World Journal of Forestry #Rilk 51, 2018, 7(2), 38-45 Hans X
Published Online April 2018 in Hans. http://www.hanspub.org/journal/wijf
https://doi.org/10.12677/wif.2018.72006

Effects of Stand Age and Slope Position on
Soil Organic Carbon Content in Typical
Plant Communities in Mountain

Areas of Northern Yanshan

Xingrui Zhang?, Zhiqiang Hou?"

'Handan Forestry Technology Extension Station, Handan Hebei
2Forestry Workstation in Luancheng District of Shijiazhuang, Shijiazhuang Hebei
Email: 'hzq19842@163.com

Received: Mar. 23", 2018; accepted: Apr. 4", 2018; published: Apr. 11", 2018

Abstract

Based on the measured data of 36 soil profiles, the effects of stand age and slope position on soil
organic carbon content of 4 typical community types in northern Yanshan were studied. The re-
sults showed that the secondary poplar birch forest was from 0 to 10 cm layers with 9a organic
carbon content (76.85 g/kg), >28a (67.26 g/kg) and >16a (65.61 g/kg). In the 20 - 40 cm and 60 -
70 cm soil layers, the organic carbon content decreased with the increase of stand age. Larch
plantation in 0 - 10 cm level, the maximum value appeared in 18a students (86.25 g/kg), followed
by 9a (79.16 g/kg) and 33a (68.33 g/kg), once again for the 43a (63.46 g/kg), the lowest is 5a
(48.25 g/kg). In the 20 - 70 cm range, the organic carbon content’s increasing trend along with the
increase of age is not obvious. In deep soil (20 - 70 cm), the organic carbon content of mature for-
est (43 year old) is obviously higher than that of other stages of development. The soil organic
carbon in different communities did not show consistent regularity from the slope to the middle
slope to the uphill environment gradient. In the shrub community of Spiraea, the change law of
organic carbon content in different slope positions is the most complex. The content of organic
carbon in hazel shrub community showed an increasing trend with the decrease of slope position.
In the 0 - 10 cm of the secondary Yang Hualin and the artificial larch forest, the organic carbon
content in the slope is lower than the middle slope and the lowest in the slope, while the change
law of the other levels is inconsistent.
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T 36N LBEHIEASSNEIE, AT HSER S ALXT L 3 X 4P S R BV R R L IRWE VRS
BRI, £RRE: REBEARO~10 cmB, 9aEH VUK & & (76.85 g/kg) > 28a%E(67.26 g/kg) > 16a
4(65.61 g/kg). 7E20~40 cmF160~70 cmEZTEE A, HHLEA ERILH FEE MR8 I3 10 F2A%
HES . N TIEHIAMLEO~10 cmE X b, B K {E HIAE18a4: H(86.25 g/kg), HIKA9at (79.16 g/Kg)
M33a%4:(68.33 g/kg), FN43a4(63.46 g/kg), BIKA5a4(48.25 g/kg), #20~70 cm¥EREHN, FH
BUBR & B RE R K T I AR B . 7R E 38 (20~70 cm) ', B (434E4) & BRE RS
EEERTHMASRENBHNERPEIRSE. SHETEAVBRAENTY - 3 - EHIREH
B ERAERAE —B RN, EERBENEET, FPRBAZRAIBRES RN RERANES.
BT ENBERI A VUK & BB E YA PR T 20 H IS . WEGHEARRA THE AR
0~10 cm¥, FHEIREE, PHKZ, THERME MHERKSERHZBAIES—B.

XK ia
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BMRA: 45 R0 A BRI M 25 R B TS, 76 A BRAB B HF TP A MO R RO M (). e

TR LR A RE N IR AR ik A & DUR AR SR 0 R 0 RS R IR AT 2 2R, ELRiR P P A 1R
NEEZ BRBEMANH RN, BARRRGE R, B BB WM g s, A
AR R GHE L HR A T7 3, BT ] AR AR 3R A B, G X G R PR 2 T PR LA ) 4
AR B ASAR AR R EEL, B, T30 5 A PR A E Bl — BB AR A R R R . Bk
FEEARE, BPCRG . NATIHERA B, HEPEIRSEAZR . WEPOERY, d A mA
A, SRS TR — & R AR b, HE T R] B R 20 HLBR 1 AR . 8 2855 0 [ AR ALt
DR URAE MBI FU R I, A7 BERS (2 25 S mi LA HLER (0 A, R A MLBR & 2 I 1.83 f#[2]. 2
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SELE AR LI R AR X FEA B, 3 A USRS 22 B35 1.95 £5[3]. WAL =2 BRI/ N ATAZ A
BN FISS AL R A HUBR T4 > ha > B3, JF HIAD0A HURR & B 52w B 5 SRR
&, 60~100 cm /7 A WU & B A0 22 570k B KT [4]. BARUTEE AR J AL EA [FI e
WRAL[S] [6] [7] A 5 T B B HUBR S B AR TR 2, (HR T A AR AL S
BT FARIER D, Rl R M SRR A WU S R AR SR R >, Rk — 2P Inak. AT L L
P LU 4 A RV RN TN R, B TEAR > SR RS AL 38 L B i X 4 b g Ry SR R f) - 3 A

PR S A AR, WEONZIB X RS RGNS BT . BILIIRERIPE LUk 3t A A 5
FR PR A UTE -

2. HRXEHR

WU R T Ab A B By, AR s LBk Pa b Ee . el o o AL R4 44 bk —,  HY T
AbE bR . ) SCER LK R IR R AR, R BRBAE, AR DR, ik DATG Y
i, f7FAb4 39°40'~42°10', ZR%4 115°45'~119°50',

W FEH S A T AL B EOR 2 B S R F s /N ARVATRL X, R SRR S AL L% 1
AN [A] /9 2008 4F 5 H o

3. MIRA%E

FERFRIREVE RN, 458 By iy R 3 AN i B E hr i (L 12 HubrEd), Skl Tr 08
FEIT\TRIX SO E3, SO o R X P, ST L X0 . R AR, BEALEfE 3
ANURE R, FEICE SRR T (R RS, 2RO JZ RN 10 em). KRR IR A BT, T E RS
BRAMENE HIRAA HLRK S B8], I TIVANE TR HE[9].

AN SR R T

KL ZAEHRE R T A XN

SOCD, =C, x D, x E; x(1-G;)/100

X, SOCD; N i + 2 AN (kg/m?), CiATIEAVIES E(g/kyg), D NAEH(gem®), ENLE
JEREE(em), G NEA >2 mm AR S B E 0 (%), dn i — et k E4 %, A%

R AT L CN:
k
C = Z SOCD,
i=1
A, k Oy RIERE R R
HAR L 73K H excel #f4.
Table 1. Situation of four types of plant community
= 1 4 M REYIREE R ARIR
s = sit] HgHRIm AHXSHEHR /M W | HI P £ 1% #i
Community type Altitude Relative altitude slope Aspect  Canopy density Remarks
FLAWEN 1400 100 25 SE 0.5 wE KT
T 1500 200 20 N 20 BCR R
REEMERK 1450 150 10 N 80 16 FA4E, BRI, AT
N L& FA K 1500 200 7 N 75 9, BBUSAT
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4.1. KPFERTIEANRSENR I

4.1.1. FEFEHREGERTIRENRSEBHLLE

DA F AR A AL HE, o AN [F) A8 U AE A MR 2 J2 OR8] 3 WLRK & S db AT LB i, AkEdk 3
FERE T B A MUK & B AU K 2,

M2 ATLUEH, 0~10cm 2, 9a A A MUK & & 55 (76.85 g/kg), 28a A1k 2 (67.26 g/kg), 16a A:ix
fi(65.61 g/kg) k. 7E 20~40 cm 1 60~70 cm - JZVGH PN, A HLEK & SR I H Bl 25 AR 7547 % 1) 386 Jin iy %
KA. 10~20 cm 1 50~60 cm XA~ )=, 45 16a Ef i, 9a Bk, 28a A&k,

4.1.2. WTERT A TEHRHTIREY RS BHEM

5 PRSI 1 N T3 FA MRS B LR & LA S o7 Z i 5 R LS 3. 7E 0~10em ZiX |, #
KB HIRAE 18a 2E H1(86.25 g/kg), FL vk 9a 4:(79.16 g/kg) 1 33a 4(68.33 g/kg), X A 43a £ (63.46 g/kg),
MK 5a 4:(48.25 g/kg): 10~20 cm ZiR b, A HUEKE SR BEE FE IR A LI H BG g #ass mife
20~70 cm YEFEIPY, AU S =B AT AR, 43a A T HRTIAFR A,
HoR 4 DRBER IR E AR ZE R AP R .

4.2. REBEMTIHEH RS EROLLE

FERIFE L 35 BURS 22 1) 23 AT BRI, 3807 DR 3R (gt e ) e S 24 25 B AE I — AN ERLR, TR AT
R, HTYEAMMAR, FEAERE TR —2 MR, 3k 8425200 2 A PR 2 A RHE .

M 4 AT UE Y, 0 T2 B BRI AN [ A7 1 [R)— 2, 0~10 em &3y 13 (41.89 g/kg) >
3(39.14 g/kg) > H13#(31.92 g/kg), 10~20 cm K I A 3 (33.62 g/kg) > _-3(32.86 g/kg) > H13(24.61
g/kg), 20~30 cm FH N EH(17.78 g/kg) > FH(15.52 g/kg) > H3(5.42 g/kg), 30~40 cm F HL N T 4(11.80
g/kg) > H13(3.43 glkg) > EH7(0.96 g/kg), T W, TESELEGMENTETE T, ANEIE AL [AA N S = 124k
MR N E A, X ATRe 5 2Bk A NS RRE R K, SR mA R, i T HERZ TN
IR o

Table 2. Three ages of the natural Aspen-Brich forests in soil organic carbon content

2. WHHERR 3 ARSI ER TR B LIRS B EL B (g/ka)

+ 2R Elem 9a‘E 16a 4 28a 4
Soil depth Nine years Sixteen years Twenty-eight years

0~10 76.85 + 10.97 65.61 + 10.69 67.26 +7.49
10~20 38.22+£6.77 46.21+£2.01 32.40 + 4.96
20~30 36.05+7.35 28.31+£6.92 23.75+5.89
30~40 22.95+0.55 2252 +5.39 14.06 + 8.37
40~50 1194 +5.77 16.52 + 4.56 9.76 +£10.19
50~60 8.78 +1.16 10.32+1.28 4.08 +7.06
60~70 6.19+1.63 4.60 +2.25 2.27+3.93
70~80 3.34+0.58 1.41+1.00
80~90 1.04+181
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Table 3. Five aged types of Larch forest soil organic carbon content
72 3. FERTHAMK 5 FhAERE R T IR B RS E L (0/k)

+ZERElem 5a 4 9aE 18a 4= 33a 4 43a %
Soil depth Five years Nine years Eighteen years Thirty-three years Forty-three years
0~10 48.25+13.78 79.16 + 14.90 86.25+17.64 68.33 + 16.59 63.46 +5.29
10~20 36.76 £ 6.63 4537 £3.93 42.81+1591 46.55+4.21 52.64 +0.58
20~30 30.61+£3.71 31.53+6.21 22.71+£1231 30.20 £8.41 4541 +251
30~40 2191 +£3.70 18.98 +9.06 14.67 £ 9.16 16.94 +2.61 39.75+12.54
40~50 12.04 +3.02 13.27+7.22 8.45+2.22 11.02+0.70 34.18 £17.42
50~60 6.95+2.13 6.54 +1.77 5.07+0.18 8.96 +2.98 30.85+16.10
60~70 4.60+1.75 2.20+0.27 419+211 3.72+3.24 24.41 +13.42
70~80 349+298 0.46 +0.80 0.33+0.57 - 22.26 + 15.54
80~90 0.97+1.16 - - - 22,55+ 14.43
90~100 - - - - 19.81 +15.17
100~110 - - - - 14.15 +13.53
110~120 - - - - 12.08 + 16.33
120~130 - - - - 8.01 +13.87

Table 4. Comparison of the Spiraea bushes in different slope positions of soil organic carbon
% 4. BEFEMTEIRA T IEEIKR S 2B (g/ke)

e A
T A Slope position FH i FHe
Community type LR lem Uphill slope Middle slope Downhill slope
Soil depth/cm
0~10 41.89+6.14 31.92+4.33 39.14 +10.62
10~20 32.86 + 8.26 24.61 + 8.60 33.62 + 8.68
20~30 17.78 +18.13 5.42 +4.95 15.52 +13.80
30~40 0.96 +2.15 343+3.15 11.80 +13.16
GLLBTREN

40~50 - 2.73+6.11 5.88 + 13.15
50~60 - 0.88+1.97
60~70 - 0.32+0.72
70~80 -

M5 HE[ LA H, 0~10 cm H, YA LK & & 5K (53.81 g/kg), HH#=(62.76 g/kg), I
(77.64 g/kg), LAIEZELE, 10~70 cmix 6 AL 2RI — BB R, A MUK S S bE A S0 1 B
I 2P G o X SRR X AN R h A L RS 2 TR, RILH TR 1 —2
PE, IX 5 5 B R I 3 A P AL T 386 ) 4 EL A B B (R AR DG

M6 FHil, 0~10cmH, EICHVIERS EEGE(77.29 g/kg), IR (63.19 g/kg), T I HAK(56.33
g/kg). 20~30 cm. 30~40 cm Al 60~70 cm iX =N T 2, B2 NI A UK S & m (K K2 34.06 glkg. 28.63
g/kg A1 7.17 g/kg), HIEIRZ (KU 30.24 g/kg. 20.55 g/kg Al 3.61 g/kg), L3 AR (MK V2 20.63 g/kgs
18.39 g/kg F1 3.00 g/kg). H A& EBMAEEA — .
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Table 5. Comparison of the Hazel bushes in different slope positions of soil organic carbon
F* 5. BFEAREATIBBHRS 2L (9/ke)

LR Elem fink’i4 g T

Soil depth Uphill slope Middle slope Downhill slope
0~10 53.81 £ 0.95 62.76 £ 16.84 77.64 £16.79
10~20 31.14+£9.23 42.10 £6.92 46.60 = 5.30
20~30 13.76 £3.19 29.17 £4.59 39.63 £ 4.66
30~40 8.46 +2.97 13.21 +461 29.89 +6.18
40~50 6.44 +2.82 9.36 +2.76 16.42 +4.09
50~60 416 +4.28 745+1.12 12.50 + 3.40
60~70 222+385 3.38£5.86 6.15+5.34
70~80

Table 6. Comparison of the natural Aspen-Brich forest in different slope positions of soil organic carbon

= 6. REBHEMRARIR AL T IRBN RS S LB (0/kg)

2B (cm) nti;d g T
Soil depth Uphill slope Middle slope Downhill slope
0~10cm 77.29£28.21 63.19 + 27.68 56.33 £ 7.89
10~20 cm 4714 £7.77 47.60 £ 14.77 43.91 +8.06
20~30 cm 20.63+£9.28 30.24 +9.57 34.06 + 6.85
30~40 cm 18.39+8.38 20.55 +10.12 28.63+7.23
40~50 cm 14.50 £ 3.89 13.32+6.84 21.74 £9.66
50~60 cm 8.85+£2.73 11.08 £6.70 11.04 £ 6.02
60~70 cm 3.00+5.20 3.61+7.65 7.17£5.30
70~80 cm 1.69+2.92 0.31+£1.98 2.25+0.53

SyFTEE 7 WAl s, 0~10 ecm L, B (95.24 glkg), HIIKZ (76.42 glkg), R HR1K(65.82 g/kg).
10~20 cm. 20~30 cm 1 30~40 cm X =)= K, W72 T 4 e e (MK YK & 48.55 g/kg 38.52 g/kg A1 29.37 glkg),
3k 2 (46.58 glkg. 29.42 g/kg 1 14.89 g/kg), HiHH1(40.98 g/kg. 26.65 g/kg Fil 12.68 g/kg). HR %
BRI — 31k

TER A HERR AN N TV A RIS B ey, BERG 22 e = AN AL [A) (R 2 I 1 T B WU & RS AL I T
MRS, PTREFI RSB0 R A BARG T IR 2 B 2 M O T I RORRIR R, FIRT,
AU FRAF BRI, SRR RG], L3 A R A HURK S 8 A S R8G5 30
ISR — 25 R He A — 5[ 7].

5. g5

1) IAEMMMAREAL)ZT, 0~10 cm )z, 9a A HLEK S 5 (76.85 g/kg) > 28a *£(67.26 g/kg) > 16a ‘£
(65.61 g/kg). fE 20~40 cm F1 60~70 cm = )ZE A, A AHLER S &R BEAE AR 2 AR RE 1 58 I i B AIG f)iéa
. 10~20 cm FIARL R B A RoR H—8tk. 558, 3 AR B AE B MEMRTE 3G LR & B U7 T
ARUV IR FEHEPRAE], 0~100 cm L2 H, AN TR 50 YUK & B R IUA R,
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Table 7. Comparison of the artificial larch forest in different slope positions of soil organic carbon
F 7. AIEMAMA R AL RN RS 2 LR (9/kg)

+ 2R E (cm) 3 Rl T
Soil depth Uphill slope Middle slope Downhill slope
0~10cm 95.24 + 31.68 76.42 £ 36.99 65.82 + 20.60
10~20 cm 46.58 = 15.47 40.98 + 3.88 48.55 +2.89
20~30 cm 29.42 +18.84 26.65 + 13.79 38.52 £11.02
30~40 cm 14.89 + 7.06 12.68 + 8.33 29.37 £ 10.39
40~50 cm 8.73+3.39 948 +6.14 21.59+9.09
50~60 cm 6.58 +1.90 4,75+ 5.67 8.28 +2.29
60~70 cm 2.23+1.96 245+2.13 191+331
70~80 cm - - 1.38+2.39

SRR Z, 4IRS MRER/IN[6] 0 SRTMT, IXFHAL AT LEAE 78 P B IR BB, T RS AT B A MR o 4 14 2 57
ANHEAR, FE, KT RRTAENR, 5 FRZE 0 ah 3 210N T, ZEM i,
AR ZM TR ER R FEAFHENER, XMEBTAMAREINGELECHWAL
BAK—8, ELVSIREFI, AT LA BE AN R AR 43 K B W B B AR08 22 250K (0 4 08 S 28 R Al ik
— BT

2) NLHEMIAME L)ZH, 75 0~10 cm JZ Ik, B K AH HEBLAE 18a 42 H1(86.25 g/kg), H 7k v 9a 42 (79.16
g/kg) A1 33a 4 (68.33 g/kg), FEH 43a 2E(63.46 g/kg), 1K A 5a 4 (48.25 g/kg); 10~20 cm Zik b, HHL
et B 2 AR S B I S AS S B0 HH B I e %A TOAE 20~70 em YEFEI A, A3 ML 25 B o 1 0 98 K 1T 389 114
TN . 5 PR ZEAY (1 N T3E HRA BRAR 20 78 it 2 1T (AR 70 43 4EAE 2 RTI 4 NMERYEL), &4
JEIRZ IR B WU & B A BRI SR R TEAR R B — & W Be (B T (1 43 SR AN, M b
FIF, &AL Z TR & T F A S B BE IR B1E HLk & E .

FEIR JZ 135 (20~70 cm)H, VIR (43 F24E) & 2 A FUB & 2 22 B 0 s T oA %% R B W Bk L2 R )
A R, X5 R R [6]5¢ T A T AR B 3 5 Bk A 5T 4 pRORT R 8 bR 1) 4518 2 — 3

3) FHEE LI WUBRIE A T I —r 3 — EIBRBERA L A R — B . 7RSS 5 B
%, ANFEEAL 2 FA U S BRI R N R 4. BT REAEEIEH, 0~10 cm 1, EFIHNRE E
B1%(53.81 g/kg), T IHE = (62.76 glkg), _IkHEE(77.64 g/kg), LLHEISEE, 10~70 cmix 6 Nt EHREE
I A URR 25 5 B 2 AL R PR 2 I BN i3S . RAEMERR ) 0~10 cm ,  ESCE MUK & & fm
(77.29 g/kg), k2 (63.19 g/kg), T IkmA%(56.33 g/kg), A LI&MH-FARKI 0~10 cm Hr, b3 5 1(95.24
o/kg), HHIRZ(76.42 g/kg), T RAE(65.82 glkg), T H AR UK A IUEA — 5L

AW TR A R SCHF T IXRE— Bl AR E U BT (AR T 43 R A Z 1T 4 NMEIREY), &N EI
Z AIE WL & B B R AR OCOR R TEMR A I B — B W BL (AR 7 1) 43 AR AR SR BN, M B2 R,
B 2 TR R I T AR 8 BRI B 2 IR AL E LB & B 4h, AR REARRX N T
AR AT TRF AR, RS BA MR, JO 7R Bk B rp R B R, I — 25 1
SRR

SEEk
[11  xf, BRI, MR, %5 38 bE IR WL A R R (0], IR, 2012, 49(1): 68-75.
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[21 FzE, Z0, el 5 BT B 5Kk A& AR E IR WL S B R[], bR ARl K S22,
2016, 38(4): 94-106.
[B1 =M, sk, AEBERE. M8 LU RAEAR X 58 HLaR i = S R B RS2 [J). #RAKLAE, 2015, 31(3): 16-20.
[4] F=ZE. NREUE R - AU A S 25 AT RRET A [D]: [t 22 hnie 50]. Bl il K2, 2012.
[6] FFWRae, YLKB, ¥AE, 25 MRk, BT EALE R N AR R A 2 AR m[I]. WAEMRREF 7T, 2000,
24(3): 33-37.
[6] R, DEK. FEMEARE BT BEARNTHES RGBT B D] LA K323, 2006, 28(2):
239-243.
[71 FRRes, HEm, Xk, & BRI RS E = Fokig 3 m WU AR R[], 2Rk @1k, 2008,
14(11): 61-64.
[8] #75, R/har, WSCih. BEER A VE M I AR 3 HUBR 2= )48 5 R U R R D). T P dRolk B2, 2016, 45(2):
143-148.
[0 Z=Wh, HEE, HEHE, % ARSEEENBTARLIEEIERIZmM[I]. #olRiE, 2015, 51(4): 26-35.
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