B AEHER L RESRENFILRRERDE"

BER

(RERBBMBEL, M 510260)
PHER  Hkod
(R EB SR AR BER, M 510650)

B OE FEELASTERH.FRUABLURMARBRIRERFRROA LA LRESE
FHMERNE. NASENEY. M. ENEEY . DB RRM GRS, DR 1990~
1992 EPFHRENTAERE X PERR - AMLPRESHEHIMERFHI>BA . EFE
B 163. 7(10°] » m™ DT REF) 132. 17, B R H E AR R B BHER — 5. I A TR
Fae R, kD b M B (Acacia mangium) R B FERE X FH P, W R L KO HE
(Schima wallichiD KNP FREM K AR . BRIEATHRESRELTFERKREFTHB.

XWiF EEIE, LRHIR R IR,

PRESRETLEER NS AWM EHEHF L CRMR TR T AL . BT
BMERHBRESEAENYR SRERZE MW HSHEMER,.THEE—EFE
B, EMPHISEBRERRESRENRERRL. 2RESREH L E AW RFRER
ConoK 6 RS MR, B o B A (0 5 VR 9 4 R A W O L S A 1 L s A
YRR . BERY L, HXAFRASUSRBT . FH, R R RSN RS
RS, BRESWEANAR, CRTESER S SRR A . 5 0L F 8
AEYAFEEREETHMEYREEA  MEDRLENTRAEERECTHEY
AR - B sl e PR T L R N S A BB IR A SRR TS

AR OATRE o, TR ED R BUEY R R SRR SRR R E
WA RS HTHRNS R, TREATEIXN L RESRE TV EEN ARG
RETHEEBTERHAALKLRESAKHVRRA T, £ -EAHHFRERE
oy .

1 BERERMG &

TroTREM 7R IR P A R 4 AR T ZE R 8RBT R T RE G AR 5
U F TR RER, b8 23°09' ~23°11, K £ 112°30' ~112°33 , BEHB7E IR 44 240m B |,
BWREBEE A BREBR (Cryptocarya concinna)  S{SIE (Lindera chunid)BEIE . BEHL T | I 7E
B R BRI T (S 22°38' , R4 112°52 ) BRRLEF (R E B b 1 R 5 &l i)
RBAP R4 100m, X E BT RINAFTR, FSFRFERKEE— FZRF S
o, REHMEFEABE AR L, B RRIEX A L LB RN . M 1R R

O EFRGRHAFESHENTH 3880149,
=172



%[}‘.JFHE\H(,##&L I IR, A% P L 7 - Ff K (Schima wallichii-S. superba)® . E {13 80 4L
T HRAEE A A LR,

BRI S M EEN RS, oA E S 200m?, 13 L EEAED N+ NE
RAEHERERENEEBE, IESE 1.4.7,10 % 4 A B RIRHT, FWMTFRIIE 1989
EF) 1992 4ERFAT . SRR REER TR . LRI B S ik P R 2 7 LT S,

LR AT LR B Y U 6 D SRR 15em, MRS HARKT
B OGP PPN AR (BREEETR S Y ARAMR R RERE.REHE
BERARBURRR, AESRAENEREARGR. BB ERBRSRE. RERHH
BREMEY 10kcal VR HLRPEERLENER., BN R TIEEREDIRER
rER, AT RS R EERS LR EWEN.

AWRBRAELEIWNERRETHARYREZ T RN LRE AR, B REE
WZ o EERE R TRER, AR X85 BOF #4730, $E AR AL (1990) 5| H Statchell
AS7TOMBFR, F A TREEMR M EHAH 204, REESBERRGBRAMATN
FEAR B G AR ER A A X HE H A, TR LB X e SHE. SHEREE. RBESHE
FRE R LW E R ASGTHEN TR 1,

#i1 ERNIREEREHMBREERAL(—) Ef:107 ~m 2

Table 1 Energy storage in the sample plots of various seil ecosystems (I) (10°J »m ?»a™1)

S L B AR a5 A TH
FE P H gE M B 5 bk AR
5 1990 1991 1992 1990 1991 1992 1990 1991 1992
1. WEE
a. AEWCEREYD 11,78 (10.05)  6.32  20.85 21.49  10.73 13.89
b. LB  1.81 @07 233 0.94 1.86  0.42 0.73
o EMELBAY 0 0.82  (0.80)  0.99 0. 87 1.46 0. 34 0.45
2. M
d. 2.36 (2110 1.86  4.17 427 2.15 2.78
e MEHETEDYW 1.50 (1.48) 1.46  2.19 2.00 2.29 2.71
[SEELEHY  0.95 (0.60) 0.24  0.14 0.13  0.97 0.47
g LREHEE 144.44 123.00 115.97 84.99 . 82.48 101.74 101. 74
gl #MESD 4. 46 3.02 4.20
gl MBI 111.51 79. 46 -97. 54
3. BEEE 163. 67 (147.92) 132.17 114.15 (113.92) 113.69 118.64 (120.71) 122.77

e WAEHREBRLMEY, ¢ RAXWEFERNY 204014 g1 REHRE 9950, ab.eef HHHUFEE
01995047 ; (PRt TH(E 1991 4L TF IS = (1950 + 1992) X 0. 5

2 HiR5itie

2.1 REREFHSE
AREREEREPHERE, TEMAERHEIR A& LY. M 1992
A6, PR E R LR R S AR ER(RE 1,2, '
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Table 2 Energy storage in the sample plots of various Forest soil ecosystems (II) (% of total storage)

F R S b B AR T
1990 1992 1990 1992 1490 1992
W RED CSEEYD 7.20 7. 05 18. 27 18. 91 9. 05 11. 30
+EHW 3.11 3. 80 3.63 4.79 3.38 3.55
T MY - 3.38 2.66 3. 42
T LR+ 89. 69 89. 15 78.10 76. 30 87.57 8515

* 4B (0~ 15cm) A L
v 15 HURRUE G5 RFTRA L.

2.1.1 HiEEet E?ﬂﬂ%%%,&tWﬁEﬁﬁTEﬁ*%ﬁE%,ﬁﬁﬂﬁéﬁﬁﬁﬁéﬁﬁﬁ
By 7.05%~18.91% 2 B Gk 9), Ho A I & 4 B B K X S H % BB T4 RE
BAE(37. TY%)OUHA 6 RN R B B, [ 2 AR BBV 4 A R B (60. 390007,
2.1.2 FHLEY ﬁ%ﬁﬁﬂt#&ﬁﬁﬁﬁ%d\,{EET’E%%E%‘—:ﬁm%&ﬁﬁﬁﬁﬁ%%%
AL RS THBETATHEANER. B X e WA VLA B S ER STy R
A, AT RN NERRTRE. Hoeb + @AY EIERHE BN ERE
H) FLG MEEEREY 3.55% ~4. 79% . HIEHHAENL 2. 6600 ~3. 42% . TIEIPREEL S
5*Eﬂwt#%%jt,{Eﬁlqjﬁﬁ‘&i%@%i%Eﬁw\,ﬂ;m%mﬁﬁmﬁIJJE%J 80%(F 1),
L R A R SRS A B A R BT DL A R R R R R

2.1.3 THAR ELMEMEER, R ERERKN, S BIEFREG 76 30%~
89. 69% , Forft L BB R 5 BIPFER Y 72.55%~87. T4l JEH H R T 5 Y A B
KL ED S M BREA . iﬁékﬁiﬁﬁ%ﬁﬁﬁﬁ%%iﬁmﬁﬁﬁ-{Rbkﬁiﬂlilibﬁiﬂﬁﬁﬁﬂti
WRHFSHBENLERPTUEEHESR B Ak R EE R R RAM (R 3, 54
m%miﬁﬁxﬁ%m@ﬂé’%ﬁﬁ%ﬁi&,ﬂﬁii:‘iﬁﬂithi&%%f’caLu&%ﬁﬁ%%?ﬁﬁ?&?ﬁ%
2.1.4 EBRMBPTHFERRAER BB B AR S RERE, S 132.17
(10°] » m™ ) H MM MBI B YR BRITF T e (LR S EH M TG A BRI B R
AN ALK 113-69 (10°] « m™2) T ELAE A A % 2 o B B B TR AE AN BRI L

%3 FRMELAIGHERNTRERR BT HE (LW

Table 3 Percentage of C in soil humus matter in varous type of forest vegetations

s A Wik (m) EEem) FKE i g s
R, K BEI W AT # R 1380 3~5 15. 99 1979 WIS
5~11 3. 86 (1980
4 B b BS B AERK 1990 3~9 '12. 83 1979
9~~18 7.24
BERE, BB BRESANK 200 2~15 2.17 1990 EHE
1.74 1592
oAb, el B BT AR 830 2~7 5. 34 1950~ HS%HSF
_ 9~18 1. 67 1966 (1983
B R w v
2~25 0. 76
s I T F R A 110 0~15 2. 21
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2.2 HReREEIHE

2.2.1 HMEEESNE KL 1992 LR EITIES 1990 EHATHE. R 1 PAUELER
WHEEESAY. BPMUERESZEER T, TRESRENERLEFRERSBES ., B
163.67(10°T « m™*) FHEH] 132,17, TR T i 20%. MR ALLHHUKE LA B, B
118. 64 EFF 122.77, EF T 3.6%. BB ANERRREE.
Bab g AR IEFRRAOMS, TERRZRED R 10 $SRE T THEERGE
O, [AREEDHNERY TR 1991~1992 £ D R 28, R L BERANES AR
HEIX SRR, ERESTH/MES . BILIMAHA LA IIREREHE, 52Kk
TE b 7 ek 4 e A 36 . 75 I AT TR 9% 4 Bt b > R B 0, 1992 SR A AYE B 1990 AFER R
BT 29. % CE R TFIAEBCIA D AR B HR A 6. 7260, BTN LA VLRI
A ATTEE,
#4 RHMLERNHKEAHHLFHAERE - hm 7+ a™)
Table 4 'Fhe litter production of monscon evergreen broad-leaved forest
in Dinghushan from 1983 to 1992(t - hm™? +a™')

=2 1 2 3 4 5 6 7 8 9 10 23 3]

Ry 1983 1584 1985 1986 1987 1988 1989 1990 1991 1992

JEER  11.040 9.151 10. 256 8. 048 9.132 7.953 9.296 7.573 —  — HES a9 ©
7.537 — 7.205 BEEEE&(igp7)

r=—0.721,df =6;5% R0t % 0. 707, FTREEBBE: r=—0.811, dF=8; LYK 0. 765, TREBIEERE.

EFHBLFERNERAT A LBERGILEDS, OF A GEITIRRS VO RLTE
7 ARG RS AR A AR R R RN, B T AR A = R B R R R R, -
WERCESLD. HHANMLTHSTE, LA FER"ENEE, EE AL, 2R
WAy — B EZHR, R e M R B ETWMER MRS R ETH, FRERE.
K5 EHHAESREREMTREARROSEEIOLF@E@EEE) W0 - m™)
Table 5 Energy storage (C) of soil humus matter in the sample plots of various

forest ecosystems (average of the 4 seasons,10°J - m™?)

F R SR I 3 Bk FAR B (W ED
1989 2 C 101. 33 103. 00
R ha 10.13 9. 87
EHE fa 31.07 33. 80
HEEL 61.13 59. 33
1990 £C 144. 44 84.99 101. 74
THEER ha 13. 85 6.21 8. 32
EHE {a 48. 24 25. 82 31. 62
BHEE h 82.25 52.96 61. 80
1991 £C 123. 09 65. 31
$HEEEE ha 9. 84 4. 98
EHM fa 38. 62 17. 58
HHE L 74.63 42.75
1992 4 C 115. 97 82. 48 101. 74
B8 ha 13.57 6.19 7. 39
HER fa 37.10 26.93 30.42
HHEE b 5. 30 49. 36 63.93
AR AL 2 C —0.799 —0.564 —0.035
HERE AR ha —0.144 —0. 755 —0. 742
EER fa —0. 713 —0. 388 —0. 379
HEE L —0. 829 —0.501 0. 520

df=105 r 7 ¢. 5% R A 0.576
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2.2.2 BEEMERIT REARGAER.FER.VEXHYRASR. AEEEEH
BRETVYRNESY BEERTK AEFERNRES. ANEAEX=FYROEEFLY
MAMEE, EMAERCFYAER CHREREAEES. AR5 TUEEREN, AR
AN TR AR . ¥ W E R SRR e B0 77 09 B M B 5 o R B T
TG = —0799,df =10), EERALTERAHER, LHRBEBAHHEE. TRRAN
IEAKRBERENTEE+AHE.BIUMATHASRE S AR  MERREFEEERT
FRTHEAEEAHE, FE ERAGEETHSHYIL L, RICVEER. D5 HBMOK
HZEHEZR, (RIEMENARERETTRGC = —0.501,df = 12),fiGENHE LA
(r = 0.520,df=12), SWHEREN S HNBEFISHE, BHZCHFRY LA, R4
SREMBEREH —MRE.

2.3 RERUWXBRE

AHREEFATER e, [F— 0 B R 0 FER R 5L 1992 4 ML B KB A
THEEEYEERCIRI. RAZY S LHFREN SIS RERCIN RERRA
REROYE A CEERERR TN, T2 BB R SR b RSV R R T AN A
PMEUMIA RN G A5G . iENERRERG 0%/, FER 1/10 2@ tit. BEEk
TSR S BB EEWHRHI R,

HYHRE+REBR=ERAR+ LEANFR-—FRE - UEVFR
B 1 REHM 1992 SERHUBRECT PN, HRMLARK LEE,. O TFER

P R R
lld.ﬁl E, BT

(2.92) B BT 17.04
Py B ————"  ((40.08)

!
BEED | AplT

E:(10. 70)| (9.31) B

=
ol T B AR
| U E P AR
116. 85 E 0§ 19- 70 ERR
(3.33) BN (1. 94> B BT 5
P, FEMR (113,82 A 03 P, FEAR (120. 71} 1820
P, 5l (1.30) ‘ PR 4. 79) }
113. 69 R e | 122,77
-tﬁﬁﬁfm Ao ﬁﬁ%ﬁ\"m AB=2. g6
Ez(s.4sJ‘__...mmﬁz E: —_—
+ L
LA T 5546 Bk ¥8 10 A T B

H1l EFNIEEERSEE 192 EHENRRRT PEHER
Fig. 1 The model of organic energy balance of forest soil ecosystem in 1992
(AL Storage: 10°] « m™%; By H .85 A BL47 output and input; 10 em 2.2 1)
PR, RB R EF (19950, Py JEAR A% BA 20T H P 1580, R i i By 10 5483
BB SRR 1901 SREFREITE B L WEE, ST T R 2199500,
EHBA FESHAACEASRPEEREASHEEHEEEN S ERER £ BORN &,
REREEFREFAN L B SR ENE R Y H AR
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B (P) 19.93(10°7 » m™2){X K L IIE R i (E)) 17. 04(10°] - m™)BE B — &, BrLAHY)
BRI WL B A (B R TSR R £ 1001 . b 7 B 70 0 T VRV o 0 DU B - SR R R
PR R, RIER RS Q9OX SHLE—HE LN AR TEFRERTLEZR. TS
RAREARERRERGRARE L 6.7. MESERNT R, WEYTKERNY
9.31(10°7 » m~2), FL AU BRE N 1. 39C10°T » m™%) . M2, 7MW IL B R LIMETREF
GBI A (P)<HL(E),EAFR AB=—7.8100°] » m™%),

B0 AT G AR EAK L A B RS 21 28(10°7 - m™P), py 3O R4 i 15. 03
(10°] » m~2), BT BEPFEEARS, HHHEYRECR R LTS H 6. 48(10°] » m™) , X —¥
S NT B R XA R SR8 Q995X F — R E R B T RER, WA D EEER
X 4% 5 B R B R T B AWSIR—EM.

£ ) A T 20 AR ey + R B A 16,34 (10°] « m™%), LI PP IR Hi i 15. 20(10°] »
m—?), & HE A E AR AT R (AB=2. 06) . A2, AR AR R AT BE B LM
WESER? AXBIRM BN REERANEIER RSN THRERE. DR
o RS A TEHLE F 4 RO 2) MR BLER A AR RE A B AR T I AR5 30 BT 4T 8y
TR B R B TR, S S AR B 4G B B B R (Gossidae) Kl HAT R I B R R A (Eu-
cleidae) g1 8, B MIFERISE R T LA et R R e R 3009 . BME BRI 3%, b R
HEA R — R AT KRB TR L. X— A YRR 8 A A T
SR . BORE, LRI LR UG RUR P E, BRIEILT o AN B R EROR
B F B B4R 1T LN SR A8 T E RAAMB RIRh T .

3 i
3.1 ﬁiﬁﬁtﬂim’#ﬁﬁﬁﬂf%f?%}ﬁﬂﬁﬂﬁﬁﬂﬂﬂﬁ%ﬁﬁ%ﬂ,ﬁﬁﬁiiﬁéﬁﬁaﬁﬁtﬁ&ﬁ

(1) + AT R R B P T4 1 Ll SR B R AR iy , T 5 R W A L U+ 43 B3 . IR
R EE e, F TR S RIS A A R R R R AT, BAR LR
K i A TS, R R RS TSR 89%. (2) BTl 10 FRNARYRETH
AR BT, 75 1990~1992 £ MIHMA TR, () LEAESRAFRENHERT
WAL T EFERME B,

3.2 SMERFD S EA LR EHEERD AERRRPARARCEED ASERR
5 72. 5%, E T A RS R EREETEOES RN AE Y. BEERTE 1990~1992 FH
R, :

3.3 KAWL EREREERS HRANES TS HERTRT HR%,. N
82. 9%, MIFTEEEETE 1990~1992 4E A i, BRiZMEL T ERKEN.

# % X M
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WEMAHERERRHER,1090,6:41~48 :
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1895,15¢H A):141~147
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The Organic Energy Dynamics of Forest Soil Ecosystem
in South Subtropical Region of China

Liao Chonghui

(Guangdong Institute of Entomology, Guangzhou 510260)
Yi Weimin Yao Wenhua

(South China Institute of Botany, Chinese Academy of Sciences, Guangzhou 510650)

ABSTRACT In this paper, the organic energy dynamics of forest soil ecosystems in natural forest and artifi-
cial forest was studied. It included mainly distribution of energy in litter, soil animals, soil microbes and soil
humus, change of energy storage in 1990~1992, and status of energy budget. Most of the data was synchro-
nized on-the-spot survey.

Three plots were located to the west of Guangzhou, to the south of the Tropic of Cancer. Plot I, the
monsoon evergreen broad-leaved forest, was located in Dinghushan biosphere reserve. Plot II, Acacia
maﬁgﬁﬁm forest = was established in Heshan. Plot IIl, Schima wallichii—S. superba, forest was located in
Heshan.

The energy of soil ecosystem storéd mainly in soil humus. It made up 76. 30% ~83. 6924 of the total
storage energy in the soil. The litter made up 7. 05% ~18. 91% and the soil animals and soil microbes made
up 6.97% ~7. 45%. The store organic energy of natural forest in Dinghushan was the highest in these three

plots. But, its quantity of soil C(carbon) was far lower than that in Changbai Mountain in temperate, and
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was about the same as that in Jianfeng Mountain.

The store soil energy in Dinghushan descended from 163. 67(10%] » m™%, 1990) to 132.17(1592). The
change was related to the decrease of forest litter fall in recent years, In the artificial forest, the store soil en-
ergy was relatively stable or slightly increased increase because these forests were in developing stage.

In 1892, the total input of soil energy in the natural forest of Dinghushan was 19. 83(10°] « m™2). It was
smaller than the total output (27.74), so, the store energy decreased 7. 81 (10°] * m™ ). In Acacia mangium
forest, the energy budget was basically in balance. In the Schima wallichii forest, the total input of energy
was close to the outputs from soil respiratory. The outputs, including the runoff, the percolation and the
root absorption, can get supplement from the exchangeable inorganics in soil and the leaching matter of rain-
fail.

Key words Energy dynamics, Soil organic matter, Forest, South subtropical region.
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