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Effect of greenhouse cultivation on the decomposition of organic carbon in agricultural soils

TAO Bao—xian', ZHANG Bao-hua? DONG Jie!, LIU Chen-yang'

(1.College of Environment and Planing, Liaocheng University, Liaocheng 252059, China; 2.Department of Science and Technology, Liaocheng
University, Liaocheng 252059, China )

Abstract: An incubation experiment was conducted to investigate the interactive effect of temperature and land use change, either from
farmland (FL) to greenhouse soil (GH) or in abandoned greenhouse soil (AG ), on the decomposition of soil organic carbon (SOC) in
Shouguang City. Temperature increased the cumulative SOC decomposition by 56.08%, 42.32%, and 42.36% in the FL, GH, and AG, re-
spectively(P<0.01). Land use change from FL to GH significantly enhanced SOC decomposition (P<0.05 ), and the cumulative SOC decom—
position of the GH increased by 185.81% at 25 “C and by 160.61% at 35 “C. The positive effect of temperature on SOC decomposition was
greater in the GH than in the FL, possibly owing to the GH's larger Q,, value of the labile SOC fractions( Q,p=1.79 vs. 1,=1.37) and the
larger concentration of particulate organic carbon. The interactive effect of temperature and land use change from FL to AG was additive, ow—
ing to the similar labile SOC ), values of the two land use types(Q=1.41). In general, the GH exhibited greater cumulative SOC decom—
position than the FL, and the combination of temperature and land use change (from FL to GH) produced a synergistic effect on SOC de—
composition. Therefore, the interactive of land use change and temperature on SOC decomposition may be underestimated based on the sep—
arate effects of each factor.
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(H KT 2o R AL 53, 1 H, AS [FR A O 2 5
i - S 2l 71 R, AS TR O =X - g HE st
TG I (1A 7 7] REAS ]

Bt ek g e R B A T T — Gk H
RS RS b S 3 AL B i R A
AN, B IR A BRSSO A &
TR R R AR R AR R DR, M AR SR
FH , TRt S b AR P B it B L 3 350 3 4%
AR, T REXS - g mmeHE i F AR EE R HAT,
EEXF A e HE G R R BT BN R
K HRAE SRy 2 RUIs-0.10 ok PH 76 75 g 158 ik 332 b K%
it 3 M 5T PR I - A WL TR A AR AL REAE A 54T
ANFESY

N T B RV E T L R HE SRR A, A
SCUAFEIET R, A 2 P B R (400 d ), iFF 9%+
i FH AR A CRIV A FE 2 728 Ay 15 it S b S 33 Tt S
Fe )5 X A WL L i 52 BAE A, LABTH
By = 3t 1 FH QA A 5 R o - S HE G AR A 25
AR, Rt b 14 CO, JRHER AR

1 AR EHARTE

1.1 ARXER
FETL T 1L 2R 2 5 A0 ER, & B iy 25 AU KB

S XA KL 594 mm, AR 127 C, 4k
HH A oK -2/ N R A B R FE v it hn 52 G,
AF 2776 B (N:P,05:K,0=15:15:15) % 1.13 t-hm 217,
A AR R it S bR, HEACTR AL T HAA AR
PR, BEfE S AR Fe A SRR L R
Fe B PRy =05 4 PR B AR e 2
RIFE A HUIE 2 A A HUIE EFER 32 ) 4R
O 207.2 t-hm (T 5 ), &G E (N:P,05:K,0=15:
15:15) 42t FH 124 10.6 t-hm™, it 525 IF J
PR RO e i) S T
1.2 #F@mFEEESMRK

PEHUA FH (CGF IR ) FIFE 6 a B0t SE M M e 12 a
VOISR AT 5. bR 3 JSkErE =S 0] FAHAE,
¥IAbF 500 mx500 m FFERPY . A HZEEE 3 4> 20 mx
20 m PYAETT, RS M R 3 T 1 it S b g A b
$5 3 AR KM AE LR EAE T s RN, #2S7TE
5 RAE 10 DN HRE(0~20 em) JRA . SZI N T T
LR R A LIRSS T KT I
2f 2 mm G, FEBGR M 2 mm G5 08 X ARSI |
i 0.15 mm i , R FH 2 4% R0 25 2 VA0 2 3984 HLA
i, JFRIEI E A S, ETHEE IR
2H 1% (2~0.05.,0.05~0.002 mm , <0.002 mm ), 4 T 35 il
FE IR RO A 8 R A R A (2~0.25 mm) IF:
I A LR 5, FELAS PRI 1438 pH 1 BGER 433k
2 mm i K AR H - BEAURL A (POM)PY, SR ]
T A 2 B I A ML 7 Y5 SR Rey 55201
T R 3 e KRR (WHC) . 53— 40 ik 1
FE 4 CYei, T RS0 . b P i WLk 1,
1.3 ERNIEFLE

¥ 50 g( TR i) Hrif LA & T 500 mL ) R
RS IR K ZE 60% WHC, BRI FRE . 4 1
B E T 25,35 CHEESEFRAE iR 400 do B>
AhEE 3 ANEER L BEFRILIR A 1.7.14.21.28 .42 .56,
70.84 112,148 168,196 286,400 d HUFE . BURERT Kt

x 1 HEBEUMR

Table 1 Basic characteristics of soil samples from the research sites

s OB R KRR B RIS g e sk pn
3| 13.4+0.8b 1.0+0.1b 6.4+2.2¢ 39.0+0.1b 3.4+0.4c 21.3+0.6b  57.9+0la 20.9+0.6a 6.5+0.1b
it S b, 26.3+0.3a 3.5+0.2a 19.8+0.7a 54.9+0.8a 11.8+0.5a 23.8+1.2ab 53.7+1.1b  22.5+0.1a 6.9+0.2a
TR isEHL  13.4+0.9b 1.320.1b 14.0+1.4b 32.8+2.2¢ 5.8+0.1b 26.2+1.1a  52.5+1.1b 21.3x0.1a 7.0+0.2a

T RS NG FRACFRAR] L3t T 2 i) 22 57 1. 35 (P<0.05)

Note : Different lowercase in each column indicate significant differences among means(P<0.05 ).
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TR HAEM
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- s Ay 2 R B SR IR A HLak B L
(58 EL 2 M SR WK 2 7 2503 Fr o B AL 2 AR b i
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i o WS MR 5 A Pk S 2/ S ik AR
IR AR R AT SR A R LSOk A ML 7 245 e 3 TR
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22 TEFNHRERTLE
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Different lowercase letters indicate significant differences among
the three land use types(P<0.05)

B 1 AREXTEAENHRRRTUE

Figure 1 Cumulative decomposition of soil organic carbon
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Figure 2 Rate of soil organic carbon decomposition

TR A2 4 B3 T 185.81% (25 °C) . 160.61% (35
°C) o Wit TE R I A ML L R B B TR,
BT T A (P<0.05) . Fie P it =i b 1 458 A ML 2
AL B BA 43380 T 54.73%(25 °C) 41.13%
(35°C). MR 2 ATH1, LA MLtk B ki 50 5
T AU AR KB R DL Uk A LR S
K pH 2 B IEAHRE KR (P<0.01),

2.3 TEENHTLBEESBERE(0,)

P ] 3 7T %R0, 4 P 720 Ay i it 3 1l B 1R it S b e
G, AP T A HURRME S 413 AL Y
Qo T2 E RAR(P<0.05) o A& M Bt [ Fe i
Jita S bl A DB AN Qo SME S5 R 1.56.,1.42
143, 347 WLBRMESI R4 438 LB Qo FIMELST 3R
2.04.1.42 1.37 K100, A HEE AR Rt 5 , 38R
BB 7 53 % 20 5307 AR Q10 LA 7155 (P<0.05) , 4
FH B0 = 1 e 37 R Rt S sth - 336 ML 5 o0 4%
WAL Qi YIESY BN 1.37 179 . 1.41, FHAL HE%
75 SRy 1R il S i 4G 5k - AT MILAR 5 o0 i 21 0 0 A R L
JEE PRy oy AR

)5, Cife W psen B Sekiditson

2.0}

.........

ING RN RIREHLIE] Q1 (5255 .35 (P<0.05)
Different lowercase letters indicate significant differences among

the three different land use types(P<0.05)

3 TIEANRY LIRESRER(0)E

Figure 3 () value of soil organic carbon decomposition

24 TP AFXSEENTIEFNHRT LN E
1EF

A X TR X AT HLk B
AR HEAEF(P<0.001,3 3), HE 4 /8, KH

x2 TEANBRERTUESHEE FREBEXITER

Table 2 The Pearson's relationships between cumulative SOC decomposition and environment factors

i H AU R fbRE AR R SAESHE BRAANR S KEAREEIRS = pH
AHLR R R 1 0.87+%* 0.89%* 0.88%%* 0.90%* 0.68*
AL 1 0.99% 0.99% 0.96%* 0.57%
SRR 1 0.99%+ 0.98% 0.64%
WURLAT L 2 1t 1 0.97% 0.60%+
R ARARAT WUk 2 3 1 0.76
pH 1

T ML B P<0.01, * MY R P<0.05,

Note : ** Correlation is significant at the 0.01 level (2-tailed ). * Correlation is significant at the 0.05 level (2-tailed ).



KA IMERF 217 eI R

0.01,% 2). RUIMALZ FEBWITE XA R L3t A 7
AT AU 2R o (i = 2R R (D)
HEAh A WETE R, AL G TH 5 AR Dy i =5 M 8 2% 3
T - SR i iy PR (PLIFA) J i % 4 S 240 o 30 7,
HAHUAE BE it U1 S Bt i b 1 3 A ) B i ik
ELAEAF IR, AR O T DI RE 22 R AR
FIHIREST™ . S , 52 DX Bt s 3t A7 HLAE P it
SEA BRI T SR Y A 1R e LR P A
V& DIREZ BRI SR IR A FHRE T , i - 384 L

L R LA AL S L (P<0.05, [ 1 AN
K 2), X5 RZHIFTEREE A, THE 10 5,
A IRt =RE iy % e PR Bt sie - A MLk RARGT fk
OB NG ETAY 1.56,1.42 . 1.42 1, X 5 LA AL

2490
3 LA AAXEEFBEEN TEEN®RYTLH
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Table 3 Two—way ANOVA analysis
HiH F P
B iS5y 273.357 <0.001
- s 711.671 <0.001
FEFEUR X A H ) 7 =X 12.074 <0.001
gy s f
'_;n . B s
= 6l T
< b B AE o
= |
;‘*}g D - s
4@ 2? E 3
N
Ho i i .
P S S B i i
B e b i B =2

NG FRAER IS 5 S 2 (8] 22 5 .3 (P<0.05)
Different lowercase letters indicate significant differences
between theoretical and experimental values(P<0.05)
4 TR AAFXGEFRBEN TIEGHRT K ZE/ERDN
Bt 5xE
Figure 4 Theoretical and experimental values for cumulative

SOC decomposition
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