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Abstract: The animals’ gut morphology is closed related to food habit, food quality and energy need.In order to
investigate the relationship between food habits and digestive tract morphology , the lengths of gastrointestinal tracts of
three species of rodents with different food habits were compared. Gray Red-backed Vole ( Clethrionomys rufocanus ),
Large Japanese Field Mouse ( Apodemus speciosus) and Striped Field Mouse (A . agrarius) were live-trapped in the
forest regions at Nehe County . Heilongjiang Province in June 2002. The entire digestive tract of animals were removed,
carefully stripped the connective tissues and lipids, then extended to their full length on a dissecting plate with
physiological saline, and the lengths of stomach, small intestine, large intestine, and caecum were measured to the
nearest | mm and weighed to the nearest 0.1 mg. In order to remove the effect of body mass, analysis of covariance was
used lo analyze the data,using body mass as the covariate,and followed by least significant difference (LSD) multiple
comparisons. We found significant differences in the length, mass with content and dry mass of total gut, stomach
length . length , mass with content and drv mass of small intestine and caecum, and the mass without content and dry

mass of large intestine among these species. The strict herbivores, C . rufocanus , had the largest length and/or mass of
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total alimentary, small intestine,caecum and large intestine . Our results suggest that the hind gut be more important to

herbivorous than to granivorous/omnivorous rodents and can be a relative reliable indicator for food habits. C.

rufocanus , A . speciosus and A . agrarius can coexist through the separation of food resource and changing the digestive

tract morphology for adaptation.

Key words: Gray Red-backed Vole( Clethrionomys rufocanus ); Large Japanese Field Mouse ( Apodemus speciosus ) ;

Striped Field Mouse( A . agrarius ) ; Digestive tract morphology
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1.2 HUHERKEVER BHVTFEALEE,
HERHTRN REHCESSRE,. AL E
(stomach, ST). 7\ % (small intestine, SI) . K B
(large intestine, L) Fl 5 B ( caecum, CA ) ; if§ €
¥ (length, L) . & R B WAL & (with content, C) .
£ N % YA B E (without content), B} #f &
(empty,E) & T 41 4 & (dry content,D). # & 3%
HHBRG R, EH KM & TR
HBKKE, BRI UERME (21
mm). A3 BS 210 S Bl FRFHE(x0.1
mg): BEBRENAR S4BRKEDFEN
Y ERHEAREKEEKS SHREHE. R
BEOCHMHAMEEE SHETE. B
{k 3 (total alimentary, TO) F9 & WHEIRII A B /b
Ry K B #0E By o) A i R

1.3 Fita#H FIE PSS it a#tiT s
A F H £ 47§ (one-way ANOVA) & LSD (least
significant difference) Z B L ¥ . HHREEE
FWEBRZERAOYE, LEEENTE, I EHE
RfE S E 7t 7 2 4 #7 (one-way ANCOVA), [6]
B 3 PRSI BB L E K E R E R . S0
BB « 47M 1R (Mean + SE) R /R, P <
0.05 BN NERB* .

2 & R

2.1 RHULERNTR HHFESWEY FEHE
RE L FRUE R PO B 4R 1B SR AY B fLIE K (TOL)
BENBFEYETOC) X ST HAE(TOD) F 8]
ERRERNAE F. .o =11.070. P = 0.001;
Fio =6.557,P=0.01; F., =14.465, P =
0.000) . ki B F1 B L B AY TOL fl TOC %
SAEFE . EHBRFEEH. HFHHEM TOD

RE AERTHAFR#IDY. KERMEL
WEAM TOD ERMWEBNBEKF(E1). 3
B BN EHE(TOE)EFABE(Fo,
=3.073,P =0.078).

2.2 #HEHNTL
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FNEEERI(F,, =8.140, P =0.005) , H At
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AN (SD ARH R HE RN BLER /NG
MEKEGSL).SNEVECIORTHARE
(SID)ERBE(AHNHK Fos =12.958, P =
0.001; Fiby = 9.107, P = 0.003; Fp. =
20.803,P=0.000). PREEFA SIL M SICHHE
KTMETHAERMBLER, EHEN SIL
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RAELERN SID ERFHEHEEKEE
1),
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MAEWE(CAC) B E (CAE) B TH 41 E (CAD)
ERWERBEHIN Fos =24.023,P =
0.000; F.,, = 14.440, P = 0.000; F,, =
14.540, P = 0.000; F, ., = 4.832, P = 0.025).
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KB(LD A5 H & KERNELERKH
fEfE (LIE) R FARAE(LD)EFHRE B E
(BBH Fo =8.373.P=0.004; F, 5 =
3.931,P=0.044). IRFRIA LIE R KT H
ERMBLER.GREERTEE. KEH
MBABEN LD REZEEZER . BHRKTFHK
HR(E1).
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Table 1 Adjustment means of the length and mass of digestive tracts in three rodent species

mA FHW g R BRER P i
ltem Clethrivnomys rufocanus Apodemus speciosus A . agrarius P value
B A ¥ Sample size( n) 5 6 7

TOL{ mm) 634.1+28.5 451.7+27.0° 497.6 1 23.5" 0.001
TOC( g) 4.001 2 0.293" 2.478 £0.277° 3.181 £ 0.241* 0.010
TOE(g) 2.091+0.146 1.578 +0.138 1.772£0.120 0.078
TOD(g) 0.442  0.023° 0.270 £ 0.022° 0.393£0.019° 0.000
STL{mm) 27.3+1.8b% 16.9+1.7° 21.7z1.5° 0.005
STC(g) 0.848 £ 0.265 0.607 + 0.251 0.974 £ 0.219 0.572
STE(g) 0.216 = 0.023 0.232 +0.021 0.259 +0.019 0.326
STD(g) 0.048 + 0.006 0.056 + 0.006 0.062 = 0.005 0.231
SIL( ram) 382.1+15.8° 274.1 % 14.9" 298.9x 13.0° 0.001
SIC(g) 1.828+0.112° 1.156 +0.106° 1.398 £ 0.092° 0.003
SIE(g) 1.476 + 0. 161 0.851 +0.152 1.163£0.132 0.053
SID(g) 0.280 = 0.014° 0.149 + 0.013* 0.222 = 0.012° 0.000
CAL(mm) 73.7+4.3° 51.7+4.1° 36.1%3.5 0.000
CAC(g) 0.866 + 0.075" 0.366 + 0.071° 0.398 = 0.062° 0.000
CAE(g) 0.322 2 0.023 0.154 + 0.022° 0.195+0.019" 0.000
CAD(g) 0.052 + 0.007" 0.025  0.007" 0.053 £ 0.006° 0.025
LIL( mm) 151.1+15.2 109.1+14.4 140.9 = 12.5 0.163
LIC(g) 0.462 + 0.042 0.339 + 0.040 0.386 2 0.035 0.153
LIE(g) 0.301 = 0.017° 0.208 £ 0.016" 0.229 + 0.014" 0.004
LID{g) 0.066 + 0.006" 0.044 + 0.006" 0.062 = 0.005" 0.044

wE -17F . REERE T B EE R (The different superseripts in the same row indicates significant differences) ; TO: A1 LB (1o1al
alimentary ) . ST & (stomach) . SL: /7 (small intestine) . CA: B B (caecum) , 11: K B (large intestine) 3 T.: K B (length) , C: & A& ¥ 8 (with
content) . E; 8 T (empty) . D: T8 (drv) .
F2 3 EFmELEKERERPOREMR( Mean + SE)
Table 2 The absolute length and mass of digestive tracts in three rodent species

i BT RE HER B R
Ttem Clethrionomys rufocanus Apodemus speciosits A . agrarius
¥ 4 ¥ Sample size( n) 5 6 7
{& T Body mass(g) 23.120.7 28.5+3.2 20.9x3.1
TOL{mm) 623.2+24.9 466.3+8.2 492.9:33.6
TOC(g) 3.7691+0.347 3 2.7879+0.2527 3.0779+0.350 8
TOE(g} 2.1997+0.2001 1.700 2 0.180 8 1.731 7+0.096 8
TOD( g) 0.4192+0.020 8 0.301 1£0.029 35 (0.382 1+0.0303
STLC mm) 26.6+2.6 17.8£0.7 21,4+ 1.5
STC(g) 0.7455+0.178 1 0.7458+0.101 8 0.926 50,3249
STE{g) 0.1899=+0.033 1 0.2609+0.0299 0.250 2+ 0.023 8
STDi g} 0.044 420,009 5 0.0595+0.0066 0.059 2+0.004 7
SILCmm) 377.4+14.9 280.3+6.8 296.9+16.9
SIC{ g} 1.737 = 0.088 27 1.275520.176 ¢ 1.349 8 £0.088 4
SIF.(g) 1.4125+0.140 4 0.929 5+0.208 7 1.068 6+ 0.044 2
SID(g) 0.266 5=0.004 6 0.1655+0.0191 0.2174+0.0156
CAL(mm) 73.426.1 52029 36.0+2.2
CAC(g) 0.8439=0.1154 0.399720.023 5 0.391 4:0.147 6
CAE{g) 0.3093+0.029 1 0.1690+0.0115 0.188 7+0.024 1
CAD(g) 0.046 5+ 0.002 0 0.0289+0.002 4 0.048 6 £ 0.010 2
LILCmm) 145.8+5.8 116.2+5.7 138.6 2 19.2
LIC(g) 0441 1+0.0206 0.366 9+0.04) 3 0.3772+0.045 1
LiE(g) 0.288 0+0.0057 0.225 81 0.0209 0.223 8+0.020 5
LID(g) 0.061 9+0.005 5 0.047 22 0.004 7 0.057 9+0.007 1

TO: £ 341kl Cotal alimentary) , ST: § (stomach) , SI: 71 B (small intestine) , CA: B B (caecum ), LI: X B (large intestine ) ; L: 1 &

(length) .C: & N BT (with content) .E: 8 #H 2 H (empty) ,D: F H (dry) -
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