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Abgtract : Tract norphologica characteridics of four passerine birds were observed.  Soecimens were live-trgpped with
net in Qighar Gty , Hellongiang Province during May and June, 2004. All ecimenswere kept |aboratory with mean
temperaurewas 21 (15- 29 ) under naturd photoperiod before the examinaion was conducted. Food and water
were supplied ad lib. Sex of each gpecimen was recorded and body weight was taken. The entire digedive tract of
each bird was remmoved carefully and separated from the connective tissues and lipids. The lengths of gomach, srdl
integine and rectum were scaed to the nearest 1 mm and the weights of each part of a tract were measured to the
neareg 0. 1 mg. Inorder to remove the dfect of body mass, andyssdf covariance was used to andyze the data, usng
body mass as the covariate , and followed by leag sgnificant difference multiple conparions. The resuits sowed thet
the tota length, tota enmpty weight and tota dry weight of dimentary , somach enpty weight and somach dry weight ,
gmdl intedine lengh, smdl intedine empty weight and smdl intedine dry weight , and rectum length , rectum enmpty
weight and rectum dry weight among these gpecies had dgnificant dfferent. The granivorous, Carpodacus erythrinus ,
had the longes length of digedive tract (the length of gomach excluded) . The tracts of the other three omnivorous/
insectivorous species ( Emberiza rutila, Luscnia calliope and Ficedula parva) varied. The insectivorous species (L.
calliope and F. parva) had reaive heavy digedive tracts among the four gpecies. The results show that the different
features of gut mormphology anong these ecies are a functiond adgptation o the different food hahits.
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Tablel The absdute length and mass o digegtive tracts in four passerine birds
B i
Item Luscinia calliope Ficedula parva Emberiza rutila Carpodacus erythrinus
Sanple sze 7 9 15 8
Body nmess (g) 16.6+1.0 10.0+0.4 15.8+0.3 20.7+1.4
T (mm) 143.9+4.7 121.7+3.7 155.0+4.4 314.4+12.4
TOE (mg) 803.1+63.8 398.9+17.7 390.1+21.6 427.0£26.3
TOD (mg) 222.0+15.8 135.2+17.6 105.3+5.7 116.5+7.6
SIL (nm) 14.6+0.9 12.1+0.7 13.3+£0.5 13.3+0.2
STE (mg) 598.3+32.2 310.9+10.3 341.8+19.4 365.6+20.6
SD (mg) 176.4+9.2 97.9+2.5 94.9+5.2 102.8+6.4
S (mm) 121.3+3.7 99.8+3.2 131.1+4.1 282.8+11.7
SIE (mg) 193.9+35.6 83.6+11.1 45.0+4.6 56.9+8.0
SD (mg) 42.9+7.9 19.3+2.7 9.4+0.9 12.4+1.7
RE. (mm) 11.1+1.5 9.8+1.3 12.0+0.9 15.0+1.2
REE (ng) 11.0+1.8 4.4+1.0 3.3%£0.3 4.5+0.9
RED (ng) 2.7+0.3 1.3+0.2 1.0+0.0 1.4+0.2
QL : ; TOE: ; TOD: ; SIL: ; STE: ; SID: ; SiL:
; SIE: ; 9D ; REL: . REE: : RED:

TOL :Totd digedive tract length; TOE:Weight of totd digedive tract; TOD :Dry weight of tota digedive tract; SIL : Somech length; STE:
Weight of gomech; STD :Dry weight of gomech; SIL :Svell intedine lengh; SIE:Weight of sdl intedine; SID:Dry weight of intedine; RE :
Rectum length; REE:Weight of rectum; RED :Dry weight of rectum.
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Table2 Adjugment means o length and mass o digestive tracts in four passerine birds
E: 15 P
Item
Luscinia calliope Ficedula parva Emberiza rutila Carpodacus erythrinus P vdue
Sanple sze 7 9 15 8
TOL (nm) 143+ g 129+112 155+ 5° 307 £11° 0. 000
TOE (mg) 7917 +36.3° 466. 4 £ 50. 42 387.9+24. 42 365. 2 £49. 12 0.000
TOD () 218.1+13.2° 158.0+18. 3" 104.5+8.9% 95.7+17.8° 0.000
SIL (nmm) 14.5+0.7 12.8+1.0 13.2+0.5 12.6+1.0 0.240
STE (mg) 591.5+ 25, 1° 351.0+£34.73 340.5+16.8° 328.9+33.82 0.000
SID (g 147.7+7.0° 108.0+9. 72 94.5+4. 72 93.5+9.5% 0.000
SL (mm) 120.2 £7.3% 106.5 £ 10. 12 130.9+4.9° 276.6+9.8° 0.000
SIE (mg) 189.1+16.9° 111. 7+ 23.4° 44.1+£11. 42 31.1+22.8 0.000
SID (mg) 41.7+£3.7° 26.3£5.2° 9.2+2.52 6.0+5.0% 0.000
REL (mm) 11.6+1.3% 7.2+£1.9% 12.1+0.9° 17.4+1.8° 0.025
REE (mg) 11.1+1.1° 3.7+1.5% 3.4+0.72 5.2+1.5% 0.000
RED (ng) 2.7+0.2° 1.2+0.32 1.0+0.1% 1.5+0.3 0. 000
* 1569 ; ,
T ; TOE: ; TOD: ; SIL: ; STE: ; SID:
S [ ; SE: ; SD: ; REL : ; REE: ; RED:

*The vaue of length and weight was adjusted by an andyssdf covariance usng body mass as the covariate; The different superscriptsin the
same row indicates Sgnificant differences. TOL :Totd digedive tract length; TOE:Weight of total digedive tract with on content ; TOD :Dry weight
of tota digedive tract; SIL :Somech length; STE:Weight of somech; STD :Dry weight of domech; SIL : Smdl integtine lengh; SIE: Weight of
smdl integine; SID:Dry weight of integine; RE :Rectum length; REE:Weight of rectum; RED :Dry weight of rectum.

[22]

3

) 18 , :
U O =

L Hlis

[17] ﬂ%

3
[18 ,19] “ ”

[20,21] [9]

Karasov'”!



120 -

Chinese Journal

d Zooogy 43

[7]

SR i

Karasov'®
( Coturnix japonica) ( Sturnus vulgaris)

( Troglodytes aedon)

30% 20 %;

35 %

[28,29]

4

[30,31]

i,

s

A

[1] Alexander R M. Energy of Animdl Life. Oxford: Oxford
Universty Press, 1999.

[2] Matinez dd Ro C, Brugger K, Witmer M, & a. An

[5]

[6]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

epeaimentad and conparaive sudy of detary nodulation of
intedina enzymes in European darlings ( Sturnus wulgaris) .
Physid Zod , 1995, 68: 490 511.
McWilliams SR, CaviedesVidd E, Karaov W H. Digedive
adjugmentsin cedar waxwings to high feeding rates. J Exp
Zod , 1999, 283: 394 407.
Herce B, McWilliams S R. Diet qudity and food limitation
dfect the dynamicsof body conpostion and digedtive organsin
a mgaory ongoird ( Zonarichia albicdlis). Physid
Biochem Zod , 2004, 77: 471 483.
Hersma T, Drent J. Pherotypic flexihility and the evol ution of
organiavel desgn. Trends Ecd Bvd , 2003, 18: 228 233.
Toloza EM , Lam M, Dianond J. Nutrient extraction by cold-
epoxd mce: a ted for digedive ety margns. Am J
Physiol , 1991, 261: 608 620.
McWilliams S R, Karaov W H. Pherotypic flexibility in
digedive sysem dructure and function in mgratory birds and
itseoologcd dgnificance. Comp Biochem Physid A, 2001,
128: 579 593.
Karaov W H, Andow B. Ted for phydologicd limitation to
nutrient assmilation in a long-digance paserine mgrant a a
ringtime dopover dte. Physid Biochem Zod , 2000, 73:
335 343
Karaov W H. Digedive pladicity in avian energetics and
feeding emlogy. In: Carey C ed. Avian Energetics and
Nutritiona Eoology. New York : Chgpman and Hall |, 1996 , 61
84.
Shieck J O, Millar J S. Alimentary tract measurements as
indicatorsof dietsaf srdll mammds. J Mamm, 1985, 49: 93
104.

2004 .39(3): 2 7.
.10 . ,
2006,10(1) : 35 38.
MacKinmon J, Phillipps K eds. A Fed Qide to the Birds of
China. Oford: Oxford Universty Press, 2000, 293  500.

i f

,1989,195 234.

,2007 42(1) : 8 13.

,1995 15(1) : 53 59.
Qeen D A, Millar J S. Changes in gut dimensons and
cgpacity of  Peromyscus manicul atus relive to diet quality and
energy needs. CanJ Zod , 1987, 65: 2159 2 162.
,2004 , 39
(5):11 12



121 -

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Sbly R. Srategesin digegion and defecation. In: Townsend
CR, Cdow Peds. Phydologcd Eoology. Oxford: Blackwell
Sience, 1981, 109 139.

Sarck J M. Prerotypic flexibility of the avian gzzard: rapid ,
reversble and repested changes of organ sSze in regponse to
changes in detary fiber cortent. J Exp Bid , 1999, 202:
3171 3179

SarckJ M, Beese K. Sructurd flexibility of the integine of
Burmese python in regonse to feeding. J Exp Bid , 2001,
204: 325 335.

Sarck J M, Rahmean G H A. Phemotypic flexibility o
gructure and function of the digetive sygem of Jgpanese
quail. J Exp Bid , 2003, 206: 1 887 1 897.

Levey DJ, Karaov W H. Qut passage of insects by European
garlings and conpari on with other gecies. Auk, 1994, 111:
478 481

HlisB A, MillsJ N, Kennedy EJ T, e a. The rdaionship
among diet , dimentary tract nmorphology , and life higory for
five gpeciesdf rodentsfrom the centra Argentine panpa. Acta
Therid , 1994, 39: 345 355.

Washerg G E, Thonpon C W. Annud changes in gzzard
sze and function in a frugvorous bird. Condor , 1990, 92:

[26]

[27]

[28]

[29]

[30]

[31]

794 795.

Dekinga A , DietzM W, KoolhaasA , e a. Time course and
reverghility of changesin the gzzards of red krots dternatey
egting hard and soft food. J Exp Bid , 2001, 204: 2 167

2 173.

Hamnond K A, Wunder B A. The role of diet qudity and
energy need in the nutritiond ecology of a smell herbivore,
Microtus ochrogaster. Physid Zod , 1991, 64: 541 567.
Hammond KA, Sewczak J, Kr | E. Hfects of dtitude and
temperature on organ pherotypic pladicity dong an dtitudind
gradient. J Exp Bid , 2001, 204: 1991 2 000.

Lee K A, Kaaov W H, CaviedesVidd E. Digedive
reponse to redricted feeding in migratory yelow-rumped
warblers. Physid Biochem Zod , 2002, 75: 314 323.
Caviedes Vidd E, Afik D, Martinez dd Rio C, et a. Dietary
nodulation of integina enzymes of the house gparrow ( Passer
domesticus) : teding an adeptive hypothess. Comp Biochem
Physid A, 2000, 125: 11 24.

Witmer M C, Martinez dd Rio C. The membrane bound
intedind enzymes o waxwings and thrushes: adeptive and
functiona inplications of patterns of enzyme activity. Physial
Biochem Zod , 2001, 74: 584 593.

422

2008

16 112
(Code No.) : BMS8
7 (

,2008

1100101 ;

Email ; journd @oz. ac.cn

: (010) 64807162 ;

:bird. chingournd . net. cn; damaz. i0z. ac. cn



