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Mineralization of Soil Organic Carbon and Its Relationship with Soil Enzyme

Activities in Apple Orchard in Weibei

JIA Man-li', GUO Hong', LI Hui-ke'?

(1. College of Environment and Resource, Northwest A&F University, Yangling 712100, China; 2. Key Laboratory of Plant Nutrition
and the Agri-environment in Northwest China, Ministry of Agriculture, Yangling 712100, China)

Abstract: A total of 36 kinds of soil samples were collected from apple orchards under three kinds of management model, including
clear tillage model, intercropping white clover model and intercropping small crown flower model, the mineralization of soil organic
carbon and four kinds of soil enzymes activities were determined, and the relationship between the two parameters was also analyzed.

The results showed that the soil organic carbon mineralization of all the three treatments was almost the same. The daily SOC

mineralization rate first increased and then decreased, and finally tended to be stable. After 31 days incubation experiment, the

-1

maximum accumulative amount of SOC mineralization occurred in white clover treatment with 590 mg-kg™ , followed by small crown

flower treatment with 541 mg-kg ™', and the minimum value was 367 mg-kg ~'in the control treatment, and the accumulative amount of
SOC mineralization decreased with increasing soil depth. Discovered by the first-order kinetics, the fitting parameter Cp value ranged
from 0.252 to 2.74 g-kg ' and k value ranged from 0.019 to 0.051 d™', and the two grass treatments both showed significant
difference in Cp value from the control treatment, and the soil invertase and cellulose activities showed obvious relationship with soil
organic carbon mineralization.

Key words :soil organic carbon mineralization; accumulative amount of SOC mineralization; orchard grass; soil enzyme activity
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Table 1 ~ Physicochemical properties of soil in 3 treatments
Fo— e N + AR + AL R AL
R4 e 2793 ﬁi,3 e pH e 71& e 71@’% l_xi’ftFil LEike ji)’%
/cm /g+cm /g kg /g-kg /mg-kg /mg-kg
0~5 1.05 8.21 0.99 16. 04 115.45 7.99
FL= 5~10 1. 19 8.22 0.78 15.02 116. 32 6.32
- 10 ~20 1.24 8.19 0.67 13.97 99. 56 2.15
20 ~40 1.30 8.24 0.52 11.84 81.64 1.45
0~5 1. 14 8.16 0.92 14.97 93.33 7.05
5~10 1.27 8.18 0.71 14.93 89.83 5.43
N

10 ~20 1.28 8.19 0. 65 13.78 85.33 1. 65
20 ~40 1.34 8.21 0.58 12. 64 77.17 0.57
0~5 1.30 8.16 0.67 11. 64 71.33 1.47
o 5~10 1.32 8.14 0.62 11. 60 66. 00 1.08
10 ~20 1.39 8.17 0.58 11.58 62. 67 0. 84
20 ~40 1.39 8.18 0.55 10. 58 61.00 0.48
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Fig. 1 Daily average amount of SOC mineralization in 3 treatments
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Fig. 2 Accumulative amount of SOC mineralization in 3 types of soil
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Table 2 Modeling parameters of soil organic carbon mineralization and determinative coefficient

kg + R A SH Cp/SOC EERIR T S

/cm Cp/g-kg™! k/d ! R? /% /%

0~5 1.672 £0.293a 0.031 £0.010 0.99 10. 4 3.7

Ei=nf 5~10 1.573 £0. 266a 0. 021 £0. 065 0.99 10.5 3.3

10 ~20 1.024 £0. 246b 0. 025 +0. 006 0.99 7.3 2.3

20 ~40 0.607 £0. 121¢ 0. 034 £0. 003 0.98 5.1 2.0

0~5 2.740 £0. 667d 0.019 £0. 006 0.99 18.3 3.6

A 5~10 1.527 £1.707a 0.023 £0.016 0.99 10.2 2.7
INEAE

10 ~20 0.760 +0.229¢ 0.039 +0.016 0.99 5.5 2.1

20 ~40 0.478 0. 195¢ 0. 050 +0. 034 0.99 3.9 1.5

0-~5 0.566 0. 077¢ 0. 046 +0. 008 0.98 4.9 3.2

i 5~10 0.429 +0. 098¢ 0.045 £0. 033 0.97 3.7 2.2

10 ~20 0.309 0. 051f 0.051 0. 026 0.96 2.7 1.5

20 ~40 0.252 £0. 1411 0. 048 +0. 027 0.95 2.4 1.4

1) /NG FAEFRIR N [ AL B [ J2 U W) Cp 19 HUAS, BRI R R 22 53 AN 38 (P > 0. 05 ), FREAR R I R 22 5 B3 (P <0.05) 5 Cp Ml k
S350 L A LB A Btk v o R b A MR A i S

#3 FELGERELELEEEE)

Table 3 Soil enzyme activities in different treatments at different depths

FHERE/em ENEL S S E LA/ mL-g ! WEAH RS/ mg-g ! MBS/ mg-g ! L/ mg g !

M=t 0.672 £0.013a 20.521 £0. 691a 2.555 0. 282a 2.328 +0. 111a

0~5 INTEEAE 0. 652 £0.007a 18. 086 0. 737b 2.024 £0.252b 2.020 0. 192a

X 0.432 +0. 044b 9. 1701 0. 720¢ 0. 969 =0. 078¢ 0. 891 0. 043b

=0 0. 595 0. 096ac 17.337 £1.075b 2.135 £0. 121a 1.729 +0. 035¢

5~10 INTEEAE 0.585 +0.013a 14.807 +1.007d 1. 659 £0.233d 1.412 0. 164d
popisl 0.327 +0. 063d 8. 131 0. 704cf 0. 699 0. 057b 0.739 +0. 040be

M=t 0.517 0. 043bc 14.620 1. 131de 1. 855 £0. 076b 1.270 +0. 098d

10 ~20 INEEAE 0. 508 +0. 129ab 12. 644 0. 758e 1.191 £0. 087¢c 1.007 +0. 032b
popiist 0.291 +0. 047d 6.789 +0. 856f 0.449 +0.019¢ 0.593 +0. 129¢f

M=t 0.428 +0.047b 12.583 +0.978e 1. 183 £0. 092¢ 0. 900 =0. 052b

20 ~40 IINEEAE 0.397 +0. 047b 9.999 +0. 626¢ 0. 895 +0. 082¢ 0.624 £0.077e

Xt R 0.254 +0.001d 4.699 +0.503g 0.341 £0.072¢ 0. 426 +0. 052f

1) /NE TR AR AR BEAN R Z 00 4 e ) SRS 09 LA, FRIR R R 2R AR5 (P >0.05) , FREARINER R ZR B3 (P <0.05)

£4 FECp, kFNSOC EMFHESHERFEZEAMNERY (n=12)

Table 4  Correlations of Cp, k& and accumulative amount of SOC mineralization with soil enzymes activity (n =12)

H = /N X 8
1 Rl SoC SoC SOC
tp k P A b apw e P b R L
i E AL A 0.57 0. 082 0.763* * 0. 653 " -0.635" 0. 683 " 0.576 * 0.213 0.636*
WEWE B 0.746** -0.058 0.939** 0.717** -0.502 0.91%* 0. 448 -0.024 0.735**
JOK i 0.589* 0. 159 0.918* * 0.665** ~0.616* 0. 896 * * 0.580* 0.016 0.729**
2F Ui i 0.777* " 0.076 0.952** 0.787** -0.486 0.944* * 0.643 * -0.203 0.854**

1) *FIRTE0. 05 AKF T REFAK, * = KR 0. 01 TEAKFF WEHMK

1 Pearson AC R BUSR T XA L, 2 A% BEGAMC(P <0.05), 55 2 AL+ IR REG LS
AbFE Cp (EFAGPLER R (b it SREMERG R 4E R A LR L3 BRI AN E.

PR A PR AR S 28 RROR T L5 Rl e P S 12

AR S 28 5, U M 6 R 7 A4 2R Tl 5 L AT Lk

W ACAR SRR, /N A AL AT HILBR A 1 3 R K A LR AL T E R AR Y e
5 4 FHEERG PR OGS AL SRR TG VE R 0 R E R R U R RBRBS iE L co,
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/NG A6 AN X Ak B 53 53 Dy 50.3, 17.7 A1 20.9
mg- (kg-d) =" G FEAR, 5 WO R B IR E /1Y
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(2)3 AMAb 3R - 33 A AL e 22 AR Ak 2 19 3 L
514 240 ~590 . 186 ~ 541 il 142 ~367 mg-kg™',2
AN e A B 2 R T R B B SR A I R
T A PRS0, 3 b FRAE SR LT 1] AT .0
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(3) iz l—2ah Ji 2z Ir e xt 3 Ab B L3 HLak
WAL ST A RO, G 240 Cp 1H
Fk 558 0.252 ~2.74 g-kg™" H10.019 ~
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