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Evaluation of Fertilizer Application and Fertilizer Reduction for

Maize Production in Hexi Corridor
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Abstract: A two—year farmer survey was carried out in Zhangye city, a typical planting area of irrigated maize,
in order to understand the situation and problems of fertilization in Hexi Corridor in Gansu province, China. The re-
sults showed that on average over two years, the yield of maize was 12589 kg/ha, and the percentage of farmers with
the medium yield level was the highest. The proportion of farmers applying nitrogen fertilizer above the high(438-
584 kg/ha) and very high(>584 kg/ha) levels was 47%(2018) and 76%(2019), respectively. The proportion of farmers
applying phosphate fertilizer at the high(187-250 kg/ha) and high(>250 kg/ha) levels was 88% (2018) and 38%
(2019), respectively. The proportion of farmers applying potassium fertilizer at the low(104-208 kg/ha) and very low
(<104 kg/ha) levels was 26%(2018) and 68%(2019), respectively. The average fertilizer input over the two years was
525 kg/ha, 236 kg/ha, 87 kg/ha for N, P,Os and K,O, respectively. The average fertilizer partial productivity(PFP) for
N, P,0s, and K,O was 25.7, 55.4, 107.9 kg/kg, respectively, which is much lower than the national average value.
These results indicated that the application of nitrogen and phosphorus fertilizers in irrigated maize in Hexi Corridor
was seriously excessive. Potassium fertilizer was blindly applied, and the organic fertilizer was overlooked. The situa-
tion may be improved in some ways, such as optimizing field management, new fertilizer application, organic fertiliz-
er application and so on, to achieve sustainable maize production.
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35 12 720 kg/hm™ 75 T KRG IS AL b, Pl o G
Z AR FH R A AR, — A o 34 it £ b 2% R R R
HER 7  XAMEE B T AR GERIR 2%, i H A i
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Jiti P 8 H 25 B4 7 R S, ey sl X S AR AT
o BR8] FORFh AR v Rl  IRBE AP KR, X
Sy AR AR TR, 2018 A X o 4 T /)N i ATl
AT 2019 4F X 5K 4 T T 20 S #7 20b) F K o
FF A ) 25 I, 3 BRI A e & e P i
A Ay M K BRI G A DR T S R R AR AR i A AR Y 1)
T8 T Y b R ORI G B AL , ATl 7Y S JER
T K T sl KR, S E K T AR R
FH AR AL 4
1 MRS I
1.1 A XIEHETR

PRMIF DI T H 748 SRR T /N LT e T AT
BB S B, AR AL T P E P B, oK —4F—
AL FORBEIZX FEREEY . XX 1570 m,
SERIAE H RERSL3 085 h, B IR 25 13.00°C ~ 16.07°C,
AR H SR 7°C, =0°C R 3 388°C - d, =10°C R
2896°C-d, LFEMI 153 do #HZE IR T 1.61 g/em’,
AEIZR K 2 075 mm, KA 130 mm, T
FAREGR 10.3, J&@ T 378 1 JCHE R Bk TC R R A9 T
FHEMEARN X o Hb KRR 68 ~ 73 m, M T KA AF
EE 1.0 m 2247 o HIEA LT 17.9 g/kg, 3 AA
128.8 mg/kg, B 24.7 mg/kg, HEALAH 82.0 mg/kg,
pH{E 4 8.2,
1.2 @AAFE

2018 AF-AE SR AR T /N e AT 2019 4R 7E 7k
T HT L & O TF R, R A P R 5 6 A P
2, B FORFIRE AL L SRR = ARy =X it
A AR i A B S5 R AT P A . 2018 4F [A] 45 KL %K 36
03, A3 8 R) 3 32 13 5 2019 4 0] 45 185 33 10, A3 24 7)
B29 05,
1.3 MERES iR

2 B R E IR LR AE , 47 100 ke £
KFFAN) 2.8 kg B (P.05) 1.2 kg B (K,0) 2.0 kg,
FEHEAE M AR B, 4 75 R =7 E/100% 100 kg T-H7
TR

S PO TR T e €/ e = M 5 R P 1 S/ T
= moR A A B I i AR SRS
it HEL S G , DAt A 2 ) 40% R AR e, K5V 1F
it RE G 5 M S A S A TN
1.4 HiEAIE

FERE SR B S AR 7 S bR v B S A T i
FH Microsoft Excel 2016 X 85035 47 2 B A1 .

REURMi A= 7= 1 (PFP)="F-ki = /2 A

2 R0

21 EXFF=2

2018 4= HE78 IR A 11 000 ~ 17 150 kg/hm?,2019
AEFE AR RN 6 000 ~ 15 000 kg/hm*(J& 1), 2018 4F
SEH 7 14 041.7 kg/hm?, 2019 4E - 2 77 4 oy
11 137.5 ke/ hm?, WAF -3 4 7 12 589.6 kg/ hm’.
DA IR B e ™ i R 22 , DAAE ™ i (B R 0 Wi 5 1
590, 2018 4 515G 41 51| <12 230 kg/hm* (™) |
12 230 ~ 13 460 kg/hm’(fiff) .13 460 ~ 14 690 kg/hm’
(tF17%) .14 690 ~ 15 920 kg/hm’(fii 755) >15 920 ke/hm’
(R 77), 45 S B 5 FEAR SR 19 LU 91 12.5%
18.8% .43.8% . 15.6% F19.4% ; 2019 4F 5 254 43 5]
J1<7 800 kg/hm*(fi£ 7). 7 800 ~ 9 600 ke/hm*(hii%)
9 600 ~ 11 400 kg/hm*(H17) . 11 400 ~ 13 200 kg/hm’
(i 75) . >13 200 kg/hm’(F577) , 85 SEHREA HREA B
A 13.8% .6.9% .37.9% .24.1%F120.7% ;
AR L9 600 ~ 14 690 kg/hm?) (5 M s -
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Fig.1 Maize yield in investigated areas in 2018 and 2019
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i 2% 1 AT %0, 2018 AR JRAIF 32 R KA -1
it 28 447 .4 kg/hm®; 2019 4E 2 603.2 kg/hm®, M
it R R R 2018 AR RUIEHE AL T vh 45
TIREAK RSB Bk 37.5% , A {55 R
AR B 5 H 2 R 16% F1 31% 3 2019 4F , KEA b T
RS 5 He s , 35 62% , 1 HA G0 1Y 7 e
TE20% VAT .
2.3 WEREEN

20182019 4 ¥ Aff Xl I ~F- 245 45 A 153 531 A
230.3.242.2 kg/hm® (6 2). WA B HKRE L2018

AEFEARBENE B A G AL T3 AR = AR (= SR 9 o
e A3 5K 25% . 28% F11 38% 5 2019 AEREAE £ A& 54
S 5 H 90 R 38% 7% 17% . 10%F1 28% , & A
= RMICAR o
2.4 SHAEFEN

PIARZE T o, BRI 48 A G T ARAR ARG
() 7 HL 3 5 (6 3), 2018 AFANCA 1 P HEAT AR IR A,
BN R 89.0 ke/hm®, HALFHEA TR AR ;
2019 4F , AT AR B AIREAR 19 7 P34 A
4 85.1 ke/hm®, NG ZoRF , Ab TARAIG A AR A3 v
f9 o5 HE 591 h 68% 2691 5% .
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Table 1 Nitrogen fertilizer application rate in the investigated area
RACHATEE
N application classification SRt e
iy Bkt -
) o <141 141 ~ 282 282 ~ 423 423 ~ 564 >564 (kg/hm’)
Year No. of samples
G it & i i Average Nrate
Very low Low Moderate High Very high
2018 32 1 4 12 5 10 447.4
2019 29 0 4 2 5 18 603.2
F2 AW ERBEEREAN
Table 2 Phosphorus fertilizer application in investigated area
BENEBA G
Phosphorus application classification A
4y FEA
- - - (kg/hm®)
<63 63 ~125 125~ 187 187 ~ 250 >250
Year No. of samples
R fi i S fies (T Average P rate
Very low Low Moderate High Very high
2018 32 1 2 9 8 12 230.3
2019 29 11 2 5 3 8 242.2
F=3 AR EKRFIEEN
Table 3  Potassium fertilizer application in investigated area
P A SRR
Potassium application classification St
4y P :
) § <104 104 ~ 208 208 ~ 312 312~416 >416 (kg/hm)
Year No. of samples
i B iEp s ey Averge Knate
Very low Low Moderate High Very high
2018 32 0 1 0 0 0 89.0
2019 29 13 5 1 0 0 85.1

25 BBRHREF~H
PHAE T, KA B B0 A 7 T 2 R BN
K:0>P,0s>N, W 4E SF ¥ 0 %I S 25.0. 53.5.

102.6 kg/kg, BN A1 kg 26 N P,Os . K.0 3243, 4%
WA= 25.0.53.5.102.6 kg B KT
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Table 4 The partial factor productivity of fertilizer for maize in investigated area ke/kg
GO FHC A7 1 WAL A= 7 71 BIAC A= 1
Year PFP-N PFP-P,0s PFP-K,0O
2018 314 61.0 74.3
2019 18.5 46.0 130.8
1y 25.0 535 102.6

3 WURACXS oA

3.1 BAIHK

T PG AR 2 Bk 4 Rl i R ) oK i A i,
P T SR VA VG PR DX R R OR R TR X, A
2006 4 DL, Bk i ARH AE 4E R TE 6.67 J7 hm® LA
RO R TR R AR X ) AR AR, R
it A P B AR A 2% B X ) b T A A A E B
e FVER . RATEAE X IRAR AR A= 7= F K A
TR TR T X E o #T , 45 5 R A H R
A K T K 3 YR T e, AT DX P A
T K- H P2 Bl 12 589.6 kg/hm?, #4 FRIE A% 100 kg
TR AUN) 2.8 kg, B (P,05) 1.2 kg #1(K20) 2.0 kg
T, TR A WA & 73 90 28 N 352 keg/hm?®, P,Os
151 kg/hm®, K:0 251 kg/hm?s LIRS B0, 3] ph i
JER e KR A £ R 1A 525 ~ 600,150 ~ 180 kg/hm’,
B BRI R B 2 X S A IR A 4y
SR N 300 ke/hm®, 8 AE P.0s 90 kg/hm® B AL
K,0 75 kg/hm®, TEA BT rpr , BHAEF- I AL B4 AR
N 525.3 kg/hm®, P05 236.3 kg/hm® KO 87.1 kg/hm?,
RN FH 0 5 T3 B, T P AR X 13
A AT 150 ~ 200 me/kg, & T A IX
SR, PRI DX KRB P AR TH A a7 7 it A o )
PRAEHA , 5 AN P FE P IE SR B B, 3k
AR R, 3R K1 N P05 K0 I AL
TRz 7= 71 (PFP) /351 4 51.6.72.4 .64.7 kg/kg, A PRI HIF
455 25.0.53.5.102.6 kerke, A BEAE 4 PFP it i
{1 e E R o P R =S 2R 7 P NS R S 'S
AFLIE B 1 7, 3 4 1) 3 P 1 JRG 8 TE K A A v
RN ™ 5, HR AR IR AR
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