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KX EPUNME ESRERREY I EONERH LRI BRESRE N EENFRIE. UEREL
ITREBEEM R, S AR + R T 0 ~ 10 em,10 ~20 cm 7120 ~40 cm MR ARFHE HEMEFTEY
B SEWENRRFRERSHT T ANANE, SREN, RUTEEERPRERHLTAN C. &N 2
Ca, 2P F14: Na FO& & KM N.NH,* -N 5 NO, "N LIR#HH K. EB P N RABHH TR THREZ LB E
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SRR AERH L BB A L BUE VA R AT AR R
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SRR AE BRI AE K R B R B I A KB R A
Feor AU HE KB AR K B, MR
BRAUBER B A A KITEENERYR,
MAERLZRFHESREMEEY B oM
KAEFREHREEEEMESNE" ", & hiF
EEBENEREE AT SIRET BHEARE
R . 20 H4E 70 AR LUK, B F R B
BRONA MEEFRERIBAESENEE
BRTIRZ —, — Lo 507 £ BA BN 1L
0 ZR PR R A 2 4 PR S R O 2L A, L T AL A
SHAT T HFSE, BT 3E 2 X 4845 1L b T AR A
BREMEHY TEMAEE R R EEFVHRETH
KBS,

BT P Xt b e B A 49 JBR 4 1 o 3 P
S FE TR FRESY, RELERS
ARG X MUREA R E T8 X AREK.
A4 i L 3 V8 A 45 R K, T L 7E L T 4
A M B R B BB M A A R 3K,
HEHEA Y EERTRRRN RO E
B, e 32k X 1) 08 P B SRR AR AL
MEHBHRNIE EHEY ROAR PR . F5H
SRBEFEHTTHES . R, HXRUTHEEE
B B AR S E
ok BRI o A SCLARE AR Ly 1L TR B BEAE AR 3t
&R EE S S HZ R AAEEE MO R+ AV AL L
¥ BUEWR C N, IR 3 R %, H 54K
THERFEEE L BEHTHE, FTARBILTE
BEMRT R RAR Fr 08 BT MEDE
Y85 VR 1R SR B, LA S R A3 1L e 1R 1 2
EBEEARTE M A ) B R UG R R L4701
i, AR AT HE AR P BRI K 8

1 HR5E

1.1 HREHARER

FEURMTFZREE AR . B L X # B
PAFR—FFaL - 7 58 16 9 L Bk, /& == 04 1L Bk 181 R 43
FHIRRK,23°35' ~24°44'N,100°54' ~ 101°30°E, 3¢
%48 2 400 ~2 700 m, #H%F B2 1 500 ~1 600 m,
ZAREERERERZE AREXM T ILEH
H RN,

RSNV TFRELERFZARRPEELOR
KRR It X, #h 40 B 3 24°32' N,102°02' E, &

R 2400 ~2 700 m, REFFEPIEREEELER
1996—2005 SRR BAR , i i X 4 3 1 0% i &
1947 mm, X HHEE R 1 192 mm, HXHEE 85% ,
FXHKE 1.3 C,HELAFHKB(1 B)S5.6
C,BEHAASE((T A)15.7 C, 2FEXEHL 180
d, SEAER NS, 00,

I TR & 8% BARERFIR 2 600 m LA b M 14K TR
W, 5 EX ST HERR 6.72% , —FhH KEHL
B [E] B2 BB K R m , AR 3R B R K, il
¥, A BA N ERER KRS SBES
H87% EXIIBRE R 9. 4C, BIEFAE, LB
#EH S ~7 m, £ E d 88 M 47 ( Lithocarpus pachyphyl-
loides) 58 ¥k At B8 ( Rhododendron irroratum ) ZE$4 feh2H
B.AT B EGHESEa = EAR, R TELRREL
47T ( Sinarundinaria nitida) . & L 47 ( Yushania ni-
isakayamensis) i R, (8] — L FF AW R gl i B
A, B2 mER, BiEfEERREHEE, &R
Bt A HL A 5 o B8 B ( Elatostema monandru) | %
S/NE E 8K (Araiostegia perduran) T AW B ( Mecodi-
um polyanthus) ,
1.2 HRHFXEFLE

SREERT[E] 7 2009 - 04 F109, REH XLHBR
HE AXEBAAEERARETESHGTET
BRIL W T REME L, 4 RFELLTHESE
BHEE SRR, ERRBIR P RITELTHE
BB AR PR X B, B 100 m x 100 m K EE
77, BEHLE IR 7 N B2 5K 24 BRisETTARIC )G
TR, B TR AR B, T LU HEBR R
EHTHHRMEEENRERED R, &R
Nadkani % A" (8975 ¥ , % R 48 (0 MRS B A 40 4
BEMAEEYENS R ETRORERE L. R
T 5T AREGE L BH17 8, FEF T LB
SR RE A ST, R R LTS8
BRI ERSEOFES  RELBRPHLET 2
H%BL 0 ~10 em 10 ~20 em #1 20 ~30 cm =42
KWERES, BER3 MR . BEREREIEL
HREEAEHEAM LR, LHEREFEEAL
HWHRERWSHEYRE, HEHREHZT KA
ACHRFE, G 2 mm LI FH N FRMERD 5 A
FHERRE
1.3 REHZE
131 s maNE

REAMELRRER"Y  RERH 180



28 TR 29 %

4 R R AR L T AR T M2 39 R, vt
oA TR T R LA R ) B 40T B SR R - SR 2 A 4
Wi d. AP, RAITM TR E M +
STk e re ST i, i LA
PURM R ERARR . EERS AL - SMmisn
E.ENFTERANKERL. 2P K,Ca Mg i
&84 HCIO, - HF {Hf%, AR BREEB TR
LI (ICP — AES) 52, & Na Fizc#ett K Na
#)& &8 | mol/L CH,COONH, ZZ#: 242, X Fi
BT RO (AAS) Il &, Ktk Ca** Mg® | &
BRFICP - AES #i52, #tbd H AP W2
A 1 mol/L KCI 35 #—+p FI i & 5 U i , BH & 7 3¢
B (CEC) R AZEB:I 2 , pH (BRI A7 35 E
(KEi2.5:1),
1.3.2  +5ERUEYE C N FIrRig 3R R il

AR N L5, TR AEYE C Ml E
FRGEEEFE, E RSN 0.45 A
YENEHAYBNAGEREREE KRG 1,
BE R HR 054150 5 £ S0 0% 38 B 9 o SR B
H&I&&[IZ,MJ o
1.3.3 +HARERITREENE

EAED, LAY P RAABR L aEN
%, H% K KA ICP - AES {2 , KR AWM #
PE, BARMESECR AR BB LAk
BRBIE,
1.4 HiELE

A SPSS 13. 0 B3t - r LR B\ HITSR
a5, R A HF 7 2 537 (One - Way ANOVA)
REARIEETEZ MMBERER,

2 ZR55

21 UTEEEHAEEELIEAMTIRARE L
b3 0p R4S

MR (R DT UEN, AKILTRE 255
bk S5 Ak RS 7+ R A B LA A AR K 2
R HESHHER 0 pH [EEK, KEEH -
pH {EFE & Tk 0 ~ 10 cm REWHE +. WA
THAHI C FRFBEHE FTHBENTBERLIE,
HAks + AN C NE B+ 2 HEER NN B %
TR, amls K B A YR, SR ERHEEHE +
JUEHRAYUR, XRS5 H At 1 X 51
BRZh, REEHELEN.£P. 2 Ca ke Natf
SRBESTHRTITHEBRE L, HXMEREL B
FEREITHE MK, MAEEE+ P42 Mg Al
L2KHTEMEFAEERE L, WEER LA
BHBETHBO ~5 cm BEXRLE, BR T
HERERLE,

TIEMHE TR BB R AR AR
Ho BEATER(E2), RUREULTRE 5
HHREEE MR TR A ENEME R
BHEESTHH=ENZ KL, 55 2K 1 5
B1.1~2.94%,1.7~12.8 {%#1 2.4 ~38.62, ;X &b
ERERHHEELHEENENITMEER KN
#o hEBH TR HRIEAET K .G’ Mg*" |
Na* ¥ 8 % & Tk + 38, HIH 264 H + iR
FHH0~5 em WEHKFEL BHAE T FHIBIEA
12, W AP R F A5 2 5,

£1 REULMEERRAT S TR E L HELSE

Table 1 Basic physical and chemical properties of canopy soil and soil under forest floor in the MCF in Ailao Mountains
[ { g3 pH Org. C N K Ca Mg Na N
Soil types (H,0) /g kg™! /g kg”! /8. kg™! /g kg™! /g-kg™! /g. kg /g kg™!
4.03a 437.4a 22.21a 1.36a 7.08d 5.48a 1.92¢ 1.04a 19.09b
H bR A Canopy soil
+0.03 +1.40 10.04 +0.00 +0.09 +0.11 +0.01 +0.03 £0.02
0~10 3.80b 267.6b 12.41b 0.86b 8.15¢ 2.41b 1.68d 0.56b 21.57a
~10 cm
£0.17 +2.37 1+0.07 £0.02 +0.08 +0.09 +0.05 +0.02 £0.22
KT
R 3.76b 87.64c 5.10c 0.52¢ 10.27b 0.49¢ 2.03b 0.71ab 17.17¢
Soil under 10 ~20 cm
10.12 +1.57 +0.05 +0.00 +0.07 +0.02 +0.02 +0.09 +0.23
forest floor
20 -40 4.12a 48.294 2.724 0.484 13.19a 0.28d 2.33a 0.49b 17.75¢
~40 cm
$0.12 +0.30 +0.02 +0.00 +0.41 +0.01 +0.03 +0.02 +0.53

TR PR —FIBUELRFHERER B E (P <0.05), T, Different letters following mean within the same column meant significant difference

among pattems at 0. 05 level. The same below.
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. Table 2 Cation exchange capacity and exchange cations of the canopy soil and soil under forest floor in MCF in Ailao Mountains
AT AR e fftk £ 5 Exchangeable Bases /cmol. kg ™'
i Rt:3i] Cation Base SR " -
Soil types exchange saturation - K* Na* Ca?* Mgt Total
. exchan-geable
capacity /%
bases
HARAE C i 64.63a 75.52a 2.50a 0.24 20.80a 3.5a 27.04a 5.%a 2.82d
SRR 361 £1.00 £0.06  £0.07  £0.47  £0.05  20.40  %0.17  £0.54
0-10 57.40b 44,13b 0.99b 0.14 7.24b 2.89b 11.26b 7.25a 6.99¢
s £0.60 £0.0  £0.03  £0.35  £0.03  £0.39  £0.26  £0.30
ot
HTRRLR 27.78¢ 11.73¢ 0.30¢ 0.07 1.03¢ 0.53¢ 1.92¢ 3.45b 11.0la
Soil under 10 ~20 cm
+2.22 +0.19 20.01 +0.01 +0.03 +0.01 +0.06 +0.15 +0.06
forest floor
20 -40 22.13¢ 5.90d 0.15d 0.06 0.30d 0.19d 0.70d 1.37¢ 9.79b
T 0.4 £0.34 £0.01  20.01  0.02  £0.00  £0.04  £0.03  £0.07
#3 RFULMESHEHRAESHTIHRBALINEYNRS
Table 3 Available nutrient of canopy soil and soil under forest floor in the MCF in Ailao Mountains
r———— HuP % K Ki@EN BER E-%-
Available P Available K Available N NH,* -N NH;™N
Soil types " . .
/mg. kg /mg. kg~ /mg. kg~ /mg. kg™! (mg.kg™")
Pl 74 1+ Canopy soil 82.01a+0.54 778.33a£8.97 1179.00a £11.01 83.04214.70 11.20a £1.07
HTEtm 0~10 cm 43.51b +£0.83 305.33b £4.67 732.00b £2.00 10.43b x2.14 2.37b £0.15
Soil under 10 ~20 cm 7.66¢ £0.20 91.67¢£2.73 319.00c £11.15 6.85bc £0.72 1.69¢ £0.07
forest floor 30 _40 cm  3.75d £0.04 51.00d£1.15 178.00d +7.51 6.29¢ £0.84 0.73¢ £0.03

TR A RIS RIS E R R AR
MA RIS, R LBV EYERET
BIBEN' o MR 4 FRTTE L, AR I A B0 K
KERPHRSRYBER THMERE L5, 4512
M+ 3EE 1.9 ~21.9 51 2.6 ~15.3 f5; EARR
EENWEELE AEBHELAKBR EERRM
HSEHRBESTHLEZHEHEL, 2 5 R+
1.6 ~6.64%.8.0~13.2 {5F14.7 ~15.3 1§,
B IR BRI 7 - B A A R E B RHT
AL AT LA H SRR M35
22 WHEHBHHABRALRAMTRREL

MR EDR CNREFHEL

WESER(E )R, ETENNE, LMESE
BHAMNERHE T e E C N B ER THt
BB, ETEHBAEYEY R CN 55153
4.820.79 pg/g F1748.69 pg/g, 4 52 Ak + 41
HEMEYR C N 1.8 ~4.5 {580 1.8 ~12.6 1,
Bt &b SN, E 2R M EE

YRECNHEREK, HF0~10 cm L HEKHAE
YR C N HHBHH 10 ~20 cm #1120 ~40 cm
HER. IENERALNNEDEYR C NS
FEEFI1 712,79 pg/g H1767.46 png/g, 5 Bl R Ak
FEHMEYEYE CNR2.4~3.2/F/M1.7~5.5
. EMEZR LB HEEDEYE CNG
ERABE,
23 UNMEREHAAERELEHKBTAEREL
0 P A s R

H48 % T AT T R AR R [R5 1 0
WlELE R (R 3) , R 20 d BB HTE R PHE
bR - ST R 55 2 B L e, B B
PR L VPR B R E T AR £, P
20 d 3R E MO L A CO, BT 717. 84
pe/8, S Fi R AkHE 0 ~ 10 em 10 ~20 cm 1 20 ~ 40
em =GB+ CO, B EM 1.2.8.9 f117.1
5 s T 2l 1 7 £ R P ISR A B 21 783, 36 pg/
g, S B EHkH 0 ~ 10cm .10 ~20 cm #120 ~40 cm =
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Fig. 1 Microbial biomass C of canopy soil and soil under forest floor
of the MCF in Ailso Mis in wet and dry seasons
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Fig.2  Microbial biomass N of canopy soil and soil under forest floor
of the MCF in Ailao Mis in wet and dry seasons
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ZHCa P NESE,C/NW. IXHEAEFMEEF
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EEHBERTATHRER. sHRERERBE
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it + 5 CO, R AT RS,

B L E IR E R R TN EEER
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Physical and Chemical Properties and Microbial Biomass of Canopy
Soil in the Montane Cloud Forest in Ailao Mountains

LI Zexi'? ,LIU Wenyao' ,CHEN Lin',SONG Liang'*?

(1. Xishuangbanna Tropical Botanical Garden ,Chinese Academy of Sci K

2. Graduated Uni

ing 650223 , China;
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of Sci , Beijing 100049 , China)

Abstract : As an important component of the mossy dwarf forest ( MDF), canopy soil provides essential substrates

and nutrients for the growth of abundant epiphytes. In this study, nutrient status, microbial biomass and soil respi-
ration of the canopy soil and forest floor soils at different depths (0 ~ 10 em, 10 ~20 cm and 20 ~40 cm) were an-
alyzed and comprised in MDF in Ailao Mountain, Yunnan. The concentrations of organic C, total N, total Ca, total
P, total Na and cation exchange capacity were significantly higher in the canopy soil than forest floor soil. The
higher concentration of available K, available P, available N, NH,* ~N, and NO, ™ — N were also found in the can-
opy soil while it decreased gradually with increase of soil depth in the forest floor. The microbial C, N, and respira-
tion rate were greater in the canopy soil than soil on the forest floor. The forest canopy soil has an important ecological

function in providing nutrients for growth of epiphytic plants and maintaining pattern of epiphytic species diversity.

Key Words: canopy soil ; physical and properties;soil under forest floor; microbial biomass; montane cloud forest;

Ailao Mts.
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