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Abstract: Soil organic matter is an important index to indicate ecological effects of grassland fencing. In this
paper, soil organic matter fractions and carbon management index were studied by applying field investigation and
laboratory analysis in semi-arid grasslands receiving different years of fencing. The response of soil organic matter to
grassland fencing, which is essential for the improvement of soil quality and ecosystem rehabilitation, was analyzed.
The results showed that the contents of soil organic matter and labile organic matter were decreased with soil depth,
and were in order of 18 and 23 years fencing > 13 years fencing > unfencing treatment >3 years fencing. The
carbon management index ( CMI) of the soils received 3 years fencing was less than 100 in 0 =90 c¢m soil profile,
while the carbon management indices in 0 —60 c¢m soils of 13 years fencing treatment, 0 =90 cm soils of 18 and 23
years fencing were larger than 100, which indicated that the improvement of soil organic matter by fencing are more
deeper in soil profiles with the increase of fencing age. The three labile organic matters were significantly related
with soil organic matter and most soil properties, suggesting that labile soil organic matters could sensitively and
directly indicate long term effects and soil quality changes with land/soil management.
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Fig.1 Distributions of soil organic matter and labile organic matters in soil profiles
[HE(Note) : 3yr—HF 3 4F 3 years’ fencing; 13 yr—HF 13 4F 13 years’ fencing; 18 yr—#H 18 4E 18 years’ fencing; 23 yr—H£F 23 4F 23
years’ fencing; CK—5%t 1 control. ARIEMRIAVLEFN 3 #EME WRER—TZH2EFBIEF] P <0.01 KF The organic matter and three

labile organic matters at each soil depth among different fencing ages are significant at P <0. 01. ]



58 ERFFE, 45« AFEE FRE AL o SRR IS EE 5 1169

ABFF B+ A HUR RS A IURTER &
23 ERPAIETE 18 SERMREE (1), R HF M
it 18 4Em A HUR EARERZ WA, W
R AERE ., X2 N YHFERS K, b
LIRS R R B T R M B A EA
s, AT Rk T R BRI 2
TR | B ARG T 75 4 A A R R B 4
FELUENG: , ) 1 WU A L2 B , o 13
A NS A WU B 7 AR IR AE K g s 22,
PRl e 55 B o 4 R ke B R D e TR Bl
TR B 18 4FJ5 BT R BRI
2.2 THEFEMENR CMI

FET IR [ 2040 35 v A BT B0 Bk R 5 BE 4 B
(CMI) REA ACHIL S e - 338 5 B 1 330 bRt

Low labile organic matter CMI

{EIEHEA VLR CMI
0 100 200 300 400 500 O 75

Mid-labile organic matter CMI
FIE A HLECMI

150 225 300 0 75 150 225 300

W RAE S AN A b B PR 3T IR, 4
Bt H R E R R AR Y . AP L R T
Mg XT IR, TR T A R 3 F AR PR B b+ 4 3 R iE
AHLETN CMT (18 2) , 25 R KB, HEH T 4 MR 1 AT
K, & H o E AP CML B2 #E K, 553
CMI (1B BE B BN . INEFE 3 R0 138
3 FpIEEA HLBT CMI 788 A F T 294K T 100, 107 5
F 13 4R 3 0—60 om 1 )= HFH 18 123
FREH +IETE 0—90 em + )= 3 MG A YL
CMI 75T 100, A [FHEFHFREH L EEEA L
i CMI W74k 5 £ F 5 T B A HLUR ARG YA Pl
BB EH—, RV T R E K EF 5%
B T A VLR SRR & R T
il TIfE .

High labile organic matter CMI

i A ALRCMI

§ 15}
g% 30 —— 3yr
Hﬂﬂ —o0— 13yr
H 7 - 18yr
=
B 60 = yr
=]
B 15f
w0

90 L

2 FRAHFERTETARBEEAS AR T EREEEENH TS BT

Fig.2 Profile distributions of organic carbon management index based on different labile organic matters
[ H(Note) : 3yr—3HE 3 4F 3 years’ fencing; 13 yr—3 5 13 4E 13 years fencing; 18 yr—#1 5 18 4F 18 years’ fencing; 23 yr—HF 23
4 23 years’ fencing. AN[FI4ERRIY 3 FiEHER WLURBRE S BB E— B2 F B85 P <0.01 /KF The CMI based on the three

labile organic matter at each soil depth among different fencing ages are significant at P <0. 01. ]
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Table 1 Relationship between labile organic matter and soil properties
I H ltem oM pH CEC TN TP NO; -N NH; -N Avail. P Avail. K
oM -0.758"* 0.826"" 0.985"" 0.632°"  0.454*" 0. 009 0.545** 0.687""
LOM 0.972** -0.761"" 0.753"" 0.957** 0.547"" 0.438"* -0.002 0.587** 0.671""
MLOM 0.977** -0.737"" 0.724*"  0.954** 0.584""  0.506"" 0. 059 0.646"* 0.711""
HLOM 0.956"* -0.682"" 0.672** 0.933** 0.600"* 0.534"" 0.133 0.670** 0.727**°

¥ (Note) ;: OM—AG HLJH Organic matter; LOM 15 {44 4| Jfi—Labile organic matter; MLOM—#f ¥ 475 #1L it Middle labile organic matter;
HLOM & {545 HLJFi—High organic matter; CEC FHES T3 it i —Cation exchange capacity; TN 4>%—Total nitrogen; TP—42%§ Total phosphorus ;
* —0. 05 7K BEAHIL Significantly correlate at P <0.05; * * —0.01 K PBFE K Significantly correlate at P <0. 01.
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