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Effects of Two Organic Amendments on Phosphorus Transformation in Greenhouse Soil

HUANG Min, YIN Wei-wen, YU Wan—xia, ZHOU Kai-lai, HUANG Yong-bing, SHI Xiao—juan

(School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, China )

Abstract ; Greenhouse soils are different from common agricultural soils in nutrient transformation, due to high temperature and moisture. In
this study, the effects of rice straw and peat applications on the transformation of phosphorus(P) in a greenhouse vegetable soil were studied
in a laboratory incubation. Dynamics of soil microbial biomass PC(MBP), available P(Olsen—P ) and readily desorption P(CaCl,—P) were ex—
amined during a 90—day experimental period. Inorganic P was fractionationed as aluminum( Al-P), ferric(Fe-P), calcium(Ca—P) and oc—
cluded P(O-P), while organic P as labile organic P(LOP ), moderately labile organic P(MLOP ), moderately resistant organic P(MROP)
and highly resistant organic P(HROP). Compared to the control, soil MBP increased by 111.1%~310.0% and 197.7%~356.3% following
rice straw amendments at 2 gC kg™ and 4 ¢C-kg™', respectively, while it increased by 23.7%~54.6% and 63.2%~157.1% following peat
additions at 2 ¢C-kg™ and 4 ¢C kg™ peat, respectively. Soil Olsen—P decreased by average 15.0% and 20.2% after additions of rice straw at
2 ¢ C-kg" and 4 g C-kg™, respectively. However, peat additions did not significantly change soil Olsen—P until 45 days of incubation. Soil
CaCl,—P kept declining after 30 days of incubation. After 90-day incubation, rice straw and peat reduced CaCl,—P by average 21.3% and
10.9%, respectively, in comparison with the control. By comparing the percentages of each P fractions over total P at the end of incubation,
rice straw and peat both enhanced the conversion of Al-P, Fe-P, O-P, LOP and HROP to LOP and MROP. The correlation coefficients be—
tween MBP, Olsen-P, CaCl,—P and Fe—P fractions were statistically significant at P<0.05. In conclusion, rice straw and peat amendments
would help control P transformations in greenhouse soils, with rice straw more effective than peat. Fe—P may be a vital chemical fraction in
regulating cycling, transformation and runoff of phosphorus in greenhouse soils.
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Figure 1 Dynamics of microbial biomass phosphorus in greenhouse soil
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Figure 3 Dynamics of CaCl,—P content in greenhouse soil
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Table 1 Percentages of various fractions to total phosphorus in greenhouse soil at the end of incubation

Qb TEHL#E Inorganic P A HL#E Organic P
Treatment Al-P Fe-P O-P Ca-P Total P LOP MLOP MROP HROP Total P
CK 7.21+0.17c  5.41+0.04d  9.46+0.01d 21.92+0.28b 43.99+0.41c 0.29+0.01b 37.51+0.51d 0.58+0.12a 1.63+0.03d 40.01+0.66¢
S2 5.87+0.12a  4.86+0.01b  8.82+0.04c 22.12+0.45b 41.66+0.61b 0.68+0.0le 28.82+0.18a 1.01+0.17b 1.61+0.09d 32.12+0.10a
S4 6.14+0.12b  4.63+0.09a 8.52+0.22b 21.75+0.58b 41.05+1.00b 0.34+0.01c 33.49+0.10b 2.05+0.03d 1.15+0.05¢ 37.03+0.06b
B2 6.37+0.15b  4.80+0.09b 8.24+0.02ab 19.85+0.67a 39.26+0.90a 0.53+0.01d 35.76+0.84c 1.46+0.31c 0.78+0.03a 38.52+0.87b
B4 5.724¢0.07a  5.22+0.12¢  7.99+0.17a 21.97+0.32b 40.90+0.68b 0.26+£0.02a 37.18+0.01d 1.54+0.06c 0.96+0.05b 39.94+0.01c
T AP F R R 22 5 5L 3% P<0.05. Note: Different letters within a column indicate statistical significance at P<0.05 level.
2 EETIEMEYENED FUBRSBRME SESBERNLEEXRE
Table 2 Correlation coefficients between microbial biomass P, Olsen—P, CaCl,—P and P fractions in greenhouse soil
TEHLBE Inorganic P A HL#E Organic P
Al-P Fe-P O-P Ca-P Total P LOP MLOP MROP HROP Total P
MBP -0.649 -0.757* -0.382 0.267 —0.343 0.112 —0.555 0.788* -0.126 —-0.480
Olsen-P 0.180 0.954%** 0.201 0.492 0.574 -0.398 0.504 -0.562 0.283 0.467
CaCl,-P 0.779* 0.784* 0.367 0.171 0.440 -0.622 0.867* -0.526 0.014 0.827*

W (DM HIIREAECH 5, -F R TR (2)* Fm B (P<0.05), #* FoR il i EAH56 (P<0.01),

Note: (1)Sample number in correlation analysis was 5,and — indicates negative linear correlation; (2)* and ** indicate statistical significance at P<0.05

and P<0.01,respectively.
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B, RORAR G E A NLRRE S T IR K
PE, 78 90 d B35S AR T REAIK L1 CaCl-P,
WFFE R, 13 CaCl-P 5 A A5 55 52 (g 2 Tk
R0 T R A ) B B R Y, 1T R FOR AN N AR
Wit A 4% CaCl-P % 5t IO MR JEE FU AR B o — K

Fe#5 13 MBP Olsen—P £ CaCl,~P AL LAE
TERit TR R AR (28R 273 g-kg ) ST,
43 MBP & & B 2 5 T Olsen-P 1 CaCl,-P, H.
BRI i 5 m] 18 inise it £33 MBP, F#AIX Olsen—P Al
CaCl,-P, R B+ HEA Soms iy 78 B R0 (4
Olsen—P jA%] 55.18 mg-kg™ I ), A E IR ¢ 18 1o
R - 3R O [ A s D i R Ok O AT
R 1 A 0 A W el 1 DS ] 2 ke AR R VR 1)
AL,

i1} Chang—Jackson "1 Bowman—Cole 15l
1519 - 58 TCMLBE AN AT L 2 A 4w 00 Ee A
73.78%~84.00% , I35 B 5 % A IR M - HE A WF 5T 25
SRS R — 3, I T X R 7 VA R R A
T FE AN BE PR IR R RSB 1) iRt -3
I ARG L 3X 2 R B0 245 45 4b 2 4360
MU S DL 2 R 7 4l i) EL I RAEG S R ] e T
A AL AT (152t - 49 R AR Il S -3
H AL-P il Fe—P J&A8 305 () S EEAEAL S IR, T+
18 O-P FIHKEBIT Y Ca—P AAHPIXER] FA B2, %
IR AR e 1) R AR AT 5 it 3 TE LB R Y AL-P
Fe-P 1 O-P, 31 LOP F1 MROP Ay He 44, i A%
HLwH MLOP F1 HROP [ Eu 3], 158 BH 76 w5 A BLJT =
Bt -39 v A ML R AT RE AR E 1+ 458 A1-P Fe-P
1 O-P ZETCHLBE 014G HLAS ) LOP F1 MROP %4k, iX
— S 5B RE H 3P B R A LR
RES TN +35 LOP [ b A3, 3/ MLOP Hb 3], {H BEH:
LGN, LOP Hufil s B ARG, T MLOP L 31 DUl o
X AT RE ST TR E A AL ERES K- (2 gC kg™
4 oC kg™ ) Bl 3w = A ¢, I AR — 25
YL ITIESE

+1 MBP 5 Fe—P F11 MROP 43 51| & & 2& 19 1IEAH
KNGS , L HERT 1506 133 Fe—P Fil MROP J2:5¢
M Al WX B R AL B kAR, Horh Fe—P AT HEND
il MBP [)J% 5, MROP WX} MBP HAT {2 i fEH. A
AWFFERE H A 458 MBP 5545 T8 AW (9 AH DG P 5 A
LS RIS —E, IR AT BB 15 it 3 AR HH 14
TERE R AR B T 22 55K K Olsen—P & Fe-P
B R E IR, S HATTBE & X RIFAR
2, Ut Bt -3 b A 50 T R 2 B IR T IO LS
H Fe—P 343, X WEHIE T Fe-P & 1347 50 Y
FEEAEIRAGUEE2Y, CaCl—P 5 EHLAHY A1-P FiI
Fe—P A HLA MLOP K A7 HLA S it 24 5t i 25 1EAH G
Wk PH DA 25T A5 5 A 1 A R4 i 15 it - 1l 25
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&K fefdt Al-P Fe-P FIA HLBE(JLHIE MLOP ) 1] Hofty
B AT REE R IR RRAE . B, Fe-P HBESER
w15 Jitii -3 MBP Olsen—P Fll CaCl,—P 5 & f L 2L [
WERIERS

4 HHig

(DFFELFIFL PR E LR i 133 MBP & i
B AR E - R R 1 R, {13 Olsen—P 5 5EFE
AV EYIRR SRR |, HRERRAIR CaCl-P &5
PAPEhlmE 2R s, UL AR AN 5 e Tt
3R, AR RCR A T F R AT

(2) Bt T Sk B A AR A2 A LRI K
HARREm, B AR G2l LB E A
TR B RE R AR R it 3 JCHL B b Al-P Fe-P Al
O-P, 3404 ML#E = LOP F1 MROP, [fii f&{X MLOP #1
HROP, Ui B 75 i 8 i it = 38 v, A HLA RL AT eI
E 3 AI-P Fe—P Fl O-P “ETCHLBE 14 HLZSAY LOP
F1 MROP #%4k. .,

(3) P\ ikt - 438 K 41 45 3 MBP Olsen-P
Fl CaClL—P WAHICHE /3R , Fe—P FIMROP JZ52 1]
13 MBP & B L I HEEIE A, Fe-P X} Olsen-P 5
M, T Fe—P  Al-P Il MLOP #4280 CaCl,—P 4
FAME AT B, W Fe-P JEL45 G5 W B 1 3%
MBP Olsen—P I CaCl,-P & 28k EEIE A
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