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Abstract; There are considerable amounts of canopy humus within the crowns of trees in tropical, subtropical and temperate
montane moist forests. As an important structural component, the canopy humus provides essential substrates and nutrients
for the growth of abundant epiphytes. In this study, the physical and chemical properties, microbial biomass and enzyme

activities of humus from both canopy and forest floor were analyzed in a subtropical montane moist evergreen broad-leaved
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forest in Ailao Mts. , Yunnan. The significant differences in the physical and chemical properties and microbial activities
were found between the canopy humus and humus from forest floor, due to differences in origins , composition of humus and
spatial distribution patterns. The concentration of organic C, total N, total Ca, as well as C/N ratio and cation exchange
capacity were significantly higher in canopy humus, whereas higher concentrations of total K and total Mg were observed in
the humus from forest floor. There was no significant difference in total P concentration between two humus types. The
microbial biomass C and N, respiration rate, as well as activities of sucrase, urease and protease were significantly greater
in canopy humus than its terrestrial counterpart. These results indicated that canopy humus belong to a category of organic
histosol with high nutrients content and microbial activities, and thus it could play important roles in nutrients cycling,

maintenance of species diversity pattern of epiphytes in the montane moist evergreen broad-leaved forest ecosystems.

Key Words: canopy humus; humus under forest floor; physical and chemical properties; microbial biomass; enzyme

activity ; montane moist evergreen broad-leaved forest; Ailao Mits.
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TG B 2R AR 28 B Oy o 1L 38 0 4 R bR, 32 B B R 2R A AR (Lishocarpus xylocarpus ) | B8 1 5
( Castanopsis wattii) 5t ZAa ¥k ( L. chintungensis ) \JEL A ( Schima noronhae) | ¢ M-1H 1 ( Machilus viridis ) . FHAR
2% (Hartia sinensis) \Z1LAERE (Manglietia insignis) 41, FeAREE 20 ~25m, 42 30 ~50cm, AR FERZEL
Fi1T (Sinarundinaria nitida) 3, JZ2 558 60% ~70% ,BE A2 35 B E Y 2 §& ( Plagiogyria communis) | 4H4&8
B E (Carex teinogyna) g el

AT 135 L B, 7E R R I B S W R, HARE S - 313208 3 ~Tem KRR E & WA LR
FYUH X Z A TR, RA L R AR R A B4 T b B RES , AR T R B PR Z R34 10 ~ 15em,
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BRI RE MR B 7R R A LR R I X A = AR, T BUN 1hm”  SRAERS A] 9 2006 45 4 ., B FAROEBRR
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B ERME B, BARRETER FER/RMEETHHEIT , ] F MR A= ¥ AR T R i R T
Y )BT ok , H ARG BURA AL 4 B A= W o, 7E ] SRR BR B AR A W05 A B B4R RAE

BT AT AT MR BT BT AR , 72 R AR B FE G A DA SE T 3R P BE DR L X AR T
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PARTE, HRRGE L SE S o B T AL B AN B P 200 B BB 20 e i AR 4%, 32 [B] SE 36 2% 70 188 L) 28 A XL
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1.3 R Ratriitk
1.3.1 #AEHFREIE

RiEESME XBI G REN " AR R A 4R G510 BB TR T Mgk 3878 I, BT A H 3
Aotk BRI RIF 5T 2 BRI RO T B, T LA AR 9% o X vk 5t 8 L J5 94 43 7 SR P L A B R
U AR B M A NER A REREA R, & N RAYKERY, £P.£K 2 Ca, & Mg R
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PR & B TR T £ (Thermo Jarrell Ash Corporation U. S. A) % , 38 #e: K™ \Na ™ R R T
% W Y63 4% ( GBC Scientific Equipment Pty Litd. Australia) Jl 58 , 38 #u4: Ca’* Mg’ * 3R L BRAR S5 B TR
F RGO E , 358 H (AP Fi NaOH Hfi @kl , FHES T30 B R AR 2, pH (R A HS
PrEiE (k2 2.5:1),
1.3.2 YR C N KIFIRE P FlE

YR C RIER AR BRI, SRS 0.45"07, kYR N ER AN AR
B, KN 6:1, BT RFOY 0,547 o WRIRER I R ARUT o 2
1.3.3 PrEHRNE

WS TS BB ROBRF ek , LA B M R 01 , i AKE RE-FE RS 0 A B pHL {1 F 28 wh
EWIEIE . HEFEREA Na,S, 0, E M, U 1g T 178 37 C LM T 35 24h J5IHAER9 0. 1mol - L™ Na,S,0,
ml $%7R ; IREE IR B AR BRI Lk, L 1g XU T 78 37°C AR T 3555 24h J5 4 B NH,-N i) mg 3
Fa EEMBAS =M LA, U 1g KT 372 30°C &M T 35w 24h SRS B NH,-N 5 mg 8RR, ¥l
45114718 B Microsoft Office Excel 2003 1 SPSS 13.0,
2 HR
2.1 AL M A N AR AOE R PE R B &

WA RERY, 7 KRR LI R T , 2 X 1L 00 1 4% R AR B A2 A 0 S ARG 5E
AU Y B 10.69 t-hm ™ A MERIEA VLY b BAEY B 44.3% WS BRERAI R 2.26 t-
hm (1) o -5 HT AR 2 BT TR A X B AR T H3% 0 ~ 10cm BRI &, URBES AT
0.60 g-cm ™) ZAIFHE, 7y 600 t-hm =, AR , MR ETE R I BT I 4K T R B
2.2 FANNIR M SR SR R FE S5 PK T 3 S BRI AR B L A o AR

EANEERRNE M TR T MREHEE, BEEFSSERE, HPAEICHE N SE4 543
560.05g-kg ™' #126.38g-kg ™" , /M FIRHAIN AR T MR BRI A 4. 1 £5502.9 £, WAUBHE R Z A1 22 Fak 3
W BENKF. REBHEBRARRERN C/N 14 Ca 38, 2 P EKRTEMRTHEBEAFHIEEFA
K, B2 K F4 Mg ZEAMORE R BT H 59 & 8 AR T R BRI, 251 A AR T MR BRI 22. 2% F
31.3% , MMEBRENBRBEE , HIRE S TR T HRERR, Bn B HEAENRHRE(ER2) .

F1 RELLMEBESEAHAREEVONERREEYE

Tablel Composition and biomass of the canopy organic matter of the montane moist evergreen broad-leaved forest in Ailao Mts.

WM 4E4EY) Epiphytes FREALFEAE 14 Dead organic matter
HE FRUTEY  RERED \ ‘ it
’ . Non-vascular Vascular ait ﬁﬁ*m MR G2 Sum
] ] Total Canopy litter ~ Canopy humus Total
epiphytes epiphytes
LR
Biomass (t-hm~2) 3.94 2.01 5.95 2.48 2.26 4.74 10.69
Bkt

Percentage (%) 55.66 44.34 100

FHES T3 B R IPA TR AT RE S BB — o TR L L3R o 4 N AR AOR PR R o , B
e Ca™ \Mg™ M K™ LB, LA Rssitett H i & B B TR TR BRR (32 3) , B MOE B BRI
B PHBS T B9 B D B3 , ZE PR KR BEAE B BR R IR 00 T , MO FE SR BB B R KE 57 20, A B AR A AT
HEEYER G RIFOERYR. AT RRBR A PN AP BFRERER, X 5ARK HIEHE
Ma BB A EINXR,
2.3 AU 2 N AR P ZER -5 A T MR S B TR el A B T PR B B Y LU

WRIFMELER (3= 4) R, LR UL AR F SR I M AROMOR B 28 SRR T 3 B B R B e W & CN
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SRWBERBELR, R PRTZMEYE CN S84 5% 5062. 83pg-g ™' 1 539.33pg-g ™", A BIRAR T
FIERR 2.4 F 2. 14, MEDBRRNHMEYE O/ N Wi E TAH TR BREEA,

PROEIE B FRAE 1~ 20d f) I % 6 B8 S 3 ek A o 3500
CO, BB A 7792. Q2pg-g ™", R IEABA T o ER BT
JRE 2.8 15, 2R B E , MEAAK T M3 B RR i
R R BRI 5, WA 1 B,
7 O ~ 1d, ARSI 785 9 P % 308 B8 P VK i 22 S R 19
SRS 7E 1 ~5d, B4 REAE R A R O R B R A KR I
TRETES ~ 10d; AR T M3 /5 28 R 9 PP R S B 4 52 F
e, Tk S FE L A PP 12 56 3 05 T M98 5 10 ~ 20d, T . | | |
S VS R ) PR B R T T M. MRA BB 7E L ~ 0 SR B Inceton days () .
20d R AR AR R R B PR R R B — EL R T
T ERERE R , RS 3 TR B I T 2 1 R 3 Bl MEEAESHTHREEREXREEFIEPTRE
AERAOES, BN R REAGREE R, T L
A 5 P R T2 G 1 S R O AR T M R T S5 0 v T Tebon vt cvolation from T canopy fumas and e
2.4 AN R MRS T S5 T i
72 VS TR FO TS A LA

S L L R MOPR S S B R B AL ARt B A W B T PR o R R (7 T AR T M B RR , T EL
B B BB RS M, P R IR IS M BUR M AR T BB RR A 7. 1.1. 8 50 4.7 45,
ZRHHIRBEKT(FE4),

3 itig

MR R B R R 2 A L ST i DRBR R BEARR . 78 W L b
YEIRIE T AR AR E I BEE LR B K 10 B ZE WS 5 RS ELAT AR B2 FRAGBE T BB L2, B AE Stk
EEFRIENEET AR, HE— MM AERMDITE , KW B 7R TR L, 233 Y LAk v
AR BOAMEBRR , T —HB A 0 A K B B RS, B T B A A AR R R K VB IR
S, 7K AR FARE , I _E AR B B AR TR 2 LA T bR SRR B8 B T R B R VR R AR B 36 68 P I B W i
YIS B S50, F 58—, TR T AT ERR W& B 2R RN . WHE
WS R R T B R T LB 1, KSR SR R R FE B - R S A AR P R S R, REER AR A R BT
BFB I A WIBE S T B 43889 2R MR OB HLAIR , B MR AE BB RSk, SRE TR RR T £
REOM T M2 T AR 1L, B — 2ok F 13RR B B B M EFH RS, B UBNBE AR E T
BRI, AU AR B GE IR LR AR, T BB BAE SRR SR AME it B R
EHER

FISTTART i 1 R R T S , AT SRR B 25 1 22 AAGS 75, T ELFR 40 & B, T EL G bk e 20 A
WA AR RBREBRRIZRED . Nadkami 20 75 BT 5 B0 HE BRI AR B RS2 R B8R , AR IS
BIFEHEYL C.2 N4 K 0SB EE TAT B ERR, M ER, B s Mg, & P4 Ca &
S Mg S RURHBFRHELERANE, 765810 L8 3 45 N M Mob TS BB AIAK T b RS B R
%t F AT B A A B B 0, (BB R R 4 K4 Mg FIASHet: AP B F & BB SR T4k F 3
FIETER , Wi BRI A P P o e B RS FAK T s 2 BB . 70 R 2 9y 12 5 P R 3 T T, B0
TRBIMB LTI AR AR SRR SAK PR SRR MEY R C N B R R EELRANEY B
SR B AR, RSB R N ME D& C N & 8 R IFTRER B A T 13 SRR, X T8k
SR 9438 IR SRR BRI L R IS B X

—— PSR SR
Canopy humus

3000 = —m— 4K HIR BT

Humus under forest floor
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SHEARRPIFH B, A X NSRRI R H AN C.2 N2 P ke KKEEURMAE
FRYE TR TR USRS /9 1.5.1.1,1.7.2. 0 /M 2. 1 5, & Mg (S BERAK, B4
Ca [y 8 RA LRI 45% . WEBRRMBEYR C RN HFIREZE 1 1.9 M 1.6 £, {ErF
MRz 5% J3E U B 8 bEBRHP BRAR BB, 7E 20d B3RS AR v , BRI AR 1L L S ] i AOMOR R 2 . B R B o
i) CO, AT MR IBRRNY 2.8 £5,4 7792 pg-g™' , &I Vance & Nadkarni 75 BRI A BN FAR B 2 45
R (410580 pg-g™) BN, X R T SRR IR RN BCE W SRR, R R BN RRES
AETNRR. ST TIRBTTM L, OSBRI B o 1990 4F Vance 1 Nadkarni X8 {5 20
LS ZRARMRRE ST B pH (RO E R KN 3.7, AR T 1480 ~ 10em R pH (HN 4. 4™ ZEAB5T P,
LUy R S N Pt AT FE SR 00, MO AR I pHL E.(3.9) /N T4k 0 ~ 10em JREER) pH(E(4.3) o AR
O AL SRS Y R M U 5 SRS AL AR, Tk PR B SR s = A R A ™, A SR B S R IR B
Fhies i)+ R SRR+ SRR AE

TEEE KT S S EREY YR AU R DR RS EE R UINEKR , ERAERRESREY
JEARF A RE R shid B P IR E B A G, S W BUHE N+ R B B R A TS e . B, BT
A ETE R I BHE HExt T IRRAMAES RES B RA R e TR T F AT BN ER. &
SRR 2 X BRAR LI T IR B P BEA T T D15, 1B B R SOMOe 20 R S A BT R LB B . A
WIFELER B , AL 4RI MR T 32 18 28 0 RE R 075 12k (1 T R AR 3 & IR S 08 TR F) 0 . 45
R0 AT R R A LK SRR 6.9 £ o (BAEABIIL R —ZAKEEE P, KT R ST
TR R B | R F 2 B 10 ) LA MO I R R B 14. 1% \55. 6% 1 12.5% o WL TT LAE i, MR S 7E
RER—FAMUF &', T HBEYE A GEER AL R,

MWEBE A BEE R RTS8 LY E Y B REE, BHEH W EGE, T HE BA RS
B, BT AMBRE L RINERAH AR, Wi BRI BB K2, Edward Al Grubb 3337 )L
PIIE LIS R AREY AR 45 SR 0 2 MR B TR R I 2 o AR B AR ) B B 1/3 ~ 172 e R R AR K 3
FRPR bR SR L R o LK R0 B A i B B 339 Y (B ZE RS A AR I LU ML TR AR R, MRORE BT R A T
20.7 t-hm **, 5 HZRARM A Y BB 62% , RA R ELFEWR 4% A0S FRFMM £ HEEHS (R
GREARES, IR A Y% ) 2HAEY R 220% %, £ 7 BRA TR LS % g
Fie MO A B RHAFEA L BN 10.69 t-hm *, H MR ERE R R o KM AW B2 21% , B
FORE 3 X R L AR AR o BT AL, TEi8 R A S HT 159 T 22 L 1L 3 380 1A 2% ] R, S R TR PR
AR L R 2R, O S FE SR AR R X 21 I AR AE S R P B RN ST H o, BRER
W R AR AR AR S RN ERAERE R,

Ve R A K BT B R RGBS RE R0 K MEF UL R A 2
PEHER R R RS m R A B ERABENAESEEX Y, 20 tH42 70 4F£RK L
e , BAREEICHR B P 15 MR M 2 A 2 B B B AR A A 2 B B B S pk i A
VLY (CRLIE B FE R ) WL 51 B R AR ST BRI BT ST IEZ B Rk 2 A3 A W S SUE B Y R
HE o R o R R AR A R T 3 X T AR R A L 308 e SR R, LR S R A A
YirpZHEtE , T EAGE)R P iR REH LR R0 & B & Y DL KBS P50 R , RIS R
GHARM G BRI, IS ERA MY R T BERNERBERMIF 5, 1L A RESREN T
SHEIN MR A AR R R GRS T I R A E RN AES IR, AR ENZ AR HEERR LA
YUK LU E— BN . R, R AR RS IR AR S ad AR o , o D058 A et i A A 4 K R A B8 B
YIeI Ry
4 4Hig

(1) FEA L L0388 5% W AR AR SRR A A ) 2 HORSBE A DL A B 3% 10.69 1+ b ™, e MR
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Fidi 21.4% . REBFEE) pH A THM T EFER, MEKHEN C.2 N2 Ca T8 .C/NAMHE TR
GENBERTATEERE, M REEK4.1.2.9.5.5.1.4 f5712.6 f5,H2 K. 2 Mg WS BN BHET
AT R, 2 P H&BEMRBERZ [ZFA K,

(2) A X L MR AR T R A e & C N 43 BIRAM T #R R R A 2. 4.2. 1 %, 7 20d HifH]
SRR, MO ZE SR PP IR 55 B — B TAK T R MO BRI, 3R Bt Rtk i M A B B P Rp i 1

(3) FEAMGENBTE B , REWEEE | IRBE A2 B M, O ML RAK P AR 7. 1.1, 8 f5 4.7 £,
—ERE E MR AR — R RA B E YIS ERA L KR,
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