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Abstract

Aims The bank of soil carbon of forests plays an important role in the global carbon cycle. Our aim is to under-
stand the characteristics of soil carbon storage and its determinants in the forests in Shaanxi Province.

Methods The data of forest inventory in 2009 and resampling in 2011 were used to analyze the characteristics of
soil carbon storage and its determinants in the forest soil in Shaanxi Province.

Important findings The soil carbon storage in the forests in Shaanxi Province was 579.68 Tg. Soil carbon stor-
age of Softwood and Hardwood forests were the highest among all forest types, accounting for 36.35% of the
whole province forest soil carbon storage. The forest soil carbon storage was 4.15 times greater in the natural for-
est (467.17 Tg) than that in the plantations. The young and middle-aged forests were the main contributors to the
total carbon storage across al age groups, accounting for about 57.30% of the total forest soil carbon storage. The
average soil carbon density of forests in Shaanxi Province was 90.68 t-hm™2, in which the soil carbon density of
Betula forests was the highest (141.74 t-hm ™). Soil carbon density of different forest types were gradually de-
creased with soil depth. In addition, it was highest in middle-aged forest. Soil carbon density was higher in the
natural forest ecosystems than that in the plantations within the each age group, indicating natural forest ecosys-
tems have higher capacity of carbon sequestration. Differences in the spatial patterns between carbon storage and
density indicated that carbon storage was related to forest coverage. The soil carbon density and storage of forests
in Yulin were the lowest across the province. This suggests that, in order to enhance the regional carbon sequestra-
tion capacity in this region, we need to appropriately strengthen artificial afforestation activities and manage them
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scientifically and rationally. The soil carbon density of forests in Shaanxi Province decreased with the increase of
longitude, latitude, and annual temperature, but increased with the increase of atitude and annual rainfal. This
study provides data basis for provincia estimation of forest soil carbon bank in China.
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Fig. 1 Distribution of sampling sitesin the Shaanxi Province.
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Tablel Theforest typesand their dominant tree speciesin Shaanxi Province
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I HRHR Forest of Quercus wutaishanica (A) L Z#k Quercus wutaishanica 13
¥e 2 BRAK Forest of Quercus variabilis (B) ¥e 2Kk Quercus variabilis 24
HAARZEHMR Other quercus forests (C) #it¥k Quercusaliena, kKR Quercus acutissima 15
HMEAMR Forest of Betula spp. (D) H#t Betula platyphylla, It Betula albosinensis 7
AR Forest of Populus spp. (E) EHE# Populustomentosa, 111#% Populus davidiana, 13
## Populus tcathayana
Fl#HR Forest of Robinia pseudoacacia (F) #l# Robinia pseudoacacia 12
THFARK Forest of Pinustabuliformis (G) HI#4 Pinus tabuliformis 12
HAhFAZHIK Forest of other pines and conifer (H) ELil#2 Pinushenryi, #£1l1#4 Pinus armandi, 9
A Pinus massoniana
HAthA+H#R Forest of other conifer (1) #$il#4 Juniperus formosana, fill# Platycladus orientalis 3
A RST RSN M Ailanthus altissima, Z5# Koelreuteria paniculata, 10
Forest of softwood and hardwood (J) HREE Castanea mollissima, AZT Litsea pungens
B TR A R HFA 5T AHR Pinus tabulaeformis and Quercus wutaishanica, 3
Mixed coniferous and broad-leaf forest (K) A5 ¥ AR Pinus tabuliformis and Quercus wutaishanica
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Table2 Carbon density in different soil layers and different forests (mean + SE)
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Different lowercase letters indicate significant differences among forest types (p < 0.05). Forest types are shown in Table 1.
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B R TN AR, T BRI AT A2 R SR AR TE B i
AR T 1 B R (81.44%) B K (B 4745, 2014).
AN, AR 2EL B AR AR 3 i DA e ORI
MO, I BTG A AR 18 R it 1 57.30%,
X5 BETEE N AR R AR, &8 Ak BT & b &
(57.72%) 1 KA R (FE F S, 2015). Fik, ATAk
1) 3R iy B H A AR KPR T 25 1]

[ 75 44 ARbk 3855 55 1 990,68 t-hm ™2, W& T

3)

2 50 11 55 (2003) % H R AR AR 58 e 3 FE (R A 9 45 2R
(81.39 t-hm™), {HAKFPU)I1(190.45 t-hm™®). i
(137.15 t-hm ) FIYL P (102.1 t-hm %) 8 FR bR - 385 25
(B MAESE, 2008; A2 4%, 2010; k5%, 2015),
JE TR AT RS2 B 7 45 b X K AR AR A R i 22, A
T REDIER S 0, D T AR
A N (RIS, 2015).

SRR AT S B BRI R BN
35K LR A K (Pregitzer & Euskirchen,
2004) . Bk it 44 AN [F) FRAR 7 398 12 4 P 25 S IOK,,
4rF(58.26 + 5.16) t-hm?£(141.74 + 10.28) t-hm™>
Z I8, JRF AT e R M R IR R, S 80
RE R i A SR RV RAFEBCRE S,
A8 T L3RR R YK /N (Zhou et al., 2007; Crow et
al., 2009). BLAh, ASFEIFRAMRIEE FIPR R RSS20
TR, 12D SR R YA A 0 43 A
WA, T AT AE RS B R A B (Wynn et al.,
2006; Yang et al., 2007). HEAMR )+ S5 2 B I
o T R A R 5 ] 2R 2 A ) FA A AR AR (p <
0.05), A fEA T BRVGA FIMEARMIE N R, A
TR, HASVEIOR 25 5 B8R (Yawei et al.,
2013), BE AT ARG N T IR E BN . Bk
B AR 10-30 em+t 2 AEAE K H10-100 cmt
B % 2 11950.04%, 5 Yang % (2007) % H [ - 45
Ttk it = FOAF 90 45 R (030 emt 2 A7 AR £ 5
0-100 cm-t- 36k (1) 48%) FHIT o AN[FIARAR A - HE &
JZ10 /5B 1T B B L B it v AR 2 A
K, FEBE TSR B 3 I B, R ER AT R Hh AR
Rl B 98 HE AR AR 2 20 i Dy 3 3R AL T = 5 Ik
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o — BN, BEMRARNER, Hih B35 04D
B, MR, Mo RE. RS R ANAR P R R N, X
IR IR T2 G IR, AR5 4 1) B SR B I 5%
NERE, SEURED IR, #E—Rm T E
BRI N RIR, Rk, ARAR L geh & & 2 Bl A MRk
(A1 0 i 16 0 (PN, 2011; Wi4R%E, 2014). 4Rif0, A
BT 5 HP AR AR 0 25 5 B A MROR 1) A K 2 s s
FEARH S, IR i T ARMRAR 55 B . A a5
VR P RSE )38 I 503 1 AR R AR, IR R A A
IR 2 R AEARAE, 5 BRI A A P R 2% A
AR, IR 3 — 2D 7 fi# (Pregitzer & Euskir-
chen, 2004) . % T/ [l QIR FIARAR, &SR A
FARPRIC) -1 B v T N K, R R SRR 1358
[t i A7 e 0 T N Ak
32 MAEHZMIIERZEEMREENTEIH

T AR A B 1D 7 TR 0 A RN R B R AL
il 1) R S AR BUOR 2 OCE . PRI £
PR 158 e i R BI04 Ry 22 R I,
g E A TZRIE . EdhX 2. WP AT
Foil, MR IX e 2 = Ok, B AR
B ST 5 11156.92%; U AE 22 P I Bk A FE (93
5 7 81.80 180.27 t-hm ™) Ik T 4= 4 1 24 B %5 i
(90.68 t-hm™), {H i T W 2R AR 78 25 AN |5 B 48
AR AN 1740.28%, LAk il =75 434 BT o L 4%
Ko HHIEFTI, REG LB A BBHE RS ]
DA R = AR AR S BRI ) (B 8145, 2012).
W LAENS . )1 P2 = bk, LR R AT RE
R IX A DI 1) SR K BRGEAFIT, ARAR IR I8 4 %
NEKR, AR B [ A7 fe s . T b A B 1 4 A
AL (RO PR AR AR 1 33 5 B A 3138 t-hmi?, Bk ik
A AR ARAR RS R 1 1.43%, X AREL T
B TG 44 % DX s 2 B AR I 5 iZ b X AR s R /K
S ARHIE A Y& IR (2 B R, 2010; B 45%,
2014). Fi4b, AHE T AR TR i i B )
I3 A M o 5 R v BH 4% (2015) % B 1H 48 AR AR S R 46
AR Fe g B8, I T IR R RS
ARG E BT
33 PBRAEHRM IR EMEMIEMSIEREFH
T

tEErE A BRI B AR, S &
Bl TR AR A A ELAE FH, DRt e % P (1 2
7] 2% S 55K (Yang & Wang, 2005; Zhou, 2007). 4
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CIRUEENNNEE L

WHIErh, BV ARAK L m s L 5 4 B B B2 1
MK R, 5 AESE(2008) 5} U 1| 2R Ak 1= 35k 25
FE HIRIF Fe 4 R — B Mk 5 A5 (2014) % T 7 AR Akt
ek A FE I R A R R AR LI B S AR
TIEFHRK R BRI R LBk 2 L 5 46 B
EW AR R, ST (2013) 4 R LA L
B B IO AU 4 R — 8, (A5 3 1S5 (2008) %
DU ARAR 330K 22 . & K 5 45 (2000) X A [E #x #k +-
HERR I, LA I Jobbagy Al Jackson (2000) % 4x Kk + 1%
B P BRI 9 25 SR AR, X AT g T 98 X 38 S5 7
REEA R F 208

N o N v e A S S VD 7 N w23 4
JEE R RE Wi B K o B B 4 AR bR 38 g B R B g 4K
(254.40-2 605.00 m)ff3Ehn 34 KEEH, S5
1145 (2008) A1 FE 2 45 (2014) FBF 75 45 S — 3%, F 8
F& T A RIER B XU 22 5, ok,
TR BRI, TR TR R BE 2 PR, A Al g
Tk (1) 7 i TR 2 PTG, A1 T v v A DX s A7 i 8 70
(Silver et al., 1999); Ji4k, AN[EEAK & FE R /N6
ANFEFERE A 2 R, X2 RECT R
Pt A 738 A ) SR R (AR W W 4%, 2015)

KBTS AT T BRVE A AP 1 SR S AR K
TN AR I R s, R ) S R (1) 5
FEARIAER T &g A, i
S N 3B T A R AR By R s g
A WU B 5 fR R R (RUENN 45, 2015). A FiH, +
B 5P ER R EN ALK R, 5
FE PR 55 (2014) ORI 9T 45 R — B, T DR gt Ji B i
A P B IR N, ATV AE T SR iR (R I,
2006). GHFEE O, agnR s R K S BN
BEEAR, — 7 T AT g A2 R Dl W £ 70 3ol (1) b X AR P 9 2R
HERS, AHLBACHITR, T I8E Ak 5 1R (MRS A Rl =
4=, 2009), 55— 77, B &I K] REay ol K
Tk, g R SR, AR, Bk
PG48 ARAR L8 % B 5 R K & B R 3 I IEAH GG
R, XWTREAR T3 b R PR K & BARE N A A
By, IR TR AT B AL A SR AR i, SRR A
588 FEEE AR T (P I 8] N DR FE B v, 380 1 B ™ 4k
oy f#; IR, 5 TIRRAEMITE T R T, fE—
SERERE BB | IR A B ORI AN 55, 2015).
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PEHAT T AL, (B2 TR 2 R, 451
RIS, DARRRMONT TP AN AR AR B e 7 1) ] 2
A, RN AR B B 1) it AFAE
BRIAH E MOk = A E 48, 2007). AR #
K BB F AN, 2 45 ARobk - 498 e fifs 1 (0 A
SRS RAR K AN 8 P, AT 8 K FH AR AT 2 1%
5 ST EE F 45 G 735, Bk & B AN R 2R 8 2k
PRI T AR 5 5 2% B2 ofe f R A3 21, TR, AR ARTEIAR
AN S5 % FE X B it A e A o AR T AR 22 Bl
I B] PR AEAS AR AR AL, A il B Al SR AR R 2
(S w7 o g 03 7 N el A ) N w2 RT3 3N
SRR MRS LA RN TR R, IX L2
18 AR AR LRk i B AL E AT E MR IR . A4,
FEHAT ISR A, AR X N B R 2
B, LIEHITH AT REAS L m, 1 7E il SR £ B
FE AL mAgbRAER), MG AN 1Ak S R 2 O B
2 2016).

B, FLEXRHSG 7%, FFRPNRE
[ ARAR AR R AE A T, DA KR PRI 5
HORARZ, P mARpk Lm0t 7L 8 R ORE I,
BE—20 R fE SR B RE R T B L B i At
il

4 e

A 5 FH 20094F R AR 25 2505 FI 201148 by
SCINEAE, i T BRPEA AR LR . R
R H A AREAL IR R . 45 R ER, BREE AR
+ 3R Ak N579.68 Tg, KARMONEE TTkE,; -
SRR 990.68 t-hm 2, i Tk, Bigs Ak
PR - SRR A R 5 5 AT AR BRI 25 1A AR S
- B b A B R DA AR - X R A, R EUE Y
(K i Il B PR v i 2 PR AR P St it vy - 48 ] ik e
JTo BRVGAE ARAR A 35 P 5 B B R0 S A (R 7
18]G B SR A S, EASHIE S04 2 RR T 3 4 4t 7
AR T, T s — AN X A 5ERR A 1 B 1% A2 AR
ZHBER T, FHIETFE oM. BT 8
BABSRIA R, RRNARMET T, 2t
ITH /N RBEIEFL, DARRARAT 7 45 R A & Pk
E&ME BEE A ARHF A £ (41371506, 41201088

#241601058) 4= [ % & & 5F 4 i+ %I 7 B (2016Y FCO5-
01703).
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