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Abstract A field experiment was conducted to study the effect of phosphorus fertilizer application on the yield and
phosphorus absorption and accumulation of condensed planting high-yield maize in Ningxia Yellow River irrigated area.
The aim of this study was to optimize the appropriate amount of phosphate fertilizer to guide maize production in this
area. A total of 5 phosphorus levels were designed in this experiment including 0,45,90, 135, 180 kg/hm? under the
same condition of nitrogen(N 300.0 kg/hm*) and potassium (K, O 75.0 kg/hm?. The results showed that: The number

of maize spikes and grain weight was increased by applying phosphate fertilizer; The yield of maize increased from
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3. 1% to 7.8% ; The effect equation of maize phosphate fertilizer was Y = —0.053 7x® + 15.803x + 15 450 (R? =
0.981 9° ), Calculated by equation simulation; Computational acquisition maximum yield application P,Os was
147.1 kg/hm? ; The best economic yield of P, Os was 112.2 kg/hm? . From the perspective of economic benefit, the profit
of phosphate fertilizer was the highest when using 135 kg/hm? treatment, its income increased 5. 7% more than the
control. The application of phosphate fertilizer increased phosphorus accumulation in grains, straw and aerial parts of
maize by 24.0% ,19.3% ,22.1% and 15.7% compared to those of the control. When the amount of phosphate fertilizer
was 135 kg/hm?, the maximum utilization efficiency of phosphate fertilizer was 36. 2% (P <C0. 05). The partial
productivity,agronomic efficiency and physiological efficiency decreased with the increase of phosphate fertilizer. The
amount of phosphorus in 45 — 135 kg/hm? in the range of soil available phosphorus was deficient. According to the
comprehensive analysis of maize yield, economic benefit, soil phosphorus balance and utilization efficiency of phosphate

fertilizer, it was concluded that the suitable application range of high yield corn phosphate fertilizer in the study area was

135.0 to 147.1 kg/hm?.
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Table 3 Utilization efficiency of maize phosphate fertilizer

WA R H ) WAL A 23 %/ ,
e BRI 7 1/ B
) % (lee/ke) (kg/kg) 32 (ke k) WAL STk 2/ %
%
Ab B Phosphorus B Phosphate g/ Phosphorus
Phosphorus Physiological
Treatment fertilizer » ] fertilizer fertilizer
fertilizer partial use of phosphate
utilization agronomy contribution rate
productivity fertilizer
efficiency efficiency
Pys 28.7+11.58 ab 347.3+£12.83 a 16.6+10.37 a 56.7415.24 a 3.02£2.97b
Py, 30.6£7.09 ab 182.6£1.72 b 13.4+4.62 ab 33.4%+6.40 a 5.74+£2. 44 ab
Piss 36.2£2.93 a 123.6+2.65 ¢ 10.9+6.61 ab 23.8+14.50 a 7.12+4.71 a
Piso 17.4+3.23 b 91.8+2.34d 7.2+2.11b 31.1%16.30 a 6.1543.80 ab

2.4 TIEBIERWEE

A it W T DL 2 5 0 OT A AR Y A%
P FORFE T B2 L & 61. 0 kg/hm”, K
WK S - A8 A Pk B A I R % 3 g
P, 5O MO L B b B 4> B B R 25. 0%,
40. 1% .69. 2% 1 186. 6% . #f |2 4 ¢ W & A ¥ 2
15 > Uk B A U5 B AE 1 4 AR - B ) Ok R
W5 AV S — Rl et - BB R A 0 L R
W K Y 7 T S B A 5T B I OO L AS BE 9T
EN UL s i 0 01 W R N B N 7 2

R RV-M R 2 g+ R A SRS
FokEE T TR RRE RN EE., HIERE
WL 25 R (G O m] I, Wl 3R At U, EORBE R
5  IT A B A it 8 KT 04 B o T RG> e
il 135 kg/hm® J5 FOK#E i F 45 T B, Xf B 4k
PR TAUA - g gt wh, B2 b ek R R
—118. 2 kg/hm?*, §i B & &/ 45~ 135 kg/hm?® 1y #t
B A Oy 2 2 B, B AE$ A & Oy 180 kg/hm?
IF S 2R B AR S R BT IS 0 3 i % A AR
T EABE R RN T B R A R B
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Table 4 Effect of phosphorus application on apparent balance of phosphate fertilizer

- 5 75 i H Ab#l Treatment
Balance item Item P, P,- Py, P, P
B A 4 AL/ (mg/kg) 22.1 22.1 22.1 22.1 22.1
AT+ Bk / (kg/hm®) 61.0 61.0 61.0 61.0 61.0
LT WAL/ (kg/hm*) 0.0 45.0 90. 0 135.0 180. 0
HEWEIK / (kg/hm*) 5.0 5.0 5.0 5.0 5.0
A/ (kg/hm?) 66.0 111.0 156.0 201.0 246. 0

Tk EEA B AR/ (kg/hm?)  221.4d  234.3 ¢ 248.9b  270.3a  252.8 b

i W3k 5 A / (mg/kg) 17.2 21.5 24.1 29. 1 49.3
Weak Ja £ 595k B B/ (kg/hm”) 37.2 46. 4 52.1 62.9 106. 5
2% WL flig + 48 =&/ (kg/hm®) —118.2 —76.9 —40.8 —6.4 99.7
2.5 BEERSFNERBREERE SE FHE 3 500, 9~1 110 J&/hm® , B AT H] 75

Tt A 4 H A 7E T 48 i e i AR R K& Al 4 135 kg/hm* B FIJ 1 $5 & . 8 A il B 00 05 A 32
[ I3 3 P i AR S e A IR K ¥ 1 rhsokl 5.7% . B TARHIX R T E K 2 XL 2z 4 g
PR S R OR ] — o RO BT LA R A s A R P S R KO AR S SRR R OR R
Hi DX 7 R AR A .Y = — 0. 053 T2 + Fb i 22 5 2 B fl miE R 0 4R At 1 R BE A R OK
15. 8032415 450 (R*=0. 981 9" ) Jifa f fat 1 K K ¢ BENE 4% A & 35 m 7 H T BEL B IE 4R AR
Ry i A MR IR R, B RS 180 kg/hm* mf f= 4% ALy 3. 2, P G i JIES 1) 5 B
WM BE O 147 kg/hm” R AEL W REE R Y EHBS A MRS ERE TR, R DL 4
112 kg/hm® , 3 B AR $b X A% A it FH A B 112~ R RN 4R AR AR R T R A
147 kg/hm* . #F— 2 I\ 28 57 R0 25 A0 B 40 #7 (3% 5) KT E Y BORE IR K 77 XY B T i K CF B
ik 2 Ho A B A B 43 A Bl A A4 it FH AR A5 18 05 3K 18 — 135.0 kg/hm® N,

x5 ZFUHEDH

Table 5 Economic benefit analysis

BARA/(JT/hm?*) Cost

FERL R —— Pff/ R
st R . BRI E Gy HLI k2 BBA ., FHE/
(kg/hm*) (oo/hm*) , Produc-
Treat- L Phosp- Nitrogen Potash  Mechanical Pesticide Total (J6/hm*) .
Grain Output ] tion
ment . horus fertilizer  fertilizer input Profit .
yield value ratio
fertilizer
P, 15 490. 2 0.0 1170.0 480. 0 2 400.0 1 200.0 5 250.0 24 784.3 19 534.3 3.7
P 15 972.0 270.0 1170.0 480.0 2 400.0 1 200.0 5520.0 25 555.2 20 035.2 3.6
Py 16 433.0 540.0 1170.0 480. 0 2 400.0 1200.0 5 790.0 26 292.8 20 502.8 3.5
Piss 16 690. 2 810.0 1170.0 480. 0 2 400.0 1200.0 6 060.0 26 704.3 20 644.3 3.4
Piso 16 513.2 1 080.0 1170.0 480.0 2 400.0 1 200.0 6 330.0 26 421.1 20 091.1 3.2

AT AN TA  BERC A 4% 6. 0 J0/ke BICM A% 3.9 J0/kg FIAC N 4% 6. 4 JC/ kg RN A% 1. 6 JC/ ke ML A (L 56 QR B AL it

1200 JC/hm? JE#F 750 J6/hm? FFEFP 450 J6/hm?) L 25 A 1 200 J6/hm?,
Note: Labor costs not included; Phosphorus fertilizer price 6. 0 yuan/kg, nitrogen fertilizer price 3. 9 yuan/kg, potassium fertilizer price
6.4 yuan/kg,corn price 1. 6 yuan/kg,Mechanical input costs include (Deep ploughing 1 200 yuan/hm?, spinning 750 yuan/hm?,

sowing 450 yuan/hm?) Pesticide cost 1 200 yuan/hm?.
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T ARAE S AR VR AE TR R Al 2R 7 R R
SRS g RSN 3 A IO K VAR = W et DO i
FELRRF 37 10 BT R 38k 54, 1901, E K B4 % Aoy
BRI 7V 77 22 4F 2 K A0 5% 0 5 2 3 ] 4
TR g R R R 7 R A RGR AR 35 B B OK AR
F%% B Ry 82 500 #k /hm® 2 A7 AR A9 55 & 14 7 i,
P B oK F 77 X R 2 BE 24958 60 000 #%/hm” , 3 %
Pl B A R K BRAS 3 7= I R H RO
T AR IS 5% 4 AR 0 o R AR 07 5 20 38 bl O AR AR AS A
. T E B F G XA R T 5l 3 Bk 7 X
F R BH R A PR 5 . B B R B R 4R 8
IR M s ) P B B A i . B ROk
PR B AN = IR AR R R, EOKR A R X R
B BB AR R B T 40 % ~50 %17, B Ry 4k
RAE Z 5 i 3L — v 7= BRI PR i it FH 8l T 1 34 7
ROR W P L AR Y A B O K &
Ph i AR AT 1 — A EH B R AR, REFR AR
B 4 IE S 4 B e FH B A BE 08 4R o oK i, R TRl
XERBEEW LA BEMMHEEN 75,112 M
150 kg/hm™" 0, ly TS [) M XA FF 5% 4 B2 11 s 2
o oK gt A ) i RS 22 S A T ROKIE M 5O
] (LB A FH o B AR FORE & 150 kg/hm® . ASBF5E
45 R W T ORAE & 9% BE 454N (9. 75 TR/ hm ) B IE
FHHE R 135. 0 kg/hm® B T K A80kr B0 & bz 5 3 %
s R o T B K R BRI R T 7. 8%
7= i 0 My b A= g A AH N B R E I o IR
- N R W BT G, OA
WF 5 45 S 3R WY 7 B 4 B IX ()0 B Jo) 7 B 7 il 2%
PR35 22 ) M 1 % 2 ) 3k v o JH i i A it ] Gk
207.15 kg/hm® "', AHIF 73 1 1o # IO X 7 A 5 i)
AT B —TC R 5 BRI A A 2 T 7 i e £ R
ErE R E A 112 F1 147 kg/hm*, N 3L
i A BE S B W IE F & 7E 135 kg/hm® B ) ¥ & i
BN BRI 5. 7060, KRB AE 45 R Rt B £
W R AL T HREWIRES L J8 5 R S AE AR AL BF T 3% 2
23 AP ANl HE A 39 S S B AIS 60 24, 4 0Tt FH 9l S
RWEIE N6 ~15 £% , B WLAE 78 Jb i IR I - X 5
2 EALRIS I 45 R R WL W i 150 kg/hm®
Ao - 98 R OBl 1 o SR AR 4 R OF L R T R B
JZ A A R R AR S O AR R A
e ARAIE T K 7 Y TR BB AR FH AR 135 kg/hm’

I - 98 3 Ak W [ B A . A AT R L R
T3 B b K B A it A A i, {H Y
2t PR 5 135 kg/hm® B, 8 77 3 52 711 L 78
FRAE Ty 58 b, X6 oK ™ it A B ik R s ) EUIE R
SR W N FNER AL L FEARIE 3 250 F o K AR 77 e R B
AU AN B Y R0

FARE R E NS B LAY &S5 8P
B A FE il it FF B A A T DA S R O R K M X
T 2% A W A SR AR AEL I 5 it P 7 i o A A X
RIEEWRBOMEAEEEMES. %148 ERES
T3 Xl A T oK X TR R ORI A ke
HAEEE N, ZIEMFE I NG feit s £
KEWERET RGNS R R 5, SARFREE R —
0, TR R R RL RS A S R (PO
SRR 100 kg FrRL e w5 1 b6 & i I &5 1 385
ST R AR B B LU 135 kg/hm® fe
B Ry 4R 24, 096,19, 3%.22.1%,15. 7%,
TR AR S ST N A AR TR 100 kg K AR
P,O; 0. 898 kg, 4 7= 100 kg F K ¥ ki 5 P, O,
1.376 kg, ABFFE 100 kg K AF R 8 & & T
ORI FE 25 L i 5t R R A Y X 5RO A T X
100 kg A 75 B 5 AF W £ /5 5 38 W 35 A i) i IE 19
it E TR bR s O ERE IR R
U B A . 4R e A T R TR S el T e R vk B
W E LR, T EEE L B st 2, Bt ABEAE
T W [ 2 45 DR 3R A 5 L 3R AR 4 I 1Y) > 2= R
REN 10%~25% , 54k K& ik E 5 30 % ~40 % (1
JIE I P 2 A R 22 B i I R FH 233 7 1 e (1) T
RN 2 — it B At . ROR B ROCR A K
TR T KR R 0T i 8 W R R A R OKR AR Y
MR 3R, WFoE R B, £ oK TR 56. 0% F1
85. 8 V0 MM R IR T 78 R4 B M s . Bl
PSR 2 A~ E E K b (ZD958 . DH618) Fh ff 5%
4 AR KOT T oK AR A S5 A WK il iR
90 kg/hm® B}, 5 77 K AT 4R 15 ¢ 09 8% 3R R FH AL
28,70 Fif o B A P S 0 8 s A= 7 L B I A A R
FHACR BN 0% 2 BT B R 3, il gk 48
B A WA, ARSI B & T E oK
WAL R 2%, 78 135 kg/hm® 8§ I8 F) 208 & =
R 36. 2 0% o FL I 2 W AT R A E — 25 B i R K % I )
FHRCR M AR o B IE s 26 7 07 B IE AR “7 2808 3
Wit 5 ol A P A 486 n 2 B R R R A SR AR M X R
KA 7 v it P T X Ok AR K B I I A AR AR
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TR B X B R AR T A R AR A S R
IR B X T ORA R IR L B 7 A A R
S A P e 38 A0 H I AR S W i e AR BE A
TR R AR A R A A AR R S B A W IE it )
JEARAT 7 AR AT SO G DR K R 2
DER s b e 2 RIS R BCR 2 A M 2R
AT A A AT 5 DX SR A 7 T R BRI P R O 3
135~147 kg/hm* . 75 7° B 4 B IX 7= T OK 227
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