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Relationship Between Vegetation Community Diversity and Soil Organic

Carbon Density on the Loess Plateau
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Abstract: In order to further explore the effects of vegetation community diversity on the vertical distribution
of soil organic carbon on the Loess Plateau, five main vegetation types (Stipa bungeana » Sophora viciifolia
Artemisia sacrorum , Caragana korshinskii, and Robinia pseudoacacia) in Zhifanggou watershed were
selected to investigate the vegetation diversity, and soil organic carbon content, density in 0—100 cm soil
layer and related soil environmental factors were measured. The results showed that: (1) Shannon-Wiener
diversity index, Margalef richness index and Mclntosh evenness index of different vegetation types decreased
in the order: Stipa bungeana >>Sophora viciifolia >> Artemisia sacrorum =>Caragana korshinskii > Robinia
pseudoacacia ; there was no significant difference between Stipa bungeana and Sophora viciifolia (p <<

0.05), which was significantly higher than that of other plant communities (» >>0.05), but there was no
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significant difference between Caragana korshinskii and Robinia pseudoacacia communities (p <0.05),
which was significantly lower than that of other plant communities (p >>0.05); the Simpson dominance index
of different plant communities showed an opposite trend, and followed the order: Stipa bungeana<Sophora
vicii folia < Artemisia sacrorum << Caragana korshinskii < Robinia pseudoacacia; (2) different plant
communities of soil total nitrogen, available phosphorus, ammonium nitrogen, nitrate nitrogen and microbi-
al biomass carbon and microbial biomass nitrogen were consistent with the basic pattern, these indices in
Stipa bungeana and Sophora viciifolia communities were greater than those of the rest of the communities,
and soil nutrient contents of Caragana korshinskii and Robinia pseudoacacia were lower than other plant
communities, while soil pH showed the opposite change tendency; (3) the soil organic carbon density was
the highest in the 0—20 cm layer, and gradually decreased with the increase of soil depth; the soil organic
carbon density in the 80—100 cm layer was significantly lower than that in other soil layers (»p<C0.05), and
the soil organic carbon density in the same soil layer was generally higher in Stipa bungeana and Sophora
viciifolia than other communities; (4) correlation analysis showed that Margalef richness index, Shannon-
Wiener diversity index, Cody index and Sorenson index of coniferous mixed forest, coniferous and broad-
leaved mixed forest and deciduous forest had significant or extremely significant positive correlation with soil
organic carbon and organic carbon density; from the absolute value of correlation coefficient, the correlation
coefficient with organic carbon was higher than that of organic carbon density. The results of redundancy
analysis showed that soil pH value and microbial biomass carbon content were the main driving factors of
vegetation diversity and soil organic carbon density. Two-factor analysis showed that vegetation type and soil
depth had significant effects on soil organic carbon content and density (p<C0.05).

Keywords: Loess Plateau; vegetation type; community diversity; soil organic carbon density

TIFAE Rl A S R G R AR R AL
1 (SOC) 115 25 i b A 25 2R G 1) - A, S 4 BRBR A 4
O ) 3 NP |07 N5 1 W 1 VA S S e o
Tt it R 24 2 M ) Wl i 1) 3 A 2 RS i £ 11 2
£, FEAERVE L 4 F 0—30 em BREE Y £ 2 75 Fl
W, IR GG 1T 684 Pg, i 7E 100 em HER 12
TR Bt R T 1 462 Pet . REWEREVR S K £
FEE . B HEKR IS A T2 BEAEH T . SOC
BRI R T K T SOC [ 3 B4 A FFAiE A
L JE SOC 78 4 78 & 42 e 76 ¥F vh ol 5 H 22 4E
S IF R SOC T H 43 47 R AFEAF 5, %t F & 22
T A 1l 5 5 S PR 85 ) AR 40 0 S A R A 5 i
ERRFERIZRIGIHA N E L Z—.

T A 25 I G 559 1 B o R AR B S R K
BT A R GRS DI BE A R R 2 % 1% X B AR
BSAGERYEEHEAEN, T4k, BERP TR
Jit» ¥ v AR A ) T R A B L T A R
A A T H RIARE , £ TR RS A+ e A= 4
TRV 5 P S5 I 1 5072 B AR T TR 2 A ML 1 [
FE L KA E N A A B SE T % X A A
P2 B 3 e & i 22 ) OC R L IR A DLk £
AR T KEHR AR REBAR—5, b,

M TCAF I R B R R A O At ek
LR 2 A5 5K 2 A LI - 18 TR B SR R 4 Tl
TS BN AR 5 UG ARG, L TRR LE AR AR Y 1 3
B At 5 /N s o TR A 2 BB 1Y A DR A
SURORIER; §i 32 F NESRERIR T Fdl CIE PO e  aT]
FLXETF 0120 em )=, L HEA HLGK & 52 B R
AR AR A 22 AR T SRR 5 R A R, AR
XF 157 LA B A SR sth 1 A7 R B - A LR A 4
23N AT TR A b X L R A 2
X A AT BILAR At (4 5 el G O T O R B b B X
A [ AE Bl 2 R 2 - S AT ML it et 1 BIF 5 2 5 BT
il i A= 25 5 G it 1 1) OQ B

MR, R B MAE B AL A 2 B AR B
Bi 4507 MREFE 1 8 A v SRR Bl R A2 aok R b R
AR 0 H R A ) S o A S H BR B e A
T FEAN TR BN SRR HLRR S A AR —
B, B3z BUA S B 00 52, SR OC T 3% 7 1Y BIF Y
FRORT 5 /b, I G S R 5 235 R X R 2 38 HILAK 1Y
PEJOPLEL, BE T 0 AAIT S 7E Bt i JEL AR 8 /) i 4
T B TL o 2 750 ) A 9 A 7% CRIBE Robinia pseudoaca-
cia VEEATE Artemisia gmelinii \ K T2 ¥ Stipa bun-
geana R F R Sophora davidii 7 ¢ Caragana



5 43

BG4 < B R A (AR R v 2 R S A PR O SR R TS 77

korshinskii) W45 T A Z FEPE I 5E 0—100 cm +-
SEAT LA 5 R LA B A OC R BRI R L RSN
() A A 2 L T IR )2 - A LB fidh ek B PR 35 3R )y [
T o R SRR B R AR 3 R v R A LR i R E
i AR AR 22 LA 0 TR A R B b e R
J I 55 e 1] A+ Uitk ™ fs s BLAT o0 L

1 MRSk

R X5
B g AR 1A I R A T I SR —
B A MY S R 1 B e B VA AR X U e 0 A A 4K

1.1

300 7 300
7] BWE
o] z =
250 ] B 1250
e
o 1< <] )
A E B g
5200 | 1200 g
< O e =
150 HOE O OE 1 150
Iz BB BB &
HOE K >
%100 | = 6B Bl e b 1{ 100 %
B B B B R R R
B BER A A B
- 1! It N vt I et I ol ot [ ot 2t I ¢ .
50 bl k] /04 /04 /04 /u <] 50
<] 52 52 < 52 52 5 o
ke R sl e e ke ke e
B R PR R PR
izl lz 2177
0 e R A PR PR AR R PR 0
1 23 4 5 6 7 8 91011 12
B 1

1.2 HEHBEEENRE

2016 4F 7 J3 ¥ b FF h 2 A7 AR B R 1 1 98 A R4
TF o 72 A0 8 U S8 TR AR L K s L T R 2
FFE 25 JURIAE B RE VR L 64T T 22 3 S H 1 JH A R
BETAE, AFFhRE g ST B 3 > 1 & R (A3 B
AL 100 m X100 m) 3R J5 7E BN FE L & 5 M

DIt aE 3 A AR L AL T A8 22 T 4 FE BN U
S B A g b B O A R L B ISR R 1 010
m, e RO 1432 m, AR 20 8.2 km® ; 32 Hu Bl 43
A PR R R e, 5 B TR g o R R UL SR S
HYPBTIR 20 a AR GER AE R IAF 8.8°C L 4F
H 3K 2 400 he DAL T Al 013X 60 26 B R 1 2
BAERTE 79 A JF BLRERT A 03 o0 A A8 5 Ak %
I LABEAR o0, AM 20 el iR B TR LR 7%
DX 55 19 26 25 A DA A0 . R B 2 M 2 A
PRI NTIIFAT A7 26 R DI L3 F AR DI RAT
EES RTINS S i RS2 U

2400 4 2400
—— BEWE
2100 + 2100
g1800 [ 1800 g
EISOO - 1500\§E|
1200 | 1200 g
#® 900 900 #¢
600 o 600
300 1 1 1 1 1 1 1 1 1 300
o O [\ < & 00 S N < =] [~¢]
(= = =R = R A e o e
[ =R = S~ S = == S = == = R ==
AN AN NN AN N NN NN
F #

WyAREE 20 a B TMENELE

O BT BB A A TR = S W ge Tt st b
HEME TS I 9853 512 10 m, 3 m, FAFE T K 5
BCE 1 m, SR IC s R A AR B v A T BLARAE
RIG G AT A AP & G2, A
YRS I 1,

F1 PWARBAEEHEEHEBEARRHIR
FE b 285 7Y TR VR 4i g N Z B E MR /m PR H: A 4 Fof
TGH BRAT 36°44'22.01" 109°15'23.56" 1124 BRAT 8 (i S R A
CMC /RN 36°43'22.29" 109°14'39.67" 1348 Kt B B
CH g 36°43'56.05" 109°15'18.10" 1335 AR FLAN 5+
NT Fr 4 36°43'54.22" 109°15'29.74" 1298 Fr & R R BT R 28 ) ik A
LYC AR 36°44'44.16" 109°14"40.02" 1269 AR S AN

(D RNFEFEBERETE o ZREME BN,

Shannon-Wiener $§4{ H=— 2 (P,InP,)

Margalef 8% S= (N —1)/InN

Simpson 5%t D=1—2(P,)*

HEAE P, = CHXT 35 BE 4 AH XS P03 38 + A X 55
FE) /3, N ACGRFE T N1 Fh B0, AR 9 22 4 M 48 RO
VR b AR B R

(2) A[EHEBRE T B Z M £L4E Cody . Sorenson
FEOS AWM .

Cody 88l C=(G+L)/2

Sorenson I8 C, =25 /(a +b)

Lea RREMFT 1 HWIREG o ARRFETT 2 1Y)
G RL 43 AR 2R WA R T b B n i 4 A B E R
WD I FECH 5 SRR DT T 3R B AR g
1.3 TEXRES5NE

TR N (A 5X3X5=75 NFED) . R
T B BURE CRLAR N 2.5 em) , - 3ERE 5 B SR SR T4 S”
T B AL ESURE 1) 5 5 SRAE VR B2 0100 em, 432K 5
A2 B 20 em [EFESRAE ARG IR A LR
(BT 75X 5=375 A~ L HEFE T B R 09 50
it 2 mm G J5 8 A S A R — R BT R R
FE AT ]S B L IR B AR AR AE 4°C L JF BB e A



78 /e o R 1

%29 %

Wy B N s D9 — B 4 B HERE A [ S5 == [ AR K
T, W 3 pH (H FR 5048 bn M B A
FERAE 4 HERE G ) R B L 2B 0100 em Y £ 4
FITH . A 100 em’ (IR T REFF M E L AT, 1%
B LR TR A R
S()C:éS()C,XBDiXHi><(1*R1-/100)/10

KX .BD, A H, RZni B2EPEAETE(g/em’) 112
TREE Cem) 5 38 HLAR %5 5 1 B Mg C/hm”,
53900 5% S TR — A IR Ak BB — L
o PR LI A A T AR IR R e
A I (g/kg) B R (mg/kg) EA R (mg/kg) /8
SR (mg/kg) /4 H (g/kg) i A 4 & e Fl A& & &
(mg/ke) " s T A F8F5 M E 3 Wk DL Ja BOE-2414E , P
R AR e R 22
1.4 HELE
k] Excel 2010.0 #4780 405 19 2w 1, & FH SPSS
21.0 #EAT B R 7 22K 5 25 5 W 3 PR (p <C0.05) 5

a a
15 F T
ﬁ F=134.23
12F P p<0.05
H T
Bl 9 /
t 7 [1] N
2 6 1 i
) %
S 3t
0
TGH CMC CH NT LYC
1.8 | a 2
= 15 F F=156.31 1
qm ,  P<0.05 %V
gl.z - /
0.9 I
§0.6 - . .
»03 F % %
0
TGH cMC CH NT Lyc

AR FNE FRER IR 2 5 B 3E (p<<0.05), T,

CANOCO 4.5 Zx il T35 HLaw 5 B A58 A 5 19 ik
JFE ., Pearson A3 5 503k K 06 A 8k 2 #E 1 5 A HL
Tk A HLIK 2 B B9 52 & L Origin 9.0 /EE .

2 iS50

2.1 AEAHEHEHE o SHE

B 2 BT, A [l Al w9 Z AR PR A (R T
Simpson 535 15 B0 2 B H ALY 28 1 B E L K 3L
SLPH R PEEE R  H  AT R A A > A
R PSRRI TS 22 F R 3 (p=>0.05), =K
T AR B (p<<0.05) , K 4% R o 40 3 V%
ZRAREE(p=>0.05), K B EFT H AR Y BEE
(p<C0.05) ; N [FIHE Y HEV%E Simpson fIf 358 15 40 5 3
HH R B 78 b A, JFL R R SRRV 25 SO B
(p=>0.05), =3 b & = T HABAE Y B I (p<<0.05);
TR R 22 7 AR W3 (p=>>0.05), — &
FART H A AE P BV (p<<0.05)

a a
gz.o - T
#H 7 F-187.45 %
w15 | %7 p<0.05
&
53
E, 1.0 F
= b
§o.5 - % c c
<
i 71 177
TGH  CMC CH NT LYC
a
T a
®§12 F -
i F=177.09
Bool b / p<0.05
e . .
o6kl ¢ °
L
o 0.3
0 0.3 F
=
0
TGH  CMC CH NT LYC

2 FEERER o BRI

22 AEHEWBEEPSHEMN

o1 P 3 AT, AS [l B 4 BE 9 Cody 46 803 R 31
R AR > P B R > A A > R R
RN A R BE TR Cody #8225 A W3 (p >
0.05), —F W Fm T HAAE Y BEIE (p<<0.05), Hil
FFF VR E R AR E (p=>0.05), = F W FHEK T H
AP V% (p<<0.05), ANFIHEYIFEIE Sorenson 1§
B AR bR B, KB B AT 4% > i >
> R PSR R ] bRy 2% BRI AR B VF Soren-

son B EF AR FE(p=>0.05), —F B Fm T Hil
TP BETE (p<<0.05) .,
2.3 AEEHBEELIERDSE

2 WoR T AR AE e 28 A + 18 37 A0 RRAE, i & v]
AU AN FIRE R T L3 A i 3R 0 R R A R A )
KBRS LA, AR BN 1 1 RERIAR 3
FETE = T AR IS AT SRR 7% R o0 & IR
THABAT D RES s A [ AE W T 1393 pH {2 A0 S iy 722
feias s TS B 2 R AR E (p=>0.05),



%43 B IR 4 . 0 - JROR R A R VR 2 R S - A AL T SR RS 79
1.0
10 a
- os L F=145.11
3 | 2 F=165.32 : p<0.05
& T p<0.05 = a a
/ £o.6 T I
Ber b N
3 - be 8§04 ZF
© 4r 7 5
% ¢ 2 c c
2+ /‘:, 0.2 %"'
0 0
TGH CMC CH NT LYC TGH CMC CH NT LYC
B3 AEEEEEPSHFESIT
2 AEAEHEBEELEFSST
iK1 2/ TR/ 2R/ EESY WA BAR/ WEwER/,  BUEYRER/ H
o _ - _ _ _ . . prR
FiE2 (gekg™ M) (mg+ kg ") (g kg (mg+kg ') (mgekg') (mgekg ") (mgekg D
TGH 0.83£0.05a 22.47%+2.24bc  1.34£0.19b 33.02+3.24b  49.23£5.34b 233.01426.98b 62.31£6.24b 6.5140.31c
CMC 0.8440.03a  25.36F1.58a 1.5240.26a 35.26£2.03a  56.3913.58a 256.98+30.25a 75.36£5.21a 6.3440.36¢
CH 0.794+0.06a  23.16+2.26b 1.0540.24¢ 26.58+£3.01d  43.024+6.35¢ 195.36%36.32¢ 56.03£3.59¢ 8.46+0.38a
NT 0.864+0.05a  16.25+1.69d 1.0140.13c 29.54+2.16c  35.6713.46d 184.56+26.35d 55.26+6.32¢c 8.67+0.45a
LYC 0.8240.03a  20.89£2.15¢ 1.3240.25b 31.59+3.16bc  47.35£4.02b 229.89435.46b 63.58£5.78b 6.6940.27¢
24 AEEHBETEFINRZEEEES IS IR P RV A VR T A AR BT AT AR

f 4 R 7E 3 B A, SRR Y RETE 020
em 2 B HURK 5 B B Bl B2 R I O
W/ ,80—100 em 4 )2 HLAK 25 BE e IG5 KT 4
fih 42 (p<<0.05) , M [F] + )2 + 5 LK 2 5 KBk

AR v A HLAR 2 IR T AL A P vk .
5 FIR, b AT B R o AR R 9 AE 0—20 em
)2 A R B B O AR F A v R v O LR
1 BRI U SRR AT 25 AR 7 o LR AR

18 F e

' s 36 | CMC

flpor e, S E S

0 T oL 77 2% T

w12 | =)

2 N B sl 0 0 U o

ol V] 1 Vi T Sl 1 Vi T

ﬁ 3tV i 7 i i ﬁ 6t i i i i

0 0
:}ﬂj 0—20 20—40 40—60 60—80 80—100 :}ﬂj 0—20 20—40 40—60 60—80 80—100
T+ EHEE/cm +E®EE/cm
e a S 20 - 25
k= q CH g TGH
30 - LYC a ab

o1 IER S T S A A S R

w 24 o0 /_/ ¢ o0 c

Ew d 212 215 d

~ - ~

i 1 st

§12 | § 8 I §10 -

ﬁ 6 r ﬁ 4 F ﬁ 5 |

0 ) &

A & g g8 8 8 H' g8 2 g 8 8 78 g2 g8 8 8
d s ¢ g | d g s g | i s s g |

T REE/cm + ERE/cm +EHE/cm

B4 TREHHELIEAIBREEEES HHE

25 EEHEZHEESHENRNENREEEXE
XER
& 3 J& Pearson AH G PEK 30 (9 25 5L, & AT A0 .
T a ZRENE AN R W) AE I A DL 2 R

5 Z R8O B35/ B R 3 YA GG &R (p<<0.05,
P=20.01) , 5543 2 JEHE RO AL 35 B2 45 RO BE A 35 (A
KRKFR(p=>0.05) s KPEH FRAFE R R R 5
JE AR RS A HLAR & B AV A B E Y



80

| N S £

%29 %

MK R (p<T0.05,p<C0.01),

XtTF B Z £, Sorenson $8 805 1+ 3 H YL 6K A
A ALt 2 AT 0 A G R (p=>0.05) 5 B T A7 5%
R ANFIRE YRR TS Cody $8E0S 1 A MLEK & & FI %
FEYIA 1 3 /0 2 A DG E R (p<<0.05, p<<0.01), %
Wk E AW % Z R VR TR 805 A DU 25 5 A A OC &R
B T 5 A AL Y AR G R I LA LS R RUR S
T 1 AH G 22 0 X T IR AT SR T .
26 TERBERFHIEENREE-—HEESHENE

B TR S

T IEIREE P X - A BB AR A
MITUA TR B (R O 7EHE P 0955 — il , £ 53R 3T
PR B A8 AR 7 1Y) ik e - JE A AL 2 2 AR B 2 A1k
Hr i BRAF] 86.34 % . #F— 25 B HETF B 4 B vl 0

(& 6) , L HEA LR B 5 5 48 B 2 A P 5 2
ENTE IR PSSR ST RS RTE I PSPS
.51 pH B BFEFMEKLR . X450
THIST BT U T 5 pHL R M (R 2B Ay ik

B R E 2 RS oI o= SRR 0 oA R ) S R

30 TGH E3 YLC
N [Ih] cH
Toas
E L
= 20 [ S T 7
&5 et A 8 c
X EZSHaERZSH éE
=10 A e g =
' [HaT HE 8 c
SIS =k W= =p =
o LEEELE HE! Bl E :
0—20 20—40 40—60 60—80 80—100
T 2R E/ cm

5 AREHBEELERIGREEELIEPNSH

R3 EESHESAENKRNEGNBREENXR

a ZHEME B MM
i H MclIntosh Simposon  Shannon-Wiener Margalef Sorenson Cody
EiERe EiERe EiER EiTR 4 R4 EiER e
EERIR gy —0.312 0.054 0.512° 0.511° —0.322 0.612"
TGH ) . ) )
H WL —0.244 0.133 0.545" 0.562° —0.201 0.609"
B WLk & = 0.047 0.129 0.745" " 0.702" " —0.345 0.727" "
CMC . » ) .
EERIR & —0.112 0.208 0.709 " 0.678" —0.401 0.709
cn H LK & &= 0.034 0.154 0.532" 0.543" —0.213 0.543"
EERIR & —0.122 0.245 0.609 " 0.501" —0.078 0.552"
H WL & & —0.256 0.321 0.578" 0.478 0.109 0.404
NT 3 *
WLk —0.209 0.401 0.507 0.432 0.199 0.367
Lye A HURR & —0.156 0.221 0.723"" 0.655" —0.214 0.598"
B < VIR -3 3 —0.209 0.118 0.701" " 0.678" —0.205 0.544"

Hoxox AHSEMEE 0.01 K LB R, * MM 0.05 KFE L EBEGRUR) .,

R4 TEFREERFHIEEVNBRZTE -ER

SHMEHNTR
HEF ¢ AE fifp % i fiE{EL S A
1 0.765 86.34 1.00
2 0.298 92.32
3 0.034 98.07 —
1 0.015 100.00 —
27 EHEEABENTIERENLTEFNHGIENETE
B i

A2 AR AT B (32 5) R B2 RN + J2 TR 1
Xof b A UK R A G R e, L R g 2 R
MERHEEXN T EAVRSERAREZm(p <
0.05) AEH I X L 2R AT HEA
M (p<T0.05) 5 FH B 2 A A 2 IR B X A
MUBR 2 B AT B 2 5 (p<<0.01) B X + )2
JEEXT A BB e HA A B 2 A (p<<0.01) . S A
KB BB S TRRN 4 2 R B X - A ALk B Y 52 )
R XF B LR & = 52,

1

T+ S 4% Margalef F & B4 H 14 Shannon-Wiener 5 4(; Dme
{83 MclIntosh ¥14) 8 %; D 1% 3% Simposon i # i 8 %; C 1R %
Cody 1§ #; Cs 183 Sorenson #5 %k

Be6 TERBERAFHEHSHEMTEFTIHREZEN
LR

3 WS

e e i e i XA SRR O e 5 L o A T
K H SRR % XA S BB B ) gAY OF B



5 43

BG4 < B R A (AR R v 2 R S A PR O SR R TS 81

T 301 A AR 25 3 m - TR BROREL R ) 2 ) AR RN
FI SR R BT 1 42 A0 5 SO B AR 1R T B L - 3 PLk it
HPRAC S RGOS DR R 0 R R R
W N R AE BV o ZAE PSRRI —E 1)
22 5Pk R BEHE — SO A8 R 48 B R R
i, LU AR A i) SR A T A e A R R AR
FZEMESFIFARE (p=>0.05), —F B FHMFH
M AE Y E T (p<<0.05) s SR AR FEFR B 5 ZAE R4S
B A SR AR AR AL, R SR LA B IS R AR AR
P ORI AT R e R AR O R T A I BRI O R
HIHABFEBRE AL I o ZREEIEECE &, X T B
ZREVEFR B AN R HE I Cody $ B = 2 R 2F
SR, VR e A B R TR T A A B A K R AR
FZIMEFIFAREE (p=>0.05), “FH B HFMKTH
A W) B 7% (p<<0.05) , ] Sorenson 8 5 #H Iz 1Y 25 1k
R LRE R T TSR NIRRT R I o A B B
HATHE 22 (S A5 W) o5 T A7 26 R0 A 5 AL 0 2 A 1Y
SR S .

x5 HEXRBNMITERENITEAENRESEMNEENZME

i H Mg L REE }fm&;&i@x
TR

df 5 5 25
ALk = F 9.45 12.02 7.22
p <20.05 <20.05 <20.05

df 5 5 25
AR RE F 11.05 16.77 11.34
P <<0.01 <<0.01 <<0.01

A TR R A % S A BIL B 5 B % R e 0 A
It — B AR R X A AL SZ T K B R R VR Y
il 29, i 5 A IR BT I T b W R v A H AE
RPN ZAE R 2% S 5L L R HLER B R AT
R R ZES 5T 0—20 cm DA FRE 1, £ R
T Z A HURR LR AR UIE O R X T
80—100 em A JZ VL H A, & A HLAR 5 1 0% L
%, IE R ZHCEH WA 2B ME5E . R b
BEEIR AR KL IE 020 ecm R ERE T KEMR R
8 v 4 o 308 5k 57 2 O A0 B0 R A 8 5 ] I AR R 0
Py 10T R AR B ik L RO, DR B A DL B A 3R
JEIE R R AR FRATE R B, A LK % i A
W R 2 R R A T A, R T
RIZ IR B BHs 7 0 IH 30 00 S o A 1y 1 1 o B
B R R, S SO TR 2 s LB R o 19 A L
ik o AT 5 B80T A BIL Ik T 1 23 A1 38 T e IR 340
1E 80—100 em HJRIBFN AR . MR £ J= A [ A i 2

B AT B % B R B AN — SRy KL A TR )2
- A B B R B R Iy A R A T B IR AP
B R 2R AR . E 2 T AN R A B A 7%
Yy K0 e o i BT BOR 28 S O BLRUE W RE TR o0 Al
Sl AL A —JE 19 22 57 % T A A HILIT A 3 3 4
AW RMZES 2 ERR WY AR, R4S
FOAS R AE B A A ALk 7 1 [R5 X 8 iy
MR R e T HAR R TZ R PR SR
Y GEURFE AL R B B AR W 3 PR i DT i
TR LR R X TR A Ak CERHEYD
BA YRR BRI R i HE I TR AR, &
BR o GRS M LU O &= W I A H T
SEATHLER 10 RN, IS R AL AN BEL R
T K AT RS G310 38 e IR S [R) AE B R IR 2
TIEA LR & RIFAE .

AT AL AN AR AE 52 B 2 R R B
FEAE T s A0 DG 1 23 A 7R, AN () Al 9 B 9% 2 4 M 4
BS54 MU ANA HLER 2% B 52 0 38 s i 25 1E A G 5C
s m L AT, w U R A RE L
SEAT LR 5 R A . E— 2D TR o B
AN BHEAPUREE S AR E B EMIEMR, £
H pH (E AR ) Rk R R AR
SR Z R IR &) A A ) S S R S RPN IR O R
- GO /N TR i e g 7 3 [ o= 8 -
W 22 1 VA LB 5 3 2 B2 AT 2 R RH G (p >
0.05), FEE T L HER ZOR VIR TC R L TG PR
XS LA AR RE L i — U] T A [R) AR Bl 2R T 4 A A
B 00 38 AR O L% o ) 300 0 L A e 8 A 4 R i Y oy
FEY OB AT MR B A B AN R R B R
BB 75 R B BAT 35 /A0 35 OS2 (p<<0.055 p<<
0.01) . AP, B 4 vy It b 2 Wi e AN W) AR BB ATE 7 L 00
B 5 5 0185 B A2 B4 i BE 5 25 L L A
ZRER AR 2 W, D L SRS MR R
B P SE PR N 5 R AT BILAR % e S o A 2
R KA T B FL 7 o, 0 S BB i SRR K A
PR PG RIS TR
SE K
[1] Liang B C. Vanden Bygaart A J. MacDonald J D, et al.

Revisiting no-till's impact on soil organic carbon storage

in Canada[J]. Soil and Tillage Research, 2020, 198:

104529.

[2] Guenet B, Gabrielle B, Chenu C, et al. Can N, O emis-

sions offset the benefits from soil organic carbon stor-

age? [J]. Global Change Biology, 2021,27(2) :237-256.



82 K R 5 5 20 4

[3] Berhane M, Xu M, Liang Z, et al. Effects of long-term EF‘EIEE%EZ’{JR%}E’( 2011,19(4):731-737.
straw return on soil organic carbon storage and sequestra- (147 o Bk, 2 (R, 5 008 B, A A Bk 23 700 0 il O 3 3 £ X
tion rate in North China upland crops: A meta-analysis ﬁﬂi%ﬁﬂ%ﬁﬁﬁﬁﬁﬁmmji§i$ﬁ,
[J]. Global Change Biology, 2020,26(4) :2686-2701. 2017,36(9) :2447-2454

[4] Lehmann]J, Hansel C M, Kaiser C, et al. Persistence of [15] A& 2%, sk BRI AR 28, 4. 38 4 1 Ji b X 1 58 MLok
soil organic carbon caused by functional complexity[ ]]. 5 o A LA 3 B [T ). K £ R R 22 4, 2003, 17
Nature Geoscience, 2020,13(8) :529-534. (3):13-15

[5] Yang Y. Dou Y. An S, et al. Abiotic and biotic factors [16] PEARGE ARBEE RS 45 9+ B X /N s R
modulate plant biomass and root/shoot (R/S) ratios in B AR 2 8] 5 R L) K H AR FF 22 4], 2011, 25(3)
grassland on the Loess Plateau, Chinal J]. Science of the 160-163.

Total Environment, 2018,636:621-631. [17] Jifiz . F3F LR A Y TS AR EZ N5

[6] Chen ], Xiao W, Zheng C, et al. Nitrogen addition has ARG ] A 2R ,2009,17(6) :533-548.
contrasting effects on particulate and mineral-associated [18] Hper, &M, 2, . 1 & RS [6] bR YA 4 %
soil organic carbon in a subtropical forest[]J]. Soil Biolo- TRV MR K8 A R S [ ], K AR R AR,
gy and Biochemistry, 2020,142:107708. 2015,29(1) :143-148.

[7] Hobley E, Wilson B, Wilkie A, et al. Drivers of soil organic [19] 28, SHidE, i, 5588 & A [m) A8 gt -+ e 1A
carbon storage and vertical distribution in Eastern Australia TARAG WA AN 36 A R A% 43 A R AR [T 0 AR 22
[J]. Plant and Soil, 2015,390(1):111-127. #2,2015,26(8) :2282-2290

[8] Yang Y, Dou Y, An S. Testing association between soil [20]) W, g ik i B2 =, 4608+ B X 4R35 78 /DN i Ik 1 38
bacterial diversity and soil carbon storage on the Loess BHHUR L) ] K AR RRE ] . 2012,32(2) : 21-25.
Plateau[ J]. Science of the Total Environment, 2018, [21] PGy, DERvb, 28, 2585 + e X/N R E 3
626:48-58. AR B St [T ] AR 4527 . 2015,35(9) : 12-19.

[9] Yu H. Zha T, Zhang X, et al. Vertical distribution and [22] Wang Y. FuB, Lii Y. et al. Local-scale spatial varia-
influencing factors of soil organic carbon in the Loess bility of soil organic carbon and its stock in the hilly
Plateau, China[J]. Science of the Total Environment, area of the Loess Plateau, China [ J]. Quaternary
2019,693:133632. Research, 2010,73(1).:70-76

[10] ZH#l. 5K, k4, 5.3 & B X AR g AK & i AS [ kL [23] Zhang C, Liu G, Xue S, et al. Soil organic carbon and

P e AR BB > AR R AR ()] K £ R R 2= 4, total nitrogen storage as affected by land use in a small
2007,21(6):109-113. watershed of the Loess Plateau. China[J]. European

[11] X =8 % DS, 77/ W XA ] iR 77 =X Journal of Soil Biology, 2013,54:16-24.

+ A AU AE T 58 [T K H AR F5E . 2005,12(3) . [24] Fu X, Shao M, Wei X, et al. Soil organic carbon and total
47-49, nitrogen as affected by vegetation types in Northern Loess
(121 ZEAR00. BRI Ze R0 5, 4 8 e o Dt b 0 o i g 4 A2 Plateau of China[J]. Geoderma, 2010,155(1/2) :31-35.
e AV [] ] E AR, 2007, 27 [25] XinZ, Qin Y, Yu X. Spatial variability in soil organic
(6):2279-2287. carbon and its influencing factors in a hilly watershed
[13] ik, BEGEAME , 4R 4 46, 55 B FK 43 % 88 + B X 3 of the Loess Plateau, China[J]. Catena, 2016, 137:

il B0 A 3 R 5 3R SRR CO, W2 m LT

660-669.





