+ 1 (Soils), 2015, 47(5): 847-852

DOI: 10.13758/j.cnki.tr.2015.05.005

THETER MY R AR LI MM R A R A RN ©

1,2 1, 2% 1,2 1,2 1,2 1,2
(1 832003 2 832003)
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(P<0.05)
17.6% ~ 23.4% 9.9% ~ 11.4%
S147.2 S562
pH 1
[1]
2] 1.1
pH
[3] pH 8.62 14.9 g/kg
0.75 g/kg 66.88 mg/kg 18.32 mg/kg
[4] 180.75 mg/kg
[5] 1.2
pH - 3
[6] N 360 kg/hm’
P,0s 135 kg/hm*  K,0 90 kg/hm? N
0 kg/hm* P,0590 kg/hm*  K,O 60 kg/hm?
(
) N 360 kg/hm’
P,0s45 kg/hm®  K,O 30 kg/hm?
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P,05 52.2% K,0 34.7% 86 kg/hm’
K,0 30 kg/hm® K,O
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(AP) 85% 710 (Gossypium hirsutum L.)
P,0s5 72.4% 45 kg/hm’ P,0s 73 kg/hm? 3.6mx7m=252m’
30 kg/hm® K,0 50% 120 cm 60 cm 80 cm
60 kg/hm? CK (AS) 10 cm  30-60-30
98% 4 2 32L/M 30 cm
3 H' 2 H' 8 4 500 m*/hm’
1.5 95 kg/hm’ 1
CK
3
Fz1 EBRNE. EERERE
Table 1 Irrigation scheduling and topdressing scheduling
-
6-16 6-24 7-4 7-14 7-23 8-3 8-12 8-23
(m*/hm?) 825 675 675 600 600 450 375 300 4500
N(kg/hm?) 28.8 36 36 72 72 54 36 25.2 360
P,0s(kg/hm?) 5.625 5.625 5.625 5.625 5.625 5.625 5.625 5.625 45
K,0(kg/hm?) 3.75 3.75 3.75 3.75 3.75 3.75 3.75 3.75 30
1.3 (kg/hm’)
1.3.1 6 22 ) © Excel 2003
30 ) (7 28 ) @ 28 ) SPSS
4 Duncan (P<0.05)
(5 10 15cm) (0~10 10~20 20~
30 30~40 40~50cm) 2
pH 1:25 PHS-3C 2.1 pH
pH pH
pH = 8.5 0.5 mol/L NaHCO;
pH
1.3.2 0~15cm 0~30cm pH
: (o7 % () pH
() ) 0.26
105°C 30 min - 75C 72 h pH
pH
0.5 mm AP AS
H,80,-H,0, pH 0.57 0.59
(7 0~30cm pH
6.67 m’ pH 0~
3 10 cm AP AS pH
026 0.29
1.4 pH
(=2 [ (%) pH
(g/ )1/ AP AS pH 0.25 0.26
(g ) pH
(kg/hm?)= (%0)x pH
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Fig. 1 Dynamic changes of soil pH under different acidic material treatments at 0—30 cm layer
pH 2.3
2.2 (P<0.05)( 3)
( ) ( 2 (P<0.05)
(P>0.05) (P<0.05) AP AS
0 o
0~ 10 cm 21.9% 23.1%
17.6% 23.49
7 28 ( ) (P<0.05) » 7:6%  23.4%
10 ~ 20 cm 6 30 ( )
P<0.05 20 ~ 30
Ls ( ) o em (P<0.05) AP AS 9.9%  11.4%
( ( 2
) (P<0.05) (P<0.05) AP AS
5.03  4.68 mg/kg (P>0.05) 6.0% 5.9%
481 4.16 mg/kg AS AP (P>0.05) AP
AS AP AS

(P>0.05)
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Fig. 2 Dynamic of available P content at 0-30 cm layer at 10 cm distance from emitter
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Fig. 3 Effects of different acidic materials on P accumulation

in cotton 5 ( ) pH
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Table 2  Effects of different acidic materials on yield and yield components of cotton

() (2 (10%hm?) (kg/hm?) (%) (%)
CK 4.93+0.08 ¢ 5.79+0.08a 1.88 2246 £31.5b 419+1.0a -
AP 527+0.15b 6.14£0.09a 1.80 2536+186.4a 436+1.0a 9.92
AS 556+0.12a 6.13+0.382a 1.76 2586+41.6a 433%09a 11.40
P<0.05
3.2

pH
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Acidic Materials on Mobilization of Phosphorus in Calcareous Soil
and Its Impact on Phosphorus Uptake of Drip-irrigated Cotton

ZHAO Hong-hual’ 2 WEI Chang-zhoul’ 2* HOU Jian-wei" %, ZHU Jin-longl’ 2
ZHANG Shu-Jie"? HU Jing'?

(1 College of Agronomy, Shihezi University, Shihezi, Xinjiang 832003, China; 2 Key Laboratory of Oasis Ecological
Agriculture, Xinjiang Production and Construction Corps, Shihezi, Xinjiang 832003, China)

Abstract: The effects of acidic materials (phosphoric and sulfuric acid) applied to soil through drip irrigation at low
dosage, high frequency on soil pH change and soil P availability, cotton plant growth and P uptake was studied. The results
showed that adding acidic materials under drip irrigation decreased the regional soil pH, and acidification effect tended to
strengthen with the increase of the acidulant application, in the fifth application the effect of acidification reached to the peak. In
the horizontal direction, acidification decreased with increasing horizontal distance from the drip emitter, pH decreased 0.26 units
at most, while at 0—10 cm layer, pH decreased 0.29 units. The decreased of soil pH increase soil available P content, at 0-20 cm
layer, soil available P content were significantly higher in acidic materials treatment than that of control, sulfuric acid and
phosphoric acid showed similar acidification effects. Under the uniform nutrient inputs and management level, plant P uptake of
acidulant treatment increased by 17.6%—23.4%, and lint production of cotton increased by 9.9%—11.4%. Applying acidic material
can improve nutrient availability in calcareous soil, and is an economically feasible way to improve the efficiency of nutrient in
drip irrigation cultivation.

Key words: Calcareous soil; Acidic material; Drip irrigation; Available P; Cotton



