ISSN 1000-0933
CN 11-2031/Q

FREAE RS "
*@ﬂ+ﬁiuﬂﬁm%¢®

& Koi tH hiZ



L J: / L E

L XX
' 1) (SHENGTAI XUEBAO)
RS A F3RHF2H  202F1 AR (FATF)
| R

B F G B A8 R R BB RN 69 A BT RAGIR GG Fr e ¥R MAE, A, E (6591)
P K K R AT I AR AL 2 AR IR R A B T P A TR R e e T L A £ (6599)
R DA B B S - - N KT FHT, TN M, % (6609)
E G FE R IBIAE IR IBI Fr ik covevvrrrnrernnrrnnernnnrnnenineeinanaaanes M OB M LM A% (6619)
BT MODIS 4 58] 2 4 5% W 0 AR AT 7K SCAG P B wveeeeeemmmmeemmmnnneeennnannnns B R F NAL L (6628)
FUAR MR RE R TN LR FARTR A 0 S oeeeeeenns BRI, THRAL,H ¥ (6636)
P AR I R AR 87 C AL ARG I I G e Mz EEE F B ,% (6647)
A B IR AL 3 A R B A S B TR S TR et FET AKE (6661)
NG I 250/ ol Ak 2 RACE BB SR T B AR 2 - B W RAES T B, (6670)
I K 2 SN L IR R AR AR ) B TR v erneeneneeeeeeees A T A, KB, £ (6679)
R R Y AL S R S X 0 S F ) B EEA BEE KB, E (6688)
WMEEE B3 HAVICEEIEFEFE A KRBTl e ER, B, RER,F (6695)
Hebis ik DTS R A B AR B S TR BMEIAME T A K R o

....................................................................................... ﬂj‘]”}j\{g,ixﬁg’ﬁp lj,/jx,ég‘ff (6705)
ALE VRS RVRAESRE T EABER T IAELG 2 A M B ST LEAIF G0 v errerernnerrnerrinriiaeeiierierineanenanns

....................................................................................... gﬁﬂ(j@,[ﬁ@ 7@,?@%?@% (6715)
W W FTOR R VR R A B K A R AR S ) B K LR BT R i A 5 B 1

............................................................................................. B gﬁ’ﬁ%qzjlj 2T (6726)
REBALIGA L & 3R Bk S BTG IR S E R A TR R oo REEK &,KFHE,F (6737)
bR AEFHEDY S B IF TAL cvverreeeerrrriiiinee e W EF,EEB BER,Z (6747)
IRAR S B T LR A A AT ARG B B e ZEE KFYLH FLE (6755)
K% ARG AE IACAR S RBEAY S AEREARPERBL «vveeeeeenneennens L, EEE REEZE (6767)
FR AT T KR P IR R Fn—— A H B B R A ] oo BEE (6776)
0 FF TR BE R JE T KB & P A PLAR I A «eeveeeneennieni KR, F R, KIRO, % (6788)
W ERA Y BT Z T R IIAFAE oo HEWR E OB,ZEFE (6795)
FHAC 040 70 3¢ 3873 LA A A ROFE A 20 B 0 5 7R e eemeemeen e W W, EER RO R % (6803)
758 7 A BOSR AR AR 3G IR F B S AR WA, % LY E L, %F (6811)
R F R R BB RAER L SR F A e RE R K B (6819)
B A AT E A R B A T UGG e MIEFr, RCE M R (6828)
REAX i A IR BEAR R0 A G ARAT Ay A v BRI AG R vy e eevvmvmnnnneeeeeiinins gAE M OB EEW % (6836)
3D AR R IR IF B T BB 5 BABL RS o vvveeeeeemeeee i FRRE,EHF W, 3, % (6842)
AR FAFEEZGAFEEME e 5 OE. 0 #,EEN,%E (6848)
R ok & R AT B T M) BB T PR B 08 e e eeen e EEH R kLB, (6856)
TR 5%k
FREST AR AR RGBT T e oL ETH K % (6864)
Ak CORTFI ST FHALY AR An A S YA aBF R -oveereeeeennns AR FLE A, O, % (6880)
BB RBRP K KA G AR AGHBTF B wRE,E A K F,F (6892)
TR ER
RRFRT I FAEBRRBEERREL DA oo REX B, fedrot, T4, % (6901)
BACHE W RAGAT S A AR 5 JE A FAAR ARG E R A B e £ OH L RURE BT, F (6909)

BFIEARSECN 11-2031/Q #1981 # m * 16 * 326 # zh * P * ¥70.00 * 1510 * 35 % 2012-11

EEEEEEEEEEEEEE

HHEER: HEE R X BRI, JE X AP AL T R R H | R B A K S ke A
Y BR AL 2EPE IR DL S AE Y Z e T, B AR B AR S B, B LTS K Ak T AR A K, VEIX
EEFALH IR, 5 A K EREERR AL R B B s S BT A R AT A A W R (AR XA R R AR TR 4
FAA N B R IFRIT T (PR UL A 15 6591—6598 1i1) .

FERME: LAREL PEREB A SRS .G E-mail: wdwangh@ yahoo. com



5532 B 21 W) S = & il Vol. 32, No. 21
2012 4F 11 A ACTA ECOLOGICA SINICA Nov. ,2012

DOI: 10. 5846/stxb201110081464

RESCE , RRIRM, T4 i, 250k, SRR 11 SRR AR R R 540 E. 2R 452741 ,2012,32(21) :6901-6908.
Kang W X, Xiong Z X,He J N, Li J. The energy storage and its distribution in 11-year-old chinese fir plantations in Huitong and Zhuting. Acta Ecologica
Sinica,2012,32(21) :6901-6908.

KEMREN FEELAKREERESHE

R Rk, FTadb T, 3!
(1. FEgdfolBHE K2, KV 410004 52, g Aol A S B R B R TR, KD 410004
3. EFREANELEIM T v, 2R 418307)

FEE A HIREAZA 0 X 23 R RS ARY R A5 7 1942 AR A= 5 01 S R G0k 0 At b % 25 R Rk 52 11
EAERZAR N TAREE R AR R O A TS, 45 R SR T AL AR N TRV AR R e B 1 55 L M RSB SR A R R U R 5
11 AR AR N TAAREEE MO BE B B (9294x10°—10894x10%J/hm* ) B F K T 45 [F] (12406 x10°—14733 x10°J/hm?) ; [R] I 4K
gy B R B (0 BUEAE — SE RS32 BE S R DY, BB BE RN ol /> o i 8 P 484 Tn i el /0 14 i e A, R TR T Y
RE et IUAFA , TAIRE 9 R e A DU DR AS — E Ae E RAS ; RE S AE AR A3 48 2H 43 19 43 BT U R/ T > AR > it > B, bR g3 25 2 43 g
I (4 FE LR/ 5 S RIS A A D6 R T i R A3 IC L 23 () (56. 8% —61. 2% ) KT A5 (47. 0% —53. 5% ) , Bt g
HOMAC RS (28. 3% —34.2% ) KT 221 (22. 2% —25. 9% ) s ARy RE i BUAF B 2 ) 3 A1 55 k73 DI REAE FHZ 1] L2 X 7K 73 Fi 37
SR SN E B DIAH DG , AR5 B 2V T RIUMGE 2/3 i BEAL 3 FL I RE B e 22

KRR A2 AN TG B 2R ik s RE R B

The energy storage and its distribution in 11-year-old chinese fir plantations in

Huitong and Zhuting

KANG Wenxing' > ,XIONG Zhengxiang' ,HE Jienan"* LI Jin'

1 Central South University of Forestry and Technology, Changsha 410004, China

2 National Engineering Laboratory for Applied Technology of Forestry & Ecology in South China. Changsha, 410004, China
3 National Field Station for Scientific Observation & Experiment in Huitong Hunan. Huitong 418307, China

Abstract: The energy storage and distribution were studied in the 11-year-old Chinese fir plantations in Huitong, the
central production area and Zhuting, the expanded cultivation area based on the biomass and thermal value of try matter.
The result showed that the the amount of existing energy in Chinese fir plantation of Huitong area (12406x10°—14733 %
10°J/hm*) was significantly higher than that in Zhuting (9294 x10°—10894x10°J/hm’ ) , suggesting the stand condition
and climate play a critical role on the energy accumulation in Chinese fir plantations. Besides, the amount of existing energy
in both Chinese fir plantation areas decreased with increasing density in a certain range of stand density, mainly due to the
reduced existing energy of the trunk capacity, whereas the amount of existing energy of branches and leaves maintains at a
stable state. The allocation of the energy to the different componentsof the tree was different, ranked with decreasing order;
stem, roots, leaves, and branches. The energy distribution ratio in Huitong is different from that in Zhuting, e. g. the for
both planations, for energy allocated into stem was 56.8% —61.2% in Huitong plantation, which was higher than that of
47.0% —53.5% in Zhuting, while in leaves, the allocation ratio is much lower in Huitong (22.2% —25.9% ) than that

in Zhuting (28.3% —34.2% ). For the spatial distribution of the amount of existing energy at the stand level, most of
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existing energy was distributed at the soil surface and 2/3 height of the canopy above the ground, where was regarded the
most important places for the exchange of substances and energy including water, light, gas and heat in the surrounding
environment in forest. Results indicated that; (1) where there is the most urgency in supply of water and nutrients, there is
the largest gathering of energy flows at the ecosystem level, and (2) for the 11a stand, there were some factors not suited to
the growth of Chinese fir plantation in Zhuting area, in terms of micrometeorologic factors and stand conditions compared

with Huitong area, the central area of China fir plantation.

Key Words: chinese fir plantation ;thermal value ;biomass ;energy storage
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Table 1 Calorie value of components of Chinese Fir Plantation(]/g)
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53 RE R A S i BE AR 5325 B AR AR I R S /)N

M IAERE R AER T AL AR B SV L RS RS [ AR TR E R R 22 5 . AR i T g
LR AR SRR P 1Y PR 2 TRMIG 8. 6 DN 40, W T BRER 2 /0 SRR RN TR
P i i R/ AT AE AT AR 5 AROR G W 0 T O 580k 0% R, X Rt 07, 97 Rk B IX
RZNAFEEARN TS E AT AT 2B O = X 2 A, BEREAL A 20 L, 52 (0 BE 43T
(28.3%—34.2% ) FL2x[F(22.2% —25.9% ) Z , L H &, &R i g A Be HL P R RS 72.7% , X7
bR E M T2 RSB, REAZAN TARH I R KB A K TS,

AT AT B 2% b R IR AR 45 = 2285 B AR 1A HILAR , T AT 0% I 22 [R] AR 45 25 AH B 1 28 RN il 249 1 5%
R PR L (A B R SR A A5 240 22 8] 5 858 22 (R 0 AR ) EARE O A ) — R R BUE 2K
KM MR R TE A2 B AL T e 225 R W AR 415 Z 18] 5 P45 2 0] K 3 BAH VR L B AR
S VAOESE
3.5 e

MRIEZAEE 1 m X5 A A P 537 RIS 25 20 20 6 T 2 AL, AT 46t A2 A PR o BRA7 B 2 110 2 12 [R) 43
i, NFE4FH AN THELR R AR e EAH T 090 B, 3R 5850 10 A i 2[Rl R AR == 430 1) 1
BERY 21.7% F122.3% , HiL 354 BORE R 20 5] 5 BB 78.3% M1 77.7% , AR SCHIFFE 25 S TG 2 3 T34 Y
Al A TE LU A J2 BB B 7E R SRR FE A A b, ARG VR T A AR IR AR AR R A AR TR R R
PTG B IR A  PEAR R R AT RE AL AR TRAR SRR B T R TR AR R R A 2R

Mo A RE AR B A D, SRS 0—4 m, RS 0—3 m & P, B B RN Z s> X S
BT T T MBI A0 & X 4 R e S T I A i A O R AR K. IARGEE )2 T 3 4 B el 2 s
1o, BE A R TR N , BAMGE 2 R B A R e 2 R R N s MO R Y S (] 43
AR FRAIE 5 AR 2 A A 1 7 i 1) 25 [R] 43 A o R EL 5 ), 2 AR 5e 2 BB 2 19 2 0] 20 ATt ARG 2 B A 4
R B 23 [R] 53 A sl

T 4 0 F BRI ZS B 400 A AL RE i R i 2 1, — M PRI E Im & (L3S T
KPR R 35 o B, SRR T 5—6 m, RN T 4—5 m, X4 12 W Hb AR 2 & )2 1)
2/3 HEEAL,

R4 EARAINREREENTESH

Table 4 Space distribution of solar energy storage in Chinese Fir Plantation(10%]/hm?)

HbA R Hi 1% % Ground height /m

Site Under ground ~ 0—1  1—2 2—3 3—4 4—5 5—6 6—7 T7—8 89 9—I0 10—11
2x[F] 2852 2162 1227 1066 1014 1159 1391 1214 1048 673 176
K 2059 1525 865 651 1080 1271 1193 850 508
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A o Al—aE HEU A ] HRGER A A —HE . AU T 35 IR R i f T S E R —
PR B FHAERS , B HTIZAR I3 2% 4173 5 1 5 SN 28l , WR A AR N BORE, TR 2™ AR 22

B A RS L2 RER U N SR 2 2275 J5 X SR T RIS A2 AR o, TCIe R e 1 B i 2
TRER IR AP RBIE RS BB T AL X, X SR RO = 2 [R) A A 7 A e 1
AU EUR A S IS A SRR AP AR A TE W AZ AR E R B B TR AR KRB A K T4
MG, H RS BRBIAZ AL BT SR 2B B R i o 2 Ak 1 88 [H X A2 AR 2R A BR A A T 3k 2 ™
RIIZARS DCE AR 30 VI 2 R (1 T

bk oE AR, TR AR BUAT RE B i (B — E BOAR 0 B VI [ N, B RE S i ok /> - i 0
TS B RE B B, BRI TR T A RE R B R TR R RE R B ROU R —E R RS X
ERERIPLI I B A R T RE— PR EAMO LG A T B B R, A6 AT — A A AL B Y
TR ZS I, PR3 BIAK) T R B el AT 1 JBE A1, s R0 ) 2 (R 2544, B TR B B X651 fre ik
23 ) A 2 SRR R AR CRE R R B — D E B A

SRR ZE M 25 2 3 RERE 23 B LA RS RO (9 RE S HE O 91 v T 22 (W), 44 Y RE 28 20 I LE 1R
Tzl KAl AR RS BRSO T R R 20 ORI 4 RE R RO 0 TC , R AR VR 45 2 70 2 18] B S 3R 22 (1]
KIWEARVE AT E AT R, 7 R A i R PR A 25 2R T X E 2 0 FiC G 22 57 1) N FE LR H AT ide
ATWT , JeE RN AR R A I 2 Dr Ak AR AR B HH A, SR XM BE R I LU 2 S (Y N ZEBIL B iR
SJaH BT E A,

AR RE T (43 25 6] A v 2 TR IO 2/3 5 BEAR AT B RE R e 22, 3k A J2 U S R AR 0 5
FIPREEHEATK O REE Y B e B2, R — RGN, FUER IR0 MUK 7 R S U s,
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