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RENAHMAER AR A E MR TRESKRTREY PAIEAN 10 EELREBNBEEERMNE K (Quercus variabilis)
FIART EEAEA W F LS (Lindera glauca) W W3 fERES . B REFW . E 10 MEBEMNERT 9 A BN & BN H 8
BREBREUFEH A2 EREPGIs FDRERXRHBERTEHR IR . oWMERBERH A RERSH WIS
ABRE/RE BE/AENHKERRE. BRESMEENERT A EMPMEHNERRERW) KERRXER/W MAR
?%Ei%/fﬁ%%%%ﬁ$m1 KHEXR,DBER LI R TF AR . Trichoderma sp. 1 M Cladosporium berbarum X2
Wik Aa —ERAHE WD BE ; Trichoderma sp. 2. Aspergillus fumigatus., Alternaria sp. . Penicillium sp. 2 X KA R . £
AL S ERE e W B R E 2L 547, B4 i 68 1 A T 858 ) H 1 ; Chaetomium bostrychodes ., Pestalotia sp. XF AR Jk
. 2RESYE EEHFMAAREN DB, B 53 M 881855 ; Aspergillus niger, Penicillium sp. 1 RERE 7% A B A
SIARR SWMILSYHAEA —EWNIREN. AREFEIHFHWIFEENAR,MEERBEEEZAIRARENESR.
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Decomposing ability of filamentous fungi on leaf litter in Quercus variabilis

forest

SONG Fu—Qiang, TIAN Xing—]un* » HAQ Jie-Jie, CHEN Bin (School of Life Science, Nanjing University, Nanjing,
210093, China. ). Acta Ecologica Sinica,2005,25(1) :89~95.

Abstract : Decomposition of litter is a very important process for nutrient recycles in forest ecosystem. Of decomposers, fungi
play a critical role in the decomposition process. In the organic layers of the soil many fungi have such roles. We are still
unclear which fungus is most important. The aim of this work is to determine the decomposition ability of fungi on the
decomposition process of litter in the forest of Zijin Mountain with pure incubation method. The fungi used in this work were
ten main decomposing fungi, Trichoderma sp. 1,Trichoderma sp. 2 ,Chaetomium bostrychodes, Pestalotia sp. , Aspergillus niger,
Aspergillus fumigatus, Alternaria sp., Penicillium sp. 1, Penicillium sp. 2 and Cladosporium berbarum, isolated from the
organic layers of the Quercus variables forest which dominated by Quercus variabilis and accompanied by Lindera glauca. Two
litters of Quercus variabilis and Lindera glauca were chosen as substrate materials. The substrate leaves were cut into 2. Ocm
diameter circle blades. Twelve of each kind of the dried sterilized blades (60°C) stained with the fungi solution were placed on
the agar medium (2% ,20ml) incubated under 20'C and 80% moisture condition. The lignin and carbohydrate contents were -

determined by King and Heath’s method. Carbon was analyzed by K,Cr,0,-H,SO, oxidation method. The total nitrogen was

determined by Kjeldahl method. Samples were harvested from 5" week and 9™ week. Triplicate was prepared for each
treatment. The results indicated that during the whole period of nine weeks, the decomposition rate of Quercus variabilis driven

by the ten fungi was, in general, two times to that of Lindera glauca. The weight loss of both leaves in earlier five weeks was
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significantly higher than in later four weeks. The decomposition rate was negatively related to the original Lignin/N (L/N) and
C/N ratio. According to the weight loss of litters and the changes of Lignin/W (L/W) and Lignin/C (L/C) ratio of litters
during the decomposition perio.d, the fungi could be classified into four groups: (1) the Trichoderma sp. 1 and Cladosporium
berbarum were carbohydrate decomposing fungi; (2) Trichoderma sp. 2, Aspergillus fumigatus, Alternaria sp. and Penicillium
sp. 2 were lignin and carbohydrate decomposing fungi, but more preferred for carbohydrate; (3) The Chaetomium bostrychodes
and Pestalotia sp. were lignin and carbohydrate decomposing fungi with lower decomposition ability but favorite for lignin;
(4)The Aspergillus niger and Penicillium sp. 1 have decomposition ability only in the early five weeks. The decomposing ability
of different fungi varied for a detritus. Even within a same genus, the fungi also demonstrated significant differences in
decomposing abilities.

Key words:fungus; litter; decomposition ability; lignin; carbohydrate
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HEYVN D BESHRET ALK FER/R AN —TEEZHLAN K7  HoBERBMNESREAEAT NAEELH AEY
MABRERLEFNBEREZEYEANFSIENETERERR IFE A2 LB BAERY . EREFRESEERIAE
VRSB BPHEEEENAGCE Y BN IEREHEEMNHEIDRE IR ENS . ERRKLEFGIYZF 2 5%
MERARE . HEMEMERER, KoMBE L M MAERBRPORES . —EHE RN BFRFZYD 4B ENHRMNEHET
THE.AGETLEFHEBAARENEENER MEAEANBEERFAAEZTL2RXIBENSEEAS . B, FBR RaiEF
FE.RRBHENRAEYNRESIRE—FERO T EY,

REYHERMRIREEFRERETREYEFNEELEEREAZE LM AERS. HWHRPHE IL2ER
S A0 B BT R R AT KRR A TR 2K 0 R R B TR A RE RS e X L Y 40 A R B 7
EMEE, HRRARMPHARENAERELZWEFATHRENNEZR T  AMMHENY TFTEEN AN BARMS A
% FLH XI5 A AR R T BT ST HRGE AR A

BE& I TIb4 32°5 , R4 118°48' , R TAL R S, T HARBFEE, LT HERHEHLZL A6, 2R BN RAE. K
BHARES I FEFFERISE, B FERN R Bk (Quercus variabilis) s K& WA M (Lindera glauca) FE KRB, TEXF I
BRABH T EABEEGT ABED BRI HANAERESTEEZMER  BAE-BKXF THDHAEDBRIETE
FERBEFRTEEERL 9N ~8TUHBNRERF ) ESHPAREZEAES LU FENRBENRAEELREBTLEHE TR
HEFE MXEEENEHASERRAEIERRANE ., ALK ER AP NER L% D EQRZIFARERNEZ N L IR
B 10 Pl 00 3 Bk L 8 T SR BE 3R 4 RIS, ELERAS B B R CBROD X R B2 BRAK B P9 B B R R A B BR AR R = AR A R L BA LR
HHTBENER ERBRNTBRERERKETREYRBEIRFPHIEA.
1 #MRSAE
1.1 RS
1.1.1 fiER BENHAITFRERY EESIWREBRKRUEEIRAERTEFRZLREE R ML L IMER T 10 #4k
BB BR : Trichoderma sp. 1 (TS1).Trichoderma sp. 2 (TS2).Chaetomium bostrychodes (ChB) . Pestalotia sp. (PS). Aspergillus
niger (AN),Aspergillus fumigatus (AF).Alternaria sp. (AS), Penicillium sp. 1(PS1),Penicillium sp. 2 (PS2).Cladosporium
berbarum (CB),7E PDA i L4 IS, M AT TR TR LB H .

1.1.2 ZEHMHE FTXEERTES LN TEEZZREN AR KR Quercus variabilis) FA & 3 # I W (Lindera glauca) "k
HEBME. BAEDT 2002 F 11 AEREHEAR TSR, BN E TiXPFH i B8 8Fmia GR 1.

1 BEHFAUABHRIRBUEERS

Table 1 The original chemical composition of the leaf litters

—

a3

ot o AER WESE RESE CIRZ3c AKER/BRE WE/AR
Plant : Content of Content of Content of Soluble Lignin/ Carbon/
ant species .
P lignin (%) carbon (%) nitrogen (%)  carbohydrate (%) nitrogen nitrogen
1 Bk Quercus variabilis 28.50x1.22 48.6410.78 0.92610.15 2.6210.52 30. 78 2. 92
HGE: indera glauca 32. 76 2. 02 43.08=%1. 35 0.578+0.11 1. 5410, 26 56. 68 74. 53
*» P HIEE HF{E =+ %E1R The data in the table indicates means +=SE (n=3)
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1.2.1 AHBAE £ FER TSRS HER 2. Ocm SITHLHER BB WA B K M A fTAURITE /b R (T FL &R X 7 BB
— ¥, EREHERE AR LEHEEARA,BAOCHERAPTHRGHEEE. REE/IMAHE,.HHIE. REBRAKERP
121'CKH 30min, EWMERK B R XBEFHOFER ELEA 15ml TEK . HRERERGCEXELHREZHL) . EXENTAFLE
HRBE BRFHBEER 20ml 2UHBENFREFREL. B— 1 HRHRINER . B— 1 FHRBEEENMR 12 . RARE
20C  JB ¥ 80%~90% HIR . HEBAHRBEER. HFAFSHAE B RXOME IFME 9 O HBRER AN EEELH
KERERE I HMEZ AT AREOCERTRAPHRTGOHERERE, BERAIFTTHER . HHEREE,
1.2.2 BAEHYERSTINT KEEMLBRAESY I ERA King #l Heath F Y. FREURES 0. 15g £ . TI. EFRTH
BER-ERRCEBYE 2% HEBRALEE 2h, AWTHEHE . R AR B KERRBBMESR 2.5%,120CKHE 1h, » & FE 6
SIS CTF R KA. BIANEBIARAGEE . BHAELRHRALEYINE, . MEBRAEARE W 2nl BAXES . H
A 5% &8 Iml M 98 % MMM 2ml, B H/F7E 490nm T EHXAHEE, U D-# W83 E B dext BB, BB R N emILey
TR,

REY AR ERERERBRA - HRELEERENE; 2NN ERARRBREEGIKERE;TENBSETER N
W, AXRAEMERFEFEMBF FRERAEAY Y LR E S

1. 2.3 BESHr

H R EER(Y) . W=W,—W,)/W, X 100

XHP W, hHRIEE, W, 2BEHHRNER,

ARBFERRER(Y) L= (L, — L)/Ls X 100

XP Lo RFUBARESE.LHRLEEARESHE.

2RI EWRER () C = (Cy, — C,)/Cy X 100

XH.Co AR ERELEYEEC HRAEEMUESEHNE2KILEY TE. KH SPSS version 10. 0 it Kb HITHH
G .
2 GREGWH

2.1 REDEEMK
R2EMAEEFALESBE B ROANEIRGE 4 ROONNMENTEERMERBESLE. NPAJLUIE R AR 2 HFEEYE—

MW AKNETTBEIDAR:;B—FBEES AR ARKYEN RBEE ST EAHER LB 10 MEEFRESRETRERLIBE
TEESHARSE I RMEMNERIBEZET THME L AR B RERP<0.05),
X2 OHAEERMAEDEAENBEXEESR (W)
Table 2 Weight loss (%) of two litters driven by the ten filamentous fungi at two stages
BBk Quercus variabilis | WA B Lindera glauca
%ﬂ{ 5 o A (FE1~5/) RBREGEG6~9 D = 9 A GE1~5F) BEHEE6~9 D
Fungi o week Early stage Later stage oh week Early stage Later stage
(15t ~5% week) (6"~ 9gth week) (15t~ 5" week) (6t~ 9th week)
TS1 6. 8040, 274¢ 6. 544 0. 6349 0. 26 4. 70+ 039" 4. 7040, 275" 0. 00
TS2 12. 3240, 214 7.071+0. 4774 5. 25 7.88-+0. 21% 4.2530. 358 4.13
ChB 5. 554 0. 05A! 3. 9840. 234! 1. 57 3.55+0. 468 1. 8840, 49% 1. 67
PS 7. 38+ 0. 28Ae 4. 3240, 537" 3. 06 3.2840. 368 0.89+0. 265 2. 39
AN 8.1440. 1244 5. 38+ 0. 344¢ 2. 76 1. 50+0. 4588 0. 07 40. 028 1.43
AF 14. 481+ 0. 197° 11. 81+0. 444° 2. 67 4.92+0. 24" 3. 66+ 0. 205 1. 26
AS 14. 61+0. 594°P 9. 824 0. 594¢ 4. 79 8. 62+ 0. 248 4.29+40. 5080 4. 33
PS1 13. 81+0. 794¢ 13. 4240, 4542 0. 39 9. 16+ 0. 60be 7.154-0. 398 1.29
PS2 16. 3240. 9142 10. 4840, 334¢ 5. 84 5.42+0. 4484 4.2210. 458 1.20
CB 4, 654 0. 43Af 2.9140. 214" 1. 74 2.18+0. 185 1.92+0. 52% 0. 26
¥J{H Average 10.41 7.57 2.83 5.12 3. 30 1. 81

FHREE R FEHE T BRHEIR The data in the table indicates means+SE (n=3); Bli7H ~W¥HP A B X EFXZB X RARAPEGRBEER

¥ £ % The different capital letters of the same row in the same period indicate significant differences (P<C0. 05) between two litters; [F] 5] A [F]
INEFHBRRBEMEGEAEREELZR The different small letters in the same column indicate significant differences among fungi (P<C0. 05)

2.1. 1 R ESBRBGE S EIOMNAEFFREHEHFRXES2FESAMEEH 2.91% 8 13. 2%, HP5ELKE
RN tum sp. 1, BAK B KX Cladosporium berbarum 10 P EBE K FHRER K 7.57%:5 BB REREEB 10%
KA 39, 9 38 Penicillium sp. 1. Penicillium sp. 2 #1 Aspergillus fumigatus; R BREF 5UFH 3 f, 1195 £




92

('

E B ¥ O

25 %

Cladosporium berbarum . Pestalotia sp. Ml Chaetomium bostrychodes ; ¥

I RAMOBARAET A REREE SN ~10KZIH, HEH

HEEMRHEFRBAB IR FARETHREM, HPRET BB BN Penicillium sp. 2 (16.32%) , B KB {5 & Cladosporium

berbarum (4. 65% ) sTrichoderma sp. 2. il Alternaria sp. AL ¥

{0l IS

Limlt

E R EBELT 10%, 10 EEIFIEBHHFFEHELE

RR10.41% ., BNAERLHOHFESBHEGE~IREEHREI /DTG 1~5 B, e Trichoderma sp. 2., Alternaria
sp. Penicillium sp. 2 &tEiE@&ﬁ:ﬁ%ﬁf‘%ﬁeE$#ﬁﬁﬁﬂT 4% i Penicillium sp. 1. Trichoderma sp. 1 B~ B % 2t B 39 H-
HREHRMN N 0.39% M 0.26%.

2.1.2 WM R Penicillium sp. 1 B L

I A ESBELRATHRERERER 7. 150, KEEKRLENH FErH

LBEB/INT 5% . Pestalotia sp. \Aspergillus niger ZTET BB JLFEEBE MBI (<120, 555 2 Aspergzllus niger R&3E 1)
FRERENKO0.07TY%. R LKEBNE 9 BB, Penicillium sp. 1 IS H A EAERXNMRAEE (9.16%), B 8 Trichoderma

sp. 2. Alternaria sp. . Penicillium sp. 2 H¥EALE
BL.RERSMA 4. 13%H 4.33% ., Trichoderma sp. 1.Cladosporium berbarum W |- &

KRE,
2.2 BEDILFRTENL

P AR o AR A R KE

WEMBEMHEAFRNBESREEYMARRNTE. |
2.2.1 FEYERUEYARE MNRXRIHWAUEBLERTUFTL,I0MEFENHHAoBRIESs AABEIRAN, RA

Trichoderma sp. 1 ¥R EHMH 2K S RERBERT LHABM F (p<0. 05, MHEE
IS ARERHNEER TWHABM R (p<<0.05), 10 FEEF
HEYrREEZRR . BEWEZERWEHEH,DIHHBEWEHGE 6~9
sp. 2 RN FESFRNENEHE2KILEYAE

KRERBWHFEBREER N

(19.32%),HHEZE K E

| Trichoderma sp. 1 HFfABEEH R ERHES 9
H,. Bl BN E 2RISR LT

1%%%%?%@%%? 5% . Trichoderma sp. 2. Alternaria sp.

HKRF,EF 10.39%.

I-'J 1

R R E R

FELXREWILFHAEN A HRE

NG R BB 2RHERNOAEEUREEN BT, TREUET 10MHER

S FMEBEREEN A2
A Penicillium sp. | WARTESR 9 M 5 6% KRN 2k
JD 2k & R R E R A B A (0. 0654);
10 Fp H B Z (8] f& 1L g i 28t 5 9 8
M s ANMEN LS RERRERR
R 0. 0000  WHARESBH BN EHZERARR

M Penicillium

FIHZRAESYHIE S TER Alternaria sp. BRI ILEBT FEREB IMME S ANMERN KIS RERETF 104
R ERHE, 58 10.50%.5. 69 %  ER HEHNIBMEN EH SRS RERNE KR U.82%),

3 MAEERARAZDEARNP2BRLSURERT 2 E D

Table 3 Weight loss (%) of carbohydrates in two litters driven by ten filamentous fungi at two stages

2 #k Quercus variabilis BB Lindera glauca
BN b 5 o 5 CBIH (B 1~5 D) EHCGE6~9 D 5 o B (E1~5F) BHME6~9 /D)
Fungi o week | Early stage Later stage ot ek Early stage Later stage
(13t~ 5t week) (6th~9th week) (158t ~5% week) (6t~ 9th week)
TS1 10.5740. 478 9. 7140, 185 0. 86 19. 3210. 644 19. 32-4+1. 3944 0. 00
TS2 25. 6510, 724¢ 17. 29+ 0. 6744 8. 36 12. 3340. 495 8.1140. 475 4. 21
ChB 6. 53+ 0. 4278 4.7140. 29M 1. 82 3. 9940, 34B 2. 00+ 0. 29 2. 00
PS 9. 2440, 524! 5.0140, 2741 4.23 3. 491 0. 448 1. 044 0. 462 2. 45
AN 11. 6730, 524 9. 3240, 694¢ 2. 35 2.0140, 1588 0. 08+ 0. 045 2. 00
AF 35. 4240. 494° 26. 524 0. 864° 8. 90 6.771+0. 43B¢ 5. 264 0. 30 1.51
AS 30. 201 0. 694¢ 20. 30+ 0. 764¢ 9. 91 10. 50+ 0. 4854 5. 694 0. 398 4. 82
PS1 44.79+0, 624° 44.70+1. 174 Q.06 15. 8940, 558 14. 5040, 2B 1.37
PS2 28. 5540, 53Ad 18. 16+ 0. 694¢ 10. 39 6. 894 0. 428 5. 85+0. 318 1. 06
CB 7. 6240, 3848 4. 5740, 447 3.05 2.840. 328¢ 1. 60+0. 145 1. 20
K{E Average  21.02 16.03 _4.99 8. 41 6. 35 2. 06

ﬁ*ﬂ?ﬁ@ﬁ?ﬂ]{ﬁih{&ﬁ The data in the table indicates means +SE (n=3); EfT R —KHAE A E X E F &

RLAVMEHRETES

X £ 5 The different capital letters of the same row in the same period indicate significant differences (P<Z0. 05) between two litters; [8} %A [A}]
WNEFERREMBIELELEEEZR The different small letters in the same column indicate significant differences among fungi (P<{0. 05)

Bk Trichoderma sp. 1 ¥  HE IMAEFHBFEREHFH A ARBERAREXASH T IWHBK K

2.2.2 FEYVARRERWKRE
BHE K4, p<<0.05), Aspergillus fumigatus B EBEN A ARBRENEETT
AEATTEZE T RS HIEBNAREREREZMRT 10 FENFHE.
berbarum T Mo R R KRR NS, REFR/PT
M Alternaria sp. B 7E 8~ 31 (9

R R®R, KEERK;

DI R KRR RBRE B R KE

HEBRK(p<<0.05),Cladosporium berbarum
Trichoderma sp. 1. Penicillium sp. 1 1 Cladosporium

~ 1. 00% . Penicillium sp. 2 T4 B AT 28 LM F AR

5% 10.99%),



¥ 2 & The different capital letters of the same row in the same period indicate significant differences (P<C0. 05) between two litters; [6) 1] AN

13 KEER L. RESKTIEFEZLREBENSEEEN 93
%5 BIZE 4> % 5 1 s Trichoderma sp. 1.Cladosporium berbarum ERBEHIILFREIBILARH A RBERBIGE S .
4 0FHAFEEAHAZDEREMPARREETTEOD
Table 4 Weight loss (% )ef lignin in two litters driven by ten fungi at two stages
¥ B Bk Quercus variabilis W 8B M Lindera glauca
[ Lx 5 o 5 B (1~5 R E¥6~9 B % o B (1~5 &) fEH(6~9 &)
Fungi oth nk Early stage Later stage o week Early stage Later stage
wee
wee (15t~ 5 week) (6th ~9th week) (13t~ 5™ week) (6th~gth week)
TS1 3. 581 0. 08¢ 3. 39+ 0. 064 0.18 3. 48+ 0. 274¢ 3. 48+ 0. 254¢ 0. 00
TS2 16. 744 0. 554¢ 8. 13+ 0. 324 8. 61 8. 5940, 298b 4. 4740, 268 4.13
ChB 7. 631 0. 344 5. 4140, 334 2.22 3. 9240, 358 1. 88+ 0. 18® 2. 04
PS 11. 6440, 394d 6. 56+ 0. 354 5. 08 3. 83+ 0. 25P¢ 0.84+0. 378 2.99
AN 5.474+0. 30M 4.1940. 314¢ 1. 27 0.5240. 118 0. 01+ 0. 009Bs 0.50
AF 26. 494 0. 3872 18. 304+0. 5942 8.19 5. 75+ 0. 25Bd 4. 104 0. 238> 1. 65
AS 23. 954 0. 344Ab 15.2340. 57Ab 8. 72 10. 9940, 2282 4. 67+ 0. 328> 6. 32
PS1 11. 001+ 0. 6244 10. 741+ 0. 2844 0. 27 5.3240, 31% 4. 654+ 0. 07Bb 0. 67
PS2 24. 24+ 0. 444k 14. 891 0. 574¢ 9. 35 6. 581+ 0. 395 5.1540. 2758 1. 44
CB 1. 89+ 0. 16AL 1. 28+ 0. 124» 0. 61 0.47+0. 078 0.2940. 03 0.18
#1{8 Average 13.26 8. 81 4. 45 4. 94 _2.95 . 1.99
Eh ¥l I E 453 1R The data in the table indicates means+SE (n=3); a) 47 I — B} 31 B A ] KEZRBERPIMEHIREFES

n"{

INEFREREMEZEDSEER The different small letters in the same column indicate significant differences among fungi (P<C0. 05)
2.3 HEDMEEND

WIEL 2~4 W EL R, X
— 25 U B A ) B B ) i e 43 L L)

M F 5 7] LUE A 5 ik A
AREMEKLSOHEEAR
{HAR
SXT ek e YA — R A
REEXT 2 Rp it R R AR
B#R AR /N, B L,/Cy /NTF L,/Cs i 3X 2 b B 8 78 Bl 3 A (LA
BEENRESBARENEN SEWHANFRNEAERES

ﬁ:

L/WH# L/CH)
J& 7

ivflad
Ja i — 2

EANRSEBAEOARNARARRREALRS2RALGYREA T ENHE

IR R R
18E 71

B 10 FEEX 2 FAEFEYW SRS BAHAEHE L/W M L/C MIEZERBR, REMITIH R

1L

B B AR, ABH AT R BEA,

Trichoderma sp. 1 Fl Cladosporium berbarum B 2 FHEEY L X B HAREM
I EMAREES MM ARENFHEN KBS, TLAAXHHEIHEE

n‘

88 H B4 REE . Trichoderma sp. 2. Aspergillus fumigatus . Alternaria sp. . Penicillium sp. 2 4 >

EAAMEL MR, Bl L,/W, fiL,/W . HEBEEKRKC1. 0,1 L,/C, ML,/C;
2 BRAEY A E—EBRE LB T ARE ..M H4o®
M. TN IX A EERSEENIRENER.

b L/W M L/C HE

Chaetomium bostrychodes . Pestalotia sp. BN EEER G 2 Fhnt F BN ESEP L/W M L/C AR HER ., WM A

TR 040 BB O HE 5, T X 28R -& 9 89

M L/C WEFEEHDNAR

JRE 55 . BERP Aspergillus niger ., Penicillium sp. 1 MBS E L/W
VB L/W 1 L/C (WL EE BN, B L/W, KF L,/W,, T L./C, H/NTF L,/C, B HE, X

% 156 B 5 5 /™ B Bk 7E I 5 43R BT 30 0 K R R R A BR AL A R R BB D BRABER L T TE S B3 X B D O R BB 0 AR I 55 » 0 A RE ) R B
Z TR,
x5 MAOBWHERRML/WHL/CHE
Table § The L/W and L/C ratio in the early and later stage
¥ BBk Quercus variabilis L 8 Lindera glauca
-8 ] A (1~5 D B (6~9 D RIR (1~5 D e (6~9 &)
Fungi Early stage (13*~5'" week) Later stage (6"~ 9" week) Early stage (1°t~5% week)  Later stage (6"~ 9™ week)
Li/W, L/Cy L2/W Ly/Cs Li/W, Li/C, Ly/W, Ly/C;
TS1 0. 52 0. 35 0. 66 0.21 , 0.74 0.18 — —
TS2 1. 15 0. 47 1. 64 1. 03 1. 05 0. 55 1. 60 0. 98
ChB 1. 36 1. 15 1. 41 1. 22 1. 00 0.94 1. 22 1. 02
PS 1. 52 1. 31 1. 66 1. 20 0. 95 0. 81 1. 25 1.12
AN 0.78 0. 45 0. 46 0. 54 0. 22 0. 20 0. 35 0. 25
AF 1. 55 0. 69 1. 71 0.92 1.12 0.78 1. 31 1.09
AS 1.55 0.75 1. 82 0. 88 1. 09 0. 82 1. 46 1. 31
PS1 0. 80 0. 24 0. 68 0. 40 0. 65 0. 32 0.52 0.49
PS2 1. 43 0. 82 1. 60 - 0.90 1. 22 0. 88 1. 20 1. 36
CB _J 0,44 0. 28 0. 35 0.22 0.15 0. 18 0. 10 0.15
L/W =K Ji i B R/BEELEESE L/W=Ilignin loss (¥%)/weight loss(%); L/C=KRELEAH /2L EYELETLF

L/C=lignin loss (%) /carbohydrate loss(%)
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3.1 AR EDNEEDHENE R

FEE 10 Fp BT AR ML BB IR, WA ZEFEREER <005, FIAHANRBRERIFBENREER
FI#EHBGE 2. HEEMERANEH FRABRPEAM IO MERAREEURKEHEIERMMAIAE  EREMNFRE TR
FRRAEYAIEFRSERAIMENFRRKER . RV RLEEIVSEREZWREYREFEENEIRARZ — Berg
FUINRREDFPHNBES RS EAESBVHMENNBRREEEFH . MEMNTERREREIEXARESEL W,
Taylor'™ S AN M FRE D R HNBERERZKAFT SO NEBKRE/ARZLREN  REFEKENMSY SHKEEZSG (—C—
NH,), i A AWM L B— MBS BN REETEREYREGEREBRNEARS NN FESE, UREMEDXEFRNTE KRB
HEERNIHEYDRLESER. ARERRE—MFEFBENRNEAY RE-LEBHENERAHBIRE. XEHTAAREXNY
FLERBEY TN ETEEZRESYREABEEEHBABORRE, Mellilo ZAHEN HAPARESEESEZ LT LLRHA
MEHSBREFREBHOER.ELEBRK . SEEERE, RZHAY ., mFR4EN 2 BREY TR AEZEY T B EHH P
MABEEERE RKRBEE/ANKE/BEENLKENRTFUEARG D BEMYF B ERWMES R — 2 XF T Taylor,
Mellilo %5 A\ B &
3.2 HIEAMGEHIARBERERTERRE

NTEFHMTHREBENH MBS, IBENAB2 NP G 5 FORMEHE 4+ BB E. BREHFRERER
(ROWUEH 2HHFEIOMEEN/ERT, MNP REREBESTER. MBHEAER  ZREENY B2
MK ARG ES ELmEmMARPEBRI EXBE T BEERAKECEYEASARY . aTHEBEY B BT HHE
BEIEEE D .BAMARTMN I0MEBEEEESFIIHAEEEHEET R LA AXEE S R RE HFEFHRERE
SHRBEHRBIREETL . AEETF ENAKEEMANREYBREATTIEERKAEY U R B ERBRARESS M
FRAMASBRAREBRREHBEID. YMENYE#HERAAI - EBEN  EERABANARTBOSGAER KR
B NBEERERTHR. EEFLAEBHAEBAMNAFENAKRE, W Trichoderma sp. 1 X i S B b 8 53 & LA & Cladosporium
berbarum B BB EHET A RXEXZUBRREZILFBRFRE, L HEFHEERHB S AREEAREZ T oF
BB 1.
3.3 ABEEIHEES R EZEE

ZREFEWDIBENEHEMERAEARZERLE P, FLRIEFLET IANE, 2 BEFREFANRKERMN 2.91 %
13. 42% , ILEHHUA 0. 07 % 3] 9. 16% . T Osono ™%t Fagus crenata M EEFIEF 8 H . EREZHBR L RAAFERAFERIE
B ZREFENTHBEEE0. 6%~ 4% 2B, RKERREXSRERERHAEL/WRARRERERS2KLGTIRE
RZWHEL/OWMAREREMNBAEDNAABERUREFAN S BENRIEFEEENBRES ABRAAL/W M L/C 15531 H P
10 M EHEAE 41 MMt R BTGB #H1T T -6 GR 5) , @A BE 2 th 18 W Trichoderma sp. 1 Ml Cladosporium
berbarum BX WAL EYWEH — N BRI W B HE , Trichoderma sp. 2. Aspergillus fumigatus . Alternaria sp. , Penicillium
sp. 2 X AR B R . SRS YEA 2 FE S ERE 2B Y 28, Chaetomium bostrychodes ., Pestalotia sp. ¥ RJE & . £ 1L
S YEE S REESIBR IR R EMN DR, Aspergillus niger Penicillium sp. 1 RE—ENHAMN KRR . &KLY EE 2 H6E
H. A RAREEX S FRENAR,BFERFRBREEZEWAE BERNER Trichoderma sp. \Penicillium sp. | Aspergillus
sp. XM Y R T EE BB Osono'? A K Trichoderma sp. . Penicillium sp. . Aspergillus sp. 1A ERAERH)
SEERERBAR.EIMNMNAKREBERKETHFATEEREBREARBRUNGAERVEBE. V5 ET Trichoderma,
Penicillium . Aspergillus B BAMENF#TREAFRER. ENNIBENNRAFELEEEER GE 2~4,p<<0.05) HEE
Bl T#—2205.
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