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Effects of fertilization and mulching with plastic film on profile distribution
and dynamics of Olsen-P in brown earth

SHI Wen-jiao', WANG Jing-kuan'* , ZHU Feng-chun', GAO Zhong-chac®
(1 Land and Environment College , Shenyang Agricultural University , Shenyang 110161, China;
2 Soil and Fertilizer Institute , Heilongjiang Academy of Agricutural Sciences, Harbin 150086, China)

Abstract: A long term located experiment with different fertilization treatments in Shenyang Agricultural University and
an investigation of nearby brown earth under different land use patterns were carried out to study the profile distributions
(0—100 c¢m) and dynamics of Olsen-P during the whole growth stage. Four fertilization treatments were involved in this
experiment: no fertilization, single nitrogen application, single organic fertilizer application, combine application of or-
ganic and chemical fertilizer. The results showed that contents of Olsen-P in 0—20 and 60—100 cm of the crop land
were higher than that in 20—60 cm. The contents of Olsen-P in native soils (grassland and woodland) increased with the
deepening of soil layer in 0—100 cm. Contents of Olsen-P in the treatments applied organic, organic and chemical fertil-
izers combined were higher than that in no fertilization and single nitrogen application. Under plastic film mulching condi-
tion, Olsen-P in 0—40 cm soils, except 0—20 cm soil with single organic fertilizer application, were not statistically
significantly decreased. In conclusion, using organic or organic and chemical fertilizer combined were effective measures
to accumulate Olsen-P of soils. Deep placement of fertilizer should be employed for the supplement of Olsen-P. Mulching
did not have significant effects on the distribution of Olsen-P in soil profile of brown earth in this study.
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B, SBELAHBRALRTREEXNIBEX, A FEEL
TR, EFZHREZW; £FHR 7.2C, = 10CHE
3350°C; E[FEKE 730 mm,85%%EHF T 49 A,

KA 1987 T TR AT, 73 %R H (Un-
covered ) F1 Hb i 78 35 ( Covered ) %% 335 W5 4., it AE 4L 3
VR DX, BT (CK); 2)mE AL
L EEHE N R 270 kg/hn®(N4) 5 3) HE A VLB 2,
EREFTRERE HE K 42000 kg/hm? (M4) ; 4) B EAHLIE
55 U B T i Ak 3, 4 B 57 % 5 28 0 42000 kg/hm’,
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Ei; 6) HARMH(5.6 BIALHR B Z KB 2 A5
WARI0mAEG BAEBE TWRE, LBREEY
P EE M) % 6 MOHE 3 RER, FEVLHEE
3, B/ANXER 69 m?, 5 A VAL B RE, Z
BHYLREER 200 g/kg 22/, & N 28 (P,05) N
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B+ 45 % £ 0—20.20—40.,40—60.60—80. 80—100
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Fig.1 Distribution of Olsen-P in different treatments
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BILRHE,
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#*1 FELELEE Olsen-P 75 (mg/kg)
Table 1 Dynamics of Olsen-P in soil of different treatment

AbPE Treatments

HICH/ ) K % Mon-mulching Hu 7 % Mulching
Date (d/mon)
CK N4 M4 M4N2P1 CK N4 M4 M4N2P1
0—20 cm
20/4 9.96 5.62 69.52 108.3 10.61 17.83 70.52 85.64
13/5 12.37 10.47 95.78 123.65 15.97 13.56 100.74 96.90
13/6 13.71 8.32 - 115.87 162.17 12.73 14.63 116.03 135.30
15/7 10.38 17.00 128.74 142.67 13.73 16.52 146.69 174 .41
15/8 13.67 11.42 148.16 369.77 10.12 26.12 241.83 177.90
14/9 10.94 9.16 127.20 115.07 10.23 11.14 98.47 120.07
20/10 18.75 11.38 122.00 170.95 12.64 23.61 175.72 125.83
20—40 cm
20/4 3.84 1.15 25.51 26.44 1.84 3.76 7.88 13.97
13/5 2.56 2.28 18.08 18.09 1.33 4.56 16.59 35.56
13/6 0.60 1.40 17.15 42.18 0.22 1.49 9.57 17.48
15/7 2.18 7.95 41.10 26.24 0.08 1.79 25.66 13.29
15/8 3.20 3.62 38.60 92.25 1.09 6.19 53.94 49.56
14/9 5.05 3.42 61.05 31.28 0.63 4.14 11.80 47.14
20/10 11.47 4.25 62.22 - 75.79 2.52 5.73 21.49 55.08
40—60 cm
20/4 3.01 2.43 3.74 4.81 1.67 3.09 3.94 5.18
13/5 1.55 1.39 6.18 5.62 2.67 3.78 4.45 9.91
13/6 0.63 0.52 1.26 24.68 0.24 2.03 3.40 4.37
15/7 1.19 3.41 10.66 1.63 1.01 0.91 4.03 4.14
15/8 1.65 2.19 4.33 10.45 2.39 3.77 13.39 6.21
14/9 0.84 3.51 38.49 2.74 0.15 1.42 3.69 5.16
20/10 3.39 2.58 9.29 13.38 3.71 6.36. 10.86 9.94
60—80 cm
20/4 9.26 9.28 9.65 4.35 4.72 6.58 7.64 11.85
13/5 7.62 7.95 7.45 6.12 _ 8.07 6.01 7.73 9.86
13/6 5.97 6.60 4.60 8.60 5.89 5.45 5.14 5.83
15717 3.36 5.97 10.10 4.60 5.66 3.93 7.48 5.06
15/8 4.27 8.55 6.58 9.82 6.59 7.96 13.09 10.01
14/9 3.12 7.52 5.11 4.29 5.57 3.20 7.42 12.56
20/10 4.67 7.02 9.23 9.38 8.57 8.99 10.84 8.99
80—100 cm
20/4 10.97 10.45 13.37 9.45 9.56 10.33 10.98 11.24
13/5 12.25 13.93 12.47 11.30 12.75 11.30 12.58 13.48
13/6 16.78 11.55 12.81 14.73 10.00 8.26 9.63 11.67
15/7 8.52 8.34 13.08 8.89 11.08 5.06 11.15 9.69
15/8 11.56 13.43 14.25 28.96 11.61 10.01 17.59 11.39
14/9 7.44 10.73 15.38 9.81 8.20 12.22 8.29 11.56

20/10 12.17 12.44 17.37 16.73 11.85 13.85 14.69 17.99
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MRRA,BETBERESIED>&E, FEY
GHEHBHEEZ RH L EF K Osen-P FET
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+EH,BRE CKAET 6.8.9.10 A 4371 M4AN2P1
KFTF 4.5.6.8.10 A 15 Olsen-P & & T [, i N4
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3 g5

1) Mo A% 388 4% i AE 4 2 + B T Olsen-P & &
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Jiti AR B 7 R 6

2) AN [F) & s O 2% 47 38 Olsen-P H1) 1 40 A
RIEFATBERE W, SHBEERRE, AR,
FhHb RS Olsen-P | 1 35 3 BL 2 BE YR BE (0—100 cm)
N ,Olsen-P Z B AWML , BEREZVE R TH

3) R (R 6 A 4h 28 3 45 8 Olsen-P 1 T 43 A5 7= 42
TEEYWH, TWEKSHE, MIEXS Olsen-P ] H i
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Olsen-P & & B B X F R jti i (CK) 1 8. 1t FHE (N4)
AbFE . BT L5 A A HLAE 3G AL TC AL RE B it 2 kb 7T
+ 3 Olsen-P W E RN .

4) 78 R 5 B TAEY 7= B 5 hn R AR B o) "R B BH
B, ST HEPE Olsen-P 5B T, BIEE

JEATE AE (CK) A HLAE (M4) . & ¥ 7 #l AE B 7
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B R (0—20 cm 12 M4 AL ZRERAN) B2t RIS
RBESRBERE L EZHE Olsen-P S EBHERK
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