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Relationship of slope aspect and position on biomass and carbon

storage in a Phyllostachys edulis stand

FAN Ye-qing'?, ZHOU Guo-mo'?, SHI Yong-jun'?, DONG De-jin'*, ZHOU Yu-feng'*

(1. Zhejiang Provincial Key Laboratory of Carbon Cycling in Forest Ecosystems and Carbon Sequestration, Zhejiang
A & F University, Lin’an 311300, Zhejiang, China; 2. School of Environmental and Resource Sciences, Zhejiang
A & F University, Lin’an 311300, Zhejiang, China)

Abstract: The impact of slope aspect and position on biomass and carbon storage in a Phyllostachys edulis
stand was tested by a two-factor analysis of variance (ANOVA). Results of the ANOVA showed: (1) no
interaction between slope aspect and position. Stand carbon storage was significant for slope aspect (P <<0.05)
and slope position (P<<0.01) with soil carbon storage and forest carbon storage significant for slope position (P<<
0.05). (2) Comparisons of mean index values at different locations showed that forest carbon storage on sunny
slopes was larger than on shaded slopes and greater on mid to low slopes than on upper slopes. The maximum
mean stand density (3 817 tree-hm™) and stand biomass (48.705 t-hm™) were found on sunny, low slopes with
the maximum mean soil organic matter content (22.500 g-kg™), soil carbon storage (107.273 t-hm?), and for-
est carbon storage (156.111 t-hm™) found on sunny, mid slopes. Slope position and shading did not affect the
mean diameter at breast height (DBH) or soil bulk density. (3) For spatial distribution, the mean forest carbon
storage of 18 sample plots was (101.352 + 14.980) t-hm™ (14.78%) of which 20.24% was in the standing
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biomass, and the remainder was in the soil. [Ch, 3 fig. 4 tab. 19 ref.]
Key words: forest ecology; Phyllostachys edulis; slope aspect; slope position; biomass; carbon storage of

vegetation

EAT Phyllostachy edulis HRAEL Gramineae 2247 F S B Rl | 50 R W2 {20 A0 M 2511, — AR AL A
RN ZEYE bR Ay . B R EH D, ARMAI M, 5~6 a BI o] A pfk, 2 [ pg o 5 2 10 AR AR W%
Ui, BT H AN A Ok BE ), AR [k B 2 A At o AR A A (Can B I H R AR, A2 K Cunninghamia
lanceolata, 32 A Abies kawakamii) 1) 1.33~2.46 £5121, 4 4 E S 7 R MG U5 4 2235 45 % 8} (2004
2008), TrAk (2 72% K BATMO)BRAEEE R 2.0 42 v, o5 EARAR S AR Aif B B R0 2.54%", TR % R
PRUSHE BRI R FERURAE FH >, ARk, A R AR E AR e 0 M L m N 2 s i 2 W, A SR

B2 AN V= VN 7 e B R 7/ 3 e o R | P A IR NE e W g B I S R
FEOTH > FARIREE A A T R BB AR, R | PR KO BRIl i A 2 AR SR A e A

B RS AGY E A R S WSRO RN Meml B K I Fraxinus mandshurica HE S
AW IR R s SR BIRE R A, X AR A LR B IR A
M 1) FIRBIFGEER WY . el B | IR S MR M R B BRI, N R
A2 7 HESe R AR A . SRR R A, OFE BT BAE KR A AR BRI M AR, X T GEAT
MREE T, P H R AE ) B B A B SR X AT RS ) | B X T AT AR AR A R B Y
FALPS SRS i & O

1 MHEE T &

1.1 R HHEE R

RIEHORAEHTTL A G TR 2, MEARFRZ N 30°14'N, 119°42'E, FEHEE K 100~250 m, %
DX 35 B 2R KU, AR AR 15.9 °C, ARREUK G 1424 mm, CFEH] 236 d, HUJEHBA MK IL
B, FRMBEEERIK 65%, EEMF T, HHE RO,

B XN AT ARER AR B R AT, RRAEREAT . MRS ~ 6 A EAT, IR B AE AT AR R
1, 3, SAPERME 2, 4, 6 AR BT Hem . S6r, Prmfsr s . S48 MR oh —3L,
SEATREEE N 2 400 ~ 4 300 #F-hm2, AR AEEAR, ZAuE
1.2 HigESBFIMAT

HEBR MRS | 1% | ARIE R SE ), B ARK RAF, HMAAEE MR, dbm 2 Ak, &
ST HAVBRAERE ML, HRIAL R 30 m x 30 m, FEHL IR A I L AR 240 500 m R Y B TR ORUA
T EAME, YT 2 K, BT 3 AR, SR ER 3k, HiL, W5 X ik E AT
MARUEREHL 18 1~ (2 x 3 x 3=18), FEEATE KRR, i D A0 &R FE 1 B AT AR AT ¥ AH B & ZE i
FPEAR T, PR SE IR A TR, SO HUORE SO B R M PG 20 mox 20 m BRHE TR ERAS ) AR
VUSSR 5 m se “ll” JEABAE N iy, AR,

2010 4F 7 H#EATEFAMADE, 58 B 18 A FRMERE AR 2 B AR JH A R R ECRAE . BARK UL SRR T N B
WEATRMIRE | AR () BE, DI SREMSEE | FHRE . oA a, ki ESRmE, kit
FAEBI 2356 tk(FR 1), HiWa%BEREMERG. T EMA VEAE, DTER 23444, 1
JER 4 ~ SARAE, HHERFERY, BERERE T b B AR 0 ST b B (Can oo 7 BT ), IR TR AE O
~ 10, 10 ~ 30 F1 30 ~ 50 em ] i 25 (9 HEFFFFE SRR A BT AR S 45 1 0y, AU & FH SRS rp 8T
bric, A R SEG E A T, [ A 0 A5 R A ST 2 R
1.3 ITHERSH

A4 A DL BT o AR R A, MR BT LR . IR TR AR K
T, A0S, R RS R AN AR AR A A D e M WL T AR e R R AR T kA
ST EE R 1, R REEE | AP E B 0 ~ 10, 10 ~ 30 130 ~ 50 em + )2 AR
X
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Table 1 Basic information of the sample plots
- - IRSD 562 (B - b ) RSOl TTEVRNEE £o3 VMRS Loyl
I IS 11905 S S 7 cm (g-cm™) (g-kg™)

1 ¥ 3 i1 875 1575 1025 3 475 9.7 1.764 9 17.3

2 ¥ 3 ¥k 525 1 600 1200 3 325 9.1 1.581 2 16.1

3 FH 33 Ly 675 1925 700 3 300 8.8 1.686 0 13.6

4 FH 3% gk 575 1325 1 350 3250 9.5 1.604 8 28.9

5 FH 3k g 775 1925 1325 4 025 8.0 1.635 2 22.6

6 FH 33 g 775 1 850 1 000 3625 8.3 1.734 4 16.0

7 [H 3% T 700 1775 1 150 3625 9.0 1.640 3 17.6

8 ¥ 3% T H 950 1 350 1275 3575 10.1 1.596 5 16.2

9 ¥ 3% T 950 2 650 650 4 250 8.8 1.611 9 17.4

10 97 35 Ly 600 1725 1 050 3 375 8.3 1.705 5 20.2

11 9 3k Ly 450 1 450 850 2 750 8.7 1.649 2 19.5

12 553 I3 375 1 700 950 3025 9.0 1.611 7 12.5

13 [ 3% i 600 1 100 850 2 550 9.0 1.672 4 13.5

14 B 3% g 450 1425 600 2 475 9.5 1.505 8 23.5

15 B3 ERB7 675 1925 475 3075 9.2 1.492 9 17.6

16 [ 3 T 850 1 650 1 050 3550 8.8 1.537 5 139

17 [ 3% Tk 925 1 000 500 2 425 11.3 1915 4 8.5

18 B 35 T 900 1 450 875 3225 10.7 1.943 3 12.7

1.4 WREEEHEHE

BT AR RG B f i 325 A B A R - R A i R, 5 SRR DR AR I BRI R )2
T & T 7 LA R BT B RE R EE Y 5%, AR AZEHEARZ | BAZ | WEYIZEN A

W, PR DL BT R R T

ARG At e Fh A2 ) e T LA B o R 8K 0.504 45300, Az 4tk D AR I 1t N T AT SRR B A A R AN AR
T PARR AT R W R AR A TR . M=T747.787D7[0.1484/(0.028+A ) 1>°5+3.772, Hd . M
FORPMRBM A E (kg-#), D TR (em), A FoRTEE (), RS RES, K, b gdsh
R T 7T ) S O e A28 A Sz o A K R

- SRR At R ] i AR S M (0% MR TSI A SR A BIAR R A i A B A 1 - T Y R RN =
S RTARAT) L gEERA  B EATAG AR, Bk & PR AT LT i 3 A Bemmelen 053 R E (R 0.58 g-g ) THE]
HLRAR BRI DR A IR« - 00 = 598 10 B x - 1 35 JE B b - 1 25 i x = 8 A ML O 46 &R
B, B Soc =Dy x Spx Sowx 0.58, Hirr. Soc Frm Sy A e AE I (t-hm?), EHEE AL 1 hm? 715,
Dy Fs THEFHREE (em), Sy FR LA LR TE (g-em™), Sou Fm HHEA P BT 550 (g-kg™) o

2 R 55

21 AEEE, EUMEMHRSERKSEYENZ N

Mo EERE | SR M A R AR AR BE EDULM S B B AT AR R AE B, AIRIR X 18 AN bR B
BIUE R (3 272 £ 315) B -hm2(ZE 55 RE0H 9.61%), “FHMIFE (9.2 + 0.6) em (78 5+ RECH 6.67%), K4y
W) (40.708 + 3.864) t-hm2(ZESF R EH 9.49%) . ERIEFRAE H) . S A A R AKSF A 388 AR fk dn &
1 Fi7R .
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Figure 1 Mean variation of stand density, mean DBH and stand biomass on different levels

B e, BE3E T 3 A AR5 %5 5 (3 817 A% - hm™) AR 3 4= 4 2 (48.705 t-hm ) BfE ok, B 3k 1
ARAF 5 (2 700 Bk -hm™) AR 242 B (33.991 t-hm™) BB F /D, “FH 42 (10.3 em) 5 R X8 1 3 1E B
WeR Y, HAR A E AR AEEESE . WES AT MR B R AR AR AR BRI R TR, F¥RT
AR, MR TR R R AR 22 ORI, AR e = IAYE L MR B S A Y R e
P AN FIKSE B BEAR G # T — 30, BB A BT RR A S MO AE W i AF AR IE A DG OC R . PRI Bk
fEbR A AR, UEWI PRI T e vl R DG BB RS | KA s, X BAT AR A i | Bifid i BT IE T
AL

RERGEE ] AR AT AR RS A R B 052 e SO R ZE M KOE . SR ForStat 2.1 R4
XoF AR i fih 2 AH D F8 bR VR SR 2R D7 2200 BT (32 2)

x2 M EHSEIRNFESN
Table 2 ANOVA of stand index in Ph. edulis forest

B -3 i A RO AW | B AE
M4
F1a PE FAH PE F1E PE
Wi 14.271 6 0.002 6™ 1.172 6 0323 5 6.035 7 0.030 2
e for 0.940 5 0.417 4 2.623 6 0.104 2 9.404 4 0.003 5~
22 HAREH 1.073 3 0372 5 1.699 9 0.218 0 0.401 5 0.678 0

. *P<0.05, ** P<0.01.

Ji 220y BT R o o Yloim) X bk o385 BE S W A 2 (P<<0.01), XS ARZ: AW dd | Bl fift i 52 0 i 25 (P<
0.05), i XA EYIEE | B R A B2 (P<0.01), {HPYEXFH A 0 B 5 g, HiueE
() 58 HAE AN B 3 S X5 B 4% 19 3 W 248 SR [ M2 g L1305k 7 b i e iy b A K 2 i DR 2R A AR 9 45 98 A —
|, G REY . B, AR B B A | B a0 EE T, MR T BEAEAA R
EL NN =58l b A N A O i B 1 e 0B AL IR 4o N [ L W = S = T LTS (S E I 3 ) P <
Mo RN EER T, REZWm, o EmARRE, EEZE, Bk, RE S EitEEmD
FH AT EM,

22 AREEE, WANEAKTEREEHOHIE

BT HERRAE Bl A ML B AR R, ANKIR X 18 MR IR F A M (1.660 5 + 0.095 3)
grem (B SEREN 5.74%), AU (17.1 £34) g-ke (B RE19.81%), +HEmkfif it (80.835 + 14.335)
t-hm? (22 5 REL 17.73%) , A LT 3 43 H0ORN 1 R At o 19 48 S RECEOR, DI AAESZ IR EE . b [H -+
MR A REME . RIRAEARTE A S | B F A IE AR LK 2,

B 2w, BH S A3 G - AT ML R R A B0(22.5 gk, HIERRAE R (107.273 t-hm2) ¥ EE K, B
BB RIEA LT (11.7 g-kg™), PHIE E3A T HERAE & (61.120 t-hm?) ¥ {EE/N, HIEA TR AH
BT, 2RANE, HEEE AU E HEAVERE | B AR R 2 S EEE AR, AR
XA AR 1.4 ~1.7 g-em™, FIHA P E 5380 15.0~25.0 g-kg”!, UHIHIEH ST YK %,
AP, RIS 2, BORIEIR, BATMREE A RrE . X BT AR T 2 i 6 AH DG AR AR
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Figure 2 Mean variation of soil density, organic matter content and soil carbon storage on different levels

x3 MTHAIEBIRNAFEST
Table 3 ANOVA of soil index in Ph. edulis forest

TR LA P L e w A
SIS
FAH Pi F{& PE FE Pl
e v 0.137 6 0.717 2 1.950 3 0.187 8 3.280 3 0.095 2
b Z A 1.175 6 0.341 8 33711 0.068 9 4.868 2 0.028 3°
2 HAEH] 2.496 1 0.124 0 1.347 2 0.296 6 1.636 3 02353

B, (*)P<0.10, *P<0.05,

D5 2203 M 4t SR R ¢ I N b SRR G R R R AL B (P<<0.10), Bl E T - SR HIL TR R 0 B i 4
W3 (P<0.10), X+ 3ERbd 5 2 (P<0.05), ¥im  Bfix HgER o E M m, PHE M
HAEFIAS W, W) 6] b e A e 1 5 e 5 A S5O S X B A2 Picea asperata MRIEFR )7 - HEA LA T
O3 B  S3ATT A AR Z AL AR s A2 AREE 2 2 38 ML B 3 v 2 BB R PR 3 . ARS8 X A A
A BT 5 53 B5ORT H SR A B 38 R B = T B, X RTRE S PRI BT AR R, R AR e 4
A G, S HERRAE R AR O P R RS T Y, FEED I ERIE . FUbRE, 4

FIFH LR,
23 FREKME, HAMENHRESREBEBOZM
18 /> i T A7 P A 25 28 G0 ik ik A A 33 1) 200 T R B G
B4 KCF b AR A AL I 3 e 1go | BFFHBEBGER
3 YK B, AR =
T k0 2 5 R 8 14 0 P 24K T a2 07
I, B e S AT — Bk . £ 50|
Kb, A R e 0 A 5 - BB = 0| P
BB, RS R (156111 thm?) B R T e ﬁ ?
A R "WE Bb mE BE B BT
TE B PR &5 R G 4Ly T, 18

B3 REKFEEHKRESRGBBEZHHAT

Figure 3 Mean variation of carbon storage in Ph. edulis forest on

ANFEH A S R GE R YA (101.352 + 14.980)
t-hm?(E S RN 14.78%) , b R wl o fits &
(20517 + 1.948) t-hm?(ZE5F ZECH9.49%) ,
hi 20.24%, 3R (80.835 + 14.335) t-hm?(ZER RN 17.73%), & 79.76% ., *F Lt 2004 41l 4
T LRI T 2 4050 & BAAE 24 208 28 R B AT ARRE M 1) Bk it 2 (106.362 t-hm2) BF 5 45 550, AR50 X K
M A= 75 R G b i A A AR /D, ERR R T ARl D . R AG, 3X AT BE S RS (3 272
PR -hm2) A &, X BT S RG A A ) Y SN R I 200, 4R %K 4,

different levels
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x4 EBUIRESRERMBEERTESN
Table 4 ANOVA of carbon storage in Ph. edulis forest

A 41 -7 A FIH B 95 Fi P
i 1) 1339341 8 1 1339341 8 42130 0.062 6
Wi dr 3037.767 5 2 1518.883 7 47778 0.029 §*
38 AR 863.789 5 2 431.891 7 1358 6 0.293 8
Bk % 3 814.853 8 12 317.904 4
Hit 193 955.449 4 18

W, (*) P<0.10, *P<0.05,

Tr 220y BT &S R ¢ ) % B AT R A 25 AR SRR Ak 1 R M B I 2 (P<<0.10) , S0 BRI 3 (P<
0.05), P B HAR AN o S0a] o S0 T AT A 25 28 G it e 1) 52 00 S5 1 2K - R e i
I A A R R S AT A — B, Ul S S I 1) B T TR AR 25 AR G e S HL = ) A 3
) P SLAN R KCF BB T s, eI R i R T ARy, ARk Al S E O T T
WORT B3, Wik, BATMESMEZEEMT, AR5 B R A HOEIR | FEKER
A, ol AT, BT, KA B TR s BT AR S RGN Bk BE

3 Z%

AWFIER R R Ty 22 03 i, BRSE8Ie) | S0 2 A B M3 PR - X0 B AT AR A W o | i fidh 1 s 1) 4
e 9 52 M S S 2 K o SRR WA | X BAT AR L MTARAE S R G i S S R A
—EREFE RN, AR Y ) B HLARH I i) X AR B R R R R 3 (P<<0.05), X - SRR %
o A 2 AR IR S WA R N 2 (P<<0.10) , S X AR B ik A 52 MR A I 3 (P<<0.01), % - ik £ 2 1
A 25 R G AR R 2 (P<<0.05), AR X 2545 b (9 58 EL AR TP AN S 28, 0 0 VT RT3 Xl £ A 114 52 i
TEATFRACE - BA AR

ARKSF- b AR bR B 2 B . BATARICIE JE H b d o0 a8 2 R AR S, A Bk ik e i B 2 1 B 3K
TS, PRBORT B3, WM NSRS B HAEE B RKEOCE | ko A
S B, AR PEAR TN 2 OCHERT B P R RTINS 5

B, FROMA SR AT UG % T AR LB ATRS B A e E AR ARG 0 K ) R, SR T R
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