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Effects of Two Species of Pleurotus on Chemical Composition and Rumen Digestibility of Wheat Straw
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Abstract: Wheat straw is characterized by its contents of high lignin and low crude proteins, suggesting that the straw limit its utilization as
animal feedstuff. The present study was conducted to investigate effects of two fungal strains, JG1( Pleurotus Cornucopiae Roll )and Tf1( Pleu—
rotus sajor—caju ), on cell wall constituent, rumen digestibility and crude protein contents of the wheat straw after the substrate had been
treated by solid state fermentation. The fermentation of the straw was carried out for 21 days in the presence of either JG1, Tf1 solely, or com—
bination of Tf1+JG1. It has been discovered that the degradation rates of lignin increased by 28.20%, 30.78% and 38.41%, respectively,
while the degradation rates of cellulose enhanced by 19.26%, 19.28% and 26.65%, respectively, for the 3 treatments, as compared with the
controls. In addition, the 48 h rumen dry matter digestibilities were found to be 38.62%, 44.81% and 55.89% greater than the controls; the
rumen neutral detergent fiber digestibilities were discovered to be 38.91%, 49.00% and 63.08% higher than the controls, while the crude pro—
tein contents were 58.60%, 69.53% and 72.22% more than the controls, respectively, for the three corresponding treatments. The results
mentioned above showed that both species of Pleurotus, JG1, and Tfl are capable of degradating selectively lignin, improving rumen di-
gestibility and increasing crude protein contents in the wheat straw studied. Due to the fact that treatment 3 with a mixture of two species of
Pleurotus was obviously characterized by its stronger degradation rates of lignin, higher rumen digestibility and contents of crude proteins than
other two treatments, it was likely concluded that there was a synergistic effect on lignin degradation, rumen digestibility and crude protein for
the treatment with a combination of JG1+Tf1.
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Table 1 The content and degradation rate of cell wall constituents

of wheat straw( % )

by CK Tf1 JG1 TI+JG1

NDF 7173 £0.07 61.28 £023 63.49 026 60.47 £0.77
ADF 47.15 £024 4639 £0.78 4644 028 4542 £0.77
NG 10.54 026 9.19 0.34 937 +0.34  8.51 +0.33
4 36.60 043 37.20 £0.63 36.60 £0.61 35.21 £0.65
JLTHEE 2459 2030 14.88 £0.39 1691 £0.16  14.26 £0.36
Ty Tt o 2 - 20.59 +1.68 1924 £1.89 23.76x2.12
NDF Ffi 5 - 32.16 +0.25" 28.51 +0.29° 35.73 +0.82"
ADF Fifig% - 21.87 +1.64" 20.45 £0.48" 26.55+1.24"
PN - 30.78 +2.60" 28.20 £2.20" 38.41 +2.28°
AU RBERR - 19.28 +1.38" 19.26 +2.00" 26.65 +2.18*
LT UER AR - 51.93 +1.55* 44.47 +0.52" 55.82 +1.12*

T AT EE R AR I FRE (a, b, o, d)FRoR2E 5 3 P<0.05, X
WER NAERERT+E TR+ 2R, 5 3 AL AR IR, A2 R A B

Note: Values in a row with different superscript letters(a,b,c,d)differ
at P<0.05. CK was wheat straw plus spawn mixture , same as treatment , with—

out fermentation.
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Table 2 The change of rumen digestibility of wheat straw(% )

Qb CK Tf1 JG1 Tf1+JG1
THIFRNALE 37.12 £3.52° 5375 £1.75% 51.46 127" 57.87 £1.54*
P % - 4481 38.62 55.89
NDF ji4fb%  28.93 £3.90° 43.11 +0.88 40.19 +1.94> 47.18 +2.61°
5 % - 49.00 38.91 63.08

T AT BUE R AR T T8 (a, b, o, d) FoR 22 5 L35 P<0.05, %
WA/ NAERERT+E SR+ AE R, 5 3 R A BIARIE] , R 2R IR I

Note: Values in a row with different superscript letters(a,b,c,d )differ
at P<0.05. CK was wheat straw plus spawn mixture, same as treatment , with—

out fermentation.
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Table 3 The change of crude protein content of wheat straw(% )

piszil CK Tfl JG1 Tf1+JG1
MEF AR 558 0.13° 946 +0.03*  8.85 £0.03"  9.61 +0.15"
e % - 69.53 58.60 72.22

e [ — AP EUERRE AR T (a, b, e, ) FR 225 13 P<0.05, X
WER /NAERERTHE SR+ 2R, 5 3 AL AR, A2 R A B

Note: Values in a row with different superseript letters(a, b, c,d)differ
at P<0.05. CK was wheat straw plus spawn mixture , same as treatment, with—

out fermentation.

Tf1.JG1 F TE1+JG1 3 b 3% 88 1 5 35 12 40 1)
9 9.46% .8.85%F1 9.61%, SXHHEAHLL, 435H4
69.53%( P<0.01) .58.60%( P<0.05 ) Fl 72.22%(P<0.01),
HoA TA+IG1 & A R AL B S KL EE 11 A0 385 0 H5e
Fe T A P o BA A AL ] A 2 S T A B A ]
FAFFEABATE] T AU 25 o Hadar® SEWF57 3 I 1 H-
J& H SRR A RS FF P E R A A, AR E
1, Bl A It R rh s A AR e B, & TR
(R S S R e o BRI, R0 B 1 e A T
PR E/NEFEAE A S R A RSGER

3 g

2R S A5 AR G O e 1) 0 E TR A TR B T
FIGT, PIRELE PP MR A TR, 5 4R /N RG T



2188 SRPEA S - PIRRIN - B N RS A2 2000 SR B THAL R 152

2009 4 10 H

FR9R TR 1 &5 B P RTRR S & B EAT B
FIMER, 5 B A AR L, AR ORI R R B AR
AL 1 75 0 AR I S i sy o T EL A R AT e 1 2
BRI @ NS R Sl 22 v IR
EHRRANIE AT 2, it IT RSP A5,
DU SR /N RS AT A AR B, S 28 Ol $ 16
SRz B BORL A IR o

S

[1] Flachowsky G, Kamra D N, Zadrazil F. Cereal straws as animal feed—
possibilities and limitations[J]. Journal of Applied Animal Research,
1999, 16:105-118.

[2] Jale D, Siroka P, Fejes J, et al. Effect of three strains of Pleurotus tuber—
regium (Fr.)Sing. on chemical composition and rumen fermentation of
wheat straw[J|. J Gen Appl Microbiol , 1999, 45:277-282.

[3] Hadar Y, Kerem Z, Gorodecki B, et al. Utiliziton of lignocellulosic waste
by the edible mushroom, Pleurotus|J|. Biodegradation, 1992, 3 : 189-205.

(4105 1, BUIRBR, BERLEE, A5 118 L YRR A A AL R 5]
SR KA E . 2001, 19(2) :151-153.

CHEN Yi, HANG Yi-qiong, XUE Hui—qin, et al. A study on conversion
of rice straw to feed using a white rot fungis strain[J]. Journal of Shang—
hai Jiaotong University(Agricultural Science ), 2001, 19(2):151-153.

[S]BUHR B, BEEEER, ARV Y, A5 11 S0 T X0 A B A 0 A S AT G
ity 15 AR T R 6. 2001, 20(3 ) :403-407.

HANG Yi-qiong, XUE Hui-qin, YU Huai—dan, et al. Rice straw degra—
dation by white rot fungi and variance of activities of related enzymes|[J].
Mycosystema, 2001, 20(3 ) : 403-407.

(61X i, A0vE, 45 B PR R R IR KRS FFIOB S ().
RO RL, 2008, 36(4):1327-1329.

LIU Kun, LI Hui-xuan, LI Jing. Studies on the co—culture of white rot
fungi for degrading corn stalk[J]. Journal of Anhui Agricultural Science,
2008, 36(4):1327-1329.

(71 KHiiE. 4 e A8 . PR B R A R RO RE ) ()] AL
Mol 2241z, 2004, 32(1) : 81-83.
SONG Rui —qing, YANG Qian, DENG Xun. Degradation of Pleurotus
ostreatus ( Jeca ex Fr.)Quel. strain to straw[J]. Journal of Northeast
Forestry University, 2004, 32(1).81-83.

(8] BRLLAR, i DS ANIR] I H 0 5 52 24 2l MRl kL NDF (ADF FIA B3R
SR AR T FR R AR, 2006, 42(19) :41-45.
XUE Hong —feng, MENG Qing —xiang. A comparison of various tech—
niques for the determination of NDF, ADF and lignin in ruminant feed—
stufs[J]. Journal of Chinese Animal Husbandry, 2006, 42(19) .41-45.

[9] Tsang L J, Reid I D, Coxworth E C. Delignification of wheat straw by
Pleurotus spp. under mushroom growing conditions|J|. Applied and En—
vironmental Microbiology, 1987, 53:1304-1306.

[10] M. Fe s 772 [ M. JEat  BE AL, 2004:571-575.

[11] Arora D S. Biodelignification of wheat straw by different fungal associa—
tions[J]. Biodegradation, 1995, 6:57-60.

[12] Asiegbu F O, Paterson A, Smith J E. The effects of co—fungal cultures
and supplementation with carbohydrate adjuncts on lignin biodegrada—
tion and substrate digestibility[J]. World Journal of Biotechnology,
1996, 12.273-279.

[13] Platt M W, Hadar Y, Chet I. Fungal activities involved in lignocellulose
degradation by PLeurotus|J). Appl Microbiol Biotechnol, 1984,20:150—
154.

[14] Villas—Boas S G, Esposito E, Mitchell D A. Microbial conversion of lig—
nocellulosic residues for production of animal feeds[J]. Animal Feed
Science and Technology, 2002, 98 :1-12

[15] Zadrazil F. Screening of fungi for lignin decomposition and conversion
of straw into feed by basidiomycetes|J]. European Journal of Applied
Microbiology and Biotechnology, 1985, 59:433-452.

Bgt: AR R TR BB O ESORIEFE AL
PR IS SR A B BRI S 57 A SO P B I AR A A4
SELET TR SRR I, XA



