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Abstract: Quanfifying the contribution of fine root denmty (FRD) to soil organic carbon density (SOCD) under exiremely complex
landforms is of great significance for the evaluation of carbon storage at an eroded small catchment in hilly regions of the Loess Plateau.
Soil and root samples were collected from typical landforms (a ridge slope, gully slope, and valley bottom) and different vegetation
types (cropland, grassland, and woodland) to investigate the contribution of FRD to SOCD at the Zhuan Yaogou watershed The spatial
distribution of SOCD and FRD was influenced significantly by landforms, vegetation type, soil depth, or their interactions. SOCD and
FRD tended to go in the following order: valley bottom > gully slope > ridge slope on different landforms, Woodland > grassland >
cropland on different types of vegetation, and surface > lower depths at different soil depths. Additionally, FRD had a significant effect
on SOCD (P <0.05), SOCD increased logarithmically with FRD, and there was a significant difference in root-carbon conversion
efficiency between different landforms and types of vegetation (P <0.05). The root-carbon conversion efficiency on the valley bottom
(0.87) was 2.0 times higher than those on ridge slopes (0.43) and gully slopes (0.43) on cropland; the root-carbon conversion
efficiency on gully slopes (0.57) were 1.3 and 2.1 times greater than those in valley bottoms (0.45) and ridge slopes (0.27),
respectively, on grassland; and the root-carbon conversion efficiency on ridge slopes (0.56) was 1.3 times greater than that on gully
slopes (0.44). Therefore, from the perspective of increasing root-carbon conversion efficiency at the Zhuan Yaogou watershed in the
hilly region of the Loess Plateau, valley bottoms are suitable for agriculture, gully slopes are suitable for returning farmland to
grassland, and ridge slopes are suitable for returning farmland to woodland.

Key words :soil organic carbon; landforms; vegetation types; root-carbon conversion efficiency; Loess Plateau
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CxD 10 10.33 1.33 4.30 <0.01 458581 | 11| 45858 #7377 k0J01
DxL 10 9. 44 X 3.04 <0.01 [ 177,866 " 17 786 2.86 . <001
CxDxL 15/ 18.21 [ 121 N 7 30 <0.01 | 199781 J 18319 2714 g <0.01
e fiite, v SRS L1t2§ﬂﬁ%ﬂ%’$ﬂ" /4 o y & -
e Qpiﬂiji £E (0~20 cm)B’J SoGH B fkH (1313) o

,ﬁﬁﬂﬁ%(lwkyn)>ﬁﬂﬁﬁ(lw
‘ kgm Y s T . 11 kgm*Z)E’Ji_;ﬁ,‘ (P <
0.05)% T I 4 TH 8 it 1 SOCD 25 W)
B (P>0.05), 720 ~ 100 em )2, SOCD 7E4&
B, b3 B0 M 8 0 2 IR 25 R B (P >
0.05); 7EEYE I, ANFEEZEMHE (0~100 em )2,
20 cm BYIEIRE) (9 SOCD ¥4 52 Bty bR M # it (4. 95
kgem ™) > FHIEIE (3.04 kgem ™) > KM (2.79
keg-m ) A 7EHA, A L2 (0 ~100 em
+J2, 20 em BIMEIFE) B9 SOCD 7E4 HIFIE HiH i
6] 25 A B3, E AT B A T T 4 b 3 i
(412 kgem >F13.19 kgem ).

0 ~100 em £ 2, 763250 P bR it 19
FRD (1037 g-m ™) /2 R it (619 gom ™)
A (387 g-m™*) FRD i 1.7 2.7 £i%; #E7A3
% FRD 230 MR AE i (1303 gom %) > HHbAE
i (756 g-m ™) >ARH (472 g-m ™) ByaF; 1EH
A F ) FRD 52 30 H B 8 it kT A 1A
(571 g+m > F1559 g-m™?).

2.3 TENSERE FHISHZSRINT SOCD Fl FRD A5

FE IR —AE RS it 254 T, MBS RN SOCD Al
FRD (3| A A e i 2% (P <0.05), H—#
PIREBHEE (0~20 em) KT FZE (20 ~100 cm)

TZ?BHTH:]?@EF‘ 0 ~40 cm (20 cm IET”;ﬁ‘l)j:):'
AR SOCD (2.34 kg*m 7)) 43222 i % (1. 77
kg-m ™) FIEYE (1.59 kg-m™2) (4 1.3 F1 1.5 1%,
SR 8 3% A1 5% 60 3 /9 SOCD 22 AR (P >
0.05), 7£40 ~100 cm )2, HFZEAIXT SOCD )
AR (P>0.05); FER MY, £)Z (0 ~
20 cm) [ SOCD I HIFAF (1.34 kg-m ™) > I
(1.11 kg-m™?) > 253 (1.09 kg-m ™*) A4 (P
<0.05), SR GR P FIEIEH) SOCD & A 257 (P
>0.05), [RIBFHE 20 ~100 ecm + )2 (20 em [A]F@) ,
WA BEE YR SR SOCD 2R AR H (P >
0.05) ; FEMHFE i, 0 ~60 em /2 (20 cm [H]
b)), VA3 H SOCD & %2 6 ¥ 1) 1.30 £ (3.59
kg-m >H12.76 kg-m ™), £ 60 ~100 cm + )2,
THEMERAHE (P>0.05).

FEIR] —AEBE A T, Hb A 2 AUXF FRD Y52 1)
W% (P<0.05). 760 ~100 cm T2, K HEIE T
) FRD 2 IHA (559 gom™>) > W (472
PHY (387 gom 7)) BYREH HOBEIE T
W (756 g-m ™) FIRGYE (619 g-m ™) 1Y FRD
YRR (571 g-m2) Y 1.3 F1 1.1 4% fEbkHL
T, VAR FRD 2268 B AY 1.3 £% (1303
g+m 11037 gem™?).
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IR T FZE (40 ~100 em) BI#HE (& 4).

TEA ST, B25h3% 0 ~40 em +JZ A9 SOCD
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F158% ; FEEHLAE TG T, P51 0 ~40 em 121
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55% F174% , 135353 ki 58% %u 60% IR
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(0.43) = 5y (0.43) MR, EF MG T,
AR R AR 2 Y (0.57) > WA
(0.45) > ZEoi 3 (0.27) WkaH, FEMMEEIE T,
HAR R - L AL ROR 2 25 I (0.56) > 13k
(0. 44) [rfEa$.
xR2 AEEWER MM EETH SOCD 5
FRD W x4 B V3 53 47
Table 2 Logarithmic regression analysis of SOCD and

FRD for different landforms and vegetation types

WS AR Fr R Rr? P.>F
KM y=0.43Inx-1.15  0.99 <0.01
b7 HH y=0.27 lx-0.62  0.76 <0.05
MHL 5 =0.56 Inx -2.17 0.76 <0.05
AH y=0.43Ix-1.34  0.82 <0.05
paks BHL y=0.57 Ik -2.20 0.8l <0.05
MHs  y=0.44Inx-1.39  0.85 <0.05
WA A H y=0.87 Inx -2.73 0.95 <0.01
B y=0.451x-2.35  0.70 <0.05

PR — MBS, AR R -k e AL B3R AN (]
G2 R 0E (P <0.05). 7R F, HR
BB SR S I AR (0.56) > 4R HT (0.43)
> ML (0.27) BEaE, AW, AR Rk 1k
RCRE P R (0.57) > Ak (0.44) > K H
(0.43) %, A L, R R ASER
BACH (0.87) > Hih (0.45) By,

TEREZS I /N IR B T (0 ~ 100 em) , H
TSOC 3. 48 kg+m ™2, 3 @ KT v [ $4H FDE
W ARFHREY 2 TSOC (21.4 kg-m 2) P | WP E R
L X 19544 TSOC (14. 43 kg-m ™) B #&ArhE Y
S TSOC (9.6 kgem 2) | B HIEE LT A
B+ 7 RO X 2 TSOC (7.7 kgem ) P k7
TN N AR A TSOC 7] RBYAA: T /™ F A /K 1
W L R B D iR L B B I /N
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B2 [A]—H e A R A5 0F AR R A
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1 FRD HAEMAAHCHE (P <0.05, K 4 fiik
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