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MAPP, HAALPREE 4%, 243, KL
250 g, Zl. B, HAEHH RS0 N 100 mg - kg
P,0; 100 mg - kg ' Il K,0 60 mg - kg ', H: o MAP,
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PIRIIEAS A A BRI R 1 — 35 398 55 X0 iy b 34
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SSP Ab HE A A S50 ik B ik 34.84 m - kg !, f
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B rfr SSP 4b F M | FR AR W) 1 A ) B 2 T MAP,
DAP. CMP il APP &b ¥ 14.96% . 17.27%. 21.37%
M125.71%. 1 MAP, DAP. CMP F1 APP 2 [i] %A
WS AR /NZ R R A 2 AN
o it B AL g 25 AR /N A S L, Horp SSP
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Ak WA (mg - 227) ALY (mg - 427) ML
CK 199.25 + 4.23c 88.80 £5.63a 0.45 £ 0.02a
SSp 340.05 = 11.93a 79.78 £ 11.62a 0.23 £0.03¢

MAP 295.80 8.27b 7853 £6.72a 0.26 +0.02¢
DAP 289.98 +7.34b 80.20 + 10.23a 0.28 £ 0.03bc

cmP 280.18 £ 9.03b 91.08 +8.75a 0.33 = 0.04b

APP 270.50 = 11.28h 78.50 = 14.31a 0.29 £ 0.05hc
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TRERA A S B N b B S (£ 2), /D
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ssp 5.90 + 0.74ab 2.00 +0.13ab 2.17+0.24a 1.70 + 0.27a

MAP 5.80 + 0.68ab 1.78 £ 0.09bc 1.87 +0.24ab 1.40 + 0.28ab
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BN M TR T HLRE s FEAR IR v AN it e Ak
BETCHLBE T & Lo ) 2 T me Ab 3, AT Rk 2
XA, Rl SRR XS N, A R S
I, Hr s iR 2, YEY A
BRFEWIS, RSV TIBENIESMAE T
Wb, ECCHLEERE A MR S 3
HET, A R Wl A 8 R W T R 0 B — i R AN
BN U AR A KL R, N R bR A
i Bl A A O A B s (& 3 ),
EL/INZE ok 8 JC AL % £ B SR AT Bt A R AR 4
Tl A = A R, P R A
IR IE I FR o /INZE T I L 1 3 B Rl & i 2o
6 g kg 'O UKL b AT A RO
KFZ (E2) ATLIAEWH AT 3 0w & i 2
H33mg-kg ',

AR B0 A [R5 b it s A A R, PR TR
B AN [R5 /e T 4 ol & & kAR T AR k.
Horpr, SSP Ab B 4 5 2500 5 i de i, 1A% 38.84
mg - kg ', HKAE APP AbH, FEYKJE MAP FI CMP
AbFE, DAP b P A+ A ROBE 5 AR, O 27.22
mg - kg (E 1), HILAIUL, fEARE ., Frait
NEAb B A S5 R & B HAE 33 mg - kg71 It R
AN L I AN [ S A BN A AR
My b EB A i A 220 (A TE 4.07 ~ 6.63
g-kg'), H¥EA BEET/NE WY S
Mo i, UL, WA BT LB b A A R 4 B
(RS 7 A S R et BRI B S . AR R
B, AR 2 30 A 52 ) 40 P 2 A3 1 a0 A T R
MR S Y, MO TSR AL EE A
E M AR S AR Y AR,
2 KRR ML AT MLl v 1% Tl TR A R A% TR Wl i o 4
B A R e R, KBRS RE
ANFEIE I, A A R Y Al 4 B 5.19 Al
6.01 g-keg' (E5), XULHH, 78— ERE LKA
AN RR B RN, RS N, R
RN, B RS RN R A
TR B B AR AR, — BRIk
IR, 290033 g- kg o YAE R & B
553 g- kg 5, NIEMBEE A YBES MR WA
N R e (IR 5 ), X Ui, /D
2 WO 5 B e R A R R s R IR, 2 ek —
WA E G, e A LB S
wHE.

FEARIS ZARSCIE T, AR B B A N3z
Mo AR, WU, L SSP b B
AC/NFE M LA A v T LA B R R
fe A /NAE b AR R W, e, SSPL APP I
MAP Ah 351 22 /)N 2 Tl 28 Wi AL S 6 ot S 2 O ) FH %
T DAP Il CMP b3, AN [F R IE AL 328 /N Az Hby 135
BHILAARR], SSP. APP F MAP Zb/NA7 b 1 54%
PR W ANV PERE B AW T i L9 = F CMP T DAP
AR, HIAT UL, SSP. APP il MAP J&4/NA2 1 11
BERIE L IBEIC SR, /NAZ M LA T SRR /)
M R A S B I AR AL, A A A
TR BLMERG N, Mepf kT 6 ¢ - ke A4
T A TR e, NIATEREE AW I IRk
ST R T SR 0
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Effects of different varieties of phosphorus fertilizer on phosphorus uptake and above—ground phosphorus form of
winter wheat at seedling stage

ZHOU Wen-li", HE Yi-long, XU Xiao-feng, LI Ya-juan ( College of Agriculture, Henan University of Science and
Technology, Luoyang Henan 471023 )

Abstract: In order to further understand the effects of different varieties of phosphorus fertilizer on phosphorus absorption of
winter wheat at seedling stage, and to provide the basis for optimal fertilization, the effects of application of superphosphate
(SSP), monoammonium phosphate ( MAP ), diammonium phosphate ( DAP ), calcium magnesium phosphate
(CMP) and ammonium polyphosphate ( APP ) on phosphorus uptake and above-ground phosphorus composition in winter
wheat seedlings were studied by soil culture. The results showed that no matter which type of phosphorus fertilizer was
applied, it could significantly increase the aboveground biomass of winter wheat. Among them, SSP treatment had the

highest aboveground biomass of winter wheat, which increased by 70.66%, compared to non-phosphorus treatment.
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Applying phosphorus fertilizer increased the phosphorus concentration in the shoot and root of winter wheat, and the
phosphorus concentration in the shoot and root of winter wheat under different phosphorus fertilizer treatments showed as
APP>SSP>MAP>DAP>CMP. Among them, APP treatment had the highest phosphorus concentration in the shoot and
root of winter wheat, which was significantly higher than DAP treatment and CMP treatment. Applying phosphorus could
increase the absorption of phosphorus by winter wheat. The absorption of phosphorus by winter wheat under different
phosphorus fertilizer treatments was ranked as SSP>APP>MAP>DAP>CMP. Among them, the absorption of phosphorus
by winter wheat under SSP, APP and MAP treatments was significantly higher than that under DAP and CMP treatments.
The apparent utilization efficiency of phosphorus fertilizer in wheat under five fertilization treatments was shown as
SSP>APP>MAP>DAP>CMP. As the total phosphorus content in the aboveground part of wheat increased, the phosphate
sugar and nucleic acid phosphorus increased linearly. After the total phosphorus content reached about 6 g - kg ',
phosphate sugar and nucleic acid phosphorus gradually stabilized, and insoluble phosphorus complexes began to increase
linearly with the increase of total phosphorus content. To sum up, applying phosphorus fertilizer could increase phosphorus
uptake by winter wheat seedlings. Winter wheat applied with superphosphate, monoammonium phosphate, and ammonium
polyphosphate had higher biomass and phosphorus fertilizer utilization efficiency, and these three phosphorus fertilizers were
suitable for winter wheat at seedling stage.

Key words: wheat; phosphorus fertilizer; phosphorus fertilizer utilization efficiency ; phosphorus fraction




