55 38 B4 2 FE X RS R Vol.38 No.2
2020 4 03 H Agricultural Research in the Arid Areas Mar. 2020

SCE 45 :1000-7601 (2020) 02-0086-07 doi; 10.7606/].issn. 1000-7601.2020.02.12
7 BB #h 2E F0 7 A 75 XX Hr B2 AR H
BT AR TE/0N
o AR BV AMEE - M, ' F
BRES - FERAT EERT,K P

(LB B RO S ERE R A2 e B &8 ST 83005252, B L SAEY A fe 8 A S0 0e &, B 58 RSF 830052)

b

W OE.EAAFRARESEM LA T A B EE TR RN FERM RS T HEN SN ARES TR
% kIR A K R A, KA HERB %, E 6 AN HE R A B (CK) (1t B B 45 3L (TSP-B) Bk BR —
4 356 (MAP-B) (B R 346 (UP-B) B8 Bk — 4 7 i (MAP-D) BB BR 7 i (UP-D) , AL E M A6 8 v %
AR RELEREAEE WNE LZEAREEE RSB ET RGBT &, T E 8 BRI R 2 E A 5
T, HREN. BB ARRAEN LB RREGE MUAAEG TELSREAE, e E e, #ik
A FE (MAP-D UP-D) +32 A % 84 & b 2L i 4L 32 (MAP-B UP-B) ¥ 4n 7 46.34% 71 105.12% , 5 7T i o e fn & it
BREAEM BB AR RAENERFEE SRS, LA E T A A m — AR
FARFEEAR T s P i E s A5 I T 41.38% %0 37.82% , % B — 48 A th a6 B 4 2 | B R fn K FE K
FE, M 0 25.44%%0 19.59 ke « ke AR HBE R B A KD, H-39.99 kg - hm™, &b EFHBHEHEEKR T,
BR-GMARKRELEERBEE AN E APAAERASA AL ER IR R T ESRRS, LH
LS v

KR B EAL AT R RS TE B

hESYHKS.9562;5147.3  XEKFREAD:A

Effects of phosphate fertilizer types and application methods on
phosphorus utilization and cotton yield in Xinjiang cotton field

MA Dan'*, ZHAO Ku'?, Shamuhebieke - Azanbieke', YUAN Fang'?,
Nuerjuma - Kadeerbieke' , SHENG Jiandong'?, ZHANG Kai'?
(1. College of Grass and Environmental Science, Xinjiang Agricultural University, Urumgqi, Xinjiang 830052, China;
2. Xinjiang Key Laboratory of Soil and Plant Ecology, Urumqi, Xinjiang 830052, China)

Abstract: In order to explore the best phosphorus fertilizer and application method used in cotton field in Xin-
jlang, the effects of different fertilizer types and application methods on uptake yield and soil balance in cotton
fields in Xinjiang were studied. Six treatments were set up: no fertilizer (CK) , triple superphosphate as base fertil-
izer (TSP-B) , monoammonium phosphate as base fertilizer ( MAP—B) , urea phosphate as base fertilizer ( UP-
B), monoammonium phosphate applied with drip irrigation (MAP-D) , urea phosphate applied with drip irrigation
(UP-D). Soil and plant samples were collected in the bud stage, flowering boll stage and boll opening stage to de-
termine the soil, plant accumulation and seed cotton yield. The results showed that, soil treated with MAP and UP
was higher than that of TSP ; and plant phosphorus uptake were higher under applied with drip irrigation than as bas
fertilizers. In the boll opening period, the soil content under MAP-D and UP -D treatments were 46.34% and
105.12% higher than MAP-B and UP-B treatments. Compared with CK and TSP treatments, the yield of seed cot-
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ton under MAP and UP treatments was significantly higher, and drip treatment was slightly higher than base treat-
ment. MAP-D treatment significantly increased yield by 41.38% and 37.82% compared to CK and TSP-B treat-

ments. The fertilizer utilization rate and agronomic efficiency under MAP —D treatment were the highest, 25.44%

and 19.59 kg - kg™, respectively. The soil balance under MAP—D treatment was —39.99 kg + hm™, which lowest

among fertilization treatments. In summary, in Xinjiang cotton planting system, MAP and UP may be the better fer-

tilizers compared with TSP in improving soil availability, seed cotton yield, fertilizer utilization rate and plant capa-

bility to use soil, and drip application slightly better than basal application.

Keywords: cotton; phosphate fertilizer type; fertilization method; yield; soil phosphorus balance; Xinjiang
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4b ¥ Treatment
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CK: No phosphate fertilizer; TSP=B: Monocalcium phosphate—Base; MAP-B: Monoammonium phosphate—Base fertili-
zation; UP—B: Urea phosphate—Base fertilization; MAP-D: Monoammonium phosphate—Drip fertilization; UP-D: Urea
phosphate—Drip fertilization. The same below.

B1 TELERNTEFNESE

Fig.1 Available phosphorus content of soil with different treatments

R2 WMUEBKSEFTHREAME/ (g - kg')

Table 2 Phosphorus content in organs of cotton plants at different growth stages

it Period Kb Treatment # Root Z£ Stem I Leaf 5% Shell  #£75/%8 Bud/Fiber Hikf Seed
CK 4.81+0.08cd 4.31+£0.27¢ 6.07+0.19a 6.56+0.16a
TSP-B 4.57+0.24d 4.46+0.08¢ 5.83+0.36a 6.82+0.18a
1L MAP-B 5.93+0.17a 5.16+0.28a 6.31+£0.23a 6.72+0.22a
Flower bud UP-B 5.36+0.10bc 4.57+0.23ab 6.03+0.34a 6.68+0.13a
MAP-D 5.32+0.24bc 4.44+0.20c¢ 6.66+0.21a 6.38+0.14a
UuP-D 5.53+0.21ab 4.63+0.16ab 6.37+0.23a 6.43+0.08a
CK 5.91+0.81b 5.82+0.25ab 6.55+0.34hc 6.22+0.25h 3.08+0.33a 12.82+0.24h
TSP-B 8.14+0.90a 5.96+0.38ab 6.04+0.26¢ 6.19+0.43b 2.55+0.19a 14.18+0.48b
pies i MAP-B 5.08+0.31b 5.72+0.22ab 6.41+£0.42¢ 7.28+0.18a 2.61+0.31a 15.68+0.64a
Flowering UP-B 7.06+0.33ab 4.96+0.17b 9.02+0.76a 6.76+0.47ab 2.34+0.12a 15.22+0.42a
MAP-D 5.35+0.78b 5.92+0.59ab 7.80+£0.89abc  7.45+0.38a 2.95+0.51a 15.17£0.54ab
UP-D 5.65+0.73b 6.56+0.54a 8.53+0.97ab 7.30+0.21a 3.16+0.30a 15.98+0.40ab
CK 3.94+0.21a 4.01+£0.27a 4.90+0.34a 3.14+0.17a 1.63+0.06b 12.68+0.38¢
TSP-B 3.82+0.60a 3.51+0.11a 4.15+0.07a 3.15+0.16a 1.50+0.04b 14.60£0.42b
224 MAP-B 3.40+0.49a 3.47+0.20a 4.34+0.18a 3.35+0.25a 2.20+0.03a 15.30£0.59ab
Boll opening UP-B 3.73+0.44a 3.62+0.14a 4.45+0.14a 3.17+0.15 2.35+0.12a 15.25+0.39ab
MAP-D 3.87+0.35a 4.01+£0.27a 4.80+0.25a 3.47+0.23a 2.26+0.14a 15.53+0.37ab
UP-D 3.38+0.70a 3.58+0.22a 4.37+0.16a 3.55+0.16a 2.38+0.30s 16.25+0.38a

TE BT 4 A I I P R R bR iR A Rl 3 SO NS F SRR R — AR B I AN [ b 3R 2% 8 B S B i 22 5 B3 (P<0.05)
WA 25 0 AERE RS AL IR 2R b 7e M8 RFFR e

Note: The data represents the mean tstandard error of 4 replicates. Different lowercase letters after standard error indicate significant differences in
phosphorus content of different organs under different treatments during the same growth period ( P<0.05). There were only roots, stems, leaves and flow-

er buds in the flower bud stage, and the flower buds in the flowering and bolling stage were differentiated into shell, fiber and seed.



90

T F XA 5T

o538 %

UP-D F1 UP-B Ab B v ig &, 1M 72 FIAR AT B 5 &
1E MAP-D Hl MAP-B ZbHi g i (5 2) , %W UP-
D Fl UP-B A F| T35 I 48 B XTBE W, 1T MAP-D
1 MAP-B 7 F F A 5 45 B 6F i i i, 7 2
91, 4678 FAR AT #5523 S AE MAP-D #1 UP-D
b PR bR LA AR B AN R B A
At 7 2 40 i 3 22 ) (3R 2) , R TE 2L
T A R A FE A B I

H &l 2 BT LAE Y B AR 28 At FH 7 =UxF A6 7E
1 ARSI RN 2R bR R BRI R
s, o FEEE A FEA I SRR R B
TR S ot 5 (L 2 H BRAE MAP -D Ab B v | HOB bk
R BT ZE AR AT A AR Rk 22 1 LX) R
A3 EEHN T 50.0% 63.7% F1 64.2% , F B AE VS B
MAP-D Ab 38 X A 76 5 MR 25 B H W lic it i 0 R

@A L MAP-D .UP-D UP-B Fll MAP-B Ab ¥4 i
FHEE TR SRR BRI AR R (3R 3) .
Horfr MAP-D Kb T AR AL BLAS J | B RR S BORURF A
FEE YRR, S IRA L, MAP - D AbH R AR AE B
AT BRAR A BRI AR R A IS N T 8.5%
45.7% M 41.4% , AL R R WILEVD TS B MAP-D 4t
PETA I FRAAL = B R
2.4 BEBFEAERAXXIBEEF AR F

el

N 4 AT LA 55 AR Eb , Bl AR 2 it
77 AR T HRAE R IE A PSR W IR SRR
R R AR MBI (£ 1), X TR
—Fofr i A 37 i Ak TR ) ) 48R B v T R i Ak
HE, B, MAP-D kb FE#EIE A %4 MAP-B Ab
IR T 6.28% , UP-D AbH#EAE A H %4 UP-B

53 4 O REHERE T 4.17% , BEIER R B BRI H
2.3 BEREFEFMER A XN IBETER =K B AR 2= ORI E O 25 77 ) B v (B34 o BRAE
el MAP-D Zbgirr, £52R 3R, MAP-D Ak HEA A T4
HI 3R 3 AT, A58 Th B TSP -B AL B4 5%t AEBE 2 A AR
~ 120; ~ 120 ~ 120¢
Témloo E 100 @ ., E 100 L b ad T a
EER e ab wE 80
== <z ab <5 b
Ha 60 Ha 60p b e 60
® Mo B
Eo® P P 0 D C R oD D OO E oD R D DD

AT

i ¥ Treatment
(A){£ % 1 Flower bud period

CS NI

kb Treatment
(B){£ % 1] Flower boll period

(@ «93;@3 TR N\?S R

4k ¥ Treatment
(C)k 21141 Boll opening period

B2 AELETHENBRERIIE

Fig.2  Phosphorus uptake by cotton with different treatments

R3 TRLEHRETEMERTE
Table 3 Cotton yield and yield composition with

different treatments

b BARL HRREEL KA B
Single bell Number of Cotton yield
Treatment . -
weight/g bolls per plant /(kg + hm™)
CK 4.95+£0.02b 5.03+0.38d 4734.16+200.43b
TSP-B 4.93+0.10b 5.30+0.46cd  4856.61+325.36b
MAP-B 5.31£0.04a 6.10£0.17bc  6324.27+290.26a
UP-B 5.16+0.09ab 6.23+0.35bc  5755.32+23.37ab
MAP-D 5.37+0.09a 7.33+0.34a 6693.20+206.16a
UP-D 5.36+0.13a 6.57+0.09ab  6064.76+240.92a

TE : [ FUAN R -0 375 Ab B 0] 22 5 . 3% (P<0.05)
Note: Different letters in the same column indicate significant difference

between treatments ( P<0.05).

F4 FEIBEFSEFER X BEF ArRm
Table 4 Effect of different phosphate fertilizer types and

application methods on P fertilizer utilization

fhm BRI WEIE R H{WEZ%% B IR
Treatment GRS TR B AE 7271 PFP

’ REP/% PUE/%  /(kg-kg™') /(kg-kg™")
TSP-B 13.45 72.52 1.22 48.57
MAP-B 19.16 66.15 15.90 63.24
UP-B 16.31 70.84 10.21 57.55
MAP-D 25.44 74.58 19.59 66.93
UP-D 20.48 61.51 13.31 60.65

AW 28 28 4% 1 R 7R A A el - Al
BERA A mE ST AR A S 2 2215,
AHFFE R RRAE RS AT 4346 1 DN b =6 s 2 i o oA A
LA, S5 RR, Ui B R R ARk
{8, B0 BN MAP-D A FRBE R B AT AR (£ 5),
FHTE MAP-D AbFE T, K A6 P 7E CRAIE AL = 7= 11
[l st ) FH B 22 9 - Sl 25
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Table 5 Effect of different phosphate fertilizer types and application methods on P surplus in cotton fields

WEEHA P input/ (kg - hm™2)

B E 4 P output/ (kg - hm™?)

b e
B e g it s ikt gt PR/ (ke

- X . i surplus

P fertilizer Seed Total Fiber Seed Total

CK 0.00 .17 117 7.03 103.03 110.06 ~108.89
TSP-B 100.00 1.17 101.17 7.47 109.78 117.25 -16.08
MAP-B 100.00 1.17 101.17 10.72 127.97 138.68 -37.51
UP-B 100.00 1.17 101.17 10.60 120.96 131.56 -30.39
MAP-D 100.00 1.17 101.17 8.98 129.89 141.16 -39.99
UP-D 100.00 1.17 101.17 13.03 126.39 137.13 -35.96

T AR A e BRI AR AL 1.9%10° B - hm ™, B0C 2 R HEATAN S

Note ; The input amount of cotton seeds was estimated according to the theoretical number of plants of 1.9x10° plants - hm ™, with two cotton seeds per hole.
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