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WE - MNATHIL 3T ARFTIHEREEHREAGFREEIAEDAESEETEAR ER2RY . (DMBEN EE &8 .8 17-
B R (46. 3 X100 kg/hm?) > FifT-HEAR-¥ =K (25. 8 X 10° kg/hm?) > EFAT-HE AR MK (6. 5X 10° kg/hm?) , (2) 8 bk B 4k 4
HEEHFTEDR kg/hm?) . Hi17-BW =X N 553. 14,P 54. 63,K 164. 75,Ca 606.12,Mg 125. 78, i fT-#ERK-B =M B N
269. 45,P 23.61,K 96.31,Ca 367. 04,Mg 79. 08, B #7-# A N N 68. 69,P 7.73,K 27. 64,Ca 21. 66,Mg 11. 45; %% T2 B B 4
HARTIT-RZERNTT-ER-RZEHKICa > N>K > Mg > PLiIT-#EARKUNEN > K > Ca > Mg > P, (3)ff
-2z EHRNFT-BR- s EHAABEENHER IR MANK B EQ B BN B4 XAB RS TR HMRY R
ROGBABEBYDRE D> ¥R EE> BEREM) EVIRERESHRANHE S FE > LB fiIfT-#AKEEEB LR
BRBECEHAILFESHE fMM-BARK FTHT-BER-EZEHKNHMT- B ERERETEREINRESSBRES NN
38.15%.23.54%.19. 4%, (DOENBREEEHREMEY HE . EW NEZRKE . BRERERE. B0 . EREE. 281k
ABMEBHELEIEEFTM-BZERSTHMT-BER-BEKRYAFESLE >HEB §iIfT-BAKIHE > L-FR. &8
R EERAT-HEARRERT-ER-BZERETIT- R EREKERE A THEETHEMAEYRE BSESHZEH K. A%
VB amERER. AED AINELREFAREZH AR KB ERZHEMRK.
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Bio-chemical properties of the forest floor in subalpine bamboo communities in

western Sichuan

QI Ze-Min'?*, WANG Kai-Yun”?, SONG Guang-Yu', YANG Wan-Qin® (1. Southwest Agricuiture University,

Chongqing 400716; 2. Chengdu Institute of Biology., Chinese Academy of Sciences, Chengdu 610041). Acta Ecologica Sinica .2004,24(6) ; 1230~
1236.

Abstract : The standing pool, biological and chemical properties of the forest floor in three subalpine bamboo communities in
western Sichuan were studied in this paper . Results showed that the standing pool was in order of the bamboo-{ir-spruce
forest (46.3X10° kg/hm*) > bamboo-fir-spruce-birch forest (25.8X 10° kg/hm?)> bamboo-birch forest (6.5X 10° kg/hm?)
at first. At the same time, the pool (kg/hm?) of elements was 553.14 (N), 54.63 (P), 164.75(K), 606.12 (Ca), 125.78
(Mg) for the bamboo-fir-spruce-birch forest, 269.45 (N), 23.61 (P), 96.31 (K), 367.04 (Ca), 79.08 (Mg) for the
bamboo-fir-spruce-birch forest, and 68. 69 (N), 7.73 (P), 27.64 (K). 21. 66 (Ca), 11.45 (Mg) for the bamboo-birch forest.
The order of elements was in sequence of Ca > N > K> Mg > P in the bamboo-fir-spruce forest and the bamboo-fir-spruce-

birch forest, but N> K > Ca > Mg> P in the bamboo-birch forest. Secondly, the content of the organic matter (such as
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organic carbon, crude protein, crude fat, crude cellulose, free-nitrogen extracts and so on) in the different layers in the forest
floor had the order of the litter layer (L) >> fermentation layer (F) > humus layer (H) in the bamboo-fir-spruce forest and the
bamboo-fir-spruce-birch forest, but the pool of the organic matter had H >> F > L in both of the forests. The content and pool
of the organic matter in the different layers of the forest floor were in order of 1.-F layer > H layer in bamboo-birch forest.
Furthermore, the average decomposed rates of the organic matter in the forest floor of the bamboo-birch forest, the bamboo-
fir-spruce-birch forest and the bamboo-fir-spruce forest were 38.15%, 23.54%, 19. 14 % respectively. Thirdly, the quantities
of microbes (Bacteria, Actinomyces, Fungi) and the activities of enzymes (such as acidphosphatases, proteinase. invertase,
catalase, polyphenol oxidase and so on) in the forest floor were in order of F>L>H in the bamboo-fir-spruce forest and the
bamboo-fir-spruce-birch forest, but H > L-F in the bamboo-birch forest. In a word, the results suggests that with the
succession from the bamboo-birch forest to bamboo-fir-spruce-birch forest, finally to the bamboo-fir-spruce forest., the
microbial quantity, the enzymatic activity and the average decomposed rate of the forest floor will decrease but the pool of the
organic matter and the nutrient elements in the forest floor accumulate gradually, implying that the nutrient cycling rate
decrease gradually over the succession processes.

Key words :subalpine; bamboo communities; forest floor; biological and chemical properties
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R ETEERHRESEENFERIE KBV USBERETEED T ERSHTE CNP.S ) IFHFHE L4
R RAMAESRAEFRAIRBHESTIRZ - fiIT- 2B KENBER LM EEEBERB — LR ITARH
Y RBHOMERRE AT RAMAAIZFEREN TR . B LUHFT- A ERESESRERRASTIERL. “ERHEX
RERAEFMENY., E4AE REMNBEERLUELEHT- AERESRARASEYRE . BERABEREHHELREC.BE
KNBERUARKENBEHRIHEAARSTHEENREY SA¥HERRAEARRBE B AXUMSHRNHES
IWARBKENBRFTHERTHEENEEEEPNLE A EMEESE. AN T ERLUSEAESEARERE.
PIRBEAAMERRNELSIBMBERARBE IO ETE LS ERE RN EATTRER2EE,
1 P X MR

AR REEAERE B AR X GRE 103°55'~104°10' , 3646 32°49' ~33°02 )W B W L F AR L 104° 5404 33°MiF . i
R 2950 m, FEREKEL 900 mm, N EFEHBER 2.5 C.=210CHEMRE X 1056.5 C.7 B EHBEEHR11.7 C.1 A
FHREN—6.1 C. FHRMIEB—12 CH, KENEFENHFM-BEERRK. Kb, ST AK—-FF - K- S -
M- R ZERELE RIS HRREEREERN—TARBEEFRI  ERX BN FHEER  ERE X,

X1 WHrREmaER

Table 1 General situation of research site

HEBRG HEIC) HEC TR @ L R g, WAE OO LR A A
Forest type Elevation Aspecl Slope Soil type Age (trees/. m . est Height Can?py Main do:Tnnated
Density  Diameter density species
WIT- %=k 2950  NS140 30 WIMBEFAIR 160 468 33 AR RIRY RREY B
M B £ W 25 75 K B
- - AR . BEHRIRTS
_ 2930  NS145 35 HBBE 90 225 2
» Z A by 0 18 0 B RRER AR R
I 7T-FE AR K 2935 NS145 35 (IiMbERERI 60 52 12 13 10 zgg‘%@ﬁ‘ﬁ&ﬁ‘ﬁ*g‘

x HiT-¥2 = #2 4K Bamboo-Abies and Picea forest; §f 7T-# A -% Z £ # Bamboo-Abies and Picea-Betula forest ; ifT-# AR bk Bamboo-Betula
forest; RIL ¥ 2 Abies Faxoniana; R =¥ Picea purpurea; I Betula albosinensis; B fF Mt Betula wtilis; SREWAT Fargesia denudata

2 HMRFZE

2.1 HdRE
T 20034 10 4 20 A, B 1 mm 5 10 cm B ME L K RS HUREEE 0.1 m? MM H T REEEE 4y BI 75 & A7 -HE A M 55
- 42- LHIT-RERARRERENBEAE T R BR BB b BUEE B — 89 10 4 4, 4 B I 58 5 40 42 05

EUADZ 0O RNBHARMDESENBEERBYERRE . FRETFEAPFE LR S, IR E 80 CHE T W 2 7Kk
ﬁ%\ﬁ';ﬂtﬁ-‘u’)ﬂ | wuﬁﬁ%ﬂ@ﬂtﬁﬂﬂ'ﬁ,ﬁ%#ﬂ:ﬁ#ﬁiﬂuﬁfﬁﬁﬁiﬁﬁﬂﬂin
2.2 mthihdk
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HEETRE IR TYRERAMRTE SNBRSER K O, MAREAE: N REEOESEALHEINKE A4
HAB-ERNNE HERABRRE B KB RE P BHEKER; K BB KMA-KBXEEE :CaMg ARFRE ST HEAE
B

BMiEtNE HEN.ZEO0N.RUEMRM. ORI . SREABSEEENERAXBHE Q98O FES, mEHIE.
WEYRARGRAL HE . HE . LA e RAEE R,

3 &R |
3.1 WM ERRMEEHRESH. R

BHEBEEHR BEXISIBEE . ATNSAXRSBRAEAEYOER BHINEAER.BCER, FHZEBHNESEE
B ERESBNRERMEY MEEREZTHER D IMAKATHEETEZETEVBESHBSRBRAIHESF BE>L E,
FEREMHABERK QO 7DOHTT-BZERKRTHEETBEEBERFE, N 46. 3X10° kg/hm? (8 8 F )1 F K 5 He X 5 8517 -
BaEHEEEN LR, FERTERHMEAER/D O 10), BARIFHTIT-BEAKARSEEHERTHB W LSRR E) BT
BE,CEE/N MR 6.50X10° kg/bm? , RHHFHIY BER  HKRFHIT-ER-BZEKREEAEN 0.50) A EH BRI
By 25.8X10° kg/hm* GEE F R XA R 0. 9 ME AR ZAD) ., UELEREH . BEERLSHFIBRERNSHMA- B 2K
MAHERERE A THEETHEZUBRZEHE K.

22 HIRBEREEHEQRE PR
Table 2 The type and total amount of the forest floor in bamboo communities (dw kg/hm?)
A ¥4 2 (Organic layers)

. i R U B Com) - (dw kg/hm?) o
structural Horizon and depth Amount of dry material .
Forest type Canopy
e NREE  AEE NER S RRE AR Bl density
Layer Total Layers Percentage in total Total
WAT-Z 82 B 2 M L 0~5 L 8.85X103 19. 10
Bamboo-Abies and L-F-H F 5~10 0~19 F 16.63X103 35. 88 46. 34 X103 75
Picea forest H10~19 H 20. 86 X103 45. 02
WAT-HEAR- =B EHK L0~3 L 6.08X103 23. 54
Bamboo-Abies And L-F-H F 3~7 0~14 F 7.74X10° 30.03 25. 77 X103 50
Picea -Betula forest H7~14 H11.95X103 46. 38
Wi 17-HE AR Lp. g LFO~2 0~5 L-F 2.48X10° 38. 15 6. 50 10° 10
Bamboo- Betula forest H 2~5 H 4.02Xx103 61. 85

3.2 WMiITBEHEEHEERTESESLR

MNEFRTEIBENEEHESZEEEAHARE (R . IHEARRPERMT-BEEKRATN-BRA- B ZEASRABEK
R EM e B ARR P X B9 B S AR ST BB AR R dber R R R R B4 B MR ET RS R BEHTERSY
FARMELU . PEERTREFEAHEZHPR. fifT- BEAKBR K tXEHEARVUBHNER RN AR BERTENME
Pl BT, BN R VLA A KRB A T3, IR A KA,

23 HITHEEEXHERETESE g/kg) B & (kg/hm?)
Table 3 The content(g/kg) and total amount of the forest floor(kg/hm?)in bamboo community
N P K Ca Mg

fo SR 2R rm &R TR AR rE &K TR AR R
Content Amount Content Amount Content Amount Content Amount Content Amount

BTz . BEK L 11.24  99.47 0.91 8. 05 1. 65 14. 60 6.18 54. 69 1.34 11. 86
Bamboo-Abies and F 14.21  236. 31 1.12 18. 63 3.71 61. 70 13. 44 223.51 2.51 41. 74
Picea forest H 10.42  217. 36 1. 34 27. 95 4. 23 88. 45 15.72 327. 92 3. 46 72.18
L+F+H 553. 14 54. 63 164. 75 606.12 125. 78

WIT-#ER-ZEHK L 10.30  62.62 0. 70 4.26 1. 94 11.80  13.91 84.57 2.11 12. 83
Bamboo-Abies and F 12. 04 93.19 0. 91 7.04 3.57 27.63 14. 54 112. 54 2.63 20. 36
Picea - Betula forest H 9.51 113.64 1. 03 12. 31 4.76 56. 88 14. 22 169. 93 3. 84 45. 89
L+F+H 269. 45 23. 61 96. 31 367. 04 79. 08

G 1T -HE AR K L-F 14. 52 36. 01 1. 82 4. 51 3. 72 9.23 4. 65 11.53 2.12 5. 26
Bamboo- B H 8.13 32. 68 0. 80 3.22 4.58 18. 41 2.52 10.13 1. 54 6.19

forest L-F+H 68. 69 7.73 27. 64 21. 66 11. 45
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MNARRENBR ST REREETEER AR R EDE L TIRBENBRAFTT- R EREEFRTRERSF,
Hebh G HEEYETYHRES B HTE A kg/hm?)N 553. 14,P 54. 63,K 164. 75,Ca 606. 12,Mg 125. 78 ; H UK & #7 17-
WA-BEEK, EEHTEREN 269.45,P 23.61,K 96.31,Ca 367.04,Mg 79. 08; R E R MT-HAK . EEFE LR EN
68.69,P 7.73,K 27.64,Ca 21.66,Mg 11.45. AZ TR BAHAMB(ER DB . MT-RaCKREWTMT-HARA-RZEZHKCa > N
>K> Mg> P, i#FfT-#eRAKR R N> K > Ca > Mg> P, KREHREWMEHRMEEFR2BRNERRE. ifT-% P
HEST-HA-B A ERE N 0.75 M 0.50) M EHBEKAFHHMEE . ERTREBRERSEES KR
(EIHHLE<FE<HE.BEXFAHRAUHEENRZLIBZEZR. EXARRE-TZEHERENTE. MEFT-HAKBET L
2 AEBEH B 0. 10) GERIBF T AR . HEEHE LR EABEHEM TR 4BHANBR. ERXARCBESTLEA B RN
LFESHE . ARHHEZEHEERTRRE I HR4EHNBHISRE. SETF HENIT-HERK-TT-HER-B T EZHK-F17-
BEEAREEE . HEEHERAREHETRAR SEFRTREHER.

3.3 MITHEHBEEYEANESRSER

BHEBEEYERBHRASHESEANEEPHAENRESE, MIALZRUARKEREHRRFGTHEEMBETRER N
FREBEGO. AR EEQ HBY HAENTEABRLYIBRESEENIHBRAB AL B>F B>H B (Bi1T-#E AR MK
XL-FRESHB BEEMENSBOES  AERB ARG REREE@T-EARRE VI ERED CHIE R 2 RX
BBEYFH T RE56.5%.47.1%.61.4%.43. 7% . 51. 4% Wi 1T-HER-B Z WK 5 T B 42.5%0.25.6%6.47.3%.36. 4% .
39. 6%, MEIT-BEZHEHRS BN TR 30.2%.19.1%.40.4%.32.6%.34.8%) , EHLES M IR TRV BB 4%, B VLK 5 W8
BEHIT-BARSHMT-BAR-BTENRSTT-Ba K HBEERTHEIRMT- bR EXKEREE KA THEEH R
R WE S B AL

MIITBERLERIMBERTEEREENTEEINRUEGE S ORE . M- BA-2sEKAHIT- R aEXREIEE &
BRKUBEERTHWE) . FHHBEAQI USN~234ER. K TFEIEBXENTHKEEETRHEY 28K CL.I9%

R4 FREHEEHEARNWR SR (2/kg)

Table 4 Content of organic matter in forest floor in bamboo communities

. = A oLk BHER H g b o XARHY e 2%
Organic Crude Crude Crude Free-N Total Total C/N
Forest type Layer . )
carbon protein fat cellulose extract nitrogen carbon
L 582. 31 68. 32 22. 80 566.53 263. 70 11. 23 643. 41 57. 30
wIr-e e F 506. 73 64. 14 20. 43 471. 30 221. 65 14. 21 608. 54 42. 82
H 407. 50 54. 81 13.51 384. 24 173.12 10. 44 385. 60 36. 93
L 521.92 71.53 25.74 507. 20 241. 23 10. 30 556. 72 54. 05
WIr-eR-Bnizhhk+ F 463. 74 68. 25 22. 45 453. 92 183. 81 12. 05 462. 64 38. 39
H 301.11 53. 51 13. 42 322. 145 146. 50 9.52 310. 91 32. 65
L-F 465. 42 77. 82 27. 60 453. 31 211.62 13. 21 566. 52 42. 89
WP AT -HE AR AR
H 201.23 41. 24 10. 55 256.52 103. 44 8.72 235. 40 27. 01

* Fi1T-¥8 = KM Bamboo-Abies and Picea forest; Bi17-HE A -¥ = #2 4k Bamboo-Abies and Picea- Betula forest ; 8 17-#: A #k Bamboo-Betula

forest

2S5 MIBXLEFHEANELR (kg / hm?)

Table § Pool of organic matter in forest floor in bamboo commﬁuties

.. =% HEH H AR B iR ARE LY % ey 5 4 e
Forest type layer Crude Crude Crude Free-N Pool of Aver. decom. rate( %)
protein fat cellulose extract residue L/(L+F+H)
e L 6. 0 X 10% 2. 0 X102 50.1X107? 23. 3 10?2 8.9X103
— . F 10. 7 X102 3. 4X10? 78.4X10? 36. 9 X 102 16.6X 102 19. 14
et 22
H 12.5X102 2. 8X10° 73.9X10?2 36.1x10° 20. 9103
L 4.3X10% 1. 6 X 10? 32.1X102 14. 7 X 10?2 6.1X10°
41 - P K- 2 2
— . F 5.3X10 1. 8X10 35.1X10? 14. 2X 107 7.7X103 23. 54
WEEMK
H 7.3X 102 1. 3X10°? 38. 4 X102 17.5X10? 11. 9 X103
oA L-F 1. 92X 104 0. 7X 102 12. 0 X 102 5.2 X 107 2.48X103
;,...,..1..._..1,,..._,,,H 1. 65X 102 0.4X10? 10. 3 X102 4.1X10? 4.02X103 38. 15
* Wy 7T-9 mboo- Abies and Picea forest; §f f7-HE K- = #2 Kk Bamboo- Abies and Picea-Betula forest ; § #7-# K Bamboo- Betula

forest
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~29. 19U 2 MK ENECBERTEARBREINHES FE>SLE, FHX 2IMHRERBEEHESBR IR EIERE
WHRE . FAREE MHT-BAKMEEEHZENECER D FYSBREANER A8 15% . SEEAVELNE L-F 2
>HE HURANWDRBR-IREIAMBRAR . FoARER . ZFAMBEEHENIBZIRESAERLEHB) R W,
C/NHEAKAEESERNAIY S BEEN KRS, SHRAUFBEEFENC/NERFRERESE (R OFMT-HARR<ETIT-HE
R-BEER<E-B LK BHTIT- AR EEH ERGIT-#ER- S sERASTIT- 2o EKE T  F B0 @mEGR
SDETERE. SELE MEEHEFYSBEFM-BAKSTHT-R-BIERSH M-S ZEHKE D . FAEBFEH T
EFTHENKEER KATHEEHRESBEIZHTREIK.
3.4 MIMTBEMBEYREIBIBRSTBAEY AT
MEARENERFMTBENEETEAR AN HAFEN B R EZA (RO ERLUFTIEEHEETE=AMEDR &
FHERELSRE  HREAFALH RO ERHAH (WM A CKEEEHEHAE . ERARKES NS MEY B BH
78.0% . 11. 2% . 10. 1 %, Fif1-HER-B R W4 9K 66.4%.22. 7% .10. 5% B AT-HEAR BB K 73.3%.12. 8% .7. 4 %) ; 0 47
BLEHEVBBSEYBRAE O M- BHER-BIEKANFT- R EHANBEETEMEYEESEYEYEF E>L
E>HEMBE MW —HARNREHESLFRE. SHMHESEENEMEY S BEER AFMT- AR STFI/T-S 2K
BARSHT-RZERE O . RABE IR LT MTHERNTT- 2 csERNREER A THREBESETEMEDEBEEH
AR

e WHIRBERBEEHEMEWHBYH[ <10 /g T1]
Table 6 Quantitative distributions of microorganism of the forest floor in bamboo communities

40 B8 Bacteria B8 B Actinomyces KB Fungi

o Bk ey A H Buevg o LEAKROO
Forest type Layer ¥ & %) ¥R %) ¥ () (trTg/kg dr.y sotl) Soil water
Numb Numb Numb Microbe biomass content
Percent Percent Percent
Hrr-v s L 71. 4 83.1 6. 2 7.2 8. 3 9.7 3. 356 73. 2
Bamboo-Aé&ies and F 102.1 75.7 15.7 11. 6 17. 1 13.7 4. 835 77. 9
Picea forest H 43. 6 75.2 5 14. 6 5.9 10. 2 2. 292 61.3
B AT-HER-¥ TR K L 81. 7 83. 1 9.3 9.5 7.3 7.4 4. 362 58. 5
Bamboo- Abies and F 125. 4 65. 6 17. 2 10. 5 45. 6 23. 9 5.978 73. 4
Picea-Betula forest H 57.5 50.5 13.1 11.5 43.2 37. 0 3.435 54. 7
" Fy-HEAR K L-F 133. 2 67. 1 17. 2 8.6 48. 4 24. 3 6.137 64. 2
Bamboo-Betula forest ~ H 165. 6 63.5  28.4 10. 1 69. 7 26. 4 7. 988 76. 9

3.5 AMTHEMBETEBENT

ERMEBEET RS BEIBRD. TRKBBEEAB EERERB BB RA YR85, R S0 0 E A (2
BOmMERERBBREATFSRBE . - AR TR EEK M-S ERFRIKE N BB EY 2
FTRRERRE. EOM. AR EEABEURI AR 2R EAAME AL FEMENTREIUE D EHFN-4S

X7 HIRESEEHEHRFY

Table 7 Enzymatic activity of the forest floor in bamboo communities

MEREEE EOM RESENG i AL E W Z B E L8
R Bk Acidphosphatases Proteinase Invertase Catalase Polyphenol oxidase
Forest type Layer (Hydroxybenzene) mgNHi?‘l?}/E mg % B de:.(trose/g 0. 1mol/(L Ki\/.[n()4 . g) 0. Olmol/(L+Iz . g)
mg B /g (Dry soil, (Dry soil, (Dry soil, (Dry soil,
(Dry soil , 37 C,24h) 37 C,24h) 37 C,24h) 37C.24h) 30 C,2min)
& AT - L 0.53 0.111 11. 122 15. 325 12. 727
ok F 0. 55 0. 302 12. 456 19. 782 13. 050
H 0. 31 0. 097 12. 413 12. 163 11. 235
B Fr-#E K- L 0. 58 0. 194 13. 489 20. 138 13. 650
o By ¥ F 0. 65 0. 188 14. 484 21.054 15.425
H 0. 47 0.179 13.662 17. 326 10. 200
iR L-F 0. 64 0. 246 14. 346 15. 619 14. 501
ﬂ N H 1. 07 0. 292 15. 810 13- 793 20.175
x FiAT X Bamboo-Abies and Picea forest; i T-# K- = ¥ Bamboo-Abies and Picea-Betula forest s W5 AT -HE K % Bamboo-Betula

forest
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ERHNGHT-2ZERSERETPEBESENAFRE>SLE>H EMBR MARFMT-#AMKURZH Z>L-FE. BB ESMH
EHE(E DR EFT- ARSI EA-BZERSTHT- SR . RPABHTHENRERE . AEn S Z
REAK .

4 itig

TEILAEKEH BT HESEENZEHERE . ERTESEMCR . ANEHASNERIWTERRA EEFIT-#
AREFAT-HA-BEZEARRTFT- B ERKERE HEETRE2H ARSI ERTELRE . AINELREHAR. W58
RY S BREFHRE.EOBAEERRE. MAT-BAKEREHREBHEXNRE RIEFEERR. XOERT AE—
HHEBHATHLATAATEIY I BREE REEX.FOBRAERERIESY., REFERFEFERLTHE:

(MWENYBEIBRFHOMREAETT-AKEATFT-HER-RaERETT- S CRKERSEENEK. KEERE
BHREEETESBRN -1 EESR. . EHMTHENREEEP A T3 MKEFREXRAYES K L2HWNR LR B0
FEFABAEZHE K (=FSFH 0.10,0.50,0. 75, & R M & IR 2K, AR & ot 2 7 8 Z 8 B K, B W 0T A
BEHESMAIBRTHERTREREEAZTREK . ERcXEHRR AT PR SHIT-A- R EHRENE R
BRTETREBEERTHM-HAKLSD BFZEHRBEHKEH N p<<0.05),

(DENYEENRBEGLFEAROER., C/NEAEREARETBERNANYHBEEDY, fifr-2 38K 5 5771
A-BZEKRTIRENBC/NERAERTEEF OBEERTHM-HAKRASD EZEEKEBEFHKFHH p<0.05), itk
FERTAT-HEAR MM FFIT-BER-BZERRBTMT-BaEHRKEERT AID2BETRER . AILEREF CEEGNER.

QEAEYEREYHRENRY . FAEHETEREESEK. 25208530 LR . HEYERE R EE&KEY . BHEE
-HEARKEFAT-BR-BEEKRETIT- B ERKEREE . LRI AR EH K GEARKT HE &N 2 69k B B 2 8
DA BROZEERGE S MAREYTESRBSHEYERBREEHXE"S " FTUBR TR EAREEE K THEE
HEMEDRE . SEBEEZHBMROSD EZEHREHAFTIT- R oEXRSTIT- R R EREEENZREDHR B
EHEEMTHM- AR, BEHAKEIR p<0.05) . HEZEHEVTBERERAECEZNIES.

M RKEBIET— ST EBBERKBBEAVEYENEEATOAE  ARXEH KEHBHAEREEFTERNE
FERF . FTBREEKOHTHAELE 0.4~0.5 Z 0 B TR T A E M FMERKEE . B T-# AR K8 7-#
R-BBERFM- B EREERT P UXBAE Q. 7OEBHSFIT- 2 s EHRIGE SR WA T R mRAT
AR R MRERER HEHETEKERFAT. REREREERNEMUSITAARNETIT-EARKAEHAER 0. . HFK
REUERT I RAVNEREVERBESEES BRILEE-ITAHMBRAOLE, FNIRZHATFI T ELHRUGE KT
Bk, +WESHEEHBL EHTHER AR LRESRZHMTREF LI TR BE H B EHE A AR 34 WA, E Y
WmEEFARBABEAR IR KEBIBTYEBHRED F B
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