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Effect of Several Cellulose—decomposing Microorganisms on Soil Organic Matter Transformation
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Abstract: In order to investigate the microbial mechanism of organic matter transformation and to screen higher active strain and the combi—
nation from all the isolated strain in black soils for applying the straw return to fields, increasing soil fertility and exerting the function of mi—
croorganism on agricultural ecological system. The incubation experiment was carried out to study the effect of several cellulose—decomposing
microorganisms on the soil organic matter transformation. Firstly, 14 genera, 27 species were identified and three of them were recorded in
Jilin of China from 181 black soil samples from April in 2003 to December in 2004. There were 14 genera and 24 species in upper layer soil
(0~20 cm) and 11 genera and 19 species in the sub—upper layer soil (20~40 cm). 11 genera and 19 species were the same in tested soil. Peni—
cillium and aspergillus were dominant among cellulose—decomposing microorganisms with the relative amount 33.33% and 25.93%, respec—
tively. The capability for decomposing cellulose was different, Penicillium citrinum Thom., Aspergillus niger v.Tiegh., Trichoderma
harziamum Rifai, Mycol and Trichoderma atroviride P.karsten, Finl were stronger than Rhizopus stolonifer (Ehrenb.)Lind. and Geotrichum
candidum Link. The application of fertilizer, especially chemical-organic fertilizer, can increase the number of cellulose—decomposing mi—
croorganisms. Four strains were selected from all the isolated strains in black soils in an incubation experiment. The effect of cellulose—de—

composing microorganisms on soil organic matter transformation was prominent, which varied with different cellulose—decomposing microor—
ganisms. The interaction effect between different cellulose—decomposing microorganisms in mixed incubation was stronger than the effect of
different cellulose —decomposing microorganisms in separate incubation in organic matter transformation. Among the selected four strains,
Trichoderma harziamum Rifai, Mycol had more effect on soil organic matter transformation than Trichoderma atroviride P.karsten, Finl, Peni—
cillium citrinum Thom and A spergillus niger v.Tiegh.
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LA KRB (Trichoderma virde) LS TR AR, £F
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I, BEXRINTIEAVR LR SRS, K, A
BRI N ATEWFFE Hh 43 25 A SR 4R 28 A0 AT vk P 8 T
4 BREAT IR R 72 28 70 T TR IR , T8 3o 3 571
WIS T A HE R il wAE LA HUT AL P OVE T, H
ATE TR R A MRS AL A T E AL, D i it
PR R R A S, DU Z TR APk
I, $2 i HIEAE T, S0 R AR E AR S RGP
TR

1 #MRE5FE
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P IR [ 5 RO =0 HREE . 30

FEAVER A A YT 29.7 g-kg™ FHAFE(N)127 mg kg
' HUIU (P) 48.3 mg kg GHEALER(K) 228.5 mg kg A2
A 1.18 g-kg” .pH6.20

1.2 ik FEHR

BERA PR FRFEFE, R B 5 ARAO 2K
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PR T 50 LT EEE, AR L IE 13 60 H
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1.3 ik E%

1 5 : 8¢ 0 K B (Trichoderma atroviride P.karsten,
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choderma harziamum Rifai, Mycol)o 4 TR K £ 52 38
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Table 1 The experimental design

pusel

AR

A B C D AB AD BC ABC ABD ABCD CK
1 A-1 B-1 Cc-1 D-1 AB-1 AD-1 BC-1 ABC-1 ABD-1 ABCD- 1 CK-1
2 A-1 B-1I C-1I D-1I AB-1I AD-1I BC-1I ABC-1I ABD-1I ABCD-1I CK-1I
3 A-TI B-1I C-I D-1I AB-1I AD-I BC-1II ABC-II ABD-1I ABCD-1I CK-1I
4 A-IV B-IV c-v D-IV AB-IV AD-IV BC-1V ABC-IV ABD-IV ABCD-IV CK-IV

T AREE 1B AR 2 SR AbEE 3 Mybe bR AT A0 EE 4 PR REAT . ALSREORE B A EE,CRBIME D MR AKE,AB, AD,BC,ABC,ABD,

ABCD FHRFARF IR A, CK: KA HALAL B F)

Note: 1: ignited soil; 2: black soil; 3: ignited soil + corn straw; 4: black soil+ corn straw; A: Trichoderma atroviride P.karsten,Finl.; B: Penicillium citrinum Thom.; C:

Aspergillus niger v.Tiegh.;D: Trichoderma harziamum Rifai,Mycol.; AB, AD,BC,ABC,ABD,ABCD denote combinations of different fungi; CK: sterization without inoc—

ulation



55 27 B 34 £~k

i

il

v

2y,
=

=

i 993

L:K,HPO, 1,FeCl;* 6H,0 0.1,MgS0,*7H,0 0.3, CaCl,
0.1,NaCl 0.1,NaNO; 2.5, 787K 1 L,pH7.2~7.4),

QWA NELF 2R A R I - FH B 2 R A
BB AT R IR - R A T (R AR L
(NH,),S0, 1,MgS0,*7H,0 0.5,K,HPO, 1,NaCl 0.2, Ca—
CO; 2, 751K 1 1),
1.5.1.2 £FYEZ0 i R TR R I 26 0

DEF At 2 3t T 47 B8 2l AR RS 35 3B 27 b 5 77 5
(g*L7):KH,PO, 1,MgS0,-7H,0 0.3, NaCl 0.1,NaNO, 2.5,
FeCl;0.01,CaCl,0.1, 355 20, 7%1f7K 1 L,pH7.2~73,

QPR R TP G 7R 3 - TS B 5 3R L (PDA) (g -
L) : h44 55 200, # 2 E 20, BiiE 15~20, 484 % B,,
K1 Lo

LAt Z 53 1 S ) s R 7R P L2 A 22 40T
M (g+ L) : K,HPO, 2.5,Na,HPO, 2.5, 35 14.00,CMC—
Na 20, & FIHk 2.00, BEREE 0.5, 787K 1 L, pH 7.0~
7.50

@RRLEAE Sl MA K B 7 451 IR S
FRIE A A T2,
1.5.2 JEFE P 5T B BUR 43 25 T

LL 0.1 mol L™ FEBERR AN 0.1 mol - L ZU AL
FTR A AR BUB S 5T, 1:1HCL 43 B SRR (HA) I &=
HRR(FA) , FE SR PR PR B R 75 1 i (Ol 2 A AL
T ) 5
1.5.3 - 3EHA LA I

0.4 mol * L K,Cr,0,~1:3H,80, 1A , 7F 130~140
CH R I 5 min, HAAERIAG B ET
RN

1.5.4 FHABFRA RE SR H I g J7 3200,
1.6 BIEFEIT O
K H DPS #5440 Execell2003 #E47 .

SRE5SM

TENBBCAT , 18 e AR I KT A 35 R 1 K T
ROR, BRI AT AR M FE R, SRJm AT B SR 57
SEUR YO S AL TR IR T U E R T o0 B A
I, SRR, A R AR R HERP R AR 1, Ul
iR e SR W/ R LS
2.1 NEIXRBAHERSHEX LEAVRERIT

2 R IMARFT KRG , FEIMA LT 4E 2K 77 fift
R B IR e A LSRR AR i o thi 2 2wl LA
A A R P2 2 4 22 73 i e A LU AR
PV HIANTR , $2h B — BT RR M 22 Fof o R AL B -
5 CK AHCARIA R TR R F K e i — 4
BRACPR L SR IR IS AERN AR DO KAREE Trichoder—
ma harziamum Rifai,Mycol.) FJAPLELE R 5 CK AHLL
W%, HUOREMEE ¢ (RINEE Aspergillus
niger v.Tiegh.), EFHEIE B (15 % Penicillium cit—
rinum Thom.), ZEfbi/ NI RIEFI R A (SREARE
Trichoderma atroviride P.karsten,Finl.)#Y T3, X 1iHH
TEGS A UL SR 2501 T 55 AL AT 2 3R 20 1R AH
L, B KK B (Trichoderma harziamum Rifai,Mycol.) £
AU R BV RO o (R A AN A B2 ] 352
AR ENAF

M 2 b a LU R 2 P kA B R S
Bigw Al LUEA HLB A i 564k, IF HAEA DL
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Table 2 Significance analysis of soil organic in black soil +corn straw treated with cellulose decomposition fungus

HHUETAL 53 KT AR
g kg %o CK A B C D AB BC AD ABC ABD ABCD
BAIUE TP 53.49 4521 44.88 44.30 43.50 4327 43.14 42.16 41.05 40.88 40.71
(TOM) 0.05 a b b b b b b b b b b
0.01 A B B B B B B B B B B
HIIRMHA)  FHIME 2.54 2.89 2.89 432 4.16 432 3.39 4.75 498 3.39 5.43
0.05 d d d abc abc cd d ab be d a
0.01 E DE DE ABC ABC BCDE CDE AB ABCD CDE A
WHIRRFEA)  THH 0.62 5.17 221 6.00 5.19 1.62 225 5.16 1.37 2.07 4.80
0.05 g b d a b e d b f d ¢
0.01 F B D A B E D B E D C

AR EORE, B AN E S, C: BME, DS RORE Rd/ING TR RALG R IR 0.05 K225 B, RS B RA G FRAAIE 0.01 K TR

BEM, TR,

Note: A: Trichoderma atroviride Pkarsten,Finl.; B: Penicillium citrinum Thom.; C: Aspergillus niger v.Tiegh.;D: Trichoderma harziamum Rifai,Mycol.; small

letters and capital letters denote 0.05 and 0.01 significant levels respectively. The same below.
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Table 3 Significance analysis of soil organic in ignited soil +corn straw treated with cellulose decomposition fungus
AHUTALSY KT LRI
g kg % CK A B C D AB BC AD ABC ABD ABCD
SANLE CFEIH 27.60 23.44 23.25 23.14 22.67 2331 23.10 23.18 2278 2231 22.02
(TOM) 0.05 a ab ab ab b ab ab ab b b b
0.01 A A A A A A A A A A A
IHR(HA) PR 0.33 0.53 0.32 2.11 223 0.82 1.58 1.13 1.72 217 1.41
0.05 g F g a a e be d b a ¢
0.01 F F F A A E BC D B A C
HHEIREA)  CTIE 0.22 0.35 0.31 0.59 0.39 0.70 0.62 0.74 1.00 0.44 1.10
0.05 e de de be d b b b b cd a
0.01 E E E BCD DE B BC B B CDE A

Srff FR A R 4 Fh IR KR (G (UK B (Trichoderma
atroviride P.Xarsten, Finl.), 1 7 B (Penicillium citrinum
Thom.), & i1 5% (A spergillus niger v.Tiegh.), W X K%
(Trichoderma harziamum Rifai, Mycol)){R & 55 5% 191E
R

3 RSB LIMAFERT KRS AL 46 2R 73
WIRG I AU B30 B3 3 AT L)
B FIHRE 1 AT LR 4R 2 o R A 35 R, A
B — TR AR A Z AR AR AL B 1S CKOAH LU 4P T b
D.ABC.ABD 1 ABCD AL BEERIRE T 02K, B
SEBA BRI K. I BAEA PSR AL R,
FEPp I — TR BR AL B+ SRR IS I R PR DR R
% Trichoderma harziamum Rifai, Mycol.)TE A HLIET S &
ARV

PR Z R bR AL B - s[RI A g 0 R
(Trichoderma atroviride P karsten,Finl.). 1% % & (Peni—
cillium citrinum Thom.) FINEMIEE (Aspergillus niger v.
Tiegh.)3 FHEFAEZR 73 1A, [A) B4 RD 4 68 R B (Tricho—
derma atroviride Pkarsten,Finl). 1% 7 5% (Penicillium
citrinum Thom.) FMEHKAEE (Trichoderma harziamum
Rifai, Mycol)3 T £F 4 25 70 fift 1 LA J2 4 B o AR (S €2
AKE Trichoderma atroviride P.Xkarsten,Finl., 15 7 5
Penicillium citrinum Thom. , Y& HEE Aspergillus niger v.
Tiegh., W5 K KB Trichoderma harziamum Rifai, Mycol)
() e, % A P AT R X Wil
TAEBINA WU RS IR 5T 4 MhETAER I w7
AU AR R

H 8 R R b A Y 1 SR TR A P S  fE E
SIFTRT LA (36 2 FIEE 3), X b e Mh i ik
ABCD RT3 IR LA LAY & AR T 20.22%,
7 R B SRR P IR T 23.89% IR BTN

UNGDE /S 78 By i3 D1 D B S S R DR SR NG RV 2
A TR o AEZARXS TR I A A AL R R,
AL BN o 15 5K B SR RO ST 4 AR —E 2,
2.2 PRIRBLFLERSFEN TIERASRR S SN

H & 2 ] LI A R BT IR S R 0 +
Berb , AR A £ 4 22 70k T L WA 5
P ERIA TR, e s — AR AL B 3 R S,
CK AHHAZR R MR CORIMNEE Aspergillus niger v.Tiegh.)
HI D KAFE Trichoderma harziamum Rifai, Mycol.)i
AEPRIRE T EKE, PR C R R R
TP IPE IR T RIMR D 195 HERh TR A EK
% Trichoderma atroviride Pkarsten,Finl.) I B (15 & %
Penicillium citrinum Thom.) WAL SR ¢ Rl
Aspergillus niger v.Tiegh.) il D(W X K% Trichoderma
harziamum Rifai,Mycol.) [ Zb BRI T 1% @ /K-,
HENTSS A Z Bk ) B E MoK 2R 2 R pRAL
BAMHRAHFRG, 5 CK AL AD FIABC A3 H]
T 7K i H AB 5 AD ABCD ARHR[A]IRE] 1
WKV, AD ABCD AL#5 A B AB .BC.ABD ZbEH]
IRE TR F K, ABC 5 ABCD AREH[EIHLIAR] T
BFEVK X ULIANTRAY T e £ 4 28 A T e 1
W AL YA AN TR

H126 3 J b 1 B R il v W R ) 22 Ak mT LR
i, 5 CK AR PER T B ALBZ A,
AR T B FEMACE I HER T A B ALFRLISN  HA
AEPRIAIA AR T R, 3R 3] DI 7
Kige D (MK AKEE Trichoderma harziamum Rifai,
Mycol.) FEBIEIR ATE il A R OR, A Ol C (2
Aspergillus niger v.Tiegh.);C.D.ABD At ¥ 5 A B,
AB.AD .BC.ABC.ABCD Z[HIAF] [ H i KF o X
PE— AR T A [ 2124 28 70 ik 1 7 T e R IE 1
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T 58 KOV X UGBS [ 1 - 4T 24 22 A D 4
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C Wk (GBI A Aspergillus niger v.Tiegh.)TE & B 1Y
W E IR, HCh D (WX AKEE Trichoderma
harziamum Rifai,Mycol.)o

2 3 PTLES, R Kb iR i
PR C AR T E BERAE R, R Do 5 CK M
T — TR S 2R E BT A B AFEAN , H:
BAFERIA R T B E K, JFH ABCD 5 ABC.
AB.BC.C “5AbHRR]ER IR 2] T i E /K- i HIRA
P ISITE 2 Cy G A=
2.4 FEIRBUTHZ SRR T HA/FA ELERISENE

I HA/FA B LA AR A0 Sl T KRS #FJ6
fift 3k R HP A AR A LRI A B AR X 220 DL R
Z BRI E AL .tk 4 AT LUE Y fE R R R
H1,CK 1Y HA/FA P AR . ke £ 35 3
W& D A FUIE SRR . W] UL, PR 0 T KRS FF
PRI, — A B A T R A BRI

IMRETAER EATAER ORRRSF YR ARE ST , A
YT ) (BB AL 5 ) P R 55 24 o
BB R AR RORIS X S oA ECRR A
IRIRAE S i - R MBS, P AR TS
BELFOE AR IR o

3 iieSER

IR EYTE IS BOE T BA AR, ©
AWFFEE R ARG IR ZA T, REEFIE A HA
FRRE, HA/FA HUERORY, L1 HA HFA B9 %
5 R TR 0 T A B £ I R IR AR DG,
ET LR O3 Ak TR B ST A2 SN AR RS,
FHET 2 2 W10 v] LABG N -3 b B 20 21 4 R WUE W)
UK , S5 A HIRE AR RS AT RO BE ), 8 1S IS AT 1Y
KA, [ g OKAH AR TS 4R I E Y
B T RA (LIRS, WA 251 T LR
TR A HLYRHE SR A T LA ML e b S
SPHER O R B FP R S RO —RE RS AN R A9
SRR AEA DAL BRI AR, Z TPk
TR He R e B — RO A LB A RO/ 2858 P 2k
PRI 4 BRAMR DS K KRB (Trichoderma harziamum
Rifai,Mycol) %k 4 KB (Trichoderma atroviride P.
karsten,Finl.) & % 8% (Penicillium citrinum Thom.)Fll
M % (A spergillus niger v.Tiegh.)TEAT HLETL % b b 09 4R
R BAE ARRAMEN AR i i AE T A DL
HeAC VR A Fy Ttk — 2B .

Petre ZFRIFSE R, 1A LB FIRSF ) 3
A Bl I B YL E R B A5 25, O EL I AR AN TR Y 2800
PRI DRI, TERITSEAT MR S AR BT, 24 1 4R
ARGLFINLAZE JEAEN o AR b, AE3E1 T 496 P
IS e A B R I I FUR ] — il B2 5 3 B A A,
AT REXS A IR GG A5 R 3k i o T H A3 LT 4E R
IR FUR AT AR R R R . AR S
SEUIFFE R , £ 2 38 03 fifk VRN A i I 2B Y e A
FHAARIK A2, 17 ELAS [ AR Wy a) ) AH B A R

R4 BEFIRE T8 HA/FA EEETH

Table 4 Variation of soil HA/FA in the incubation experiment

GRS
GhEm i LURUIES
CK ABC AB ABD BC B ABCD AD D C A
Bt 4.14 3.64 2.67 1.64 1.51 131 1.13 0.92 0.8 0.72 0.56
Lo ot 1.5 1.72 1.17 493 2.55 1.03 1.28 1.53 5.72 3.58 1.51

WA EARE, B A, C: BINE, DR RAE,

Note: A: Trichoderma atrovirideP.karsten,Finl.; B: Penicillium citrinumThom.; C: Aspergillus nigerv.Tiegh.;D: Trichoderma harziamumRifai,Myco
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