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Camparison of bird species richnessand individual abundance anong different
forest edges

DEN GW en-H ongl, GAO W ei2 (1 M inistry o Education Key L aboratory for B iodiversity Science and Ecological Engineering,
College o L if e Science, Beijing N ormal U niversity, Beijing, 100875, China; 2 School o L ife Science, N ortheast N ormal U niversity,
Changchun, 130024, China). Acta Ecologica Sinica, 2005, 25(11): 2804 281Q
Abstract: Edgesmay affect the organisn s by causing changes in the biotic and abiotic conditions from some distance into the
forest, such as increased anountsof sunlight, highwind gpeeds, and larger fluctuations in tenperature and humidity. A vian
geciesmay repond to one or combination of these changes in the landscgpe as a result of different biological mechanisn s
A |, edge effectsmay affect distribution and behavior of some bird gpecies Early studies in avian ecology have reported that
therew ere differences of gecies richness and individual abundance betw een forest interior and forest edges W e compared the
effects of three forest edges w hich were broadleaf/fam land, broadleaf/shrub and broadleaf /conifer edges on bird ecies
richness and individual abundance in Zuojia N atural Reserve, Jilin Province during spring and summer seasons from 1999 to
2001

Our study site, approximately 87km? in size, was located in Zuojia N ature Reserve and included the Tumengling
M ountains and ZhujiaM ountains ranging from the eastern ChangbaiM ountains to thew estern plain (126°0' 126°8'E, 44°1'
45°0'N ). Elevation at the site ranged from 200m to 500m above sea level The clinate is east monsoon, characterized by hot,
dry suimmersand cold, snowyw inters M ean year tenperaturesranged from 9 to 11 . Thevegetationw ithin the study area
w as quite diverse, although the forest typew as secondary forest The seven tree gpeciesmainly present on the study areaw ere
M ongolian oaks (Quercusmongolica), dahurian birchs (B etula davurica), manchurian linden (T ilia mandschurica), Korean

larches (P inus koraiensis) and maswon pines (Pinusmassoniana). In the study area, Dahurian rose (Rosa dahurica), Korean
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rose (Rosa D oreana), and sakhalin honeysuckle (L oniceramaximaw iczii) dominated the shrub layer

For comparison of edge type effects, we selected 3 kindsof forest edges and on 2 criterions (1) the adjacent patch size >
10hm?% (2) The length of every forest edge > 300m. In total, sixteen study siteswere chosen for this study including 6
broadleaf /fam land, 5 broadleaf/shrub and 5 broadleaf/conifer edges By using terrain map and GPS, we detemined the
position and length of those transect lines W e selected count pointson each transect line in every 100n interval W e acquired
53 count points on broadleaf/fam land edges, 46 on broadleaf/shrub, and 41 on broadleaf/conifer edges Birdsw ere sampled
using point counts and systematic observations Countsw ere done betw een 6: 00 and 10: 00 an, avoidingmorningsw ith strong
windsor rains Each point count lasted for 10min A Il individualsobservedw ithin 50m of point-count stationw ere recorded
Each study sitewas sampled 10 times from April to July, 1999 to 2001 Because of short distances betw een transects and
stops, individual birds may have been recorded more than once A's such, point recordings may not all be considered
independent So, we did not record birds flying above the canopy and took care not to double count individuals The order in
w hich the transectsw erew alked w as varied systematically to avoid bias related to tme of day. Four observers divided into
three visit groups and observersw ere rotated sequentially 9 that each plot was surveyed gpoproximately the same number of
tmes by each observer.

For analysis, we used oneway ANOVA for effects of forest edge typeson bird richness and individual abundance D ata
were tested for nomality using nomal probability and tests of skewness and kurtosis W hen data were not nomally
distributed and oould not be transformed to achieve nomality, nonparanetric statisticswere used W e used sguare root or
arcsin to tranform for those data Significant ANOVA s at an alpha level of Q 05w ere follow ed by post hoc tests W e used
Fisher's least significant difference (L ) for ANOVA. W e used presence/absence progran to test the frequency of bird
occurrence at each type of forest edge Statistical analysesw ere performed using SPSS11. 0 package

In total, we recorded 71bird pecies and 11029 individuals in the study period, but 42 gecies entered our analyses Our
results show ed therew ere no differencesof bird species richnessw hen all types combined A I this tendency w as in broadleaf/
conifer and broadleaf /shrub edges (X¥= 2.96,df = 2, p= 0.23, X¥*= 5.42,df = 2, p= 0.07, repectively). However, there
w ere significant differences of bird gecies richness on broadleaf /fam land edges (X¥= 7.05, df = 2, p< 0.05). Individual
abundance seam s fluctuate anong yearsw hen all data combined (X¥= 6.14,df = 2, p< 0.05). But therewere no significant
difference individual abundance on broadleaf/conifer edges (X¥*= 1.55,df = 2, p= 0.42). The resultsof ANOVA indicated that
there w ere significant differences of bird gpecies richness anong three typesof edges (F= 4. 02, df 1= 2, df 2= 27, p< 0. 05).
B roadleaf /shrub edges included more gecies than the others The results of multi-comparison indicated that the gecies of
broadleaf /fam land edges significantly differed from those of broadleaf/shrub edges (p= 0. 032) and broad|leaf/conifer edges (p
= 0.015). However, we did not find the same tendency betw een broadleaf/shrub and broadleaf/conifer edges (p= 0. 73).
Therew as no significant difference of individual abundance anong three typesof edges (F= 0. 58, df 1= 2, df »= 123, p= 0. 56).
W hite-checked Starlings (Sturnus cineraceus) and Common M agpies (Pica pica) occurred frequently on broadleaf/fam land
edges Great Spotted W oodpecker (Picoides major), Yellow-breasted Buntings (Emberiza aureola) and Japanese Bush
W arblers (Cettia diphone) occurred frequently on broadleaf/shrub edges M arch Tits (Parus palustris), Eastern Crow ned
W arblers (Phylloscopus coronatus) and Forest W agtails (D endronanthus indicus) occurred frequently on broadleaf/conifer
edges
Key words birds edge types edge effect; gecies richness individual abundance
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(M eant SE)
Table 1 Bird speciesand individual abundance in different forest edge types M ean+ SE)
Forest type
Bird gpecies / / / p
B road|eaf /fam land B road|eaf /shrub B road|eaf /conifer
Streptopelia orientalis 15. 37+ 9. 56 22.03+ 10.85 8.49+ 3.64 0. 365
Eurystanus orientalis 6.35+ 2.70 2.14+ 1.02 3.46+ 1.18 0. 804
Upupa epps 22. 65+ 8.86 13. 60+ 4. 77 9.90+ 3.28 0.335
P icoidesmajor 64. 18+ 22.70 135. 26+ 41.09 88. 62+ 19.97 0. 027
Picoidesm inor 27.77+ 8.06 18. 20+ 9. 00 19. 36* 5. 14 0.282
Picus canus 86. 30+ 17.05 69. 87+ 19. 34 61. 85+ 23.34 0.612
#4944 D end ronanthus indicus 4.31% 1.95 7.94+ 5.11 30.08+ 9. 42 0.032
#48M otacilla alba 24.38+ 7.86 12.30+ 4.17 7.65% 6.31 0. 155
A nthus hodgsoni 5.32+ 1.66 6.83+ 2.18 8.06+ 1.78 0.891
44m uscicapa dauurica 6. 86+ 1.07 1.36x 0.42 4.33+ 0.98 0.322
Paradoxornisw ebbianus 16. 12+ 5. 47 10. 75+ 4. 06 11. 30+ 5. 15 0.772
Tarsiger cyanurus 7.83+ 2.05 31.24+ 11.08 17.66% 7.38 0. 067
Phoenicurus auroreus 41.07+ 14.39 20. 44+ 9. 06 12. 95+ 5. 48 0.073
Turdus hortulorum 9.39+ 1.65 8.54+ 2.03 15. 40+ 6.99 0. 662
Turdus naumanni 3.56x 1.71 7.94+ 1.35 6.64+ 1.55 0. 407
Cettia diphone 43.06+ 11.74 98. 29+ 20.50 5.18+ 2.03 0. 001
Phy lloscopus trochiloides 9.36+ 1.92 15. 22+ 4.67 22.39+ 7.04 0. 098
Phy lloscopus borealis 5.58+ 1.04 3.21+ 1.08 6. 88+ 1.66 0.751
Phy Iloscopus proregulus 0. 00+ 0.00 7.18+ 2.96 6.30% 1.94 0. 055
Phy lloscopus schw arzi 36.29+ 7.06 17.21+ 6.55 19. 27+ 5.60 0. 106
P hy lloscop us coronatus 0.00+ 0.00 4.43+ 1.90 10. 66+ 5.83 0.017
A egithalos caudatus 3.83+ 1.12 4.99+ 0.98 5. 66+ 1.54 0.715
Parus palustris 9.67+ 4.10 21.02+ 9.43 49. 88+ 10. 65 0.024
~ Parusmajor 62. 11+ 9.05 80. 54+ 12. 60 56. 23+ 6.53 0.117
4 sitta eurgpaea 11.59+ 5.31 10. 60+ 4.39 7.41% 3.50 0.804
Oriolus chinensis 49. 26+ 13.33 33.55+ 6.98 28.08+ 6.75 0.877
L anius cristatus 22.53+ 7.59 31.07+ 8.22 14.81+ 5.50 0.232
Pica pica 101. 24+ 13.30 53.61+ 8.87 29. 63+ 4.62 0. 005
Garrulus glandarius 16. 32+ 6. 30 9.17+ 4.22 20.67+ 7.54 0. 505
Sturnus cineraceus 124. 84+ 26. 80 70.22+ 29.31 55. 97+ 22.30 0.016
Passer montanus 4.33+ 1.51 8.12+ 6. 30 7.06% 2.90 0.775
Fringillamontif ringilla 10. 33+ 2.98 3.24+ 1.03 2.10+ 0.86 0. 370
Carduelis sinica 62. 18+ 18.50 33. 34+ 15. 99 23.61+ 15.20 0. 094
Carduelis ginus 19.29+ 5.72 9. 60+ 8.56 6.44+ 1.15 0. 062
Carduelis f lanmea 8.83% 2.69 5.85% 2.07 11. 23+ 3.65 0. 626
U ragus sibiricus 6.22+ 1.35 11. 30+ 3.94 1.98+ 0.55 0.072
* Ficedula zanthopygia 15. 63+ 6. 80 12.67+ 5. 64 11. 37+ 3.88 0. 449
%Q/anq)tila gyananelana 5.23+ 1.20 6.18+ 1.77 1.57+ 0.43 0. 440
4% Embriza aureola 28.06+ 9.15 89.35+ 9.24 11. 70+ 6.93 0.014
4 Embriza elegans 50. 63+ 11.08 39.94+ 8.80 69. 75+ 17.99 0. 063
4 Embriza godocgphala 20. 14+ 7.36 17.82+ 6.54 4.96+ 1.45 0.079
4% Embriza cioides 70.56+ 18.27 56. 66+ 9.07 18. 20+ 8.05 0. 056
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Table 2 Thereaults of One-way ANOVA of bird speciesrichnessand individual abundance among different types of forest edges

Item Sum of squares df M ean square F Sig

Bird secies richness

Betw een groups 272 87 2 136. 43 4.02 0.03
W ithin groups 916. 50 27 33.94

Bird individual abundance

Between groups 48.15 2 24.07 0.58 0.56

W ithin groups 5151. 71 123 41.89
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Table 3 The results of Post hoc multiple canpar isons on bird speciesrichnessamong different types of forest edges (L D)
Groups M ean difference Std error Sig
/ Broadleaf /fam land / Broadleaf/shrub - 5.90 2.60 0.032
/ B roadleaf /conifer - 6.80 2.60 0.015
/' Broadleaf/shrub / Broadleaf /fam land 5.90 2.60 0.032
/ B roadleaf /conifer - 0.90 2.60 0.732
/ B roadleaf /conifer / Broadleaf/fam land 6.80 2.60 0.015
Broadleaf /shrub 0.90 2. 60 0.732
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