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Study on the excessive and insufficient of chemical fertilizer inputs
on farmland in Shaanxi Province

WANG Xiao-ying''?, CHEN Zhan-fei', HU Fan’*, TONG Yan-an
(1. Yulin Academy of Agricultural Sciences, Yulin, Shaanxi 719000, China;
2. College of Resources and Environmental Sciences , Northwest A&F University , Yangling , Shaanxi 712100, China)

Abstract: In order to understand the current status of chemical fertilization on farmlands, including wheat, maize,
potato, rape, rice and apple, the household survey data from 69 counties in the project “soil testing and formulated fer-
tilization in 2006—2011" were analyzed. The results show that in Shaanxi Province nitrogen fertilizer inputs were exces-
sive, especially for the tree major crops of wheat, maize and apple, with the proportion of the households fertilized being
as high as 68.42% , 63.25% and 72.30% respectively. The excessive amount of N inputs was 257.6 thousand tons,
with the annual emissions of CO, up to 3.3102 million tons at the province level. In addition, nitrogen fertilizer inputs
phenomenon of excessive and insufficient existed at the same time for potato, rape and rice, and the excessive level were
26.88% , 15.22% and 22.60% respectively and the insufficient level 33.76% , 46.23% and 29.36% respectively for
the three crops. The same as nitrogen inputs, phosphate fertilizer inputs phenomenon of excessive and insufficient also
existed at the same time, and the excessive amount of P,Os inputs was 93.2 thousand tons for the whole province every
year. For wheat, maize, potato, rape, rice and apple, the proportion of the households fertilized with excessive level of
P,0s inputs were 41.00% , 30.79%, 25.03% , 26.24% , 11.18% and 50.02% respectively, and the proportion of
the households fertilized with insufficient level of P,Os inputs were 38.09% , 58.76% , 14.87% , 46.16% , 46.46%
and 29.81% respectively. A potassium fertilizer input was far from sufficient, and there was more than 60.00% house-

holds using insufficient K,O for the whole province. Moreover, the yields of all main crops could be increased when the
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fertilization rate is at a rational level, especially for P,Os and K,O. In order for food safety and environmental protection,

balance fertilization of nitrogen, phosphate, and potassium is indispensible.

Keywords: cropland; chemical fertilization; fertilizing amount; evaluation; Shaanxi Province
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Table 1 Main soil types, climatic conditions and soil properties (average + SD) in the different regions

TH Item Bt North

JH L Weibei K Guanzhong BeRg South

WAL KA L L BYTL WAL

FH S Main soil types

loess soils
S Annual mean temperature/ °C. 8~11
PR Annual precipitation/mm 275 ~ 590

pH 8.3+0.3

B AL Organic matter/ (g-kg™") 8.2+3.4
AR % Alkali — hydrolysable N/(mg-kg™!) 33.7+13.5
F %4 Available P/(mg-kg™!) 9.8+6.3
A Available K/(mg-kg™") 102.2+41.6

Castanozems, sierozems,

LK RN PR

Yellow-cinnamon soils,

-t

Cinnamon soils

Black loessial soils,

loess soils yellow-brown soils

9~13 10~ 14 11~16
530 ~ 630 600 ~ 720 670 ~ 1270
7.9+£0.4 7.9+0.3 6.8+0.9
12.8+4.4 15.3+7.0 20.6+7.9
63.3+22.7 67.6+27.0 115.0+£49.3
14.8+11.4 25.9+12.5 18.1+£16.9
160.3+50.9 165.0+60.7 116.6 = 46.4

T 1) e SJEBE AL PR SR B PG 4 0 - L D B AL 0T L - SR R

Note: 1) Soil properties data collected by testing centers in the different regions of Shaanxi Province.
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Table 2 Distribution of household survey at different regions for main crops

HIX INFE SN T e IKHE SR

Region Wheat Maize Potato Rape Rice Apple
Bt North — 4560 1715 — — 2476
JH 4t Weibei 7348 5198 — — — 3752
K Guanzhong 11416 9773 — — — 913
Bk South 2992 3961 175 2576 2854 —
248 Whole province 21756 23492 1890 2576 2854 7141

T "R AR AN R T X 3 MR, R Il

Note:

2 LR

AEEMAL BN R

TEC A RIGHT I A 45 50 A M £ 5 d i AL
il B D A AN ) DX 2 R R AR A 1 A B A
OS2 3) i35 3 A, A H LR HLA,
RN EOR A RN AT Byt R, o
%14 183,230,155 kg hm™2F 558 kg hm™2, 1 jli 2%
FKAE V-390 F & L 43 3108 145 kg hm ™ 2H1 159
kg hm™%; 54 BG#E R LA, 28 /NE DR E R
Syt P R A, 2090 R 110,78 kg hm ™21 358
kg hm ™2, T 3 K | i1 3% A KR 7 4 FH = 5d e, 4
14 63.62 kg hm ™~ F1 62 kg hm~2; 54 B #0  LE
BRI BRI KA T 4t
A%, 235104 21.,20,13.34 kg hm~2Fl 45 kg hm ™2,
TS SRS 249t P 3 L o4 208 kg hm =2, 5341 &
1 AP F AR R A P & A L
AR, YA 50% « FNEHRA L |G AR ™
0 JUHR N B R R P RIE A 2=
1535 K 68.42% 63 .25% F172.30% , i 22 3
SRR AR RAE £ At 2 AR JE HAF , 1 12 He
439K 26.88% (15.22% il 22.60% , A J& L1 4333l
H 33.76% 46.23% F1129.36% , Wil AT BAA
L5 VALY NG 5 SN L R B & T S e 8 /9
BT & B4 5k 41.00% .30.79% .25.03% .
26.24% . 11. 18% H1 50. 02% , A J& L 5 43 % Ky
38.09% .58. 76% . 14. 87% . 46. 16% . 46. 46% Fi
29.81% . FIEHANHE R AA L, DL ESFE
P IE 5 AR R B 3B, a8 77.52% .
82.96% .96.56% .63.78% .92.19% F1 56.39% . i
B A PR A B E AR 5 7 5, A S S P AR
A FE Yt AN 24 5 A4 il TAE R F 2 N
KZ—o

2.1

“«_ » . . . .
— "means the crop is not the main crops in the region, the same as below.
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Table 3 The chemical fertilizer inputs( average + SD) and

reasonable fertilization in the different regions for main crops

FE N/ (kg hm~=2)

X358 -
Region INE BN EJ%% (FH% KRG 3'#%
Wheat Maize Potato Rape Rice Apple
Bedbm  _ 237+109 158116 490219
North 180~ 225 120~ 150 240 ~ 360
LR 185+83 22391 - . 587x301
Weibei ~ 70~105 115~ 170 240 ~ 360
KR 19567 MWx79 - 619259
Guanzhong 120 ~ 180 150 ~ 200 240 ~ 360
BeRREIIX 137256 19773 120£72 145:40 159+28
Souh  90~120 105~150 90~120 135~180 150~ 180
£
. 183%74 23089 155:114 14540 159+28 558274
Whole province
WAL P05/ (kgehm™
K =
Region INE £k ik s KA B
Wheat Maize Potato Rape Rice Apple
Bt 9680 78x8 0 318+198
North 90~120 45~75 220 ~ 340
TR 112£55  88+51 B 36176
Weibei ~ 60~9%0  65~90 220~ 340
KX 115569 48+53 _ w7304
Guanzhong 100~ 140 60 ~90 220~ 340
B ZILX 8446  31x40 7967 62:28 62x17
Souh  70~100 65~90 30~60 60~% 60~90
Ex)
. 110£63 6362 7885 62:28 62x17 358208
Whole province
I K0/ (kg hm™2)
X5 —
Region INE /S LA HiES IKFE SR
Wheat Maize Potato Rape Rice Apple
Bedbm  _ 12#25  12:40 7386
North 60~90 150~ 180 160 ~ 240
HALRE 23+34 35:39 - 255207
Weibei ~ 45~75  45~75 160 ~ 240
KX 2+33 19231 . . 3822609
Guanzhong ~ 40~60  50~75 160 ~ 240
BRBREDINR 11222 1024 3165 34x36  45:30
South 45~75  45~75 120~150 S50~75 75~105
€]
20£33 20£32  13:43 34236 45:30 208214

Whole province
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=
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E70

= 60

250
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= 30
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Insufficient Rational Excessive

%K I Chemical N levels

£
£170
<
£60
£ N
340 %/\
£ 30 %\
=0 é%
=10
S LN
S A A B i
c.o:‘ Insufficient Rational Exceiive

# 7K *F- Chemical P,Os levels

K,0% i Eb 4l K,O input ratio/%

A2 i i i
Insufficient Rational Excessive
7K 7 Chemical K,O levels
E1/h#2 Wheat £ K Maize 4% 3 Potato
B 7 5% Rape K /K% Rice B3 52 4 Apple

1
Distribution of N, P,0s and K;O inputs at different levels

BRPE A R EMEM & B SRR N LL B 53 75
Fig. 1

for main crops in Shaanxi Province
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Table 4 The yields increase of chemical fertilizer for main crops in Shaanxi Province

N P,0s K0
LA AL AR PR A . AL AL AR PRI . LA AL AR PRI .
ﬁ@HfE?i:h’: MEHF%E *Iﬁﬁ} 2oy ﬁ@Hf:;;H: MEH?,:%E *Iﬁﬁ} Loy HEHF?E;}L‘ ﬁfﬁH}téE ‘fFII\:;E$ P
Y [X I, . . " Increased - - " Increased . - " Increased
- Yield of  Yield of Increased ield of Yield of  Yield of Increased ield of Yield of  Yield of Increased ield of
Crop Region insufficient  rational yield of y";( 10 insufficient  rational yield of )/11( 10 insufficient  rational yield of )/11( 10
fertilization fertilization unit area " v(,)e. fertilization fertilization unit area " v‘,)e. fertilization fertilization unit area " v?e.
/g /g (kg ff‘;‘(;f“; sg kg (kg ff‘;”(;f“; skg /(g (kg ;zvol;(;
hm~2) hm~2) hm~2) ! hm~2) hm~2) hm~2) ! hm~2) hm~2) hm~2) !
THt Weibei 3734 4184 450 4273 4369 96 4230 4269 39
INFE N
Wheat FKH' Guanzhong 6194 6226 32 0.51 6348 6456 108 4.53 6371 6560 189 19.86
PR South 3075 3085 11 3700 3752 53 3660 4255 595
At North 6922 8148 1225 8075 8461 386 7332 7847 515
" SE T
ER S THL Weibei 5610 5659 49 10.17 5729 6975 1246 36.67 6320 7346 1026 55 62
Maize &H' Guanzhong 6194 6937 743 6982 7007 25 6799 6969 171
[R5 South 3358 3865 507 4686 5718 1033 4714 5842 1128
RS [t North 20321 22351 2030 26.95 19775 21963 2188 10.50 22248 47850 25602 459 35
Potato R South 14229 17672 3443 8394 10388 1994 14886 22888 8001
HZE Rape [R5 South 2156 2530 373 3.37 2287 2531 244 2.20 2255 2513 258 3.21
JKHE Rice [R5 South 7745 7968 223 0.82 7674 8052 378 2.21 7791 8243 452 5.24
S Apple 424 Whole province 29109 29418 309 1.92 28662 31781 3119 52.53 30319 31388 1070 34.08
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2.17.1.20 J3 t f15.13 i to DA B NFPEEAEY) R
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Table 5 The excessive and insufficient of chemical fertilizer

N, P inputs for main crops in Shaanxi Province

N P,0s
YW AEmH Jdede JdERnE JdEbE
Crop Excessive Excessive Excessive Excessive
area amount area amount
/(10 hm?)  /(10* ) /(100 hm?)  /(10% 1)
/NFE Wheat 77.5 5.37 4.3 2.17
FK Maize 77.0 6.59 35.4 1.20
LA Potato 9.1 0.87 9.3 0.78
3% Rape 3.0 0.07 5.1 0.02
JKAE Rice 2.8 0.03 1.4 0.003
SR Apple 40.8 12.83 28.3 5.13
S5 Total 210.2 25.76 123.8 9.32

3 e

BVG 44 4% FH AU 45 A o B A 7™ L, 0 i
T AR R /INZE L BRI R P RIE AL = L
B39 K 68.42% 63 .25% K1 72.30% , 448 RAEE
At @ HIL 25.76 T1 to AIERA S &AM &
TR BT U, [ Bk Xk B 5 s A R
SR B EE K LR, 5 R T K5, H2E
ZAEBIR 18 a KIWE AR F 5T & BLA /N -
B R KARAERIE T ) m i AS A B 5 AU
Jiti P ELRE AR SE , T A 42 %o A B 40100 ) P 5 5 it A
AR S SR Y B & BUR VR AF
- H it Al 2 EIE 120 kg hm =217 a I5F,0 ~ 3 m 3]
T 2R A AL 1065 kg-hm ™2, 4R 2 %R H () HF
U ERA T 3 it H 2R, 2 RIS A B
SR SN, K IR KR i 35 - 3] a4 238
DR, SRE A L, Rl i S A R E, B
JEFE 80 ~ 160 cm, fie i 2 itk 201.9 mg-kg ™' B M
FHARRAE I, IE0~2 m H1 O~ 4 m FE NS
ABRFRTE 8 a L L3R 415135 1 602 kg hm ™2l
3414 kg-hm ™2, YR TR = SIAHL . BE

B R IR] S AR A & 11 22 53 43 58 DU Ok VR4 41 5 18
LAl 70% BT E MOk B T RAEMY, sk
2L 4 e e 4 SRR DA A 7 3 B B 4 I vt P
HERC 12.85 ¢ 55 245 CO,, tH TR PRI & B 4F £ %
PAEPA T B BB Z AR HERL CO, & Rk 331.02
H to Feath and Greenhalgh[m & th Al A 7 AT o
RUE it FF AR 00 0 2 X 7K T AR A R K 28
b TR I, GE RGO IR B OR — 2 R RR E
prle -4 e [ KRS /N R BRI N/
PR S (RS NUDN . et I VAT s Al s
S ERTE AR RIRI D 30% ~ 60% T 0 N AEY)
PR I AR SRR I AR AR P o)
JER A JE R IR 20 % RESE S VE9 7= e AL O o
BEVE A A B AE 5 A i 5 A — 80, 82
Tl T AR R IR /N ZE ORISR, R P A it
B4 5 h 41.00% .30.79% F1 50.02% , 44 W
AEFE AR 9.32 7 10 BRIEF A B AR
YRR U ) AR Xk B O A I He
Goit, FE A HAE T 80% DL BB BT
VL) T WA IR B R S A U T PR 4
JEARF] 10 4, S5 41, 3 32 B 4R B B0 AR
FIFRASME N 7.3% ~20.1% , F3 11.6% X G
Hoit A+ FEBERAE T K R, JF a3k
A7 s T YT S e ) TR R TS e ok R
F B SRR TR R A& 13, RIER
OV 57 26 W, 3 I A ol 1 T 5 35 e [ A 1 e
H R E BRSO — N A R ), SR
PRAEWATA & 5 TR A IR & s R AR
JEF= L ORBENR K I & & SRR, HorpoR
T YRt RN SR T TR YR 5 e 0 X6 4 R BT RR R A A
59% 33% F1 63% , Xf 4= B 11 53 ik %40 0 N 30% .
A% TN T3% 2 2 - 21500 Sl 3 ] 36 il s 00 2 S
T3t 37 4= W RN 42 21053 0l - GB3838 — 2002 Fn #E (1)
300% 1 195% , K 7K T 1) 4 B A4 R 40 i
GB3838 — 2002 FRuEfY 105.0% Fl 125.0% ., Ik, &
NI AR SN2 Wk b SR L I S o
FRPR AT 28 42 T (0 SRl AR AR 1 B L 7
Hh ] p AR TR A IR A AR R HL B
SRR PR E ST AR X 4 20 N T
ZAR FENEROUIR A Z B, 173 AR P AR A A
A 5T F W AR5 it AEAS 2 B A% PR PRI L B
Bt PR IR A B, R EARAE Y A R
TR APESOR (3% 4) gk TGS g
A E/INZ AN 2 A P i G Ak I A B
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YR, B8RS RIS 2 W A AR s T
TR BERR R 18.2% ~42. 1% JRZETEM &/ 3.2%
~7.9% R R 9.2% ~20.9% , 247k 2[56-57)
WF S48 A PRI A N T =R 7™ 24.2% ~ 43.2%,
BRI IE RS 16.9% ~ 21.6% . T AT Wg 2158 -9
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