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A Comparison of Diet and Morphology of the Digestive Tracts of
Seven Passerines in Alpine Meadow
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Engineering Consulting Center, Xining 810001, Qinghai, China)

Abstract: Diet is one of the most important dimension in the hypovolume niche, and the separation of di—
etary niche plays an important role in the stable coexistence of species within a community. Diet and mor—
phological characteristics of digestive tracts of seven passerines in alpine meadow were studied. Grass seeds,
insects and oats were the main components of the diets of passerines. The food niche breadth ranged from
0.120 to 0.752, and the overlap from 0.334 to 0.904, except for the overlap of twites (C. flavirostris) and ground
tits (P. humilis), which was 0.059. The liver weight, stomach weight and the intestine length of the seven stud -
ied species were significantly different. Twites, which eat grass seeds only, have the lightest liver and stom—
ach, but the longest intestines, while ground tits, mainly eating insects, have the lightest stomach and short—
est intestines, but the heaviest liver. Intestines became shorter as the diet was changed from grass seeds to
insects, while there was no obvious tendency within omnivorous species. These results support our hypothe —
ses that: 1) food selection pattern are different among passerine species in alpine meadow, and 2) the differ—
ent features of gut morphology among these species are a functional manifestation of the partitioning of food
resource in alpine meadow.
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Table 1 Investigation of diets of passerines in alpine meadow

Species Sample size Grass seeds Insects Oats

n % n % n %
Carduelis flavirostris 15 15 100 0 0 0 0
Pyrgilauda ruficollis 24 20 83 10 42 5 21
Onychostruthus taczanowskii 14 11 79 8 57 1 7
Eremophila alpestris 118 94 80 49 42 7 6
Alauda gulgula 55 36 65 25 45 5 9
Melanocorypha maxima 29 14 48 11 38 12 41
Pseudopodoces humilis 30 2 7 30 100 0 0

N N N ) o

Notes: Highland barley, ants, beans and Potentilla anserine are not included in the food items of passerines due to being con-

sumed in very small amounts.

2
Table 2 Niche breadth and overlap of diets of passerines in alpine meadow

Niche overlap

Species Niche breadth Carduelis  Pyrgilauda  Onychostruthus — Eremophila Alauda Melanocorypha
Slavirostris  ruficollis taczanowskii alpestris gulgula maxima
Carduelis flavirostris 0.120
Pyrgilauda ruficollis 0.543 0.556
Onychostruthus taczanowski 0.512 0.524 0.849
Eremophila alpestris 0.593 0.582 0.904 0.881
Alauda gulgula 0.752 0.494 0.812 0.838 0.875
Melanocorypha maxima 0.657 0.350 0.764 0.720 0.686 0.724
Pseudopodoces humilis 0.228 0.059 0.364 0.440 0.386 0.417 0.334

Notes: Values are calculated from the original dietary data. The foods include grass seeds, insects, oats, highland barley, ants,

beans and Potentilla anserine.
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Table 3 The actual mass and length of digestive tracts of passerines in alpine meadow
Species Sample size Body weight/g Liver weight/g Stomach weight/g Intestine length/mm
Carduelis flavirostris 138 12.624+0.111 0.392+0.011 0.272+0.005 221.7£2.9
Pyrgilauda ruficollis 80 25.540+0.137 0.745+0.184 0.964+0.023 178.1£1.9
Onychostruthus taczanowskit 31 37.362+0.294 0.957+0.035 1.294+0.057 202.5+4.5
Eremophila alpestris 328 29.078+0.562 0.986+0.022 1.400+0.026 205.8+2.2
Alauda gulgula 113 32.174+0.314 1.039+0.029 1.377+0.028 204.7+2.5
Melanocorypha maxima 188 66.164+2.164 2.309+0.068 2.846+0.091 245.9+3.5
Pseudopodoces humilis 130 36.400+0.463 1.162+0.024 0.941+0.026 172.2£1.6
. + (xs") o
Notes: Values are presented as xzs".
4
Table 4 Adjusted means of mass and length of digestive tracts of passerines in alpine meadow
Species Sample size Liver weight/g Stomach weight/g Intestine length/mm
Carduelis flavirostris 138 0.863+0.038° 1.038+0.038° 257.7+2.7%
Pyrgilauda ruficollis 30 0.943+0.044¢ 1.289+0.043" 193.6x3.1"
Onychostruthus taczanowskit 31 0.906+0.069° 1.214+0.068" 199.1+4.8
Eremophila alpestris 328 1.110+0.022" 1.602+0.022" 215.6x1.5"
Alauda gulgula 113 1.098+0.036" 1.474£0.036° 209.6£2.5°
Melanocorypha maxima 188 1.656+0.039° 1.776+0.038% 196.62.7"
Pseudopodoces humilis 130 1.128+0.034" 0.889+0.033' 169.8+2.4°

Notes: All the values are adjusted by body weight based on ANCOVA. The results with the same letter are not significantly dif-
ferent from each other.
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