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Table 1 Basic information of sampling plots
00 i Il 1) Yepg/° W /m I kA i SEAY N R/ TREER /Y MR Y% HEEE/ Y%
? Slope Slope Slope El t Canopy /¥ B94E/em Total  Arbor layer Shrub layer herbaceous
io
ype position exposure  degree cvation density  Density DBH coverage coverage coverage layer coverage
1 ¥ Pk 20 153 0.65 1 900 9. 95 85 65 70 40
Down slope  Northwest
h i)
20 162 0. 80 3 383 9. 87 90 80 50 10
L Middle slope West
1 ) ;F\ 24 160 0. 60 2 150 8.16 70 60 80 10
Down slope East
T il
I 10 140 0.50 2 450 8.98 75 50 5 30
Down slope South
1 ¥ w 25 126 0. 80 2 650 9.16 95 80 60 10
Down slope East
T [i)
25 182 0.75 2 683 8. 82 95 80 60 10
I Down slope West 7 ’ ’
k
I} L v 30 175 0. 70 1983 8.76 85 70 65 35
Down slope  Northwest
LY N
25 135 0. 80 3 067 9.61 85 80 15 5
I Middle slope  Southeast 7 ’ ’ 7 7
EE At
35 150 0. 60 2 150 8.72 80 60 60 10
u Middle slope Northeast 7

D LI 50500 7R SR A 45 AR SR S T AR A AR

ber utilizing stands and timber utilizing, respectively.
YRR CZR TR B S AR . R IR L R
A3 KA R R R I e S5 R S 0 SCHk[3 . 11-12],

2009 4= 10 H A1 2010 4F 1 H .4 H.7 H., 451
RAEANTR ZE B A Al 0] 5256 % 40 B R [A] 280
KRV EATR L EHOR B A DL 1 & & . RAE 11
(] Fsf o )~ 8 0 2 S 7 91 AR B 0 A A TR R
BT, HFEH 100 CZEM KRS K L E A
2+ 1, HIRIR Y 30 min (250 & /min) J5, 10 000
r/ming .0 10 min, A 0. 45 pm JEFEHE , HIER
FLHEAE 5 TO-CVepH A LR 43 B A il 2 + 58
POKZEA VL (HWO) & 7Y I HOK R 2
AL O FIEAE )RR RS
POK R A DL & 2 2 5

DG Hr . #EAT I 2 50 CANOVA) [ LSD
Z W L Pearson AP, EHFEL MR —
ET NN/ E ATE W Ry S IO ¢ R INGER
R ST 2R R EORE R BU R £ | R 4 BB AL DL
Logistic B A1 45 PEAT T EHOK R A LR 5 TR
T 5 Yl £ [0 A T A 22 oo v [l I L - SPSS,
Excel By A0 C R 7 #17iHE M o br. &l 5
i T F 22 ST 4Pk [l A AR 415 AH OC R 80 8 3 MK
Wi L HOK B A Pk 5 - 808 0 &R
T,

I, 1.1 means Phyllostachy edulis shoot utilizing stands, shoot and tim-

2 #RE5HM

TEAKBREINHSE

BT E M EM IR R 0~60 cm +
JZ2 15 HWC & AN [F] =715 (0] A2 46 Y5 16 2 10, 68~
160. 99 mg/kg,0~20,20~40,40~60 cm +JZ 13
HWC -3 & &8 73 %) 4 21. 59 ~ 84, 54,21, 41 ~
58.95.24.70~61.58 mg/kg(F ), HHLL 1 H
B5,10 H B A, 0~20 cm 4 J2 %5 AR AL BF JH MK
20~40 cm + 2 M M. 40~60 cm + 2 FH 3
M1 L5 HWC 5 A7 & & 25 73k B 3K
F(P<<0. 1),

Bl )23 P TR RE T B B AT S AR L A R
FAM M AR £ HWC & m bt 2 F B, 0~ 20,
20~40,40~60 cm + )2 + 5 HWC & & 7 3 A
27.66~160. 99, 16. 42 ~ 62. 41, 10. 68 ~ 41. 79
mg/kg, HEATH 0~20,20~40,40~60 cm )2+
5 HWC A8 5 DL 5 MR B & M AR 225 550
W HMREAR 239 g 42, 81.41.39.35. 78 mg/kg.fH
LR REEEAKFE(P>0.1), JFHFEZEEMHE
FHMCR AR /0, 40 U5 AT BL BT i A FIAR 3R 43 Wb 1 34
T, S BOR A DL R R A 3G o, (g
HWC &7,

2.1
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Table 2 ANOVA and ANOVA-LSD of soil hot water-extractable carbon concentration in different Phyllostachy edulis forests
+Z/ecm E <31 HWC %+ /(mg/kg) HWC concentration F P
Layer Type 1 H January 4 H April 7 H July 10 A October
1 160. 99 aA 27.66 bA 57.15 bA 34.55 bA 11.045 1 0.003 2" "~
1 74.82 aA 41. 87 aA 54.94 aA 37.11 aA 1.325 4 0.332 2
0~20 i} 95.61 aA 53.71 bA 66.77 bA 37.31 bA 3.629 3 0.064 3~
F 2.9389 2.308 9 0.241 3 0.051 2
P 0.128 9 0.180 4 0.792 9 0.950 5
1 53.43 aA 23.90 aA 39.63 aA 19. 23 aA 1.971 5 0.196 9
Il 50. 24 aA 34.45 aA 31.26 aA 16.42 aA 1.254 3 0.3531
20~40 i} 62.41 aA 28.36 bA 38.36 bA 21.15 bA 5.073 8 0.029 5°~
F 0.112 0 2.417 8 0.241 0 0.729 3
P 0.8959 0.169 8 0.793 1 0.520 6
1 39.19 aA 20.05 aA 26.91 aA 10. 97 aA 2.174 0 0.169 0
| 41.79 aA 12. 38 bA 23.35 bA 10. 68 bA 3.376 5 0.074 9"
40~60 i 26.74 aA 14. 34 aA 36.34 aA 15.63 aA 1.923 1 0.204 4
F 0.995 8 2.365 4 0.611 0 1.210 3
P 0.423 2 0.174 8 0.573 4 0.361 8
D RATAR/NG S8R IR 22 5 835 (P<C0. 05) , W4T AR KRG 828 22 5 8 3% (P<<0. 01, * , P<T0.1; % %, P<C0.05; x *

#* ,P<C0.01, F[A], Different small or capital letters in the same row meant significant difference at 0. 05 or 0. 01 level,respective-

ly. *, P<<0.1; * *, P<C0.05; * *

T FAR R S AR b FIARAFE AN TR 225 +
i (0~60 cm) HWC ¥ & &2 i £ + )2 (0~20
em) I LB 5396 ~86 %6 . R WA A 48 H b5 BAT
A HWC AW B R)ZE R RNL AR R
f4 43 A B35 e - 8 T oA AL B 0 1 LA AL TR R
UM B R e VA Dy R A T A A AR U [
R I Ml A A 2 3R )7 A L E A i TR
Y.
22 TEMKBRRBUKRESR

* , P<C0.01. The same as below.

TE 0~20,20~40,40~60 cm + )2+ HWC % &
B2 s A8 ALY [ 43 51 ol 0. 14 ~0. 53,0, 14 ~
0.41,0.15~0.37 t/hm’, 7 1 A fe &, 10 A &
K.t HEF 1 H>7 A>4 A>10 A. B
FHAR 884 e HIAR AN AF AR 0~20,20~40,40~60
em )2 158 HWC 4EF B4f 5 A 22 A K, 40 90 8
0.27.,0.25,0.25 t/hm*, #RifMi,0~20 ecm + )2
HWC ¥4 &t Br 7 L ] 85 K, BAT 5% AR, 55 44
e FH AR CRT AE AT AR 43 Ik 51. 8500, 44. 009,

B2 3 AT, AT A AR SR S IR T AR 48. 00 %%,
F3 TEHAKIRAVNGHREZFTHNS
Table 3 Storages of soil hot water-extractable carbon in different seasons
1 H January 4 H April 7 H July 10 H October S B hE
KB LR em bR/ BB/ BT/ 4/ (t/hm?)
A b Hefl/ % > Hefl/ % » Hefsl/ % » Ho 15/ %
Type  Layers (t/hm?) . (t/hm?) . (t/hm?) . (t/hm?) . Average
. Proportion . Proportion . Proportion . Proportion
Storages Storages Storages Storages storages
0~20 0.33 62.26 0.06 33.33 0.12 46. 15 0.07 50. 00 0.14
1 20~40 0.11 20.76 0. 05 27.78 0.08 30.77 0. 04 28.57 0.07
40~60 0.09 16. 98 0.07 38. 89 0. 06 23.08 0.03 21.43 0. 06
41t Total  0.53 100. 00 0.18 100. 00 0.26 100. 00 0.14 100. 00 0.27
0~20 0. 15 36.59 0.09 45. 00 0.11 44,00 0.07 50. 00 0.11
1 20~40 0.12 29.27 0.08 40. 00 0.08 32.00 0.04 28.57 0.08
40~60 0.14 34. 14 0.03 15. 00 0. 06 24.00 0.03 21.43 0.06
41t Total 0.41 100. 00 0. 20 100. 00 0.25 100. 00 0. 14 100. 00 0.25
0~20 0.19 51. 35 0.10 52.63 0.13 46. 43 0.07 46.67 0.12
m 20~40 0.12 32.43 0.03 15.79 0.08 28.57 0.05 33.33 0. 07
40~60 0. 06 16. 22 0. 06 31.58 0.07 25.00 0.03 20. 00 0. 06
41t Total 0.37 100. 00 0.19 100. 00 0.28 100. 00 0.15 100. 00 0.25
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AR EATARAE 0~20,20~40,40~60 cm
T2 R EYL T A Em.4 W10 HIRZ,
1 Ak, HIEEFEE S 18.0 °C,1 HF¥iR
ERAL. 8.1 °C,7 AR Emm. R 28.1 C,
4 .10 AR 4y 5 R 19, 3.16.6 °C, 4808
FEASALYE B A 17, 1% ~ 26, 2%, 4 ¥ 18 B
21. 86, AP L3I B AR AL 0 B3 /N .4 IR
s 24, 3% .1 HF 8 B s AL, 8 17, 1%,

7 H 10 AR EE 4R R 21.696.21.5 %,

DL HOK IR AR A B HWC(y) g A28 6, LA 4 3
W EECT) 30 B CHD 2 H 8 S, A8 A0 G M 4 Br ik
x4
Table 4

KO B LR L M ORI A PR S £
RN R Y [l H Ty FE . BOKIR A HLEK 5 R
FE BRI R M 6 (3R 4D MR R B
0.215 1,0.230 3, & W EF MR 5%, HAHCH A B B
FEARE(P<<0. D, VLB — LB N, LR
Fh TR B HWC B9 2 A AL ik R, AN
T e e v .

R S 4 A LR A [B10E O R AR 4
FHLRES HWC X R H =k 20 k174
B W EEXT HWC 1y 52 M w] FH A R ABE BUASE L, T 1 18
TR R AR A VE R HWC 52 m H 38 &2
B RARL TR .
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Pearson correlation coefficients and regression equations between soil temperatures,

humidities and soil microbial biomass carbons

TR T s ‘ MERK
Soil temperature and humidity Regression equations f P Correlation coefficients
IR Temperature y=181.599 0—22. 956 8x+1.055 4x?—0.014 8z° 9.580 7  0.000 0 —0.215 1%
1 Humidity y=e! 763 770.060 4z 3.5279 0.065 4 —0.230 3"

3 W #

RO R SR A PLAR T A HILR RS E TR Y
HECRAES R, Hozs 1) o0 A K sh 258 e 5 L e R B
DR DDA O M L A B 26 TR X i A D 2 5 )
HEPOK RS PR I E P L R X
3 PR 2 R B AT AR N 20 H AR i 22 5 1 0
POK RS A MUK 5 1 A8 TR B A S5 F A
WAFTER R 2 5%

T B o0 A b B AT AR L POKIR 4R A HLAR
At B A 3R S Y I R R T A A ML
X EOR R L E R, 2 R R AR R 5 W)
L2 D8 /D B 52 ) L 3K 5 RE I SCAET R AR AT
FEAERAAML R Z LR B AT AR B ROKIR 42
AP EZ A X, fEFT A B, BT L
POKIR A PLAR & BB AE R 2L 1 A fem, 10 A
IR i FE B T RAOK R B HILRR 5 R BRI
TOAE =W Wb R R WY AR 3R
JEAT AL T ) I 3 i i R HEAT BIL 5T A4 e A it
P77 A VA A HLTT . 1 A b 8 i R R A, AN T
A BLIR ¥ ik 5

R I R R R R L A LK PR Y R
BR Tz R B TR R R n oRE i s
T HEROR B S A ML e X — 9 PE A A 1 o3 i AR AL
o LA A N P e X B bR e R R R

5 HWC Z B A EmEIE T X — 5, HHER
5 HWC B R0 H =k 20 ik 470 & L 18
XF HWC 1 52 il A] AR A A AU A 40L T 4 98 0L B2 1
JE G # BRR S VR N HWC B 5% 0 g JE 2k 1k Y, 1
S0 i B S ALEA Rk — Y.
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Vertical distribution and seasonal dynamics of soil hot water-extractable
carbon of Phyllostachy edulis forests under different managing patterns
in the hilly region of central Hunan,southern China

QI Liang-hua' Al Wen-sheng® FAN Shao-hui’ MAO Chao' MENG Yong® YANG Ming’

1. International Center for Bamboo and Rattan ,Beijing 100102,China;
2. Hunan Academy of Forestry,Changsha 410004 ,China

Abstract Based on plot data of shoot utilizing ( I ),shoot and timber utilizing (Il ) and timber uti-
lizing (1) of Phyllostachy edulis forests located at the hilly region in central Hunan,studies were car-
ried out to investigate the vertical distribution, seasonal dynamics of soil hot water-extractable carbon
(HWC) concentrations and storages in these three typical managing target patterns and its relationship
with soil temperature and moisture. The results showed that the average HWC concentrations of
type I .1l and Il were 21. 59-84. 54,21. 41-58. 95 and 24. 70-61. 58 mg/kg, respectively. The average
HWC storages were 0. 14-0, 53,0. 14-0. 41 and 0. 15-0. 37 t/hm?, respectively. HWC concentrations and
storages decreased with the increase of soil depth in three forests, moreover, the soil layers of 0-20 cm
were the main distribution of HWC. For seasonal dynamics, HWC concentrations and storages were the
highest in January and the lowest in October. HWC was negatively correlated with the soil temperature
and moisture. The relationship could be described well by cubic polynomial and growth curve. It was ob-
vious to some extent for HWC decomposition and mineralization aggravating with the rise of soil tem-
perature and moisture.

Key words Phyllostachy edulis; soil hot water-extractable carbon; vertical distribution; seasonal

dynamics; soil temperature; soil moisture
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