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Fig.1 Dripping irrigation application device
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Table 1 Basic information of phosphate fertilizers
s, O
WAL N-P,O:-K,O Ei] E (mg/kg) A lIiTclgtioi rate
Phosphate fertilizers R Abbreviation Manufacturers Application p}d hosph
ate of P of phosphate
ra fertilizers
SRR R = W E AL IE A R~ F
%Qlﬁ?&% hoshpat 0-46-0 TSP Yunlin  Hengsheng Chemical 100 497.83
ripie superphoshipate Fertilizer Co. ,Ltd.
R = KRB AT R A7
I\)Afonoammonium hosphate 10-50-0 MAP Yuntianhua Limited Liability 100 458. 00
phosp Company
% B s o KA TATR A A
%%M%ﬁ lyphosphat 18-58-0 APP Yunnan  Tianyao  Chemicals 100 394. 83
mmonium polyphosphate Co. . Ltd.

1.3 H&EXESMKSH

20194 7 H 12 HIF RIS, 7256 1.3.15.
30,60 RAH 120 X, HEAN 5 cm M+ 55
NP RAE 0~5.5~10 fl 10~20 ecm + 2

+RE, EREZKF MRS, i 1. 00 mm i ff
F 0. 50 mol/L NaHCO, & -4 86 ¥ Lt & 1
FE A RO R L B 120 R SRR BB 3
0.15 mm ¥ , 2 B AR AL 3 B ), 18 FH 35 A0 v
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The data in the figure indicate mean=se. the same below; NS indicates that the Olsen-P contents and culture time have no signifi-

cant relationship
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Fig. 2 Relationship between contents of Olsen-P and culture time in irrigated grey desert soil
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200, mCK oTSP @MAP-B K2 ARAVEBEEHKRELILTNBERE (xLs:)
- o APP;B 8 MAP-D DAPP-D Table 2 Total inorganic phosphorus amount in irrigated
o0
%n ‘g 150 grey desert soil under different treatments mg/kg
ER= 5
ﬂlﬁ S E N fib + )2 E /em Soil depth
4% 100 £ Treatment o _g 5~10 10~20
®2 H
o H CK  476.20%6.16 ¢ 493.19£17.12 ¢ 477.50%14.25d
&= 50 Z
ﬁﬁ% £ TSP 527.85-£19.51 be 582.39+14.60 a 586.4649.00 a
0 = MAP-B 540.12+22.77 b 555.1048.50 ab 558.95+9. 06 ab
0~5 5~10 10~2
+ IR E/cm Soil depth APP-B  560.11416.81b 563.1448.64 ab 536. 72+24. 45 bc
[l op AN [R) /N 5 o B R RO (] Ak BT A 25 5 B R 3 OK T
AT NS S R AR I 25 B8 BAACF MAP-D 750.86-6.63 a 524.9947.39 be 473.87410.98 d
(P<C0.05), F A
APP-D 724.71427.50 a 524.894:19. 37 be 507.02411.03 od

Different lowercase letters above the bars indicate significant

differences among different treatments (P <C0. 05), the same

T« RSB 5 A R /ING S 8 38 7 S [R] Ak B8 ] A9 22 57 3K 31 I8 2K

below (P <0.05), R,
B3 AELHEEHKEIAUAMSE Note: Different lowercase letters after the data within the same
Fig.3 Olsen-P content in irrigated gray desert columns indicate significant differences among different treat-
soil under different treatments ments (P<C0.05), the same below.
RI BERSTNBLEMRELENBEEMNLEN (x£s,)
Table 3 Proportion for each form of inorganic phosphorus in total inorganic phosphorus
amount in irrigated grey desert soil %
L T [ Cas-P Cas-P ALP Fe-P 0-p Cayo-P

0~5 CK 1.394+0.06d 15.69+£0.86d 7.0540.31c 5.08+0.13a 25.5340.81 a 45.2741.49 be
TSP 3.86+£0.95 ¢ 17.52+0.68bcd 7.7340.51 be  5.2240.40a 21.83%1.82 ab 43.8442.40 ¢

MAP-B 4.9940.67 ¢ 18.394+0.88 bc 8.8440.77 b 5.20£0.49 a 12.75£3.24 ¢ 49.8242.10 ab

APP-B 5.18+0.52 ¢ 16.5940.43 cd 7.7740.35 bc  5.30%0.21 a 13.15+0.79 ¢ 52.01+1.24 a

MAP-D 12.94+0.68 a 25.394+1.51a 6.9240.45¢ 4.78%0.21 ab 17.2640.83 bc 32.72+1.12d

APP-D 10.15+£1.41 b 19.8740.58 b 13.4740.13a 3.81+£0.27b  16.4340.32 ¢ 36.2840.42d

5~10 CK 1.22+0.10 ¢ 14.1940.95 ¢ 6.7240.47c 4.84+0.22 bed 23.27+1.57a 49.78+1.12a
TSP 5.26+0.53 a 19.00£1.09a 7.26%0.46 bc 5.71+£0.26b 18.72+1.34a 44.064+1.59 b

MAP-B 5.08+0.19 a 16.8340.51 abc 9.2840.32 a 6.62+0.53a 12.98+1.42b 49.21+1.31 ab

APP-B 6.15+0.40 a 17.4540.97 abc 7.404+0.26 bc 5.1640.31 bec 13.714+2.00b 50.1342.20 a

MAP-D 3.280.21b 17.94+1.58 ab 7.50+0.41 bc 4.5840.24 cd 20.55+0.71 a 46.16+1.59 ab

APP-D 2.64+£0.65b 15.70£0.74 bc 8.47+0.77 ab  4.03£0.07d 19.83%2.67a 49.32+2.53a

10~20 CK 1.2340.08 ¢ 15.32+0.29 b  7.2340.39 a 4,9540.26 be  22.5040.55a 48.78+0.96 a
TSP 6.57£0.77 a 18.6240.30a 7.95+0.93a 5.58£0.36 ab 20.7422.03a 40.54E1.99 b

MAP-B 5.62+0.31a 17.4040.94 ab 8.67%0.19 a 5.78+0.18 a 15.2942.47 bec 47.25+1.73 a

APP-B 6.48+0.37a 16.364+0.41 ab 9.07%1.12a 5.27+0.32 abc 11.79£2.51 ¢ 51.04+1.62 a

MAP-D 2.60+£0.25b 17.73%+2.17ab 7.7940.59 a 4,7340.17 ¢ 18.3840.44 ab 48.78+2.16 a

APP-D 1.50%0.08 be 17.37%0.21 ab 7.6240.39 a 4.5440.05 ¢ 18.3541.07 ab 50.63£1.05 a

AR 8 L RUIR 2 o T e S rh X Y L 3
o g FIE S5 e Ack L 14 A A 5 i S B AR R A L A
B AR AN e 58 T i e A1 1 7 A A, T RE 2 DY A
S T T A A S v ) ] 5 36 A A 22 S0 3 T

5 RMARA G, HAMEE 120 K 3 T I AL )i
Ab P A AT R A RS LB B Y T I 3 2
St R WL 3 R IS Ab 78 4 S 17 A RE T AR A

R AR BIF T DAy i L 70 U it A PR Y - 9 A K
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R 9 5 ) ) B S A2 o AR AR TP A — YR P T
Jit R il Ak X A Ak W RN T AL B R B Y 5 e A
[, 5 MAP Fl APP K& jifi b ¥R AH bk, = 3% — R %
T b PR R R 0~5 em b2 A SO S R
MICHLWE E i, IR FEE A 0~5
em TJ2 . AT RESE T ORI R A K
M it Y B T S b e R B S S
0,0 e AT Lk S — M T A L SR
T2 43 Y it 185 o 64 B Bl BE B AU 5 mm.,
3.2 BEFEmFMENGE A 7 XX E MR E £ T LB
AN

AN it Bl Ak 3V B K S A b JE ML DL Cayo-P
1 O-PhE, Hik & Cas-P.AL-P fil Fe-P, 5 1%
Ca,-P, X FIgk ff 55 FE Pt iy 3 48 + 1 i i 52
SR —B, R A T A JCHLEE B A0 EL ] e A
AN TR R B Y AR AT, S8 ST T AR 5T K B it
AR T R K H R Ca,-PLCay-PL Al
P Fl Fe-P W& &, T Jp 5 1F 5% & Bt FH
AERl 275 Ca,-P.Cas-P.AL-P #ll Fe-P 5 JCHL#E &
R, X 5 AT B 45 SR AR AL, 3 Fh A 3
Jifi A PR HE 7 0~20 em +JZH Ca,-P.Cas-P.Al-
P fl Fe-P LB, 1H =% O-P 1 Ca,,-P I
AL T RESE A O-P B8 B AN 4 38 45 3T A A
XK EBE B P Ca-P B8 BN Ca-P 1952
FWE KA 2Bl O-P iAs 4k,

W OB AR I 5T 2% B YA TS G YK R it
i Ca,-P F Cag-P % i, 27+ T + HEIL g g
AR AU ZE R, 5 MAP fil APP JEjifi 4b
FHAHL , = — kM il A B R S 0~5 em
+ 2R Ca,-P A1 Cag-P 7 JCHLBE B2 5 e B,
HREMK Cao-P YA 42 T 0~5 cm T2 A
HEIR I A HE i Be 77 .

4 % i

R VR - 2 i B B R 2 — il
A B B KBS A TEHLBE LA Cayo-P 1 O-P 2 &,
HW 2 Cag-P AP #ll Fe-P, 5 & Ca,-P, 3 fil
AR SL MG AL FE 0~ 20 cm + 24 RBE & B BE B 35
B[] 48 2 ARG, (HL 3 R B AR JL A B 0~20 em
SRR A sOwE A L CHLBE B & DL K Ca,-P
Cag-P AP Fe-P i L1 X538 1, 32 W] 0~20 cm
T2 £ AL aE U7 £ o 5 L b AR L,
MAP #1 APP — K Pk i b B 242 F T 0~5 em

LJRR R HEBEREAE )y . WA BR IR PG L . BE S
0~20 cm +JZARERF IR £ B9 LB RE J1 , RIS A
A% AR TR LR P
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Effects of Phosphate Fertilizer and Application Methods on Olsen-P
and Inorganic Phosphorus Form in Irrigated Grey Desert Soil

GONG Huidie, WANG Xueyan, WANG Yuying,
SHENG Jiandong and CHENG Junhui

(College of Resources and Environment, Xinjiang Agricultural University/Xinjiang Key Laboratory of

Soil and Plant Ecological Processes, Urumgi

830052, China)

In order to apply phosphorus fertilizer reasonably in irrigated grey desert soil, six treat-

ments were set up through soil culture test to study the effects of phosphate fertilizers and application

methods on soil Olsen-P and inorganic phosphorus forms. The six treatments include no phosphate

fertilizer (CK), the basal application of triple super phosphate (TSP-B), the basal application of

mono-ammonium phosphate (MAP-B), the basal application of ammonium polyphosphate (APP-B),

the one time drip application of mono-ammonium phosphate (MAP-D) and the one time drip applica-

tion of ammonium phosphate (APP-D). The results indicate that the content of Olsen-P in 0—20 cm

soil layer was significantly reduced with the culture time under basal application of 3 kinds of phos-
phate fertilizers (TSP, MAP-B and APP-B), and the contents of Olsen-P in 5—10 cm soil layer trea-
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ted with MAP and APP through one time drip application (MAP-D and APP-D) had trended increas-
ingly with the culture time. The Ca;,-P and O-P were the main inorganic phosphorus in irrigated grey
desert soil under no application of phosphate fertilizer, which accounted for 47. 94% and 23. 76 % of
the total inorganic phosphorus amount, respectively. The basal application of 3 kinds of phosphate fer-
tilizers could improve the contents of Olsen-P, the total inorganic phosphorus amount and the propor-
tion of Ca,-P, Cag-P, Al-P and Fe-P in 0—20 cm soil layer in irrigated grey desert soil, but the above
contents and the proportion had no significant difference among TSP, MAP-B and APP-B. Compared
with basal application of MAP and APP, one time drip application only significantly improved the con-
tents of Olsen-P in 0—5 cm soil layer of grey desert soil, total inorganic phosphorus amount and the
proportion of Ca,-P and Cas-P, significantly reduced the proportion of Ca,,-P, and boosted the phos-
phorus supply ability of 0—5 cm soil layer. To sum up, the basal application of 3 kinds of phosphate
fertilizers can enhance the phosphorus supply ability of 0—20 cm soil layer, and the one time drip ap-
plication of MAP and APP only significantly boosts the soil phosphorus supply ability of 0—5 cm soil
layer. Therefore, in production practice, it is suggested selecting the cheap triple super phosphate bas-
al application.

Key words Phosphate fertilizers; Application methods; Olsen-P; Inorganic phosphorus forms; Irri-

gated grey desert soil
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