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Table 1- Primer sequences used for conducting polymerase chain reaction (PCR)

16sF 20 bases
16sR 20 bases

5" AGAGTTTGATCCTGGCTCAG
5'ACGGCTACCTTGTTACGACT 3’
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Table 2- Thermal program used for polymerase chain reaction (PCR)

S 3l LSy abs o s s
Cycle number Reaction step Time (s) Temprature (°C)
S ) .‘\..‘.J5‘ O °)9;B3. 300 95
1 cycle Initial denaturation
o 0,503 30 94
S f. Denaturation
40 cycles Jas 30 62
Annealing
RS 120 72
Extension
1 cycle Final extension
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Table 3- Changing chemical composition and digestion (DM basis) and in vitro gas production (IVGP; ml) parameters of wheat
straw (WS) treated with Zeuzera pyrina L. gut bacteria!
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DM)
P ol
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Orlen )l ¢ 0.739 0.534 0.152 0.971 0.058 2.03 0.002
SEM
Is, 2 N
Sobine Jla> <0.01 0.03 0.04 0.03 0.05 0.02 0.11
P-value
ST
(55 Sty 4L 1.78¢ 5.03° 12.4 31.3b 5.64 42.1° 0.036
ST (control)
IolS 135y 4l +asLis
AwlglS S g il + a3 Ll 4.56° 6.29% 11.9 33.4% 5.76 50.42 0.039
ST + E. cloacae
| ol +a5L3
s u“f ’f Al el 4.78° 6.55° 11.7 34.3® 5.84 50.8° 0.042
ST + S. sciuri
S\, L
il ieainat 3.14° 6.04% 11.8 32.1° 5.84 49.5° 0.040
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wbySt 91"" e 6.29° 7.29° 11.8 36.2° 6.05 53.8° 0.044
ST + bacterial mixture
b )il cllat 0.277 0.432 0.277 0.912 0.098 1.28 0.004
SEM
S Jlozo! <0.01 0.04 0.09 0.02 0.10 <0.01 0.34
P-value

(P <0.05) szl o jb bne cglis gy aliia pé gy b gty (sl Silo'
"Means in a column with different superscripts differ significantly (P < 0.05).
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Figure 1- In vitro cumulative gas production of wheat straw treated with Zeuzera pyrina L. gut bacteria during time of incubation
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Figure 2- In vitro cumulative gas production of sugarcane tops treated with Zeuzera pyrina L. gut bacteria during time of incubation
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Table 4- Concentration of volatile fatty acids (VFA; mmol/l) and ammonia-N (mg/dl) and pH of wheat straw (WS) treated with
Zeuzera pyrina L. gut bacteria'

sl J§ . o . * e
o o 5 il ligerg Slydgs Sl 95! alyl, lyllggs! & Sl I
Treatments 722 Acetate  Propiomate  Butyrate Iso- Valorte Iso- M PH Sl

Total (A) (P) butryrate valerate  “Usmaxn NH3-N
VFA AP

(J55) puis o8 31.9° 21.8 7.17 3.20 031 0.35 0.59 305 623 116
WS (control)
alslS” g 3l +paS oS 33.1 23.1% 7.33 3.43 033 0.37 0.65 315 617 121
WS + E. cloacae
o5 habliad 5 o5
N 33.7% 247 7.33 3.83 035 0.42 0.64 3300 618 125
WS + 8. sciuri
PS5l Mand "K, 32.7° 2430 7.47 3.63 0.35 0.36 0.62 3.34% 616 12.3°
WS + Brevibacterium
25k byl 495 ol
WS + bacterial 36.7° 26.8° 7.43 430 0.34 0.41 0.67 359 608  13.5°
mixture
g“g\;" bl slas 0.97 0.86 0.52 027 0.034 0.035 0.039 0.10 0'503 0305
s Jloo! 0.04 0.02 0.75 0.11 0.56 0.64 0.59 004 011 002
P-value

2390 &l 53 0 (Safslom 635]8 wsllas Sl aslllas
b sl 5l S o Lo p als o g S olS im0
S5 3 5 oS 5 Al gl 3510951 Jols 025
2 dgplaw o bole (sol> lo pog—ad 4 g psySbisy
ol b osali o (2udl oole 4565 2 W818) wald Hlewi b du slis
092> Slam Ty ogdle bl3 o5 )3 & o oLt b
2989,5en s Pl i g (S 35 Jos oyt 395
g Seid odlo s Wb ilEl e e ploul s bl (clodg,
S9b b pog—ad 4 oL Sl sla)lesd ) (WS (e lals
ol 5 8L o eanlia )3 bls p 5 se3, 2 5T bglss
bwgi JolwsiSd 5 oS s 25 9 b SL b eiad
GO (IYAY) (2l nl b llae ol )5S0 (sladl
01 1 (68l A bawg atin § e 4 puiS olS (g9l 3 4S5
b duylio )0 (gynin Siis oole ad 1L caw 4l yee 02,
(A) M sl Hles
gl gl 0 Sis oalo (b LWL HeSie adllas (o
dalllas )5 a8 3505l Wb g gl ple i (weSs yaw |
3 oS g 93y )3 Sid o3l (3 AL e Sl
alyge 5029, Slas S L paiS ol (6518 Lk oad (5155 olie

(P<0.05) 33l o 5l sime cigles (gl aliio pe Bgys b (5w yo sl Silio)
"Means in a column with different superscripts differ significantly (P<0.05).
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Table 5- Concentration of volatile fatty acids (VFA; mmol/l) and ammonia-N (mg/dl) and pH of sugarcane tops (ST) treated with
Zeuzera pyrina L. gut bacteria!

o el o i, o s Comd 09y
oo PR sl 5 s Usw2 i NFOSY i Waoil oo P
Treatments e Acetate  Propionate Butvrate Iso- Valerate Iso- o pH -

Total VEA (A) P) tyr butyrate valerate SRIRIR NH;-
A:P N

(J5) St 3L 29.9° 20.6° 6.63 2.87 0.28 0.30 0.52 3.11° 6.28 12.4°
ST (control)
Algls’ g il sl 32.1% 22.1% 7.13 3.11 0.31 0.34 0.58 3.12% 6.19 13.1%
ST + E. cloacae
S5 s
& 55l 32.7% 23.7° 7.20 3.50 0.34 0.36 0.59 3.4]% 6.22 13.4%
ST + S. sciuri
potrSbisayaslipm 31.7 23.3b 7.37 3.51 0.32 0.33 0.56 326 618 133
ST + Brevibacterium
b Sl byl L
ST + bacterial 35.1° 26.1° 7.30 3.97 0.33 0.35 0.58 3.53? 6.13 14.5%
mixture
0SSbe 3l (gl 0.91 0.69 0.64 0.46 0.022 0.041 0.045 0.102 0.06 0.438
SEM 9
Sobine Jlo! 0.03 <0.01 0.76 0.53 0.43 0.87 0.82 0.03 0.21 0.04
P-value

(P<0.05) ssb oo sl ixe coglis (hyls aliio pé Cgyn b ygiar o (slo pSilio!

"Means in a column with different superscripts differ significantly (P<0.05).

Cl 39— ol Gahamng S 9 S o ki 425
Sljles 0 Blgngy 4 Glinl Caws g liwl clale (o1580L(¥Y)
o yang: S @ i (g > & Vel o (5518
Ol (255 4 pj sl 039y 4es slacg S bawgs Sl o
o 4soSd )D (6 b Sl angw yrosd a5 el 00 00l
o) (0R) 59— o bl Wile Sand LS 5 ddgr il
2l L sillas 00 (£ shyd ol yiu sgw > liv | cdale i3l
o B 4 Canlord pasulia | | 28115 A
2035 Oy g Ol | 4 0ud Sl (glytusg & 298 (o0 M5
bwgs ord ()98 slalungw (g Slgre GRIFEL(T) 240
(¥ o) sl Jlas b aunlio 3 bl o5 (g039) (slas 5,
G Sl s Mg 5 05 5 i dgste I )03 Ve
5 2bSL o3y bglsee Ylaan! 15 .o lo3gr aesis o bl )3
bl oS (slacs Sl bawgs adyio Jsho )5 5 J315 (slagy 5]
ooy )Sn slp B9 @it plgieds g oxile (S Walitm g (5
(VYAY) hSan g (o o s (V) wloas solisi | 4o
FY il33l o aily90 039, (slas 1Sl b paiS oS (590,80 oS
Aol (A) i 2l Hlow b duslis )0 Liuogw pld piigp (sauo )

pedalie BB (6531 & 4 g SS 0lo (5 Ry S (I3
2 o dbol @l s 4 Yl bl g g (obxSL 2l b
e Oial3¥l g S Glie il (B o] plend S 5
Fgbo 55 bl (0 Canns Gl 0351 5518 > P g
Gl aclang S i ol g Sl a8 & 5 gl des b
i il LY 500 1 Vlazs] araS s (slapasilSlg So
(Y3 5 Y0) sl 039 (5 5luogiS (glal g
(Y9 ) 5b905) CigeubigSil ilisen (slagloj 13 515 gy el
g S a8Ldyw g paiS ol (695 10 (Sofslon y9l 3 L
oximd gluii Jgl alag 3 b3 p35° 039 jloas b sladlys,l
03 @lo S o )3 Ll tisguw (g5 gl oyl o A5
oo b 5 (1 J52) T 085 line 30lS s Ve g o
@S Colodg Joluwicon g ol b S o slodigy (05
Slods 0035 5 )25 A4Sl (09 bolie bawgs (6 i
L Shes ol 0niSe) lyime (e osSre alaly 125 (V)
0 b ol BUiS e i iyleS oK wd 3 byl (6533 45)leS
4 29,50 Sty )hen sl 3l s o 3 39000 sl (V) s

(s PglwgiS dlge lie o)) (Bl sl Jolw con g Jolw



VEoo oliaali ¥ o)l IF ol ol ool pole sloddly 4y pis YV

AU s Pshs 58 Slse (Soiedgnr 55l das Slilof] 3 0 b
P TS R O  ENEN IS S VCHIN V2 K PN B FURE S S\
slge i 2 cubls 5 (6,5l oailo gy slag,B L yiu sqw (5y9ly3
b 6858 (6555 250 53 cpmizran (N +) el a il ol gdse
{TY) cawlodly lis (gdse dlge muan ol 4y (S5l 5l g,
lidy g paiS oS (6ol loj e LialS gy 3 s
G5l iin ¥ ay &l y90 039, jloa b clas iSL g Loy
A o]l 0 3 B Gl g sl | Ll IS Mg
b duslio o pass ol (S 039 D J9l><.ab N 9 S oo
il gials loys 4l yu )3 je5 R Sl Lol cans s dalds Jlogs
Cglyd cou y> ciliste Slalllas 5> o osalie SBMS! o). (0)
Jele g5 55 Coglis Juls & Yhaal (oIl il Slge Sl
@il 3,90 (ytmngw g5 gyl (SaS4 o5 bl g (S fglse
S5l oo S (ulo b daly) edlitul 390 EiS Lano 5

ol o alisee ol Jouas 4y joxio a8 Wbl | gu

(8 35 4ol

SIS 45 B b oL Sl dgnl aw ol eyl 5
035 95 gheSlial calglS Sy 3l Jol s Pl wwgiSd 5 (i
S TES IDNA I cpenss’ (ol 2 p32 5 lis92 65957 9 (5 p295
9 PS5 ol (x93 s ol b g 53l L bl 57 go39)
by G PobwgSd iy 93 e 4 S LD
il oS 5 ool 50 Ml Uil s 658 ko (slacs Sy
@5 4 g 0d—d Pl (S liee (Rl g Pl gy (slyione
S bl o gl (lie (55)) g Sts o3le )8
LSl dgpl e b bl (ool jlass «pizen .l ilél
Db Glis HeSie Glas p 1y 5 )Slas oy yiag

&SIl

903 wald Cas ) oyl o8l img Cigles |
Jos & (G185 St ) ol gl plodl sl oY UL

Sbigel 39y clale (il el , sl adllas gl oaus
225 015 (591,8 (slal s (3alisSIL (05 ¥ Jslia) 4eSs
9 32 (Seislon (53l By 1> adlllan )3 s | 5 b gl oS
PS5 3 dw o bglses (g5l Jlod Lasgs (051 3,90 (5ltusgus
cde by lis e gadlg I b dwslis o (g pcsllas il bls
g5 g Jol g 5 S it 45 b 4 Yleisl
3l 039 g yiS'L oyl 5l a sy glavas 3T 51 (o i
3 (g gerne s 55 s sy 2255 Ygons (29,50 e s 551
290 30 4S5 (] &5 3,5 o g ol pSheS S g ol
sl 3ol 3 pols adllas
L (OYAY) ghlSen 5 (20 Sl Gimgh gl b llas >
DS 0wy jlond hs (slae iSL L g ol g puiS olS" (91,3
P52 9 ST cdslglS Sy 5l) STy e 5588 BT (sl &y y5
95 ¥ o 4 gl S Lagme )3 (agS sl Gogonls 5 (2955
o b auglie )3 1y o (Jlosle g st olo (g dy )5S catin 4
L 7Sk 503 adllao )3 cizmon (A) 3> (a8l ol
ool Jold JolwgiS g (S (S0 4 o cu LB
Y55Vl s g S 5 poato il psn Sl ST« puseysisized
3o (V) Ad B gyl (e yig yog S (sladil 90 039
F Oded jShe sladgplbloyd a3l sy w g paS olS (g9l 8
Lol ols oleis by o] slion—d cu Sy (59 S b cazan
adllas 3.8l lBl (S bl 3 (e dlge (R 0)lS
o (B9 r gl (VT) e o (53050 g (6,50
odi la ob,iSU gl b ods (6y9l8 (cloys adli o g puiS
AR 5 ag Sl tin £ e 4 4l g0 039, ]
byly 5,0 cpli e 8 )0 (gdxe dlgo (gl a5 00 4
ookl doply B el bl b aulie > (S
) bl sgw olie (55l g hl Ko 4 G (s ystuized
oS 6918 s 55 650 Simgy o () o I3l (ot ol
9 2138 (5,1 a8 ol (Lt by gl (wgig ok (Suo g B L paS
Sosb a L5 jlas b alie 3 o (g3he dlge ptn c LS
Sphobls e W GRIEE(Y) 3b Gl Gl )l e
0599k B G5 L gl by puiS oS SiS 03le
allas gl WSy iz ya (VA) Cosl 0ad ()15 j5 wgil ol

&l

1. Abd El-Rahman, H., A. A. Abedo, Y. A. A. El-Nomeary, S. S. Abdel-Magid, and M. I. Mohamed. 2014. Effect of
biological treatments of rice straw on growth performance, digestion and economical efficiency for growing calves.

Global Veterinary, 13(1):47-54.

2. AOAC. 2002. Official Methods of Analysis of AOAC International (17® Ed., 1" rev.). Gaithersburg (MD): Association

of Official Analytical Chemists.

3. Ashtari, M., J. Karimi, M. Z. Rezapanah, and M. Hassani-kakhki. 2011. Biocontrol of leopard moth, Zeuzera pyrina



Y\Vv 0Ol kSJSTJ‘“‘ Sl a5l s g oSS oS (Gl daT ()] oy 31 o3y 0 9 0 3

L. (Lep.: Cossidae) using entomopathogenic nematodes in Iran. Insect Pathogens and Entomopathogenic Nematodes,
66: 333-335.

4. Ausubel, F. M., R. Brent, R. E. Kingstone, D. D. Moore, J. G. Seidman, J. A. Smith, and K. Struhl. 1992. Short protocols
in molecular biology, Second edition. JohnWiley and Sons, New York, pp. 1-15.

5. Azizi, A., M. R. G. Maia, A. J. M. Fonseca, A. Sharifi, H. Fazaeli, and A. R. J. Cabrita. 2018. Rumen fermentation of
lignocellulosic biomass from wheat straw and date leaf inoculated with bacteria isolated from termite gut. Journal of
Animal and Feed Sciences, 27: 211-218.

6. Azizi, A., T. Mohammadabadi, H. Motamadi, M. Chaji, and H. Fazaeli. 2017. Determination of optimum temperature
and pH for lignocellulosic materials-degrading bacteria isolated from termite gut and their effect on the digestibility
and in vitro fermentation parameters of some agricultural by-products. Journal of Animal Science Research, 27: 69-
85 (In Persian).

7. Azizi-Shotorkhoft, A., T. Mohammadabadi, H. Motamedi, M. Chaji, and H. Fazaeli. 2016. Isolation and identification
of termite gut symbiotic bacteria with lignocellulose-degrading potential, and their effects on the nutritive value for
ruminants of some by-products. Animal Feed Science and Technology, 221: 234-242.

8. Borji, M. 2003. The Survey Possibility of Straw Polysaccharides and Lignin Degradation by Isolated Microbiota from
Termites PhD Thesis. Tarbiat Modares University, Tehran, Iran (In Persian).

9. Broderick, G. and J. H. Kang. 1980. Automated simultaneous determination of ammonia and total amino acids in
ruminal fluid and in vitro media. Journal of Dairy Science, 63: 64-75.

10. Calzada, J., F. Franco, M. C. Arriola, C. Rolz, and M. A. Ortiz. 1987. Acceptability, body weight changes and
digestibility of spent wheat straw after harvesting of Pleuprotus sajor-caju fed to lambs. Biological Wastes, 22: 303-
309.

11. Cottyn, B. G. and C. V. Boucque. 1968. Rapid method for the gas-chromatographic determination of volatile fatty
acids in rumen fluid. Journal of Agriculture and Food Chemistry, 16: 105-107.

12. Fazaeli, H. 2008. Digestibility and voluntary intake of fungal-treated wheat straw in sheep and cow. Agricultural
Science, 12 (43): 523-531.

13. Getachew, G., M. Blummel, H. P. S. Makkar, and K. Becker. 1998. In vitro gas measuring techniques for assessment
of nutritional quality of feeds: a review. Animal Feed Science and Technology, 1998: 72: 261-281.

14. Ghasemi, E., G. R. Ghorbani, M. Khorvash, and K. Karimi. 2014. Adjustment of pH and enzymatic treatment of
barley straw by dry processing method. Journal of Applied Animal Research, 42:1-6.

15. Ghasemi, E., M. Khorvash, G. R. Ghorbani, M. R. Emami, and K. Karimi. 2013. Dry chemical processing and ensiling
of rice straw to improve its quality for use as ruminant feed. Tropical Animal Health and Production, 45: 1215-1221.

16. Kato, K., S. Kozaki, and M. Sakuranaga. 1998. Degradation of lignin compounds by bacteria from termite guts.
Biotechnology Letters, 20: 459-462.

17. Kerr, T. J. and R. D. Kerr. 1987. Microorganisms having characteristics of an Arthrobacter capable of degrading
peanut hull lignin. United State Patent, 4, 643,899.

18. Lane, D. J., B. Pace, G. J. Olsen, D. A. Stahl, M. L. Sogin, and N. R. Pace, 1985. Rapid determination of 16s ribosomal
RNA sequences for phylogenetic analyses. Proceedings of the National Academy of Sciences of the United States of
America, 82: 6955-6959

19. Loor, J. J., A. A. Elolimy, and J. C. McCann. 2016. Dietary impacts on rumen microbiota in beef and dairy production
Animal Frontiers, 6: 22-29.

20. Marten, G. C. and R. F. Barnes. 1980. Prediction of energy digestibility of forages with in vitro rumen fermentation
and fungal enzymes systems. In: Pidgen, W. J., C. C. Balch, and M. Graham (Eds), Standardization of analytical
methodology for feeds. International Development Research Center, Ottawa, pp. 61-71.

21. Menke, K. H. and H. Steingass. 1988. Estimation of the energetic feed value obtained from chemical analysis and gas

production using rumen fluid. Animal Research and Development, 28: 7-55.

22. Moyson, E. and H. Verachtert. 1991. Growth of higher fungi on wheat straw and their impact on the digestibility of
the substrate. Journal of Applied Microbiology and Biotechnology, 36: 421-424.

23. Nasehi, M, N. M. Torbatinejad, S. Zerehdaran, A. R. Safaei. 2014. Effect of (Pleurotus florida) fungi on chemical
composition and rumen degradability of wheat and barley straw. Iranian Journal of Applied Animal Science, 4(2):
257-261

24. NRC. 2001. Nutrient Requirements for Dairy Cattle (7® rev. Ed.). USA: National Academy Press. Washington, DC.

25. Okano, K., N. Ohkoshi, A. Nishiyama, T. Usagawa, and M. Kitagawa. 2009. Improving the nutritive value of madake
bamboo, Phyllostachys bambusoides, for ruminants by culturing with the white-rot fungus Ceriporiopsis
subvermispora. Animal Feed Science and Technology, 152: 278-285.

26. Orskov, E. R. and I. McDonald. 1979. The estimation of protein degradability in the rumen from incubation
measurements weighed according to rate of passage. Journal of Agricultural Science, 92: 499-503.

27. Pashaei, S., V. Razmazar, and R. Mirshekar. 2010. Gas production: a proposed in vitro method to estimate the extent
of digestion of a feedstuff in the tumen. Journal of Biological Sciences, 10: 573-580.

28. Robertson, J. B. and P. J. Van Soest, 1981. The detergent system of analysis and its application to human foods. In:



VEoo olinali ¥ o)l IF ol ol ool pole slodwsly 4y pis  YVA

James W. P. T., O. Theander (Eds.), The Analysis of Dietary Fiber in Food. (pp. 123-158). Marcel Dekker, New York,
USA.

29. Salman, F. M., R. I. El-Kadi, H. Abdel-Rahman, S, M. Ahmed, M. I. Mohamed, and M. M. Shoukry. 2008.
Biologically treated sugar beet pulp as a supplement ingoat rations. International Journal of Agricultural Biology, 10:
412-416.

30. SAS Institute Inc. 2005. User’s Guide: Statistics, Version 9.0 Edition. SAS Inst. Inc., Cary, NC.

31. Shrivastava, B., P. Nandal, A. Sharma, K. K. Jain, Y. P. Khasa, T. P. Das, V. Mani, N. J. Kewalramani, S. S. Kundu,
and R. C. Kuhad. 2012. Solid state bioconversionof wheat straw into digestible and nutritive ruminant feed by
Ganoderma sp rckk02. Bioresource Technology, 107: 347-351.

32. Theodorou, M. K., B. A.Williams, M. S. Dhanoa, A. B. McAllan, and J. France. 1994. A simple gas production
method using a pressure transducer to determine the fermentation kinetics of ruminant feeds. Animal Feed Science
and Technology, 48: 185-197.

33. Ulyshen, M. D. 2016. Wood decomposition as influenced by invertebrates. Biological Reviews, 91: 70-85.

34. VanSoest, P. J. 1994. Nutritional Ecology of the Ruminant, 2" ed. Cornell Univ. Press, Itacha, NY, USA, pp. 476.

35. Vercoe, P. E., H. P. S. Makkar, and A. C. Schlink. 2010. In vitro screening of plant resources for extra-nutritional
attributes in ruminants: nuclear and related methodologies. Springer Verlag Gmbh.

36. Voirol, L. R. P., E. Frago, M. Kaltenpoth, M. Hilker, and N. E. Fatouros. 2018. Bacterial symbionts in lepidoptera:
their diversity, transmission, and impact on the host. Fronteries in Microbiolgy, 27: 549-:556.

37. Weisburg, W. G., S. M. Borns, D. A. Pelltier, and D. J. Lane. 1991. 16s Ribosomal DNA amplification for
phylogenetic study. Journal of Bacteriology, 173(6): 697-703.

38. Yoshida, N., T. Takahashi, T. Nagao, and J. Chen. 1993. Effect of edible mushroom (Pleurotus ostreatus) cultivation
on in vitro digestibility of wheat straw and sawdust substrate. Japanese Journal of Grassland Science, 39: 177-182.



Iranian Journal of Animal Science Research olnl ools pole ledg sy &y
Vol. 13, No. 2, Summer 2021, p. 207-220 Ay YoV-YYe .o AFee oliwsli ¥ oylods IY ol

Investigating nutritive value of wheat straw and sugarcane tops treated with
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Introduction': There is a shortage of animal feed and water resources in many countries around the world.

Numerous agricultural by-products are produced annually in all countries, thus their proper use is often a useful
means of overcoming this problem. Large proportions of these materials are important feeds for ruminant animals
and can be used as a potentially significant source of energy. However, the use of these materials as ruminant feed
is limited because of their complex structure, low protein and high lignin content. Different physical and chemical
methods have been used to increase the nutritive value of such by-products. Although these methods have
advantages, they are costly, relatively ineffective and environmentally unfriendly and require the application of
technology. Recently, biological processing of lignocellulosic biomass has been considered as an alternative
approach. Three groups of organisms are able to biodegrade lignin namely, white rot fungi, some soil microbes
and termites. In recent years, increased attention has been given to the role of bacteria in lignin degradation in
agricultural by-products. Insects that utilize wood as a food source are beetles, cockroaches and termites. Termites
are especially well known for their ability to break down the lignin barrier and digest carbohydrate polymers.
Researcher has isolated 3 bacterial species from the Anacanthotermes vagans termite gut, including Bacillus sp.,
Enterobacter sp., and Ochrobacterium sp. These bacteria could grow on different media containing lignin and
lignocellulosic materials prepared from water extracted wheat straw and sawdust as a sole source of carbon and
energy. In another study three bacteria include Bacillus licheniformis, Ochrobactrum intermedium and
Microbacterium paludicola were isolated by culturing the gut contents of the termite Microcerotermes diversus
on different media containing lignin and lignocellulose as a sole source of carbon and energy. Isolates could
partially change the chemical composition of the wheat straw and date leaves, while nutrient digestibility
increased. However, Zeuzera pyrina L. is also another insect which degrade lignocellulose. Larval tunnels in the
wood and girdling burrows under the bark are visible at the ends of broken stems. Numerous partly broken
branches with dead brown foliage hanging in tree crowns are characteristic of heavy infestations. In our
knowledge, little work has been done on the isolation of lignin and lignocellulose-degrading bacteria from gut of
Zeuzera pyrina. Therefore, the aim of the present study was to isolate and identify symbiotic lignocellulosic
degrading bacteria from the Zeuzera pyrina L. gut, and to investigate their effects on the nutritive value of wheat
straw and sugarcane tops as ruminant feed.

Material and Methods: This experiment was conducted in animal house and laboratories of Lorestan
University. Two Lori cows (about five years old) with permanent rumen fistula were used as rumen liquor donor
in present study. A two-week diet adaptation period was followed by collection of the rumen contents from each
cow before the morning feeding. The aim of the present study was investigate nutritive value of wheat straw (WS)
and sugarcane tops (ST) treated with bacteria isolated from gut of Zeuzera pyrina. For this purpose, first, based on
16S rDNA sequence analysis, 3 bacteria including Enterobacter cloacae, Staphylococcus sciuri and
Brevibacterium sp., with lignin and lignocellulose-degrading potential were isolated from gut of this insect.
Thereafter, each of WS or ST were processed with these isolated individually or with mix of them (totally 4
treatment group for each substrate) in liquid medium. Chemical composition, in vitro gas production (IVGP) and
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fermentation parameters of these two processed by-product were determined compared to control treatment.

Results and Discussion: Results showed that highest amount of dry matter (DM) loss, crude protein, in vitro
DM digestibility and metabolizable energy was observed in both substrates (i.e., WS and ST) treated with bacterial
mixture of Zeuzera pyrina compared to control. Highest volume of IVGP and potential of GP (b) were observed
after processing by bacterial mixture of Zeuzera pyrina compared to control treatment (P>0.05). Highest volatile
fatty acid (VFA) concentration, acetate, acetate to propionate ratio and ammonia-N concentration were observed
in substrates inoculated with bacterial mixture in comparison with control treatment (P<0.05).

Conclusion: In this experiment, we isolated three bacteria including Enterobacter cloacae, Staphylococcus
sciuri and Brevibacterium sp., with lignin and lignocellulose-degrading potential from the gut of Zeuzera pyrina.
Processing WS and ST with these individual bacteria, especially media containing their mixture improved their
nutritive value as ruminant feed via increasing DM digestibility and VFA production.
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