 17 ~105,1~41 F1 4~180 mg/kg, & . B .41
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Index system of fertilizer recommendation for winter wheat in
Xianyang irrigation area

LIU Jiang'?,ZHAI Bing-nian', YIN Zhen-jiang”

(1 College of Natural Resources and Environment , Northwest A&F University ,Yangling . Shaanzi 712100, China;

2 Xianyang Soil and Fertilizer Station , Xianyang , Shaanxi 712000, China)

Abstract: [Objective] This study established an index system of optimal fertilizer recommendation for
winter wheat in Xianyang irrigation area. [Method) During 2006 — 2009, 112 winter wheat “3414” field
tests were conducted in Qindu, Weicheng, Wugong, Xingping, Qianxian,Jingyang and Sanyuan of Xianyang
City,Shaanxi Province. The test included 3 factors (N,P,and K),4 levels for each factor,and a total of 14
treatments. Based on the field test and relative yield of winter wheat, the indexes defining the abundance
and deficiency of soil nutrients were obtained,and the optimal fertilizer amount for each classification was
calculated. [Result] The average agronomic efficiencies of N,P,0; ,and K, O for winter wheat in Xianyang
irrigation area were 5.7,5. 6,and 5.5 kg/kg,and the yields were increased by 25.1%,14. 7% ,and 7. 9%,
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respectively. The effects on yield increase were in a decreasing order of nitrogen™phosphate>>potash fertil-
izer. With the decrease of relative yield,the yield and contribution of fertilizer decreased while the contribu-
tion of soil increased. The obtained abundance and deficiency indexes were: nitrogen, low (>17 to <{47
mg/kg) ,medium (>>47 to <<86 mg/kg) ,high (=86 to <{105 mg/kg) ,and very high (>>105 mg/kg) ;avail-
able phosphorus,low (>1 to <<8 mg/kg) .medium (>>8 to <28 mg/kg) ,high (>>28 to <<41 mg/kg),and
very high (41 mg/kg) ;and potassium,low (>4 to <45 mg/kg) ,medium (>45 to <<{117 mg/kg) ,high
(>117 to <<180 mg/kg) ,and very high (>>180 mg/kg). Mathematical models measuring the relationship
between fertilization amounts of nitrogen,phosphorus,and potassium,and contents of soil alkali hydrolys-
able nitrogen,available phosphorus,and available potassium were obtained. When the contents of soil alkali
hydrolysable nitrogen,available phosphorus, and available potassium were 17— 105 mg/kg,1—41 mg/kg
and 4 — 108 mg/kg, the recommended fertilization amounts of nitrogen, phosphorus, and potassium were
407 —69 kg/hm*,220—67 kg/hm” and 216 —66 kg/hm”,respectively. [Conclusion] Index system of fertiliz-

er recommendation for winter wheat in Xianyang irrigation area was successful established, which could

provide reference for the scientific and reasonable fertilization for winter wheat in the area.

Key words: Xianyang irrigation area;winter wheat;index of abundance and deficiency of nutrients;fer-

tilizer recommendation
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Table 1 Average contents of soil nutrients in experimental fields of
Xianyang irrigation area,Shaanxi Province mg/kg
HX N P, 0; K.O
County or i Ty i Ty 5 i Ty
district Change Average Change Average Change Average
ZE#R X Qindou district 41.0~69.0 53.6 15.9~40.6 28.0 98.0~195.0 154.7
IR IX Weicheng district  36.2~53. 9 45.9 15. 6~40. 1 27.3 112.0~190.0 150.1
K 3 B Wugong county 36.0~66.0 58.8 10.4~47.1 32.1 81.0~246.0 135.7
M Xingping county 29.5~65.4 44,3 8.2~23.2 14.0 80.0~169.0 92.5
§7 H Qian county 19.4~62.9 45.7 13.4~53.3 18.1 69.0~226.0 139.5
% FH & Jingyang county 33.3~68.3 45.8 13.4~51.2 28. 8 130.0~240.0 157.1
= Jf B Sanyuan county 60.0~75.0 64.0 20.7~48.7 34.4 107.0~217.0 140.0
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13). N, P;K,;14). N, P, K, ,

R VB 2 7KF S AR i I8 0 R == Ok U R AU

IR R LRy W Y i N AN O
58, B 2 11 22 i vt AT 1 i A (B . IO VG R B X 2
FLIXA/NFE 34147086 h AL VR IE Y 2 K P8
Jifi £ W3R 2.,
L4 1 EERNRERGUFESSENNE
FERKZEREFIAT 2 B 530 a0 b B L 7F B — 1k
B R S e AL 0~20 em B2 2 FE, IR
15 A mi K R A KT i fLAR 2 f 0. 25
mm (4 G L I - S A S R Ak L R R
i, FH A A 3R 4300 SR S I bt E 4 R
PUIE B 75 1 AT i - 3B AL A 1 mol/L

S B i A TR B A T E 5 A



58 P AL AR MBI A2 4R (A SRR 2 D

542 &

pH 8.5.0.5 mol/L fRIR E 1R f- A 86 I 73 L
@ E M 2 s £ A T 1. 0 mol/L I R #%

(pH 7. 0) ¥ 4R-J51 W Wi JOHE SE BETHIE TN E

®2 BMARMMAERFEERZNEUMKEPR B FEN 2 KEEHERE

Table 2 The average amounts of nitrogen,phosphorus,and potassium used for the 2 level tests of

“3414” experiment for winter wheat in Xianyang irrigation area,Shaanxi Province

Ty
HIX 4 5y ;IKBQBH‘% ER: £33 N/ P,0;/ K, 0/

. - umber . ) . ) . _, . _y
County or district Year experimental sites Soil types (kg + hm™?) (kg+hm ?) (kg+hm ?)
ZHRIX (R -

Qindou district 2008 10 Cinnamon soils,alluvial soils 240.8 184.2 86.5

IR X (RN -
Weicheng district 2008 1 Cinnamon soils, cultivated loessial soils 220.7 132.0 61.5
2006 6 255.0 105.0 75.0
Sy ,
Iy 2007 10 - et . 200.9 88.5 24.3
Wugong county Cinnamon soils
2008 10 180. 0 96.0 22.5
YA A %
. ”?Tfﬁ 2008 10 - Bt 207.0 96.0 60. 0
Xingping county Cinnamon soils
1y L 2007 10 "+ 186.0 117.0 84.0
Qian county 2008 5 Cinnamon soils 180.0 150.0 75.0
% B E 2007 14 WA L 185.4 99.6 79.3
Jingyang county 2008 6 Cumulated irrigated soils,yellow earths 185.0 102.5 82.5
=R E 2007 10 B R 186.0 111.0 85.5
Sanyuan county 2008 10 Cinnamon soils,cumulated irrigated soils 202.5 109.5 85.5
S Acreage 112 202. 44 115. 94 68. 47
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54 /N2 B IBI 5E 72 i ORI 2 BRI AT /D
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(CK) \EA X (PK)  JE#E X (NK) , TG4 X (NP) Al
AW X (NPK)

PLA5 I 00 0 B Al B AR R IR A S I (E
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rate of chemical fertilizer, CRCF) #I 4 g 57 it &
(Contribution rate of soil,CRS) , 5 L& 4, MFE
4 TRV R0BH T A/ 22 EUIE AT BT Y A o
HMAEN 1.9~7.1 kg/kg, V1 4.3 kg/kg, Hh i ™
YER BRI AN R F=HR K 3. 0~8. 6 kg/kg,
4507 kg/kg s R R BENL R FRCE R 3.1~7.9
kg/kg, F ¥ 5. 6 kg/kg; 8 0B 5 /N, R 2EWE N
x 3

Table 3

4.1~7.3 kg/kg, ¥ 5.5 kg/kg, WHL/NE >
g N S S U S R R A O N - U I
R 34, 2% FRES) 14. 0%, B AR 3E 7= i 17. 9%
TFRER] 10,300 FRALHE R 9. 620 FRER]6.9%,
BEE 7 K CF Y R AR, A IS B AR B IE AR A R
RAMACK DTk R R TR, TR R LT
#,

BRERAEXENERRTEBKETHIERE

Application rates of fertilizers for winter wheat under different yield levels in

Xianyang irrigation area,Shaanxi Province

74/ (kg + hm2)

PR/ I 4

HEAE &/ (kg « hm™?)

Yield Fertilizer applicati ates
<kg . hm 2) Number 1€ ertilizer 'lpp 1cation rates N . PZ()S . KZ()
Yield level of trails N\ p K, NoPsKs NoPoK: NyP2Ky NoPoKo N P,0s K, 0 N+£ 8 B
2

7 (>6 000) High 18 5570 7319 §334 8960 9822  194.3  125.3 78.7 398.3  1:0.54:0.38
i (4500~6000) 83 5508 6299 6 741 7208 7817 201 124.1 72.6 3977 1:0.55:0,34
Medium
(<4 500) Low 1 5 451 5 763 5957 6146 6572 180 133.7 68.7 386.4  1:0.72:0.36
4 Average 5510 6408 7011 7467 8070 1918 127.7 73.3 3941 1:0.60:0.36

Table 4

x4 BARMAERZNERRFTEXKETHEEFSEMFSIREYE

Average yield increasing rates and nutrients efficiencies of winter wheat under different yield levels

in Xianyang irrigation area, Shaanxi Province

PRk T/ BPER/ % KRR (kg + kg 1) HE B o
(kg * hm?) Yield increase Agronomy efficiency TR/ Y% TR/ %
Yield level N P.0;  K;O NFP,0;+K.0 N P.O;  K:O N+P,0;+K,0 CRCF - CRS
75(>6 000) High 34,2 17.9 9.6 61.7 8.6 7.9 7.3 7.1 43.3 56.7
?/n{eé?uioo%ooo) 27.2 16.0 7.1 50. 3 5.5 5.8 4.8 3.9 29.5 70.5
f£(<4 500) Low 14,0 10.3 6.9 31.4 3.0 3.1 1.1 1.9 17.1 82.9
FH Average 25.1 14.7 7.9 47.7 5.7 5.6 5.5 1.3 31,7 68.3
2.2 BMAERZNZHEFHEEEREROEL 1200 _
_ o y=24.718 Inx—20.067
2.2.1 FpyFsaaresxl s ST HE X 4N R'=0.4723
F2 1 39 35 A 5 a2 N (B RN AH X Y X B R R .
CRNENCEINE R T IS RN )
-
>50% ~<75% . >75% ~<<90% . >90 % ~<<95% rE T
FI=>95% 5 Br o AR Hu vl 75 8 B IX & N2 1o T
A 2R R Wl L HUACRR ) B AE AR, IR 1~3 1]
R0 - A R T B S (5 " . . . . .
7R IR A DG, A B A Y R R S AR R IR 20 40 ﬁmgg)gﬂ/(mggokg-l) 100 =
8 4 B (g -
(<17 mg/kg) fK(>17~<<47 mg/kg) . A1 (47~ Avaiable nitrogen content
<86 mg/kg) ./ (>86 ~ <105 mg/kg) . th & B 1 ERENTF/NEMM S
(>>105 mg/kg) ; 1 48 B W 19 3= Bl A8 Ar Ry - AR S A O R
(1.0 mg/kg) fK(>1.0~<8 mg/kg) .F1 (>8~ Fig.1 Relationship between soil available nitrogen

<28 mg/kg) . fm (>28~=<C41 mg/kg) ML (41
mg/kg) ; + & A (Y F B AR IRIR (<4, 0
mg/kg) (>4, 0~<<45 mg/kg) . (>45~<117
mg/kg) . 5 (> 117 ~ <180 mg/kg) . M & (=180
mg/kg),

content and relative yield of wheat
T2 S R0 L 5 B E X & /INE T A I T
AN, P, Ky) 8 (N, P K, T8 (N, P, K, ) kb B4
JNZERE G 7 R SR AN 4 0 R 56. 926,62, 7%,
74. 3% IARALTF 50%, FF LA (NP, K, ) | TG
(N, P Ky B4 (N, P, K, ) 4b B4 /N 22 0 % 7= &
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Fig. 2 Relationship between soil available phosphorus

content and relative yield of wheat
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®5 MAEARMAEXZNETERBEFS ERREFERERER
Table 5 Index system of fertilizer recommendation (N,P,O;,and K,O) for winter wheat in
Xianyang irrigation area,Shaanxi Province
p - FHCHERE &/ N g A R/ o F iy
B " g/ CURIREIRS g, BERERERRS g, MEREHE
Abundant X = A/ % (mg+ kg™ 1) & (mg* kg™ 1) g (mg* kg™ ) g
. . . Recommend . Recommend . Recommend
degree Relative yield Avail-N Avail-P Avail-K
N rate P rate K rate
e Very high =>95 =105 69 =>41 67 >180 66
= High >90~<95 >86~<105 106~69 >28~<41 83~67 >117~<180 83~66
H14E Middle >75~<90 >47~<86 218~106 >8~<28 134~83 >45~<117 110~83
& Low >50~<75 =17~<47 407~218 >1~<8 220~134 >4~<45 216~110

2.2.2 RMERFR A4 FHEAFTHREES
e SHELAVPR N T A/NE B AR A =
(yi) 5 T SR 0 1 W () IR AR o ()
5 B O o () VB (v 5
- HE AL B I () LA T R

WS A v = —12. 404 In x, +62. 304,

R*=0. 460 6; (1
PR : v, = —2.736 6 In 2, +14. 647,

R*=0.202 3; (2)
A . y;=—2.624 7 In x5 +18.012,

R*=0.219 5, (3)

A 20 (1D~ (3) A LUE ) f A3 #E 45 it 0 o5 A+
BFE o3 O i A (A 2 W ARG . EEAN R & NAE
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