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1.1 AL

FH T30 T 2021 4F 7557 8884 1] 17 4 ) 5~ K
SEHCRRE Y (44° 33N, 85°98' E) i 7. %
DXl R, 24P 2K i 210 mm,
AEZER TN 1660 mm, TSR KB L, By
et RHSEAREMEMR IR 1 R, BSEY
e CHikti R 64 ),

F 1R T SRR

IR AP A AR A R
(em) (g/ke) (mg/kg ) (mg/kg ) (mg/kg ) (mg/kg )
0~ 20 15.80 44.16 3.28 32.73 449 .40
20 ~ 40 12.50 36.38 1.63 27.81 376.49
40 ~ 60 543 19.70 2.05 9.01 239.52
60 ~ 80 3.16 9.85 3.03 6.43 198.99
80 ~ 100 3.51 6.04 3.56 6.23 183.85
1.2 R B S5 2 AR E R 5 b i (%)
RISy 4 L3 ML A~
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20); (5) KEILEKHEE (WA ) (LSF, 15— KO 12 18 20 20 18 12
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HEERE (d)
B3 AREESEXEE R TYRENSTHHRIN

232 TWERRESSE

25 Tl Bt Ak HLH) A AN it Tl Ak 3 M 3 R R T R
WML T e (£ 4), APP % MAP AL B ST
PIIGIN T 15.65%, {AARES 0T 4 % A 0 25 2
5, UL APP % MAP b BE 3= B JE T 25 A+
YIRS . LCF Ab B 202 i T AR AR T4 o i rry 14
i, T Ay BC A MAP AR E T 3.39%,
UL LCF A ¥R B A R FARAE A dE AR K, b im 4
FP Ak, LSF AR BRES 1Y 14 ot 1 48 MAP b TG 1 2%
25 5E, SF AL (% T4 0 2 5 MAP A BREEAS T
8.84%,

x3 AEEEBIESREN EBTFYERE Logistic H12

isiil Wik 1, (d) 1 (d) L(d)  At(d) V, [k (hm’-d)] R
MAP y=15219/ ( 14222 ™) 85 57 113 56 218 0.980"
APP y=17572/ ( 1+730e""*) 99 71 126 55 306 0.978"
SF y=16846/ ( 1+6227°") 94 67 120 53 279 0.986
LSF y=15745/ ( 1+438e ™) 82 59 104 45 256 0.986
LCF y=16189/ ( 1+306e ™) 85 61 108 47 261 0.981"
CK y=10491/ ( 1+433¢ %) 78 58 98 40 185 0.995"

TE: x WAL S RE (1), y IR TR B (keghm®) L 1o 0 P BB R BORHE I ], 1 1, 23910 Logistic £E 1K bR 11453
M AT BUGE R B ], v, O T BUR RIS IGEAR .+ 5 e JRIFIRTE 0.05 H10.01 KF ERFMC. Tl

R4 TEEEBSEXRES ERTHRRRSSEMZMm (HEH )

FHFE (10°kg/hm®) SrBeLe il (%)
i
ES nf: i E - #

MAP 2.59+0.14c 2.76 +0.14c 9.01 £0.09bc 1436 +0.35d 18.05 = 0.56d 19.19 0.70c 62.76 + 1.18b
APP 3.73 £0.06a 3.86 £ 0.07a 9.02+£044bec  16.61 +0.44a 22.46 +0.87hc 2324 £0.53a 5430+ 1.21d

SF 3.94£0.12a 2.52+0.08d 9.39 +0.29b 15.85 + 0.20b 24.84 +0.88a 15.93 +0.51d 59.23 + 1.38¢
LSF 3.24£0.19b 3.19£0.20b 8.73 +0.02c 15.16 £ 0.37¢ 21.39+0.93¢ 21.06 = 1.30b 57.56 = 0.44c
LCF 2.68 +0.08¢c 281£0.13¢c  10.15+0.04a 15.64 = 0.04bc 17.16 £0.51d 17.95 £0.79¢ 64.89 = 0.43a
CK 247 +0.23¢ 2.42+0.03d 5.53 £0.09d 10.41 0.19 23.66 + 1.76ab 23.24 +0.6% 53.10 = 1.26d

T ARVNGFRERIR 5154 A A 22 5 BETE (P<0.05), 6. 7. 8,

2.4 FRAEBEZE ML
241 BERZIE

T AN RIBEIE S, AR AEmE RO R 56T
YR B AR AR — 3, R S” B (F4),
5 TR A B 2R W SCPR R FR SRR 2 1 B (R 4B AN Tt
WAL PEA Priem ( 325). APP AbH [ Hf AL H 35
1 MR KA R R A ] (v ) RN 28 I
WG R B 2R (1, ) 3 MAP A EEEREERT T 1

d. i LCF 1Y t, %8 MAP ZbFRHfEJ5 7 1 d, SF #1 LSF
AEFRAY 1, 5 MAP AbHEC i 35 25 5, , B MAP #2711
T 8d,
242 WBERWIS B

5 CKAH b, il B AR T DL S AR O A AR
M ZE W I (% 6), APP &b B B 2 W I B 0
., LCF AR Z, 4355 MAP Ab 38 2538 1
15.37% . 7.62%. {5 APP kb H 3= ZAE E T M6 25
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AbFR G FRAIR T 18.25%. i 2 W AEAR AL 4y
Bt Fe 4] LCF 4b PR &% =5, APP. LSF Fil SF 4b B 27 [i]
TCWFER, P LCF Ab3 Hop A 3 oA ) Tk
R HLER,
2.5 WEALAHRCR

AN FIBENEXTBENE SR H R SRl A 7™ 7 A1
WA 22 CR A WA (R 7). BN R A]
FH APP 4 PRI &, LCF AbFRYR 22, 43 5148 MAP
Aib 3 2 8 0 50.16% . 24.87%., LSF. SF Ab B
JIE & UL FH 4 MAP b G i 2 22 5 1 4 FE
AR T RIAR A OCR R B LCF A B A 55, APP Ab

F5 FEHEERMEXRIE EEBERY Logistic 7772

AbFR R Hh(d) 4 (d) n(d)  At(d) V, [kg (hm’-d)] R

MAP y=65.872/ ( 14305.634e ") 74 50 98 47 0.81 0.969°
APP y=75.341/ ( 14240.859¢ ™) 73 49 97 47 111 0.989"
SF y=67.324/ ( 1+747.789¢ ") 74 54 94 39 1.16 0.994°
LSF y=64.275/ ( 1+702.753¢ ™) 74 54 94 39 1.11 0.988"
LCF y=69.915/ ( 1+235.276¢ ™) 75 51 98 46 1.06 0.973°
CK y=43.842/ ( 142939.88¢ "% ) 76 57 94 37 0.81 0.980°

TE: x WAL G REL (d), y AARAERER O (kg/hm®) 5ty HERRBE R BGE AR IR, 10 1, 23514 Logistic A2 1 BREUR A3 A4,

At ABER PGB FEE ], v, SR R R K

R 6 TEIEEBAEX AL EIRIERER R R 5 B R0

W ZE W (kg/hm®) LB (%)
posii
£ i % 2 e e %

MAP 12.51 £ 0.70c 10.19 £ 0.83cd  39.89 +2.05b 62.59 +2.0lcd 20.03 + 1.78d 16.26 + 0.92cd 63.71 + 1.45b
APP 19.65 + 0.63b 14.93 £ 0.47a 37.63+£2.29h 7221 +2.15a 27.25 + 1.60c 20.68 + 0.43h 52.08 + 1.62¢
SF 22.53+1.33a 9.40 £0.49de 33.37 + 1.81c 65.30 + 0.88h 34.53 +2.48a 14.39 + 0.60de 51.08 +2.08¢
LSF 19.13 + 1.28b 11.18 £0.88bc  31.59 + 1.35¢ 61.95 +4.84d 30.89 + 1.50b 18.09 + 1.81¢ 50.03 + 1.00¢
LCF 11.95 £ 0.90¢ 8.74 + 0.39% 46.67 + 1.66a 67.36 + 1.90b 17.75 + 1.42d 12.97 £ 0.28e 69.28 + 1.16a
CK 10.81 + 1.04c 12.17 £ 0.40b 20.10 = 1.18d 43.40 + 1.48e 24.89 +2.05¢ 28.08 + 1.64a 47.03 + 1.42d
R7T FEBEXIREBERR AMENZN
YhsL] BRICFUAI I (%) BRI A1 (ke/kg) BRI ERCE (ke/kg)

MAP 21.31 £2.23¢ 67.78 £ 1.27¢ 23.20 £ 1.27¢
APP 32.00 +2.39a 70.53 + 0.55b 25.94 +0.55b

SF 24.33 + 0.98hc 66.90 + 1.46¢ 22.32 + 1.46¢
1SF 20.55 £ 2.16¢ 63.45 + 1.48d 18.87 + 1.48d
LCF 26.61 £2.11b 73.86 + 0.82a 29.28 £ 0.82a
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PR Z . LSF A3 A wA AT O A= 72 g A 27350 43 )
B MAP Kb BEFEAR T 6.39% . 18.66%. SF Ab 3 #EHE
P 26 7 AR A RO MAP AR B 35 25 57
2.6 AEfE =

it AN RIS X R AE B AR S5 0 2. IR, )™
A BE (P<0.05) 20 ( %8), LCF 4 H ™
A, ik 5] 6647 kg/hm®, B MAP A B B T
8.97%. APP AbHEYRZ , % MAP AbHEEETN T 2.87%,

SF 5 MAP 4b#i 2 [ 25 55 A %, LSF ¢ MAP Ab#H
FEEFRART 6.39%. 5 i PR SE E RS s
TR EE T CK, LCF ZbF 5 APP Ab P B bk 45 45
BrERARE, HYEERS THEWLAM, LCF 43
HUESE e, APP. MAP. SF AbHH[A| 22 53R W2
Ui B 1Y) 25 7 3 B A7 SRR 45 W BOR RS E )

SN o

RS WMUTFERARET

it AL (10%hm®) BARREEEVEL (1) T (g) P (kg/hm®)
MAP 23.52+021a 4.88 +0.14b 5.24 +0.06b 6100 + 114¢
APP 23.85+0.64a 4.99 +0.16ab 528 +0.17b 6275 + 104b
SF 24.00 + 0.00a 4.82+0.21b 521+0.11b 6021 + 131c
LSF 23.55+021a 4.86 + 0.25h 5.00+0.01c 5710 + 133d
LCF 23.85 + 0.64a 5.16 +0.29a 542 +0.05a 6647 + 73a
CK 23.55+0.21a 451 +0.16¢ 4.60£0.11d 4879 £ 7le
3 i BREE O REAIC AT AR ERR A TG AL, Vi 1 SE 2 A AL

A S R AL T R REAR O Y
bR, X TEALA E AR SR,
A A SRR SRR DI AR OE L AR &
B, —AHEKHEACEI, 2R 1 d TSR A
150 ~ 40 em L JZ RIS iR, TR PER
AL PR S BEIR — R AL PRIC R E 22 R, TR 3 d S Rk
TR e ALk BB ) AT 28 5 S o T B VRIS A i
EALE (1), X W T RBERR e —Fh SRk
HE, mZRuEREL . BRI IERRRERA A, 1E
PR ER A LI, 22 R ER M A R
B ALK AR BRI T FERAEAR A
S SRR Bl A VR /K S M Ak PR PR — B K !
LR LU A, SRS Y TSk
B STSE RB, FEAT AR S P SR
MR e S e R — e ] ol 2 AR e A RO R,
AR A P R . E /NS 0 RS 4
RFRW, R ] UG8k, B Ik
MRt , AR IR AR, 75 20 ~ 40 em 1R,
TR A A A B A e 5 1 3 o T E AL
B, UL BB A AE T A7 R L S P IR BE )
SR, XA REE T R AR A e — Fh R I A
HE (pH=2) , TEIRHERLT BOKIE P b A SR iR i
A SR A AR, S AT R L0 pH, R

@% [31-32 \O

BER W S E AR KT, I
VERIR P8 1, ARRFSE R B, TERR AR IAE I 135
AR B e A e, X B R
AR A E I (R 4), 5% ks
PRSI —3, MR S IR A S R R
WELMMC, CAMREYN, MEEYs. R
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KB B i ey, RBERREAL IR Z, 433K
WML — B AbPRER 2 T 8.97% . 2.87%., A AL Fh
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Effects of different drip irrigation phosphorus fertilizer on soil phosphorus content and phosphorus utilization rate
in cotton field

GAN Hao-tian, LIAO Huan, HAO Hai-bo, GUAN Xin-yu, WANG Zhuo-ran, HOU Zhen-an" ( College of Agriculture,
Shihezi University, Shihezi Xinjiang 832003 )

Abstract: A field experiment was conducted to study the effects of different phosphorus ( P ) fertilizers on soil available P,
cotton yield and P fertilizer use efficiency in drip irrigation cotton field. Five kinds of phosphorus fertilizers for drip irrigation
were selected in the experiment: monoammonium phosphate ( MAP ) , ammonium polyphospphosphate ( APP ) , solid ( SF ),
suspension ( LSF ) and clear liquid of water-soluble fertilizer ( LCF ) and no phosphorus fertilizer was used as control ( CK ).
There were six treatments in total. Soil available P content and cotton growth, P uptake and yield were measured. The
results showed that in a period of irrigation fertilization, LCF and APP significantly increased available P content in soil
compared with other treatments. The soil available P content in 0 ~ 20 c¢m soil layer of APP increased significantly compared
with other treatments in each growth stage of cotton, and the soil available P content in 20 ~ 40 cm soil layer of LCF was the
highest, which increased 21.41% significantly compared with APP in full bolling stage. APP significantly promoted the dry
matter and P accumulation in stem and leaf of cotton at boll opening stage compared with MAP, while LCF had the highest
proportion of dry matter and phosphorus absorption in boll, which were 64.89% and 69.28%, respectively. The yield of LCF
was the highest, followed by APP, which increased by 8.97% and 2.87%, compared with MAP, respectively. Application
of LCF significantly increased P partial productivity and P agronomic efficiency of cotton, while apparent P utilization of
APP significantly increased by 20.26% compared with LCF. In conclusion, application of APP and LCF can keep the soil
available P content at a higher level, but the liquid soluble fertilizer has a stronger phosphorus migration ability. Both of the
two fertilizers ( APP and LCF ) could promote dry matter accumulation and P uptake, but ammonium polyphospphosphate
had the highest apparent phosphorus utilization rate, while clear water soluble fertilizer increased partial phosphorus
productivity and agricultural efficiency of phosphorus fertilizer, and the yield increase effect was the most significant.

Key words: drip irrigation phosphorus fertilizer; soil available phosphorus; phosphorus absorption; phosphorus utilization
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