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A Method for Isolate and Determine Filamentous Fungi That Could Degrade Stalks

LIU Bao-ping, WANG Hong-yan

(Resources and Environmental Sciences College, Northeast Agricultural University, Key Laboratory for Black Soil Utilizaition and Protection
in Frigid Zone, Harbin 150030, China)

Abstract: A new simple method to isolate filamentous fungi that could degrade stalks were built. Fifty—six strains of fungi include 46 strains
of filamentous fungi were isolated from the black soil in the northeast frigid zone in China by the method. The isolation method could be sum-
marized as: Stalks were nearly rotten after being covered with soil or compost suspension for a few days, ethanol were used to disinfect the sur—
face of the stalks, the culture medium(Potato Dextrose Agar,PDA )were used to isolate the microorganisms in the stalks, most of the microor—
ganisms isolated by the method are filamentous fungi. Three dry stalks include straw, soybean stalk and corn stalk are collected to be pulver—
ized to made stalk powder. Stalk powder added with different matter( NH,NOs, yeast abstract, black soil solution )or not were recruited to made
solid culture media to compare the growth of the microorganisms isolated. Results showed that there are little differences between the growth
of the same strain on different media but varified differences between the growth of the different strains on the same medium. The simple
medium made by stalk powder without any of the adding matters were chosen to determine whether the three stalks were degraded by the 56
strains of fungi. Results showed that all of the 46 strains of filamentous fungi isolated by the method could degrade the three stalks.
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Table 1 Growth status of the eight stains of fungi on the media of different combination of nutrient components include soybean stalks

WIS S01 S03 S04 RO1 RO2 RO3 RO4 RO7
R R (CK1) 0% 0 0 0 0 0 0 0

By [ RN TR 3.7+ 7.0++ 4.2++ 7.5++ 1.0++ 5.5+ 6.2++ 1.0+++
BREA -+ K SRS AT+ 3.7++ 7.0++ 4.2++ 7.5++ 1.0++ 7+ T+ 1.8+++
BEBR R+ K GRS FT+ L+ SR B 3.8++ 8.0++ 4.0++ 7.5+++ 2.5+++ 6.6++ 7244+ 2344+
BIR M+ R GRS FF+ LIRS R+ BEEAY 3.7++ 8.0++ 4.5++ 7.5+++ 2.5++ 8++ 7.5+++ 2. 4t+++

BN+ I+ AR R+ R A (CK2) 3.7++ 5.5+ 5.0+ 7.5+ 2.0+ 7.5+ 6.0++ 1.8+
BIE#+PDA(CK3) 4.0+++ 8.0+++ 6.2+++ 8.5++++ 2.8++++ 8.2++ 7 2++++ 2.5++++

TE % BT AEEAR T 0 om JEEEES O cm; % TATE B4R 3.7 om, B JSLEE N H] ILAGHEAE K7 5 R 1)

Note: *, Diameter of the colony is 0 ¢cm, thickness is 0 cm; **, Diameter of the colony is 3.7 cm, thickness is “only visible
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Table 2 Growth status of the eight stains of fungi on the media of different combination of nutrient components include maize stalks or straw

» .
;so as the following,

L% S01 03 S04 RO1 RO2 RO3 RO4 RO7
HEH (CK1) 0 0 0 0 0 0 0 0

BENR R+ T KFEAT 3.8++ 8.0+ 3.0+ 8.5+ LO++ 6.0+ 5.0+ 1.5+++
TR+ T ARAH T+ L 4.0++ 8.0+ 3.5++ 8.5+ 1.0++ 6.0+ 5.0+ 1.5+++
BHRERY+ FORFEFT + - M+ PR B 4.0++ 8.0+ 4.5++ 8.5+++ 2.5+++ 8.5+ 5.8+++ 1.5+++
BANERY+ ERFEFT+ W+ PR G+ RERRNY 4.04+ 8.0++ 53++ 8.5+++ 2.5++ 8.0+ 6.6+++ 2.04+++
Bifg ks + K RERE T 4.5+++ 8.0+ 5.5++ 8.5+++ 2.2++ 8.0+ 5.5++ 2.04++
BB+ KRR F P+ 9 4.5+++ 8.0+ 5.5++ 8.5++ 224+ 7.0+ 5.24+ 2.5+++
TR R -+ KRB RS AT+ L I+ Rl R 4.8+++ 8.0+ 5.0+++ 8.5+++ 224+ 8.0++ 6.0++ 3.5+++
BRE MK FEREFE+ LIRS R B+ IR 5.0+4++ 8.0+ 5.0+++ 8.5++++ 2.24++ 8.5++ 8.5+++ 3.5+++

BEARY+ LI+ AR+ B RE B (CK2) 3.8++ 5.0++ 5.2+ 8.5++ 2.5+ 7.0+ 6.0++ 2.0+
AR #+PDA(CK3) 4.0+++ 8.0+++ 6.0+++ 8.5++++ 3.0++++ 8.5++ 7.0++++ 2.0++++
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Table 3 Growth status of the forty—eight stains of fungi on the media which components include one of the three stalks

L% Mol M02 MO3 M04 MO5 MO6 MO7 MO8
BB+ K SAREFT 7.5+ 7.0++ 0.5+++ 6.5+ 8.5++ 7.0+ 5.5++ 8.0++
BEHRA+ ERFEFE 5.5+ 7.0+++ 0 7.0+ 6.0++ 8.0++ 5.0++ 8.0++
R+ K AEFS AT 5.5+ 8.0++ 0.5+++ 8.0+ 8.5++ 8.0+++ 8.0+ 8.0++

HRAS M09 M10 M1l M12 M13 ROS RO6 RO8
By e RN TR 0.5+ 0.5+++ 0.5++++ 0.5++ 3.5++ 7.5+ 3.04++++ 3.54++++
WG M+ E KA FT 0.5+++ 0.5+++ LO++++ 0.5++ 3.5+++ 7.5++ 2.5+++++ 3.5+ ++++
LR+ K RS AT 1.0+ 0.5+++ 0.5++++ 0.5++ 4.0++ 7.0+ 3.5+++++ 3.5+++++

FRALS R09 R10 RIl RI2 R13 R14 R15 R16
LR+ K GRS AT 8.0+ 0.5++ 8.5++++ 0.5++++ 6.0+++ 6.5+++ 5.0+ 8.0+++
WG M+ EOKFEFT 6.0+ 0 8.5++ 0.5++++ 7.0+++ 6.0+++ 5.0+ 8.0+++
WG M+ K RE RS AT 8.0+ 1.5++ 8.5++++ 0.5++++ 5.5+++ 5.0+++ 5.0+ 8.5+++

FRRAS R17 RIS R19 S02 S05 S06 s07 S08
TS+ R SRS AT 0.5++ 0.5++++ 0.5+ 8.0+++ 8.5+++ 8.0+ 5.0+ 6.0+
Bl + BOKAEFF 1.0++ 0.5++++ 0.5+ 8.0+++ 6.0+++ 3.0+++ 3.5+++ 5.0+
BEH K RERE AT 0.5++ 0.5++++ 0.5+ 7.5++ 8.0++ 8.0+ 6.0+ 8.0+

WIS S09 S10 S11 S12 S13 S14 S15 S16
Rk + R SRR 5.0+++ 4.5++ 6.0++ 2.5+ ++++ 4.5++ 7.5++ 5.5++ 5.5++
Bl M+ B KRS FF 5.0++++ 8.5++ 4.0+++ 2. 5+++++ 6.0++ 8.0+ 6.0+++ 6.0+++
BiR R+ KRGS FT 6.0++++ 7.0++ 6.0+ 2.5+++++ 4.0++ 8.0++ 5.544++ 5.04++

HEARA S S17 S18 S19 S20 S21 S22 S23 S24
B R+ K SRS FT 5.5++ 5.5+ 5.0+++ 5.5+++ 5.5++ 6.0++ 5.0++ 5.5+++
BRRY+ B TS AT 5.0++ 6.5+ 5.04+++ 5.04++++ 6.0++ 7.04++ 5.0++ 5.54++
BIRH KRR RS AT 5.5++ 6.0+ 5.0+++ 5.0++++ 6.0++ 5.0+ 5.0++ 6.0+++

3 ] A A2 R, BAT — e ZHerE . il 8 BRITE

AR SC T EE ST 1) 43 5 G T AR A R O TR R 19 3
PSS, PR B 56 BRELTE T, 46 BRZZR
SERAT AAE RS RS — AR s g R IR K
HoAth 10 BRAEZ2R B/ KR . HUES 227K
() 8 FREAT, LT KRS FE LA B LN I 48 4 e il i 2R
IREFRE, DL S BER FK A EE R Ry Rk
(CK1) DL R 4 G A W B fe 3 92 5 (PDA ) (CK3 ) S
ASKF AR, 28 CHEFR WL AR I A= AR OL . 2553,
£ CK1 [t 8 BRI ALK, #F CK3(PDA) 4B/
KARRAF , B AT LU SCHAB A I o i B 5 2 A=
RAGFBA T LR BN A 22 [] G n ) LA B e
ANEA 2 R P R I K (R 1) IR R RIR
FEFFHUR T RFEFFVEARRIR S, 45 H R0, i 8 #k
R TE A AR SRS AT L AR 2R 78 B KFEFE &R
GRGFEHE L BN RN B R REAS e I 4 = it
AR IAGE 2), LR, K 8 Ik i s ik

BRI CH BRI 2 EAREA I, BEWX 8 PRR
ANBER I BB A B 1 I ) — AR I o X il
AYE S AR A MRS FF IO R R 5 LR E R 22
FEM RS AT A I

AR A KR E IR R AR N T T R A,
1 T AR SCHY IS SEWF ST I e ¢ H IR S ok 1A W I fie
R IR LR AR R R b T, R AR Ik
FH 8 A A 15 7 2R 1) R R ol FH R AR 1y o AR
b 2z H IR P 5 o BT G IR 2R 70 i e B L S 2
AR REEE AT R R BB A W A R T BB 22
TR TG SR , AR BT N R AN SEDUH RS FHE 5
FrHEI A L, FEAR DR e 2L = B0 A 2 e %o
TREIRIEN pH, i T I SEPRAE = FR R Y pH XELL
), P R B2 TR DA HEAS By gl e AT , B IR
VR IR TR P , T 5 B B 7 ik v R 2 S R, (HL LT
TE PRI R ARG IR L RERR AR o X TR, RS
MR GINE 2 B R L e o, %



5 28 445 3 1) AR

L 563

FERENG I AR 7 2B , JUREAD B2 1

XA e 7 R AR AR AT 40 S PR S 7 < 1
TP I BT AA AR RS AT+ XU K+ S5O TC A 1) B SR 2k |
ST A, A R AR BITAT S I B RR A AR AT A R
RN G XA 48 BRER A TRE AT It PEME ), 25 R 3%
B, 38 BR2ZIR LB E 3 FIAS AT A 85 95 28 AR EAT
WA 10 BRARZARTERAE &5 3 BIRSFF Y S IR 2 1
AR AR R AE AN 1 em) o AR BT IS
FPBr 2 K AR B, AT ) il VA 3] A AL
PRE IR BCK i e AR 1 el e e AR, T e T ik
A= IXIRE AT ISR T, %A A RS T B B P et
A T ST 2 T PR TR FEL B, LA B AT e
MR R SETOA BTG o AR SCESL A7 B G
I figp 22 AR T B IR 7% 7 48 RS PRI Bk i
AT A St A 1 B0 T o 75 0 A 44 DA R AT oy i 7 i 1
Ak PRI I I A IR A THIRGE

S 3k -

(1] AR, L. e RS AT BT IR A A BUR B LR 5 AT, P4
HRTTUER, 2007, 16(1):25-26.
ZHENG Feng-ying, ZHANG Ying—shan. The future and current status

onthe utilization of stalk resources in our country[J]. Western Resources,
2007, 16(1):25-26.

[2] 8 F R 22 ] AR A BRAAE YR FTARDEE A 137 FH(D]. ARDEE
5%, 1999, 22(1):25-26.
CAO Yu-feng, LI Jian—guo. Application of biological technology on the
diposal of crop stalk feed[J]. Feed Research, 1999, 22(1):25-26.

(310 o, FEZ T, WAL, 2. T REAR 00 B A DL 5 B v
PEIR(). U E YRRk, 2002, 22(1) :47-50.
SHI Yang, JIANG Ai—qin, DAI Chuan—chao, et al. Advanced in micro—
biological mechanism and application of straw degradation|J]. Journal of
Microbiology, 2002, 22(1) :47-50.

[4] Beffise. e EAMEMRSATRARE I be . B AT RUHI RO A28 1 A )
(1990-2020)[J]. £l FR$EAR, 1995, 14(3) : 111-116.
DUAN Zuo-liang. The quantitative change trend forcast for the CH, and
NO from burning crop stalk in our country[J]. Agro—Environmental
Protection, 1995, 14(3):111-116.

5] A B, Bk Bl 2T 2R B AT A7 e AR LA A e ekl
Bl 2007,35(1) .11, 17.
LU Yue—xia, CHEN Kai. Screening of cellulose decomposition microor—
ganisms and analysis of their reciprocity[J]. Journal of Anhui Agricul—
ture,2007,35(1):11, 17.

O] R, 4% 4, TRIRE. o RULT 4 R B R A i 1L (D] AREAll ok
224, 2006, 37(2): 175-179.

PAN Jun-bo, LI Jin, XU Feng—hua. Screening on the cellulose-decom—
posing microorganisms [J]. Journal of Northeast A gricultural University,
2006, 37(2):175-179.

(719 )7, DA, BEFRL 4. SCEYIRERRRSFT A7 R 1 s
B[] BHEFER, 2007(22):137.

XU Guang, DIAO Zhi-min, ZENG Zhi—ke, et al. Developments and fu—
ture overview on the degradation of stalk by microorganisms|J]. Science
and Technology, 2007(22):137.

[81 2= RUMIE, A=k 35, 8 3CHS, 4. BHETT SURIASFTI4 F oF B4 e FH -k 0
BT B 52 )], L3, 2008, 39(3):549-552.

LI Feng—bo, NIU Yong-zhi, GAO Wen-ling, et al. Effects of tillage styles
and straw return on soil properties and crop yields in direct seeding ricelJ].
Chinese Journal of Soil Science, 2008, 39(3):549-552.

[9] Jian Shi, Mari S Chinn, Ratna R Sharma—Shivappa. Microbial pretreat—
ment of cotton stalks by solid state cultivation of Phanerochaete
chrysosporium[J]. Bioresource Technology, 2008, 99(14 ) : 6556-6564.

[10] GUO Peng, WANG Xiao—fen, ZHU Wan-bin, et al. Degradation of corn

stalk by the composite microbial system of MC1[J]. Journal of Environ—
mental Sciences, 2008, 20(1):109-114.
[ ALE, WK, £ RO, 55, AJTTLT 23R B i 7™ T PR 1 07 e 1 4
SE[T]. i VEM2E41, 2001, 22(3) :70-77.
Yang Li—fu, Xie Gui—shui, Wang Zhen-hui, et al. Isolation and identifi—
cation of high—efficiency lignocellulolytic strains for bioconversion of
banana pseudostem and leaves[J]. Chinese Journal of Tropical Crops,
2001,22(3):70-77.
120 8 9, W R, VIR 2%, S5, R BT R IR 00T 0 SR 45 T R I
FREATRYBETLLI. AR TRRZRAK, 2008, 28(2) :66-70.
HUANG Qian, HUANG Feng—-hong, JIANG Mu-lan, et al. The selec—
tion of lignin—degrading fungus and the straw fermentation by mixed
strains[J]. China Biotechnology, 2008, 28(2) : 66-70.

[13] M- 22300 — TP 2T 228 )0 TR S0 B JR 5. B B id e, 1997, 24
(4):251-252.
YE Jiang—yu. A new differential medium for cellulose decomposing mi—
croorganisms[J]. Chinese Journal of Microbiology, 1997, 24(4):251-
252.

[14] XUBE IR, BRI, JRAG R, 55, LR 4E R M L-06 ML . %800
RS AT, A= TR 240, 2008, 24(6) : 1112-1116.
LIU Yun—-tao, SHU Xia, LONG Chuan-nan, et al. Screening, identify—
ing of cellulose —decomposing strain L—-06 and its enzyme —producing
conditions[J]. Chinese Journal of Biotechnology, 2008, 24(6):1112—
1116.

(5] Hbk, i, EASHE, 55, LR 4R R BRI AR (0 KRB C-08 YT ik
RSB, R RAOIFIE, 2007, 35(17):5033-5034,
BAI Hong—zhi, YANG Qian, WANG Xi—guo, et al. Screening of tricho—
derma viridin C-08 decomposition by cellulose and study on enzymatic
property[J]. Journal of Anhui Agricultural Sciences, 2007, 35(17):
5033-5034.



