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Analysis on the Current Status and Influencing Factors of

Fertilizer Application in Maize in Jilin Province
YUAN Jing—chao', CAI Hong—guang', LIU Jian—zhao', ZHANG Hong—xi', LIANG Yao', CHENG Song',
LIU Song—tao', LI Deng—zhong’, REN Jun'
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Plant Nutrition and Agro—Environment in Northeast Region MOA. Changchun, 130033 ;
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Abstract: Based on the empirical investigation of 3 060 farmers of 51 counties(cities) in east, central and west
areas of Jilin province, the situation of fertilizer application and its effect on maize yield were evaluated. The results
showed that fertilizer input in Jilin province was 245-655 kg/ha. Fertilizer input in the high, middle, and low soil fer-
tility area in eastern Jilin province were 1.0%, 29.4% and 34.6% higher than recommended fertilization amount, re-
spectively. Fertilizer input in the high, middle, and low soil fertility area in central Jilin province were respectively
18.9%, 21.9% and 39.2% higher than the recommended fertilization rate. Fertilizer input in the high, middle, and
low soil fertility area in western Jilin province were respectively 41.7%, 62.1% and 74.3% higher than the recom-
mended fertilization rate. In eastern, central, and western regions of Jilin province, partial factor productivity was
41.1, 41.9 and 38.9 kg/kg for N, 110.0, 108.1 and 94.4 kg/kg for P.Os, and 102.5, 103.4 and 83.0 kg/kg for K,O re-
spectively. There is still a large space for reducing the application amount of nitrogen, phosphorus and potassium fer-
tilizer and increasing fertilizer use efficiency in Jilin province. It is necessary to optimize crop—soil management sys-
tem so as to realize the synergistic improvement of crop yield and efficiency.
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PRI SR FH B ML A R A 1, 2015 4F 1 ] £ 3
MR PEIR (IR GE AT K2 Pk SR AR T
RIS HTEB AL 22 P (U E Ry A
BB KF RE LG R SR WE AP
2 MR G RIS (L R M T A
IR AR ZRAL MYeT AR O AR GEAL B SR
PN RN 17 W70 /AN S = BN 1577 IS - D) 22 o |
Je T B GE R3S K 5 1A B (1)
JTT3 060 4% 1 HEFT T KRB B AR 11 7] 25 14
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FEFUAL =i AR RS, HAb B bR T
A 2018 AE SR F % S Rl T AR AEARME B M
FRE A 2 B 2 IR L 7= i AN AR R ST T
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1.2 MEmMBSAZ*

KT ARXIHRARCSE .

HERHI 2E 77 77 (PFP, kg/kg)=Y/F, Y Jjiti i X &
Ky, B oA — e A f Bt S o 5

Jite B A3 (yuan/hm?) =it HE K 7= B~ ANt AE
KPP )X F RS AT X AR A 5
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1.3 HIEST

% JH Microsoft Excel 2016 &% A% e 4Js 364 7 4b 74
FIWEREL, R SAS 8.0 Gei M (i1 0 22 5y T M 2 E
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2 R 55
21 HHHUEFERBR

H 1996 4 LIE , 7 MR AR IR At FH f B 4F 3
SIS A At P e B AR B N U
BAE T A RE %Y, 2 2013 4552 A AR A UMt F B 5k
A2 W e 2 A Rk ERAE LA D EHRE
T KT AR5 A A A e T R RIURR B AR e v A
R —BU(RE 2), AT 2011 4558, S RE
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AT A 25 X, A i X K R i A R A
A3 914 203.8.,76.4.81.8 kg/hm?, £ A H 5143 1]
49 1.00:0.38:0.40 ; HH5 1 X R K B EIAES AE
43 1R 217.3,84.2.88.0 ke/hm?, $%& AL 41 43 51 Ky
1.00:0.39:0.41; PEHBHIX T KA i B AC AR50
oM 205.4 .84.6.96.0 kg/hm?, £ A HL 4514351 4 1.00:
0.41:0.47,

N LR b o A A L WA ) A E
T KA RS A 22 52 2 . Ho i )
TP A BB KA W BRI 4R A &4 51 236.5.
95.1.100.0 kg/hm®, & A L 6553531124 1.00:0.40:0.42;
Hh il ) KT A T2 Bl BT IE A 430 R 208.6
80.8.89.4 kg/hm®, $& A L4911 5351 2y 1.00:0.39: 0.43;
R H 7 KT A FAL Bl B IR A 430k 181.3
69.3.76.5 kg/hm’ , $E A HLAF153-51 4 1.00:0.38:0.42.
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Fig.1 Fertilizer application in agriculture in Jilin province from 1996 to 2017
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Fig.2 Total maize planting area and mazie yield of Jilin province from 1978 to 2017
F1 FHEERNLIERANIERK(n=3 060)
Table 1 Status of ferlizer input in maize in Jilin province kg/ hm’
X ) 1K Al Fertilizer application amount
Region Soil fertility level N P,0, K0
2R 1 (n=520) 232.0£78.2 89.8+35.3 93.1+22.0
H1(n=520) 202.5+70.8 75.5+14.1 82.6+21.4
{K(n=520) 177.1+62.8 63.9+12.8 69.9+19.2
i 1 (n=280) 235.7+72.2 94.4+19.8 97.5+21.7
1 (n=280) 218.1+£64.5 83.5+14.4 88.1+17.6
& (n=280) 197.9+63.0 74.8+14.5 78.4+18.0
i 5 (n=220) 241.7+83.5 101.1£24.1 a 109.3+29.6
H1(n=220) 205.2+£70.6 83.5+15.0 ¢ 97.5+£36.6 b
% (n=220) 168.8+12.9 69.1£12.9 de 81.1+24.8 cd
222 dfifﬂwé‘ E RIS & T IR W A 28.9~61.6 kg/kg, 52.0 ~ 185.0 kg/kg. 43.4 ~

B, MR AN DR B BRIE IR 2E 7 0153 154.3 kg/kg(£2)e MWAFIXECER , SE AR
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PO 3 A A2 2 DR A 26 7 1 43900 2 41.1,41.9 F01
38.9 ke/kg, B N I A= 7 1 43 51 24 1100, 108.1 Fil
94.4 kg/kg, #1NE i A= 7 71 53 51 24 102.5.,103.4 Fi
83.0 kgrkge MAS[RIAR HHb T KPR, & A

17K A RS A A 7 0 3 ) R 42.9.40.7 Fi
38.3 kg/kg, W NE D 2E 77 J1 43 51 2R 106.9.,105.2 Fl
100.5 kg/kg, ¥ A A £E 7 7 43 5y 101.9.95.5 Fi
91.5 kg/kg.

F2 EHHREEXRRBE B L F1(n=3 060)

Table 2 Partial factor productivity of N, P, K in Jilin province ke/kg
RUILAAE 1 WAL 2L 1 BRI T
X3 IR Partial factor productivity of N Partial factor productivity of P,Os Partial factor productivity of K,O
Region  Soil fertility

el P K R OBREE PHE KM OEREN PEE KA EREH

Mean Interval Ccv Mean Interval Ccv Mean Interval (0%

IRHB = 425 30.2~61.6 15.39 109.4 52.0~153.0 21.65 105.5 81.0~154.3 18.44

s 41.1 30.0 ~ 50.6 12.64 110.6 67.5~144.0 15.90 101.1 75.0 ~ 162.0 20.13

ik 39.9 28.1~48.0 13.68 1223 88.2 ~160.0 16.38 111.9 87.5 ~180.0 23.73

g = 44.6 39.4~549 8.82 111.3 77.1 ~150.0 16.44 107.8 94.5 ~ 128.0 13.00

h 41.8 36.8 ~48.6 7.29 109.3 81.8~126.0 12.34 103.6 88.2~128.6 10.72

I 39.2 34.6 ~49.1 11.85 103.7 69.2 ~ 156.5 19.93 98.9 75.0 ~135.0 15.94

Y =t 41.7 36.0 ~49.7 9.40 99.8 69.2 ~ 150.0 27.06 92.3 51.4~130.6 26.83

h 39.1 35.6~45.0 7.80 97.5 60.0 ~ 185.0 20.82 82.2 389~1125 28.07

ik 35.7 28.9~434 11.11 87.3 62.5~102.0 13.50 74.4 43.4 ~108.0 23.94

223 HREHEAIEKF R ZFHEG R
LB E KA REVEE A 4 050 ~ 11 700 kg/hm?
(E13) M3 NABXKE, HME AR T
7R 22 5 i 3 (P<0.01), LR H X A R K
1 AR IX U 2, P X A . ARIEEE AR 258
AN AT 15 7, W5 PR T Ak s A BUAS AR A S
LR 3)e AMEAEAAE T 35 FoK 5P h
6 600 kg/hm™™, it FH 2L B BRI T KB AT 1Y

RCASHE A o 75 PR F 3 i X 75 T AR T R K Y 7
(B i AR A A =48 LY A fe s, S X 400 oh 15,77
10°J6/hm’* 3.95%10° JC/hm> F12.07., S{fHb F7 4% 1 He
=N DA P (R TR et S e o )
4.79%10° JG/hm*,2.31x10° JC/hm?, AS[w] b g 4 1 4%
(6 o NI 5 A R s e A Ry = i (71 e e 37
I HG it IS 1 285 [ A1

14000 -

12000
a
%, 10000 R E o]
g = 7 3
5 8000 [ ° $ 2] O 4 High
@ Y i 1
2 6000 | 3 Middle
= o B it Low
& 4000 |

2000 +

0 1 'l i

45 7 East

i Central

10 West

R Ecological area
TE < AR BIAE ) SR AN SRS | s B AR A TP R (E, B IV R Bn B (4 259 11 75% 3 fi B

Note: The horizontal solid lines and cross inside boxes indicate the median and the mean of dataset, the upper and lower limits of box represent

25% and 75% of dataset.

B 3 HEHERAESEKEKFTE5 % (n=3 060)

Fig.3  Distribution of maize yield in different ecological areas of Jilin province
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F3  HEAEXT EREZFFRERA =M (n=3 060)

Table 3 Effect of the application of N, P and K fertilizers on economic benefit of maize

R M 37K A FICRLAS BN A N it AL R4
Region Soil fertility (x10°JG/hm’) (x10° JG/hm’) (x10° JG/hm’) (x10°JG/hm?) Net profit Profit—to—input
level Gross income N fertilizer cost ~ P,Os fertilizer cost KO fertilizer cost ratio
ARHB [ 14.74x1.4 0.95+0.15 0.43+0.12 0.48+0.08 2.98+1.4 1.63+0.8
H 12.48+1.1 0.830.11 0.36+0.06 0.430.07 0.96x1.1 0.58+0.6
ik 10.60+1.4 0.73+0.11 0.30+0.06 0.37+0.07 -0.70+1.3 -0.58+1.0
g [ 15.77+0.9 0.97+0.06 0.45+0.09 0.510.07 3.95+0.80 2.07+0.47
h 13.69+0.7 0.89+0.06 0.40+0.06 0.46+0.05 2.04+0.68 1.17+0.4
fi% 11.63+0.8 0.810.07 0.36+0.07 0.410.05 0.160.86 0.11£0.6
i e 15.13+1.5 0.99+0.13 0.48+0.11 0.57+0.15 3.19+1.5 1.59+0.8
h 12.03+1.2 0.84+0.12 0.40+0.09 0.510.17 0.38+1.1 0.19+0.6
1% 9.05+1.4 0.69+0.11 0.33+0.07 0.42+0.14 -2.29+1.2 -1.73x1.14

T KT MARIE 1.5 T0/kg 1, N P05 KO M4 5350 Ky 4.1, 4.75 #15.2 Te/kg T, AHEAE A T35 MR T K= 545 6 600 ke/hm” 11
Note: The market prices are 1.5 yuan/kg for maize, 4.1 yuan/kg for N, 4.75 yuan/kg for P,Os and 5.2 yuan/kg for K,O. The average grain yeild with-

out N fertilizer is 6 600 kg/ha in Jilin province.
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