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Guild structure of forest breeding bird community in Nonggang Nature
Reserve of Guangxi
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Abstract: Surveys about the breeding bird guild structure in karst forest of Nonggang Nature Reserve, Guangxi Zhuang Autonomous
Region, were conducted successively in May-July 2010, 2011 and 2012. The feeding modes, foraging strata and foraging heights of
44 breeding bird species were analyzed by clustering and principal component method. The results indicated that the avian
community could be divided into 6 guilds, including ground feeding guild, lower feeding guild, upper feeding guild, multilayer
feeding guild, trunk feeding guild and air strike guild. Depending on the vegetation structure of Nonggang karst forest and feeding
habits, middle layer, lower layer and multilayer feeding guilds were dominant in the karst monsoon forest. Data suggests that the
birds tried to alleviate competition pressures by increasing niche breadth, so multilayer feeding guild was formed.
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Table 1 Compositions of forest breeding bird community in Nonggang Nature Reserve

144 Species name 24, Scientific name 455 Abbr. 44 Species name £ 4, Scientific name 455 Abbr.
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Figure 1 Dendrogram of bird community based on Euclidean

distances
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Table 2 Load capacities of the first 3 principal components of each feeding behavior

T H Ttems Comp.1 Comp.2 Comp.3
F4EL Glean 0.065 0.509 -0.012
FREX Probe 0.112 -0.077 —-0.418
7 Attack -0.105 —0.479 0218
KX Hover -0.205 0.095 0.103
JB il Pursue —0.008 —0.108 -0.045
JZ Foliage layer -0.215 0.399 0.262
/INK Sprig -0.212 0.264 —0.082
HIB; Asperata -0.079 0.008 —0.467
B Trunk -0.007 -0.097 —0.416
Hifii Ground 0.402 —0.048 -0.138
ZEH Air -0.107 -0.478 0.217
0-1.5m 0.436 -0.006 —0.086
1.6-4m 0.141 0.102 0.310
41-7m -0.111 -0.025 0.206
7.1-10 m -0.385 —0.041 -0.131
10.1-15m -0.389 -0.013 -0.236
>15m -0.372 —0.049 -0.117
FFAEA R Eigenvector 2.106 1.836 1.752
TIHR# Contribution rate 26.10 19.83 18.05
ZURTTHR®  Accumulative contribution rate 26.10 45.93 63.98
s L
/\
4 4
0F 24
S 04
o
2k 24
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4t -6 1
. . L . ! L
-4 -2 0 2 4 6
Y1

B2 44 B —deflb e Gl RN 45.93%)
Figure 2 Ordination of 44 bird species
(45.93% of gross information content)

F4T) M 2% (Andesron & Shugart, 1974; Bi et al, 2003;
Gao et al, 2003; James, 1982; Zhou, 1986). [f]
FE, R I 5 R 0 5 2R A [T 1) 25 Ky 7 AR R 5 i
(Ding et al, 2007; Richard et al, 1998). HiPd1m]
A, PR R TR AR SRR . TR R Y
RIHOR S EL161.4% o I X TREAR AR 5528 3= 220

B3 44 s =ity (5 EMEE 63.98%)
Figure 3 Three-dimensional Ordination of 44 bird species
(63.98% of gross information content)

RSO, A 87.1%, RS Y KE D, O 10.9%
(Jiang, 2007). FRMM) FZAEAILAA , JEAF-R 45
WP AT, g Rk, RS E
WA WA AR R ARN RS BEAMY)
RIEEERY), BRI, oA KRR
JUMPSE, Ok S AR T R SRR B i
WA AT o TR TIRE e 225 14 R S5 2R B PR SO A T O
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Hfr 8 5 E il 3R 47 HE %8 (Gao et al, 1990; Liu et al,
1989; Liu & Han, 2008; Liuetal, 2009; Zhou,
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TS 2 2 e g P S R AR S i e
WrRs BT AR LE B #B K F61% o AT, fEIX
PARI AR AR IS A rpr, R R 2R S SR )
B o X AT BE BT 2 M NMRORI R e A
AR RN R R, E RS E
Wi, ROy SR ) S 2R R B AR
DRI 17 L A PR R I R A DAy B — (10 o R 2 A A 4
AHEZ TR RS HEME,

R3 FRFMEE PR TRMESELILGHIMES RIMESELLH)

Table 3 Proportions of middle layer, lower layer and multilayer feeding guild in different forest types

AR
Forest types

ZEME GRS (%)
Proportion of multiplayer
feeding guild (%)

PR ERCE SR (%)
Proportions of middle and lower
layer feeding guild (%)

TP S 0 BT 2 A i b

Karst seasonal rainforest in Nonggang, Guangxi

2 B IR L R A o AR

Mid-mountain humid evergreen broadleaf forest in Ailao Mountains, Yunnan

J ARSI L2 X 2 i

Monsoon evergreen broadleaf forests in Dinghu Mountain, Guangdong

RO L L R A - i ok AR

Mountainous secondary deciduous broadleaf forests in Dabie Mountain, Anhui

FETEY A s
Mountainous secondary broadleaf forests in Heilongjiang
L PR E v i FA b

Larix principis-rupprechtii forests in Shanxi

61.4 36.4
72.6 1.6
393 10.7
46.2 0.0
47.6 0.0
45.0 0.0

* e B RS LBk (Zhou, 1987: Liuetal, 1989; Gaoetal, 1990;

Liu & Han, 2008; Liuetal, 2009) ¥ FEHATE M.

*Data resources: Zhou, 1987; Liu et al, 1989; Gao et al, 1990; Liu & Han, 2008;Liu et al, 2009.

IR T G0, SR REE T, L1241
KIBEAKTARIL (FEd<2 SIS, EATREE
AT R SR AR AL, SR SE 4 IR AR R (HE,
[F] — A4 [T %) 1 53 LAAEARL IR 5 2GR T ARABA R 0% U
FEAS B AR ACL I A F 2R 58 14 BT A % U6 ( Zhou,
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JAA,  PASCEAT T RIS 4 A A 5 5 S, el
K FER B AESAL S, B S RBULE R R
W, AThits it — T
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7 SRR AR IR HUMAI S0 (Chen, et al,
1993). " 4 5 b s 374 2= 5 1 AR I 2R VR S 141
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7Ry A& 2 DR, AR M B HbA AT
IF A R IR AR A o IR AE AR AR MR A R R AR 1A
PRI, i, WA, 2 EEEEREN
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Appendix 1 Foraging behaviors(percentage) of bird communities

Feeléxiri%iible Lny  Gga Cin Her Mvi Soc Cbr Bpy Pda Pfl Pso Apa Hca Hmc Hle
FAHX Glean 90.5 635 60.8 84.9 93.6 234 335 38.7 72.4 65.2 60.8 553 95.6 96.9 89.8
REX Probe 8.5 350 392 15.1 6.4 76.6  66.5 61.3 27.6 0.0 0.0 39.2 0.0 0.0 6.3
i Attack 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.1 353 0.0 0.0 0.0 2.1
“KHX Hover 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 55 4.4 3.1 1.8
JEH Pursue 1.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.7 39 0.0 0.0 0.0 0.0
I )24 Foliage layer 0.0 0.0 0.0 81.6 51.4 2.5 7.3 5.6 79.7 27.6 32.0 54.3 58.2 60.9 745
/M Sprig 0.0 0.0 1.2 11.3 26.3 30.7 8.4 7.1 18.8 303 253 335 35.1 315 213
HIAE Asperata 0.0 0.0 33.9 7.1 16.1 34.5 273 18.4 1.5 8.7 8.9 12.2 6.7 7.6 0.6
B Trunk 0.0 0.0 23 0.0 6.2 323 57.0 68.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0

M 17 Ground 100.0 100.0 62.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ZEH Air 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 33.4 33.8 0.0 0.0 0.0 3.6
0-1.5m 100.0 100.0 72.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.6-4 m 0.0 0.0 0.0 6.7 0.0 12.2 7.1 6.0 29 0.0 0.0 2.4 2.1 0.0 32
4.1-7Tm 0.0 0.0 0.0 38.9 0.0 40.5  31.7 323 18.4 0.0 2.6 29.1 11.0 9.7 4.0
7.1-10 m 0.0 0.0 20.6 33.2 17.3 243 28.9 29.9 28.6 313 30.2 223 30.1 29.8  38.6
10.1-15m 0.0 0.0 7.0 12.6 58.8 18.0  27.1 27.2 38.1 56.2 49.8 28.0 41.6 40.4 373

>15m 0.0 0.0 0.0 8.6 23.9 5.0

52 4.6 12.0 12.5 17.4 18.2 152 20.1 169
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Feeidmirziible Cha Tgu Uwh Cle Fho Eth  Nma Nda Cce Ral Gcea Pti Pru Sru  Sni
FAHL Glean 98.0 93.4 87.9 71.8 3.8 52 8.6 7.1 3.5 80.6 90.7 972 58.6 99.3 98.0
HRIX Probe 0.0 2.9 11.2 28.2 3.1 52 12 0.9 2.1 18.7 9.3 2.8 414 07 20
Hiili Attack 0.0 0.0 0.0 0.0 92.2 88.1 892 92.0 93.6 0.0 0.0 0.0 0.0 0.0 0.0
“KIX Hover 2.0 3.7 0.9 0.0 0.9 1.5 1.0 0.0 0.8 0.0 0.0 0.0 0.0 00 0.0
JE 4 Pursue 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 00 0.0

I JZ Foliage layer 61.0 88.7 70.2 48.2 33 3.7 9.4 7.2 52 56.8 8.6 89.2 52 70.1 777
/INK Sprig 22.6 10.2 26.3 31.0 2.3 4.2 2.1 1.7 1.3 379 337 103 5.5 292 223

#k: Asperata 16.4 1.1 3.5 5.5 0.0 1.8 0.0 0.0 0.0 53 11.2 0.5 39.1 0.7 0.0
BT Trunk 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 33 0.0 27.7 0.0 0.0
HiTH Ground 0.0 0.0 0.0 15.3 0.0 0.0 0.0 0.0 0.0 0.0 432 0.0 225 00 0.0
T Air 0.0 0.0 0.0 0.0 94.4 903 885 91.1 93.5 0.0 0.0 0.0 0.0 0.0 0.0
0-1.5m 0.0 0.0 0.0 11.2 0.0 0.0 0.0 0.0 0.0 0.0 63.2 5.7 23.6 10.1 18.6
1.6—4m 0.0 332 0.0 53.9 0.0 1.3 22.9 19.9 33.6 23.6 315 802 23.8 782 749
4.1-7m 5.1 10.2 8.7 26.1 4.7 5.1 40.7 49.4 54.5 30.8 5.3 14.1 213 1.7 65
7.1-10m 40.0 50.1 13.4 8.8 446 458 164 10.7 11.9 39.8 0.0 0.0 12.1 0.0 0.0
10.1-15m 36.0 2.3 40.1 0.0 384 34.9 8.0 7.0 0.0 5.8 0.0 0.0 8.2 0.0 0.0
>15m 18.9 42 37.8 0.0 12.3 129 120 13.0 0.0 0.0 0.0 0.0 11.0 00 0.0

Feeﬁi%ible Sno Mgu Llu Amo Yca Eza  Nbr Pma Psp Msu Sfr Dco Cju Ach
FAHL Glean 86.0 95.7 98.9 97.8 98.7 993  97.8  100.0 96.3 98.1 512 9211 90.0 89.6
R Probe 14.0 43 1.1 22 1.3 0.7 22 0.0 3.7 1.9 48.8 0.0 0.0 0.0
i Attack 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
&I Hover 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.9 10.0 10.4
JE 4 Pursue 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

" Jz Foliage layer 0.0 90.9 96.5 98.0 66.8 70.0 0.0 76.0 43.2 91.1 0.0 89.9 970 95.2
/INK Sprig 0.0 9.1 3.5 2.0 28.2 28.6 1.1 20.2 26.5 8.9 3.7 7.8 2.6 3.1

H; Asperata 0.0 0.0 0.0 0.0 5.0 1.4 0.0 3.8 272 0.0 13.7 2.3 0.4 1.7
BT Trunk 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.1 0.0 82.6 0.0 0.0 0.0
Hi T Ground 100.0 0.0 0.0 0.0 0.0 0.0 98.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
e Air 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0-1.5m 100.0 0.0 0.0 152 0.8 0.5  100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.6—4m 0.0 34.7 32.1 68.1 7.1 12.8 0.0 0.0 0.0 0.0 0.0 0.0 5.5 8.6
4.1-Tm 0.0 49.2 56.3 16.7 20.6 14.2 0.0 12.1 5.3 234 0.0 8.9 30.8 15.6
7.1-10m 0.0 10.7 11.6 0.0 35.9 34.8 0.0 315 389 57.8 438  20.1 47.1 26.2
10.1-15m 0.0 5.4 0.0 0.0 30.6 315 0.0 51.0 50.2 12.4 485 499 133 33.6

>15m 0.0 0.0 0.0 0.0 5.0 6.2 0.0 5.4 5.6 6.4 7.7 21.1 33 16.0




