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A comparison of the content and mor phology of the digestive
tracts of seven desert rodent species”
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Abstract  Tract morphology among sympatric desert rodent gecies was examined inorder to reved if these pecies coexist
through food resource partitioning. The field work was carried out in the summer of 2001 (July - August) in two arid
deserts, one in suburban Jiayuguan city and the other in suburban Dunhuang township , both of which are in the western
region of Gansu Province, China. The climate of both study areasis very dry and the maximum rainfal occursin the sunr
mer sean. The mean annua tenperature was 10  and the mean annual precipitation varied from 35 mm to 45 mm
during 1990 - 2000. Vegetation at both study areas was dominated by Tamarix remosissima, Nitraria sphaerocarpa,
Haloxylon ammodendrom, Alhagi maurorum, Ephedra przewalskii, Sympegna regelii, Nitraria p., Salsola
passerina, Achnatherum splendens and Carex $op. Animas were cgptured with small break-back traps (snapping bar) .
Traps were placed in a rectangular grid of five lines 10 m gpart (measured) and 100 traps were laid at 5 m intervas along
each line. Peanutswere used asbait. Trgpswerelaidin the evening and checked the next morning. A tota of 1 500 trap-
ping days were conducted at each dte. Catured animals were brought to the laboratory for dissection. The peciesof each
gecimen was identified , and age and sex were a© determined. A tota of seven pecies were captured, including Dipus
sagitta, Allactage sibirica, Meriones meridianus, Cricetulus migratorius, C. barabensis, Mus musculus, and O-
chotona erythrotis. Measurements of weight and body length were taken and the regproductive statusof each gpecimen de-
termined before any further examination. Digestive tracts were caref ully removed and sparated from adhesve and adipose
tissue. The following measurements were then taken: weghts of somach, smdl intestine, large intestine, and cascum
(al with contents ; lengthsof small integtine, large intestine and caecum. The contents of stomach and cheek pouches
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were checked and rted asleaves, sems, flowers, roots, seeds, fruits, and insects and used to determine the foodprefer-
ences of each pecies. The parameter of body weight was used to andyze inter gecific variation in the length of the tota
gut and separate organs by covariance, and the weight of the ssparate organs and their contents by ANCOVA. Differences
in reative intestine length (ratio between hind gut length to head/ body length) among different goecies were andyzed by
oneway ANOVA. Anayssof somach and cheek-pouch contents showed that the seven rodents peciesfed on different
food items. Three kinds of food preferences could be digtinguished among the 7 gecies, i. e. herbivores, omnivores and
granivores. Tota digestive tract length was sgnificantly different among the 7 gpecies and their food pref erences seemed to
be an important factor in this difference. Herbivores had the lorgest digestive tracts, omnivores the next longest and
granivores the shortest. Interecific variation in large intestine ( Fs 107 = 15.762, P < 0.01) and caecum length
(Fs107= 5.024, P<0.01) was dgnificant larger than that of the small intestine ( Fs 107 =3.359, P<0.01). There
were dgnificant intergecific differencesin somach and caecum weight ( Fs 107 = 6.662, P<0.01; Fs 197 =9.003, P
<0.01, regectivdy). However, there were no dgnificant difference in smal and large intestine weight ( Fs 107 =

0.851, P>0.05; Fs107=1.723, P>0.05, regectivdy). These results sypport our hypotheses that : 1) food sdec

tion patterns are different among rodent gecies that live in the same desert habitat , and 2) The different features of gut
morphology among these pecies are a functional manifestation of the partitioning of food resourcesin the desert enviror

ment [ Acta Zoologica Sinica 49 (2) : 171- 178, 2003].
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Table 1 Frequency of different food items in ssomachs and cheek pouches of seven desert rodents in July to August, 2001

Sem and ledt Hower and berry Seeds Insects
Fecies Sample szes
n % n % n % n %
. ) 32 32 100 21 65. 63 4 12.50 0 0.00
( Dipus sagitta)
( All actage sibi rica) 11 11 100 7 63. 64 3 27.27 0 0. 00
. - 15 15 100 10 66. 67 6 40.00 0 0. 00
( Meriones meridianus)
( Cricetul us migratori us) 23 11 47.83 20 86. 96 21 91. 30 12 52.17
(C. barabensis) 21 13 61.91 17 80. 95 20 95. 23 7 33.33
6 2 33.33 3 50. 00 6 100 1 16. 67
( M us muscul us)
3 3 100 3 100 1 33.33 0 0.00

( Ochotona erythrotis)

(“ n” gandsfor the number occurring in sample)
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2.2 (ti46= 5.12, P<0.05) (
2.2.1 2 3 tisa = 5.37, P<0.05; t1 52 =

( ) 6.09, P <0.05) (t137 = 5.30, P<
AN- 0.05) , (ty24= 1.27,
COVA 27 P>0.05) ,
, ( Dtigs =
( 5.05, P <0.05; tiea = 519, P<
2 LD , 0.05) , ;
(t1.42
=1.95, P>0.05) ,
( 3 LD 2.2.2 7
27 ,

; 4 AN-

(t1107= 6.47, P<0.05) COVA

, (tysa= 2.01, P>0.05)
(t1s2= 1.94, P>0.05)
, (t1,42= 4.83,
P < 0.05) (tras =
4.08, P<0.05) ,
(ty42= 3.66, P <0.05)

( Fs107 = 6.662,
P<0.01; Fs 107 =9.003, P<0.01) ,

(Fs107= 3.021, P<0.05)

( Fs 107
=0.851, P>0.05; Fs5107= 1.723, P>0.05)

2 7

Table 2 A comparison of digestive tract length among seven desert rodents

Pecies BW (g) SIL  (mm) CAL (mm) LIL (mm) TOTL (mm)
) . 32 32.28+4.09 495.01+71.28 147.12+32.34 225.31+31.54 867.43+101.54
( Dipus sagitta)
. 11 39.94 £10. 06 508.45+73.03 124.45+49.09 197.45%43.16 830.36 +105.89
(Allactage sibirica)
. o 15 25.55+7.69 437.86 +62. 33 90. 63 £ 26. 09 170.86+42.48 699.35%=94. 17
( Meriones meridianus)
. . ) 23 12.00+3.90 386.17+35.06 81.08+24.78 198.48+38.83 665.73+48.95
( Cricetul us migratori us)
. 21 9.31+2.79 326.00+47.64 63.85+16.88 158.38+26.38 548.23+53.79
(C. barabensis)
6 7.60x1.04 302.63+17.11 33.40+£1.29 91.21+3.09 427.26 +19. 90
( Mus muscul us)
. 3 39.43+8.01 1310.69+39.28 271.27+13.20 219.60%+40.11 1801.56+56.13
( Ochotona erythratis)
Fs 107" 3. 359 5.024 15. 762 6. 038
P’ 0. 008 <0.0001 <0.0001 <0.0001
+ (Datain thistable is expressed as Means+ SE)
a: (An andydsof covariance with carcass weight as the covariate)
n: (Sample szes) BW: Body weight excdluding viscera  SIL : Length of smal intesine CAL : Length of caecum LIL : Length of large

intestine TOTL : Totd length of digegtive tract
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3 7 (%) (mm) (%)
Table 3 The relative length of intestinesas % total gut length and ratio of hindgut to body length among seven desert rodents
(%)
Redative length of intestine as % totd gut length
. Ratio of hindgut
Body length
Spedes y lengt to body length
Smadl integtine Caecum Large intestine
. ) 11.78+0. 72 57.05+3.38 16.87+2.75 26.09+2.80 3.17+0.51
( Dipus sagitta)
A 12.88+1.23 61.44+3.88 14.65+4.54 23.92+4.55 2.49+0.45
(Allactage sibirica)
. - 12.03+1.08 62.78+4.52 12.85+2.77 24.37+4.78 2.16+£0.40
( Meriones meridianus)
. . . 9.69+1.18 58.10+3. 36 12.18+3.63 29.72+4.55 2.91+0.51
( Cricetul us migratori us)
. 9.04+0.82 59.27 +4.89 11.61+2.53 29.12+4.67 2.46£0.36
(C. barabensis)
6.65%0.35 71.44+1.03 12.22+2.24 16.34+2.48 2.28%0.26
( Mus muscul us)
) 17.21+2.06 72.74+£2.68 15.05+2.26 12.21 +2.09 2.85+1.93
( Ochotona erythratis)
Fs 107 17. 838 10. 313 14. 040 14. 764
p" 0. 000 0. 000 0. 000 0. 000
+ (Datain thistable is expressed as Means+ SE)
* , (OneWay ANOVA , two-taled test)
4 (9

Table 4 A comparison o digestive tract weight ( with contents) (g) of among seven desert rodents

i BW
Spedes sTcw sicw CACW Licw TWGC

. ) 32 32.28+4.09 2.81%0.46 2.85+0.25 2.60+0.84 1.34+0.50 7.78£2.05
( Dipus sagitta)

- 11 39.94+10.06 4.84%0.79 3.17%0.43 1.86+1.25 1.32+0.57 8.08+3.03
(Allactage sibirica)

) - 15 25.55+7.69 5.34+0.48 3.40£0. 26 2.57+1.03 1. 07£0.58 7.39+2.58
( Meriones meridianus)

) ) . 23 12.00+£3.90 2.45%0.49 3.16+0.27 2.11+0.92 0.95%0.41 5.27+1.55
( Cricetulus migratori us)

. 21 9.31+£2.79 2.03£0.56 2.95+0.31 2.04+£0.54 0.67%0.35 3.27+£0.92
(C. barabensis)

6 7.60+1.04 2.00£0. 86 3.29+0. 46 0.83+0.30 0.32+0.07 3.07+0.86
( Mus muscul us)

. 3 39.43+8.01 10.43%+1.03 7.33%£0.68 12.00£0. 93 3.20%+0.49 22.53+1.74
( Ochotona erythratis)

Fs,107° 6. 662 0. 851 9. 003 1.723 3.021
P <0. 0001 <0. 0001 <0. 0001 0. 136 0.014
+ (Datain thistable is expressed as Means+ SE)
a (An andysisof covariance with carcass weight as the covariate)

BW : body weight excluding viscera TWGC: totd weight of gut with content
n: Sample szes STCW: weight of somach with content SICW: weight of smdl intestine with content CACW: weight of caecum with content
L ICW: weight of large intestine with content
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