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RUEEEAX M EH AR KEFRRREF(AERTE FERERTRE) UL
A AFRH L MEFRK. REZBAAMA BFRBFRYEINENBER N, AKX
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XKEiE AR HE; FFEMA REMRK
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Seasonal variations of digestive tract length and weight of Niviventer confucianus in
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Abstract: The study showed that there existed obvious seasonal variations in the digestive tract
length and weight of Niviventer confucianus in Dongting lake region. The fresh weight of digestive
tract with contents and the fresh and dry weights of the tract without contents were higher in win-
ter and spring than in summer and autumn. As for different organs of the tract, stomach showed
significant seasonal variation of its length, being the shortest in winter and longer in summer and
autumn, which was the response of N. confucianus to take more food to fit the energy needs for
reproduction and to meet the abundant food in summer and autumn. The length, fresh weight
with and without contents, and dry weight without contents of other organs ( small intestine, cae-
cum and large intestine) were larger in winter and spring than in summer and autumn, an adap-
tive response to the low temperature and food deficiency in winter and spring. It was suggested
that N. confucianus had strong capability in adjusting its gastrointestinal volume and size to adapt
to the seasonal changes of ambient temperature and food resources.
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novic & Nespolo,1997; # T E%,1998 ; # T = Fu#f
BB, 2000; F 420 ¥ tH 22,2001 ; Naya et al.
2005) . &4 i & (Derting et al. , 1995; # P [E %,
2000 ; F 45 F#HEE ,2001 ; Pei et al. , 2001) L K&
AR ( Bozinovic et al. , 1990; Borkowska, 1995
Bozinovic & Nespolo,1997; # T E%,1998; % &%
%,2003) HERERXZBEY,

XF +t B ( Niviventer confucianus ) 78 4k, 18 K BF
5T AULHTL (B35 ,1998; H DES%, 19984
T EASEF,2000) FRkiE. BrIERN,HRIEL
HEBHKEFEWHENEN T, SHAERE
HENREFVRABRE L, EEHBET
HEFT, MAHLERSSERKERARIME
H,EHBEKELFEREZFES, BRKEESH
KA B EERNAZRAHMBRN/NG |
Kb 8 P EBRNEMEN B, XEBE
ERMBEN YW EFRRE SR EMEH
RUZHURER, HEAHEXTLHHBEE THE
HIARIE B RR 48 K B (Rattus norvegicus ) (MIEH %,
1998 ; # TV FO#REET, 2000) o 2 T ##% I 2 M X 43,
# R R Y F R, A SCIRGE R R EE I X
ERE LS i

2 MIRWRSHRFGE

2.1 HRXHER
A E WX (28°30"—30°20'N, 111°40'—113°10"
E)YFRILP RIS R, WAL, RPER

WEIAERFRSRX, IRBREHE, MFEo8H,

FEXHKE16.4 C ~17.0 C,EHEHE 1 200 ~
1 550 mm, 7E{RBEM X B, # R FEEWMEE LK F
FEBS X bkt , 22 2 o 1 46 X £ S0 R BE (TR 0%,
2003) , % BUARIH S, AR RE—MRE 50 g L L,
RERRBKIN100 g £h, 5 B KSEH, €5
BHEE S, £ 548 1 HMCREX%,2006), B
YRR T B IFERY, W SR Eg, B
BETMARIEY , AR H PR T RSBt
Y ( BEBS,1986; #5157, 1993) .

F BURE A 1 SR 45 76 I BE 90 X 7 g TR £ 0k 5
47, FELE L X AL B 4 AR R LR B
Ko Y KSR A BORD ISR, it i
HEVRERNEE, L ESAPHNES. 5
BEAESHIE, EHEHE,2001 FEESA, 8
3.69 F112 AMFEHKIBASRHR 12.47 C 24.66

C.24.15 CH4.60 C, BB R 415 C,
17.12 °C 16.18 CH1 -4.18 C,EBEKESHHN
26.97 € .34.70 C 34.24 CH117.88 C,
2.2 WIRFEB

AGREATE 2001 4F 3.6.9.12 A 4T, FEARHE
S5HgGRH (LERBAKE) BRER, kRAX
A, XS8R, DUAESERR AE, FridkiR
SR R RREER( £0.1 ¢) BHEK( £
1 mm) 54T, A0 B & HALE, BIRER.
KNG LB REME ARG HHERAIRK
KB AARRH, AER( +1 mm) WK E,; AEL%
T4, A FRFE( £0.001 g) FHEHNEYHE K
2., RAGRARHEREND, AEBELKTES W
VHNEY, BIM B ELERK ETRE, R TFHHAK
EHRE MG KBHER, REEZAZYAHLR
B, EHRE; BREEMRAMN(60 C)HEHEK
2, RTHSURE.
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B W) K85 2 53 17 (one-way ANCOVA) Hi
LSD #3403, P <0.05 AN EF B E., BIES
WG EK 442 SPSS for windows |58,
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£1 AEMEHRELHEREERENL (Mean £ SE)

Tab.1 Habitat changes of digestive tract of adult N. confucianus in Dongting Lake region

B # 7 # e e 55;‘”‘“’“ _
A 50 8
HER(e) 59.122.5 53.917.6

g KB (mm) 32.6£0.8 33.9£2.0 0.322 0.573
SHREWER (g) 2.464 £0. 168 2.359 £0.421 0.054 0.818
watEE (g) 0.518 £0. 016 0.554 £0. 040 0.704 0. 405
FRE (8) 0.115 £0. 003 0. 121 0. 008 0. 465 0. 498

NG KB (mm) 627.6 +12.1 608.2 £30. 5 0.349 0.557
AHEYEE (g) 4,041 20.155 4,197 £0. 390 0.136 0.713
BEER (g) 1.675 £0.070 1.769 +0.177 0. 244 0.623
FRE(g) 0.176 £0. 009 0.207 £0.022 1.858 0.178

=17 KB (mm) 50,7 £0.9 51.8+2.4 0.204 0. 653
EHEYEE (0 1.381 0. 067 1.464 £ 0. 167 0.211 0. 648
Het R (8) 0.258 +0.016 0. 268 +0. 040 0.049 0. 825
THE(g) 0.031 £0. 001 0.034 +0.003 1.044 0.311

K KB (mm) 190.13.5 182.2+8.9 0. 681 0.413
THEYRE () 1.424 £0. 089 1.638 £0,224 0.786 0.379
HHER (8) 0.475 £0.019 0.472 £0. 047 0. 004 0.951
FE#(p) 0. 065 +0. 003 0. 072 £0, 007 0.782 0. 380

B KB (mm) 901.0£13.7 876.1£34.3 0. 454 0.503
SHEYEE (g) 9.310 £0.325 9,658 0,817 0.155 0. 695
St ER (g) 2.927 £0.096 3.063 £0. 241 0.275 0. 602
FHER(s) 0.387 £0.013 0.434 £0.033 1. 805 0.185

PAGR I 0 S B B O 25 4007 , 3 LM 348 P97 IE Mean + SE %%,

2 FEMEALNEENLYEREKENFEHEL(Mean +SE)

Tab.2 Seasonal changes of weight and leLgth of total digestive tract of N. confucianus in Dongting lake region

A AW ﬁxg) ;- { iﬁ(ﬁﬁ amﬁ?mg iﬁﬂ:iﬁggﬁlﬁ! ?ﬁki(ﬁg—”;:)ﬁﬁ

3R 36 56.7£2.7 914.9£15.8 10. 085 +0. 349 3,054 0. 105ac 0. 407 £0.015a

64 10 69.416.3 835.1131.9 7.190 0. 704b 2.477 £0.211b 0. 350 + 0. 030ab

917 5 51.8211.4 887.8 242.6 8.797 0. 939ab 2,484 0. 282ab 0. 315 +0. 040b

12 8 7 54.3 6.5 904.7 £35.8 9.121 £0. 791ab 3,387 £0. 237¢ 0. 441 0. 033a

F(3,53) 1.673 4.705 4,037 2,999

P 0.184 0. 006 0.012 0.039

lﬂﬁ:ﬁ!ﬂaﬁ)ﬂ’éi&ﬁﬁ)ﬁ%ﬁﬁ,iﬁkiﬁﬁ;ﬁmﬁm Mean £ SE %77 ; RFIFRFBRRTHHAERBE.

MERKELEFHNER, B5HEEZNH
b, HRFRERZR. FARBHFHIUL FFE
e B KERE, KPS EYHRE 5SS R
BRBFHMFVERL, T TRERFHFNEL
REBE, EHFBAELE, MRS RE . TREY
DEXERR, KERK KEZHBERTLER
3)o

ERBRKEHFRANBHFNELER,
HERBRIRYA R ENENEL, SHBHRY

DEERK.LEIEHE. HTHHREUKER
®,{EE Bk &3 FRTBERER MENSESR
HWEBERER(F3).

KGR RRHERE A BEN L, kg
A EFRRS5E KERMHFE, —RUARE
BERIFERMATY. REBBEFSEEANE
MER FARERETLS BESEEL, HFYE
i, Ko, p#REMTHE, & FEHNER
TEBEGRSI).
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64 ERERE BE B
%3 RENXESHRELERRHFETEN (Mean +SE)
Tab.3 Seasonal changes of digestive tract of adult N. confucianus in Dongting Lake region
ANCOVA
BE HBir 3R 6 R 9 A 12 A FG3.53) P
5 KE (mm) 32.4£0.9a 36.4+1.8a 35.8%2.4a 27.8 £2.0b 3.685 0.014
SABTYHER (g) 2.495 +0. 201 2.416 £0. 405 2. 614 +0. 541 2. 150 +0.456 0.196 0.899
HEt e (g) 0.538 £0.019 0. 493 +0. 038 0.502 +0. 051 0.501 £0. 043 0.563 0.642
TR (g) 0. 121 +£0. 004 0. 105 +£0. 007 0. 106 £0. 010 0.115 £0. 008 1.710 0.176
/N KE (mm) 635.6 +14.3 581.3 +28.9 631.4£38.5 627.9£32.5 0.926 0.435
SHEDFER (g) 4.367 +0.172a 3.202 £0. 346b 3. 639 +0. 462ab 4. 030 £ 0. 390ab 3.374 0.025
Hwet R (g) 1. 737 £0.077ac 1.451 £0. 155ab 1.272 £0.207b 2.072 0. 174¢ 3.910 0.014
TR (g) 0. 183 £0.010 0. 166 +0. 020 0. 137 £0. 027 0.216 £0. 023 1.884 0.143
BB KE (nm) 50.8+1.1 47.2+2.2 51.8+£3.0 55.2%2.5 1.895 0.142
SHEYER (g) 1. 604 +0.059a 0.727 £0.119b 1.178 £0. 159¢ 1. 407 £0. 134ac 15.213 <0.001
R EE (g) 0.268 £0.017a 0. 164 £0. 035b 0. 359 +0. 046a 0.281 +0.039a 4.002 0.012
FTHERE(g) 0.033 +£0.011a 0. 025 +0. 002b 0. 026 £0. 003bc 0.034 +0. 003ac 4.026 0.012
X E (mm) 196.1 £3.8* 170.2 £7.3b 168.8 £ 10. 3b 193.8 +8.7ab 4.519 0.007
SHABYHER (g) 1. 619 +0. 098a 0. 846 £0.197b 1. 366 +0. 263ab 1.534 +0.221a 4.113 0.011
R (g) 0.511 £0.019a 0. 369 +0. 039b 0. 351 £0. 052b 0.532 +0. 044a 6.147 0.001
TH&E(g) 0.071 £0.003a 0. 053 +0. 006b 0. 046 +0. 009b 0.076 £0.007a 4.618 0.006

VIR A B E 4T, SIS E Mean + SE #7; A AR FBRR FHRAERBE.

4 it it

AEFVHR SRS, MR EL 2 E
KRR, RB T SRR E KRR R EY R
BESEENEL, X LFEAR KR MibIEX
WA AR, MEARSERRMEA—, W
EFENERNSEEYERL, TR — S
RUESFEIVHARFEENBER. MEZEY
HEEDSSRERE, I LRERR, SBUF W
BRAEA B M REAARUER, KB LRER
=] i BURh (L T0E Fn df3k , 2000 ; #: T E %, 2001 ;
Z B 4 45,2003 ) #ib ¥ X 4, ( Hammond et al. ,
1999; F 41 F #H ¥ ,2001; Hume, 2002 ) 2R 4 3%
(W8 ZFESF,2002;; X #e 4 %5, 2004 ) T A B A IH , i
HAR % E (Gross et al. , 1985; Hammond, 1993 ;
Hume et al. , 2002 ) B S B A —3, 1N Gross %
(1985 ) X} % J5 [ B ( Microtus ochrogaster ) WME 45
R RBRME T 4SRN, BHLERNK
EMTRERM. RPEFEZayr#HERK/)
S0, T 4 18 S Ak W R /0 B RV E i R R/,
HTES%(2001) % 7 # RE o5 3h P L8 K E
MREHITHEAR, GREVHENERHE RN
EHAERE, KT ER KBKENFRRIZEZRKT
B /haREAESK, H58% ABEEX, BE
b X 55 5 B 4 ( Ochotona curzoniae) 7E B AR IFIE &
HALBKEMENEYARREAFHNNRE

t, BB ENF IR, MALESFENTREN
FPHEAAE . HP, BRZEEN LERE /)
P& AE AR AL N RIZY, B 10— BT B
MEARENER: BN TRETEMRNEE
W, REERERERRE; KBHELES(E
BEMEME,2001), EIFHEBEXHAER
( Cricetulus triton) TR EYFEE KKK, il
FREHKMAEFNNERYRZ, SIPREUEM
FiE K BERBE L E YR, UEREFER
A ariEsh( B, 1999) . TR REHEIFRAM
XEE , WL EZ W AR B B A RARYIRZ, #riL
I ZR B Rautus norvegicus ) WLETE S W2 Rt
AUE, RA/ MRS R E KK EMS R E R
EOHRKELXZHUER THESY,REBRTIEHN
WEESEAN ERZMEE T (REH AL THE,
1997 ;4 B EAMSEHT,2000) . FETEFTFE
FRREXRELERENRER LR, WRA
BHAE MEMKBENKERZETER £ 5%
BTRE BKFE(LERKR,2002), HiFERFBXAE
BT 4TS B9 IR R (Myospalax baileyi) | T
HERREN SRR A HENEE, KAAECHFREY
Tt WA B R KA T HEE SHEWIHAR
SERGEEM EMAESEHROE R SE N ER L
FEHET— LT, DREHANE(EEENE
1 ,2000),

AXGRER, MEBXHBERFEFH
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BHAERREEHRETREMRBESTHIEEMT
BETMABEMNNRLN . SHLAL RIS
SARMI(FE T E 45, 1998 ; # T E fEEHT, 2000) .
SRR AEEAEFTENATHERERTRE
SEBRFENEKHESIOR W, HRENKEE
B KEW B, MiXSHAA TERBENE R, |
A4 B A B B RN T W R B RE AR S
HREGTHNTE, [, YR KERKFE
B W R YRR IR 5 5 -t 2 HORBUH 26 AH B X 3
MRIE. NEESHEYENRBELERMR, MTH
BAUL BIEH, E KERETEIEE. t
BRI, T BE M X 4k R A8 N K T B R
BFROREM, AFENEEEMBER, X, ¥H
47 B A B DA R I SA sh Y%t BE B R R
R, EREFR A KH (Madison, 1981; £
fEHE % 1995; Derting & Austin, 1998; ¥ ¥IW %,
1999 ; Schwaibold & Pillay, 2003 ) , T EE#I X4 K
HWHLEBERERE (M . EBEARE) BirEYE
AR R, EE R AERYRETEHNRZNIRK
RHA FEEBERKE X R R A T E R e
BRENFEEENEYHR SRR TENTE. Xt
THEESIYN S, EERFETEREY. AR
VRBERMEERE WE AR EERR, &
ENHFRPRYUBBSHENEARMRARKN, &
HENYERBUNET  RER TR, DATEY
MEMLEER A B+ B 5 WRER V47 (SARH %,
2001), L B, RYBBNRBNEKSER
TR a2 yEEER, TRES YA NLE
AN T —HE MR T, ERENXE,
HA FE ERT RWEYREHEXTE L, THEA
SREIEBRENEY, UAERSHAREL
WRASAHNTE, HAERREmMERNIYER
BURY) — R DL XY . 5 23 A A L X 3K
(Gross et al. , 1985 ; Bozinovic et al. , 1990; Ham-
mond & Wunder, 1991; FfE4% 1995;# TEE,
1998 ; 4k 0 B A7 , 2000 E WM, 1999; EH
HMEAHE,2001; 3B FLIR ,2002; R & 2 %,2003;
Schwaibold & Pillay, 2003), EittH B/ NG . B
MRBHETEHREEAL FZELE KEEN
LRFFE
EREBENE MRS HALENKEESNH
BEREEER, M3 MNERBIHAEREEESR
BHEHREF,/PEHNEHHREFLEEENFVENL,

MEREEGILIBEFEERNETER. X5
Derting F1 Bogue (1993 ) 42 i iy 5 5 ¥ B B T K i
P RTHACTE A PR Y 4 B BRI SIS MR
B0 EAEMMEERER M BFEERIE, B
RVLERRERFERIBRIE—T (B4 M) BrE, R
FESYRBTREMPENBEANA KA. A
HERACERRERENSSREN TREEL.
BEUBER MAKBRENEHERAR (/b
BHEBKERNEZNER)RE  HRMAHEL.
HFETRRBT HAEAMEEBEZE 3 HrEH Xt
WO T A NGERN AL RE) , (U5 &
FERE R T ALE MBSO IS 4 BrBL R AL
EHKE). RAERENRZHHEFRHEL
F EAMBELS HFEXINEREME LB,
{HIE R IR S |

—~BIAR, FRER RS RN RYFMAEAR
[0, DA T % Ml B 3 L B 45 47 9 R AL (W B E ¥,
2002; X4, 2004 ) . (AR ARG R B IR
RSN LB, HE s E— BR BE
HER, HEL, Mt Re EBEWHE AN, K& R

B U AR MR B BB K A,

2 ke Bk P YR A Ak R B BT A48 BIRE (T %
3C%,2003) , X T BB 2T R HL 1 4k 38 5 b e A 1 1]
ERABEHEEA.

$EIW

XRRAR - itK/R. 2002 HilETRAHPBERMMER
EMREOEN TR ENENL. £858%, 2
(3): 233 -235.

o A TE, A 1B,%. 2001 FEEESHERER
RATWFEILRIER. ¥, 47(5) : 597 - 600.

PR M TE, K 25,%. 1998, BB FRAMEREML
I EIHILETE AR LR, B, 18(3) : 202 -207.

MHEH TE. 1997. BERAHCEKEMERNEYZ
B WAL KSR, 23(1) - 52 - 54,

PEELE. 1993, HBEMTREE. WIIMEREEMR(AR
FIBERR) , 16(2) 50 - 54.
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MTE, REE. 2000. HEMBRBEBLEKEMERY
EYAL. st , 46(3) . 271 -277.
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