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2.1 HHEEYER ML B LK

M 1 AT, ASR)IE 1 HLAR 2 40 X6 S ) &b 2
PN AR, 5 CK AbEEAHEL, CF. GM30, GM60
GM90 F1 GM120 4b ¥ iy - HER] %5 A5 HLik (DOC)
SR IEINT 19.6% . 27.7% . 59.8% . 75.3%

197.6% (P <0.05), #UKILEEAHLE (HEOC)
TEAHIEINT 17.9% | 24.2% . 36.3% . 43.1% F
55.9% (P<0.05), U/EYAYREK (MBC) &
SR T 16.4% . 22.0% . 32.6% . 38.3% A
48.5% (P <0.05), FkiA LK (POC) &5 5
T 20.7% | 31.0% . 44.8% . 55.2% F165.5% (P <
0.05), ALK (TOC) FlZ3¥hn T 8.9%
14.6% . 20.3% . 21. 1% M132.5% (P <0.05),

®1 FARLETHEEERFNGRASMEANHRSEETWL

. ATV AT LI KGRI A7 L P R LR A B
(mg - kg™") (mg - kg™") (mg - kg™") (g-kg™") (g-kg™")
CK 33.6 £1.0e 418.1 +2. 8e 518.9 £2.2d 2.9+0.1d 12.3 £0.0d
CF 40.2 +£0.3d 493.0 £2.5d 603.8 £5.9¢ 3.5+0.1c¢ 13.4 +0. Oc
GM30 42.9 +1.6d 519.4 £6.2d 632.9 £15. 5¢ 3.8+0.1c 14.1 £0. 0c
GM60 53.7 £0. 8¢ 569.9 £10.9¢ 688.1+£6.9b 4.2 +0.1b 14.8 +0.0b
GM90 58.9 +1.6b 598.4 £6.9b 717.5 £16.5b 4.5 +0.1b 14.9 £0.0b
GM120 66.4 +3. la 651.8 £15. 6a 770.5 £9.4a 4.8 £0. 1a 16.3 +0.0a
VB R RNG TR R R 2 R B (P <0.05), T,
ANEVE A LR 5 S A VLB A L BRI N 44.9% . 92.5% . 91.7% #i1 186.8% (P < 0.05),

POC/TOC > MBC/TOC > HEOC/TOC > DOC/TOC
(%2). H DOC/TOC Fl HEOC/TOC {8 % ¥l N
CK < CF, GM30 < GM60 < GM90, GMI20 (P <
0.05), CK 4b¥ Ay MBC/TOC F1 POC/TOC {H 5 CF
FGM30 &b PTG i 3 22 =, (H R B E LT GM60
GM90 Fl GM120 4bFH
®2 FREAETHEFEENBRA
4 5 BEHBRE L) (%)

HEOC/TOC

AL DOC/TOC MBC/TOC POC/TOC

CK  0.27+0.01d 3.41 £0.03d 4.23+0.04c  24.00 £0.93¢

CF  0.30+0.0lc 3.67+£0.04c 4.49 £0.07bc 26.07 £0.29bc

GM30 0.31£0.02¢ 3.69 £0.03¢  4.49 +0.07bc  26.71 +0. 47abc

GM60 0.36£0.00b 3.85+0.02b 4.65+0.06ab 28.47 +1.34ab

GM90 0.40 £0.02a 4.02+0.09a 4.82+0.15a  30.06 +1.38a

GMI20 0.41 £0.0la 4.00£0.05a 4.73 +0.08ab 29.78 +1.25a

2.2 SRS

MR 3 AT, 5 CK 4#AHLE, CF, GM30,
GM60 . GM90 FI GM120 #b B 1) £ 4k & Ji 1% P43 )
WANT 14.3% . 24.8% . 40.6% . 42.9% F154.9%
(P <0.05), J 886 M 58T 27.2% |

B — % WH T Bl TG M AT BN T 41.9% | 51.0% |
91.9% . 127.5% 1 165.0% (P <0.05), % AL
TEME MBI T 7.1% . 7.1% . 14.3% . 14.3% Fl
21.4% (P <0.05), o % byl 05 v 43 ) 38 I 1
16.7% . 16.7% . 21.7% . 23.3% #1 28.3% (P <
0.05), 5 CK Zb#EAH L, CF FljitE 45 = 9% 4b 3
(GM30, GM60, GM90 Fl GM120) & 1 i 1 &
TREG TR

=4 ZRHEE SRUEY EY R LLE, R
FENERFIXT BTG o AR 2T 4 2% i 4 7 AN ] b B )
To & 2R, CK AL B AH X FEWE i FAHXT B -
APHELF BT E S CF A1 GM30 ZbFHAH L G B 5 22 5
B2 B ELT GM60 . GM90 Fl GM120 4B . CK 4b
P FE T B 48 Ak T FURR X 2o S AL B i T PR S CF b
HAHL TR #E 2%, (H2REST GM60, GM90
1 GM120 kb3,
2.3 - SEIE A LR RN BT 4 B OC R

RS AT, HHERFTE AL ZE 35
AR 5 A WA Z [ Y AEAE 0 2 I IEAH G E &R
ANFIBERE M Z AR AR W 3 IE A O RR . Jdh, A
[R5 ML 2 43 A 1 LA B I 1% P 22 [ i A7 7 f
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F3 AEAGET T IEEEENSEETENTW
- LY R 1 iR B — % W 1T I 1y S AL il R Jon—
(mg-kg™' +h™") (mg-kg'~h™') (mg-kg™' -h™") (pmol-g™" -h™") (pmol-g=' -h~")
CK 13.3 £0.5d 295.5 +18. 6d 83.5 +4.6d 1.4 £0.0c 6.0 0. lc 3.64 +0.03d
CF 15.2 +0. 0c 376.0 £21. 0c 118.5 +2.9¢ 1.5+0.0b 7.0 0. 1b 4.36 0. 05¢
GM30 16.6 £0. 5¢ 428.3 £30. 4c 126.1 8. 1c 1.5 £0.0b 7.0+0.2b 4.61 £0. l4c
GM60 18.7 0. 5b 568.9 +14.7b 160. 2 +20. Ob 1.6 +0. lab 7.3 +0. lab 5.31 £0. 13b
GM90 19.0 +0.2b 566.5 +18.7b 190.0 +5.9b 1.6 +0. 0ab 7.4 +0. 1a 5.57 £0. 04b
GM120 20.6 +0. 8a 847.5 £24.0a 221.3+7. la 1.7 £0.0a 7.7 +0. 1a 6.50 0. 13a
F4 AELETTEHETESHEVEYEHRMLE
b F YR HEWE B — MY G S AL FuE=Rint7|
CK 0.0257 0.001 0a  0.569 2 +0.034 3d 0.160 9 0. 008 9d 0.002 7 £0.000 la 0.011 6 £0. 000 2a
CF 0.0251+0.0003a  0.622 7 +0.033 6d 0.1962+0.003 3cd  0.0025+0.000 lab  0.011 5 +0.000 2a
GM30 0.0263+0.0013a  0.6799%0.0662cd  0.200 1 £0.017 8cd  0.002 4 +0.000 Obc ~ 0.011 1 £0. 000 5ab
GM60 0.027 1£0.000 5a  0.826 9 +0.023 Ob 0.2330£0.029 3bec  0.0023 +0.000 led  0.010 6 +0. 000 5hc
GM90 0.026 6 £0.000 92 0.789 5 £0.017 4bc ~ 0.264 8 £+0.004 9ab  0.002 3 £0.000 Ied  0.010 4 £0. 000 3be
GM120 0.026 8 £0.001 la 1.099 5 +0.017 6a 0.287 3 £0.010 la 0.002 2 +0.000 1d 0.009 9 0. 000 1c
x5 LTEFEBVBRAS SEFEBENHEXES T
DOC HEOC MBC POC. TOC — LFYEE[  REWRE B - WAWITEE WA LR AR SRR
DOC 1
HEOC 0.967 ** 1
MBC 0.937* 0.981"" 1
POC 0.919* 0.943** 0.964 ™ 1
TOC 0.902* 0.969* 0.952* 0.89%4 " 1
LT YER T 0.958 " 0.966 0.933* 0.884"" 0.939* 1
JHEAR B 0.929* 0.920™ 0.913* 0.889™ 0.910* 0.901 ** 1
B - RIABEHAE  0.959™ 0.933™ 0.923™ 0.907* 0.865" 0.927" 0.902" 1
1y 4 AL 0.861* 0.912* 0.886™ 0.859™ 0.885* 0.884™ 0.769* 0.817* 1
SEEALYIEE 0.884™ 0.906*  0.901* 0.847* 0.844* 0.909* 0.843* 0. 869 ** 0.818 1
SARETETE  0.925% 0.928* 0.929™ 0.911* 0.869* 0.917* 0.893* 0.930 * 0.747*  0.929* 1

W ™ TR B EME (P<0.01), " FRBEMHLE (P<0.05),

SR A A i — 22 0 Ar - SR 1 55 1 4k

SR DOC MG, LPERK, My AL BRI o

EHBARIGER (£6). FRBXTEHEAIRALY #3900 HEOC, MBC %% B — WIAIHE I AR 1t
MR, Joh B — ARSI ARG AR, POC ERZETAERMI.
Fo TEEMHAVBRASSHEEHNERSOIESH
A PR S el R P

DOC Y =2. 214X, +0. 122X, -7.116 0. 953 <0.001

HEOC Y =12.334X, +0. 132X, +201. 683X; —56. 593 0.967 <0. 001

MBC Y =30. 181X, +105. 684X, +135.023 0. 871 <0.001

POC Y =0. 048X, -0.390 0. 864 <0.001

T Y AR TG A PR, X, ARG MERBEE, X, U8 B - WA G, X, AR ARG,
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Effects of Chinese milk vetch (Astragalus sinicus L. ) application rate on soil labile organic carbon and C-transforma-
tion enzyme activities

LI Zeng-giang' , ZHANG Xian', WANG Jian-hong'* | CAO Kai', XU Chang-xu*, CAO Wei-dong’ (1. Institute of Envi-
ronment and Resource & Soil Fertilizer, Zhejiang Academy of Agricultural Sciences, Hangzhou Zhejiang 310021 ; 2. Institute
of Soil & Fertilizer and Resource & Environment, Jiangxi Academy of Agricultural Sciences, Nanchang Jiangxi 330200 ;
3. Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081 )
Abstract: The effects of Chinese milk vetch (Astragalus sinicus L. hereafter vetch) application rate on changes of soil labile
organic carbon fractions and C-transformation enzyme activities were studied through vetch returning site-specific experiment.
The relationships between the contents of soil labile organic carbon fractions and enzyme activities were also investigated in this
study. The experiment included control, application chemical fertilizer, and four vetch application rate (30, 60, 90 and 120
t - hm™) treatments. The results showed that application of fertilizer or vetch both significantly increased the content of soil
labile organic carbon ( dissolved organic carbon, hot-water extractable organic carbon, microbial biomass carbon, particulate
organic carbon) compared with control treatment. The increase in vetch application rates led to significant increase of soil la-
bile organic carbon content. The C-transformation enzyme activities showed similar trend with soil labile organic carbon. In
comparison with control treatment, fertilizer and vetch application increased the acitvities of cellulose, invertase, B-glucosi-
dase, phenol oxidase and peroxidase by 14% and 24% ~55% , 27% and 45% ~187% , 42% and 51% ~165% , 11% and
11% ~24% , 16% and 16% ~27% , respectively. Application of chemical fertilizer treatment had similar the relative enzyme
activity (the ratio of enzyme activity to microbial biomass carbon) compared with control treatment. The increase in vetch ap-
plication rates significant increased the relative activities of invertase and -glucosidase, but decreased the relative activities of
phenol oxidase and peroxidase compared with control treatment. Stepwise multiple regression analysis showed that the activities
of cellulose, B-glucosidase and phenol oxidase played the principal role in determining contents of soil labile organic carbon.
Key words: Chinese milk vetch application rate; labile organic carbon fractions; C-transformation enzyme activity; relative

enzyme activity; stepwise multiple regression analysis

20 —





