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Contents and Biodegradation of Soluble Organic Carbon in Different Plant

Residues from the Loess Plateau
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Abstract: Soluble organic carbon (SOC) in plant residues extracted by water or different extractants is an active component, and has
important roles in carbon and nitrogen biogeochemical process in soil ecosystem. Reestablishing the vegetation on the Loess Plateau is
changing the types and amounts of the plant residues into soil ecosystem. Therefore, our objective was to evaluate the contents and
biodegradation of SOC of residues of different species from this region. Six species of plant residues were sampled from Shenmu, North
of the Loess Plateau, and the contents of SOC in two sizes residues (2 mm and 1 c¢m length) was extracted with two extractants
(distilled water and 0. 01 mol-L~'CaCl,). And a 7-day incubation experiment (25°C ) was conducted to compare the biodegradability
of SOC of the different plant residues. The contents of SOC in the different plant species ranged from 4.21 g-kg ™' to 76.25 g-kg ™',
and the rates of SOC to total carbon (SOC/TC) of the plant residues were in range of 0.99% and 19.84% . The order about the
average content of SOC and SOC/TC of the different plant species was trees > shrubs > grasses. After 7-day of incubation, rates of
biodegradation of SOC in different plant residues ranged from 34.7% to 75.1% (averaged 56.3% ). The proportion of complex
structure SOC increased significantly in solution at the end of incubation, indicated the rapid biodegradation of labile composition in the
residues.
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1 M#EFE

1.1 Btk R

HEAE PR 95 0 F 2009 4F 3 SR B BG4 A
o [ B2 B K R DR AR IS BT AR 2 ok 5 B 5 1
BRI, A 45 T+ AR 25 09 B AR ( Robinia pseudoacacia 1. )
FI/N BT 4% ( Populus simonii Carr. ) , E A 25 A9 V0 il
Linn. ) Fl ¥ # ( Salix
psammophila) , LW N o ( Medicago sativa Linn. )
K TEH (Stipa bungeana Trin. ). X 2648 9 3 & 4F
FEHLIX 3 AR Iz 0 R SRR T HEARTY
Wi B b T O VR B I R BACR RS M ARy A —
FEH I RAE VISR F «S7 A 2 BURE I B R Y
WEE 0.5 kg, BEARE S 9 42T R AR i 295 32 kg, R
] J5 R FpAE LB 2 kg B T 60°C HEAE TRE T, 4
TR BT A B, — 320 000 1 09 7%
Wi A ER(EL).
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Table 1 Main chemical properties of the plant residues

ER3 25

( Hippophae rhamnoides

L y LGN
/gkg /g kg
KB Robinia pseudoacacia L. 396. 26 14. 64 27.07
/NH4% Populus simonii Carr. 384.31 6.96 55.22
VYl Hippophae rhamnoides Linn. 326.41 18. 63 17.52
YOI Salix psammophila 379.12 13. 67 27.73
E 1§ Medicago sativa Linn. 424.23 11.29 37.58
K1EH Stipa bungeana Trin. 402. 13 7.05 57.04

L2 YA HLK (SOC) HY $2
B HE T FO A A B i — R0 B TR 2 mm G, —
WO BT 1 em 5 SRR 20 i) 7% 1 K A 0. 01

mol-L.~" CaCl, %W 2 Pl A [l 4R 5] SR HC 1 L $REHR
DN KRB RS S o T =M, Bl A
150 mL 2425 R E RGPl B4R 0.5 h, i
BB AE -0.08 MPa Rt L4224 0. 45 um JE
FRE (v T I W A AR R ) A A T e B
ZE AR KR TR DB L DA Ik % 0 AT e AR B A Bl A
53 ) ik Uk BVARAS AR ) U 9 1 4 B0, T s o SOC

=
i

PRI SOC AW M A ik 46
(1) AR & SRAEBILA R T
() A FE A 7 0 A RE SR FE25°C £3°C T =
IR TS B SR A G A PRI S g i AR 0
T 250 mL =AM F, A 5 mmol-L™" CaCl, &
25 mL, M2, & TAEEREIL LR 30 min, #E 1
h J& 4 BB WL 5 pom JEBE K L3 A TR Al B 1Y
PR RS RRUIR A T B S 5 5 06 12 A

(2) AR Ak e MR R A TR A 4
YR SOC ¥ W (SOC ¥ JE 8 1 &= 10 ~ 20
mg+L~")50 mL FIEEHR (250 mL) H1, il A 500 pL
FERP, BE S N 20 mL B 37 (0. 1% NH,NO, il
0.1% K,HPO, W 1: 1IRG) , LA #E SR ) i WL
W HUR G M 30 mL, M E H5 9555 0 d 1Y SOC & &
KL UV, W WE FIT G 5 Ak 46 20 (HIXem ) . 75 B
F€,25C +3°C FHEZE P REFR 7 d, ORI o v TR
) SOC & & K UV, W U 18 A1 5 1k 45 %
(HIXem). 5t A BF, 3% & 2 A%k B AL B 20 50 FH 5
mmol-L.™" CaCl, ¥ ¥ 1 # % ¥E %W W (& C 20
mg- L") A0 £ 8 SOC ¥ W, VL4 B £ F 5 b i
SOC K P H2 b i B2 R AR . A b B E L 3 K.
FERE R R P AR 2 d X EE SRS W AT R, AR
FRE AR,
1.4 WE 58Ik

AP A BLR (SOC) 7 it R A TOC-5050 43X
I AE 5 UV, BB 2R FH UVIKON 930 #1458 4k ] L4356
S EEAS A2 5 )65 4 Ak 48 B0 (HIXem ) 5K 1 970CRT A 7%
J64 G BE TN A (R GIEA y 254 nm & SO6TE%
K051 300 ~ 345 nm Fl 435 ~ 480 nm, E, 4% 5 Al
E, 88563 0 10 nm) , 5 8 5 4L 45 %% (HIXem )
HIXem & X AKX 38 (435 ~ 480 nm) /) 17 FH & LA
SR IX 3K (300 ~ 345 nm) @1 AW SE UV,
WAL 18 VR0 R DN T 1 Ak 4 400 ( HIXem ) (9 95 A [
— VWL, M2 RS SOC ¥R JE ST 10 mg- L~ A FE 5 75
BEH F 10 mg- L', & W 1Y SOC ¥k Bk M i
10 mg- L ™" B D) B 4323000 7, v 8 A1 L 0 35 W 1 T
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R 1 em. AR R SR AR T LSS TV A HLBR B i
(AR fE T A W R AR
1.5 it

K FH Excel 2003 #1 SAS 34 (8. 0 FA ) Xk 56
BRI AT A K GE T oy M, IR 22 Iy 22 0 bt
2 LA () Ak B2 i ) 25 5

2 ERESH

2.1 AN[EAE Y08 7% W o] A BB 1Y 7

H 2 3R 3 ATLAA A [R5 ik Ak 3 R 44 B
P2 ) £ AT W V6 W Rl AR A LK (SOC) & i
MG, F7 A 0 9 7 (37.87 ~76.25 g-kg '), Hik
FEMEAR(19.02 ~52.51 g-kg ™), A KERAR (4. 21
~15.41 g-kg ") s ATIEMEA HLAR & & 5 A 5
SR A (SOC/TC) W REFTFA > HEAR > FHA.

AN R 700 B BCF) AL 4 0 5 0 AT R A PR
i MCH N PR TE ) Ak L B3 A 22 5.0, 01 mol - L7 4R
SR PER) 2 mm T A FNHE AR S IH 3% ) o] v A L

e T s S o U Vi 4 Bl L A9 3 3 e T KR R T
B:(p <0.05) , M FAI W H f5 /K2 FE AN B 2Z = T
0.01 mol-L "&b F5 R 2 ik (p <0.05) , KT B A
) 4R BRI () G W 3 25 5% M R T W b BB 1 em K
J&i,0. 01 mol - L~ G105 12 42 1 ] ¥ Mk A3 MUK % 2 &%
Ho5 7 A B 0 H 0 2 v T KR SR P TR
TE R B B AR 28 1 RE 343K 31 Bl 2 7K F- (p <0.05).

2 mm K& WA 2 B EE ORI 3R BN AT
AL S S Y A A T L em
K&y, FE 1 29. 4% . K409 2 mm KAEY
I8 75 W T Vs A BLRR B B L R VE Y A i L
BREST L em KEYEED (p <0.05), Hri/h
A7 7E 2 KNS B S B TR LK 25 5 i
K,i%33.99 g-kg ™2 mm KIEEYHH 1 cm K
89.8%.0.01 mol-L~" & 1k 55 12 $2 (1 U8 75 ¥ B3 0
FEEEMEEFIRK S =1 cm 5T 2 mm K,
HoAlh 4 R IE D VT EEPEA LR & R340 2 mm &
F 1 em K, HYEH) B E KT (p <0.05).

®2 AEEWAENTAREENBNIE"

Table 2 Contents of soluble organic carbon in different plant residues

KB/ g kg ™!

0.01 mol-L ™' G L4 HL /g ke ™'

H ) Fh 2
2 mm 1 cm 2 mm 1 cm

Ly 49.40 +0.31 Bb 44.94 £1.17 Ca 53.36 £0.34 Ab 54.10 £0.01 Aa
INUR 71.86 +0. 66 Ba 37.87 +0.58 Db 76.25 +0.58 Aa 51.80 +1.83 Ca
g 24.05 +0. 34 Bd 19.02 0. 34 Ce 27.10 0. 68 Ac 23.93 +0. 66 Be
YLl 43.71 +£0.59 Be 37.50 0. 69 Ch 52.51 £0.34 Ab 43.60 +1.78 Bb
EEG 14.23 £1. 17 Ae 4.21 £0.34 Ce 8.47 £0.34 Be 4.88 +0.34 Ce
K H 12.20 +0.01 Be 6.90 £0. 89 Cd 12.20 +0.01 Bd 15.41 +1.31 Ad

1) FA—47 AR KRE PR 5% A8 [ -3 HFENEG FHER 5% AR, TH

R3 TEEMRAZMITAGEENRS SR ELG

Table 3 Ratio of soluble organic carbon to total carbon (SOC/TC) of different plant residues

Kk IKAEEL/ % 0.01 mol-L ™" & L4541/ %
2 mm 1 cm 2 mm 1 cm

Ly 12.47 +0.08 Bb 11.34 £0.29 Ca 13.47 £0. 08 Ab 13.65 £0. 02 Aa
/NI 18.70 £0. 17 Ba 9.85+0.15 Db 19.84 £0. 15 Aa 13.48 +0. 48 Ca
W 7.37 £0. 10 Bd 5.83 0. 10 Cc 8.30 +0.21 Ac 7.33 £0.20 Be
bz 11.53 +0. 15 Be 9.89 +0.18 Cb 13.85 +0.09 Ab 11.50 +0. 14 Bb
HE 3.35£0.28 Ae 0.99 +0. 08 Ce 2.00 0. 08 Be 1.15 £0.08 Ce
Kt 3.12 +0.08 Be 1.72 £0. 13 Cd 3.12 £0. 08 Bd 3.8320.03 Ad

2.2 ASIRIVREW URTE R BLA I A ) R R
— I\, A W e ik v A 2 I R R S
1 A= MR i R B 5 50% 2 W1 42 R R E AR AR
A T A 25 R Ak P A ) 5 i 3R A 85. 3% , R W4
Ffr sk SR FAR S 5 vk P AT
H & 1 A LU A 08 VT A HLY
He ) W - 13K 56. 4% . N [R) Fh 2 4 0 9 95 0 A

W, IR AR e (19 60. 8% ), HLR R (P 1
58.6% ) , HEARKEAR(F-149.7% ).

AN TR) 12 41 7 4 LA T 3 kA WL 1) A ) e R
ATE]. 0.01 mol- L~ 4 1k 45 12 $& (1 nl ¥ A ML Y
HE W) R R (45.1% ~T75.1% ) & T /K =32 7
(34.7% ~69. 1% ) , Horfr 2 Fl 42 Bk 45 B oy ) B
VORAVE AE U I 0 AR ) B R R N 22 R OR W 3E KO
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(p <0.05).0.01 mol-L "&ALEEIZ AT 1em K VD)
U 9% Wy R VA L 0 AR P I A R B R TR R AR
B:(p<0.05). HEMEDEDREMBEYRAN
0.01 mol-L™" G4k 5542 $2& i T /KR $2 1 (H Rk
K-

2 mm KAE YA W0 v A WL S A
REfi e (P 58.5% ) & T 1 oem K (R K
54.2% ). AH K [R) Ak 38 95 3 08 V% 9 25 4 B i R Y

S A ) R 2R ) A BT 22 5,2 RO 4R R 4R LY
TeARZE Lem A& Y AT EHEA DL 09 A ) B A R = T
2 mm K, K 45 0% SRR 0 7% 0 9 22 S Gk I 2 KR
(p <0.05) ;1 2 Fifr i3 £ 70 B2 1Y) T8 AC 1 2R DS A 4
PRI F B 2 mm K P W] A HLY Y
AR T 1 em KBRS, ELK 3R B Vb 4 A
Ta A TE Wk i K (p <0.05) ,7E 0. 01 mol-L "4
PR B PP I A A T R B KO (p <0..05).
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Fig. 1  Effects of different extractants and sizes of different residues on biodegradability of SOC

2.3 N[RIRE W IR TE TV A AL A B A S A5 A
7 B A8 1k

AIRMEA I UV, WIS E A HIXem {H 8 —
T oF e R o i o= NI I C R S| R AR R
PEVOT — A R AL UV, (8 HIXem {8 5
FLEE g oM X 52 2% Y 05 A AR A W 0 B i 5 E A
2 RS X 2 B ORI E TR FR AR A
I AR 400 R V8 40 T A DL 4 R 1

5585 % R 0R A LU, 55 5% 45 TR Vi 4 v
FHLYI UV, (6 HIXem {5201 B340 (£ 4 3%
5). Uk BB A 55 % 0 E AT VO RT I A HL ) A
FaRE X 2 2% ) 05 7 2840 G W & et FHBEHE 43 i 4 3 1Y
F A1) 5 5 B 34 0. 01 mol - L' 484k 45 12 42 1Y 7T %

MWAAYWER SR UV s in & & F /K iR #2132
HIXem 34 Jil {6 ) A1 &, {5 3 18 35 % 3 4 0. 01
mol - L™ G512 48 7 1 F /KR $E 3. Tem KA I
BT MUY B 5% 5 T3 UV I i i 3
ME 5T 2mm K {H HIXem 3 505 F 5 g AH 52 .
2.4 ATVETEA LY A P I R B SR A5 U E A
T 22 [0 f9 AH 56 1

AT R (3R 6) , VW AT B 1A ML
YRR RS H SOC SR EWE FHIEME(p <
0.01) , SHMHEEWIK SOC/TC 2 BEIEH K (p <
0.05) ; 5EFRH1 UV W CE AT HIXem {H 34 2 1)
FEHAMI(p <0.01) , BLEATTHE AN UV WL
{EL AN HIXem B T LA 2 W] 5 17 AL 4 25 44 e



4 T A PR AR L B 4 3 IR XA [R) A 0 R 95 9 v kA AL 1 B e B AR ) R A R 1143
x4 AEHEYAEDABREENDEMBBIEMN UVy, "
Table 4  Comparisons of UV, of SOC in different plant residues before and after biodegradation
WK Rk TR $E 0.01 mol- T~ "4 k45 4 B
0d 74d 0d 7d
R 0. 158 £0.001 Bb 0.180 £0. 004 Ad 0. 118 £0. 002 Bb 0. 142 0. 001 Ad
NS 7] 0. 177 £0. 006 Bb 0.246 £0.002 Ac 0. 131 £0.002 Ba 0.170 0. 002 Ad
. TR 0.311 +0.001 Ba 0.376 £0.001 Aa 0.136 +0.003 Ba 0.322 +0.007 Ab
Wl 0. 144 +0. 002 Bb 0.262 +0.004 Ac 0. 110 =0. 002 Bb 0.542 £0.010 Aa
H1E 0.167 £0.010 Bb 0.290 +0. 004 Ab 0. 098 0. 006 Be 0.252 £0.018 Ac
Ko R 0.161 +0.014 Ab 0.177 £0.020 Ad 0.077 +0. 002 Bd 0.243 £0.001 Ac
Pk 0. 121 £0. 002 Bd 0.211 £0.018 Ac 0.124 +0.005 Bb 0.178 £0.001 Ac
ANUE 7] 0. 148 +0. 006 Be 0.246 £0. 025 Abc 0. 100 =0. 003 Be 0.183 £0.011 Ac
Lem i 0. 186 +0. 006 Bb 0.347 0. 003 Aa 0.119 £0.003 Bb 0.521 £0.025 Aa
YA 0.118 +0.005 Bd 0.217 0. 004 Abc 0.105 +0. 002 Be 0.473 £0. 040 Aa
R 0.229 +0.014 Ba 0.261 +0.003 Ab 0.146 +0.001 Ba 0.324 +0.038 Ab
Ktk 0. 162 0. 001Bbc 0.233 0. 004 Abc 0.127 £0. 003 Bb 0.183 £0.030 Ac
1) [ 747 [ — Fi i 3 500 b 2 v AR [ 19 K5 B8 380K 5% AN .35 5 [)— 40 vl [R) il 77 32 b 3 0 AH 8] /NS E B 380K 5% A 3, TR
x5 AEEYAEDAREGHYEHIELN HXem
Table 5 Comparisons of HIXem of SOC in different plant residues before and after biodegradation
WK MR KB 0.01 mol- L~ AL 5 B
0d 74d 0d 7d
R 0.936 +0.028 Bb 1.107 20. 188 Acd 0.950 =0. 035 Bb 1.368 +0. 173 Abc
ANUE 7] 0.398 £0.071 Be 0.899 0. 022 Ad 0.342 £0.002 Be 1. 435 0. 060 Abc
- g 0. 878 +0. 008 Bb 3.566 £0.053 Aa 0.576 +0.001Bd 2.685 +0.116 Aa
i 0.331 0. 009 Be 1.454 +0.048 Ac 0.248 0. 005 Be 0.950 £0.019 Ac
HTE 2.199 +0. 023 Ba 3.388 £0.105 Aa 1.672 +0. 089 Ba 2.627 +0.322 Aa
[Pt 0. 882 +0.007 Bb 2.216 £0.156 Ab 0.782 +0. 003 Be 1.597 0. 176 Ab
PE 0.933 +0.004 Be 1.130 £0. 109 Ac 0.761 +0.029 Bb 1.557 +0.061 Ab
ANUR 0.500 +0. 004 Bed 0.984 +0.023 Ac 0.334 +0.003 Bb 0.869 +0. 044 Ac
em ik 0. 860 = 0. 051Bcd 2.892 0. 040 Ab 0. 678 =0.052 Bb 1.705 +0.092 Ab
v 0.353 +0. 030 Bd 0.790 £0. 009 Ac 0.240 +0. 004 Bb 0.902 0. 080 Ac
B 1 4.224 +0.253 Ba 5.007 +0.336 Aa 2.678 +0. 136 Ba 4.102 £0. 128 Aa
Ktk 1.550 £0. 122 Bb 2.520 £0.226 Ab 0.465 0. 146 Bb 1.093 +0. 154 Ac
F6 EFUENTHERMEYLERSENBXESHT
Table 6  Correlation analysis among biodegradability, UV,s, & HIXem before
incubation, the content of SOC and SOC/TC of different residues species
T H A= W R i R UV HIXem SOC # & SOC/TC
A ) R i R 1
UV 0 -0.656" " 1
HIXem -0.548" " 0.372 1
SOC & 0.527"* -0.221 -0.608" " 1
SOC/TC 0.514" -0.193 -0.635" " 0.996 * * 1

1) Fb s fls = S RIFRREFIES% A 1% BFEKT(n=24)

3 itig

AT LB, B B R AR R 6
b ke 4 1 9 v nT s A HILBR ) 1 1 (4. 21 ~76. 25
gokg ') B IS W A Bk 09 L ] (0.99% ~
19. 84% ) 22 T3 K, Hoh IR AR 2K P I Wi 42 1 ] i
PEAT HL A A B0 K I 5 O 95 0 4 ik Y B B8 0

Iy ik 76.25 g-kg ' H1 19. 84% . WF T [ FE 0, U
TR A LA Y B i S AR RIS R AL B
7 2B ARBUGR R 24 O 13 5 M ph 2k R R
H— .

AV A BILA 1 A W e R P e T AR E
K Ae o B g AR b i/ . — S22 H Y TR
TF] - 48 o T 3 A BB 1) A O e R L A
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5% 2 W, 26 R [ 55 A0 4 B T %5 v A HLER 1 A8 90 %
i A 19.3% ~48.5% 21 (71 28.6% ).49 d iy
Bk e 2 W] | g 7 21 S K R b nl v kA LB B0
fi#t R AE 31% ~58% 2 []'**) . Kalbitz 25 #5822 W],
AN T i IES Ak ) A R A 38 0T v v A HLRR AE 85 R 1Y
90 d INFEMEZIE 17% ~32% . T VAT ) 8 V& B 7l %%
PR HILRR % i 2 (R BIF 58 /0 DL i . AR & B, 263t
7 d WAFARRE 3R S A 08 T ) T v L Y
W) BRI RAE 34.7% ~ 75.1% Z ), ¥ K
56.3% , b 35 T L3 AT VA HLAR 09 2 M i
Wi B 5 - ATV A HILRR A LU A VR B T
A BB B 5 R e BRI 0, B o AR B ARG R )
ALK — 1 M 4 A - HERRAIE IR K ) 5 g O sl
OR(EEN

AT S TG W) U8 9% 10 T VA ML) A ) A R
LG FRARZE > HEARTS > FARZ HIR AR MHE A2
AR 30T RESE: PRk SR B s 7 A RN K 28 7 7% 4 LA v
ROk 3 TR S R A A b A i 2R
x5 Zech* Fl Kijgel—Knabnerm: SRR ST 45 R — 3K
WFIEIE K I, 2 mm AN [ 3% 0 v s M LY 97 3
)RR R (58.5%) | T 1 oem KR E WY
(54.5% ) ;0. 01 mol - L~ "G 1055 45 i 1 8 75 9 ml v bk
AP -2 1 W) K i 22 (61. 6% ) i T 28 MK IR 72
(50.9% ). Ut BHAS [ 32 412 751 X A7 400 8 7% 40 v By B4 fige vl
VM B4R B R i = TS R N TR .

AR, ATV ALY UV, BOBE AT HIX em
{EBE T PR - 39T i ML) 25 40 2 2 A8 1 N 4
it Rl 8y — ol i i 302 LS R R R A
A BT B 1) Bk A ) 2 B RN B 1Y S i LA A%
A W SRR PR A IS Tk — vk e R R,
555 IR AR A L, AS TR R 0 R 9 ) TT IR L)
(1 UV, (B AN HIXem (B 7E 55 77 25 BN ¥4 5 3% (14 3%
T, 3% 5 Ho A 2% 35 X -+ 50T v LA G 28 A —
O n] B R A b T A A L S ) i
YA WA W R 688 45 4 AR X 52 2% 11 55 38 1) Jo 46
Fb A7) AR X B8 A 0GB AT UL, UV, W A
HIXem {E -t 0] 76 — & 8 B b s e 35 3500 J5 % W
rhIT AT B 4 R R 1 AR R DL

AR 5% 8 i 2 P RE SRR A T LA
408 T4 90 T s M AT ML 1) R ok R 1, 8 B T A TR
Tl 25 8 7 0 2 1 IO 22 DDA 0 25 5 DR A
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