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Abstract

White-vented myna and Common myna are exotic species in Taiwan.
They maybe used habitat might overlaping that of native specie, Crested
mynain Taiwan. Three mynas aways perform mixed-species flock in
Taiwan, so We want to count the variation of mynas’ flock size during
one day of each month in study site to build background data information.
Then We recorded mynas' flocking behavior and compared nest-hole
habitat among three mynas to discuss the relationship among them.

From June 2005 to May 2006, We counted the numbers of mynasin
four study areas .Most individuals was found from 14:00 to 18:00
betWeen October 2005 and February 2006. \We al so recorded behavior by
focal and scan sampling when mynas forage in flocks. The results of
flock behaviors show there Were significant difference in the frequency
of six flocking behaviors among three mynas. All of them shoWed more
frequency in movement and vigilance. It maybe possibly related to
foraging strategy of mynas. When flock size increased, the numbers of
eating individuals increased in the White-vented myna single specie flock.
It seemed that increasing members of flocks will decrease thetimein
vigilance and increase more time in eating for individual. HoWever,
Common myna and Crested myna both have no significant correlation
betWeen individual numbers and flock sizes. Comparing nest-hole habitat
among three myna species, We also found there was no significant

difference.
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Table 1. Thetotal numbers of mynas during twelve hours of each month in Jen Tien Kung area. The number in the parenthesisis mean +

SD.
Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May
0 6 2 9 0 6 0 0 0 2 6 0
06:00 (+1) (1) (342.65) (1540.58) @ (1540.58)
07-00 0 3 5 10 0 4 7 0 0 7 2 2
: 3) (L71.6)  (L67121) @) % (2.3342.3) (1) B
08:00 3 3 0 12 3 2 0 0 8 10 9 2
: 3) 1) (4+3.46) 3) @ 2408)  (25+173)  (3tLT) B
09:00 0 1 0 17 2 1 0 2 1 8 0 2
: % (8.5¢10.6) @ @) 2 (1) (442.83) @
. 0 2 0 4 0 0 2 0 0 8 0 2
10:00 @ (2t1.41) @ (442.83) @
11:00 1 5 0 0 0 0 0 2 0 4 1 8
: 1) (1.2540.5) 2 (2.6742.89) ) ®)
19:00 3 0 2 2 0 0 0 0 0 1 2 3
: (1.540.71) 2 (1) (1.3340.58) (1) 3)
3 2 0 0 0 0 0 0 0 2 1 1
13:00 9 @ ) ) 0
0 0 0 2 12 4 0 6 0 1
1400 (1 6740.58) @ 0 (12) 2 (1) 1)
15:00 2 4 10 47 1 8 17 7 10 3 2 0
: (1) (1) (L43+0.54)  (9.4%11.15) 1) (®) (851019) (358354)  (515.66)  (3t14l) 2
. 20 8 28 3 23 5 34 23 16 7 6 2
16100 (333t]5]) (26740.58) (4.673.98) 3) 5)  (1L33t001) (383t5.04) (320278) (L75:096)  (2£1.73) @)
17:00 0 23 38 57 241 200 200 241 200 5 23 0
: (7.3t896)  (3.45t2.46) (19431.18) (20.08+50.72)  (200) (200)  (60.25:94.18)  (200) ) (2.3£2.06)
18:00 0 7 34 0 0 0 0 0 0 0 0 0
: (L75+1.96) (6.8£12.42)
Total 37 64 119 161 272 226 272 279 235 63 52 23
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Table 2. Thetotal numbers of mynas during twelve hours of each month in Ching Tsu Yen area. The number in the parenthesisis mean

+ SD.
Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May

, 2 ) % 7 1 3
06:00 0 0 @ (L33t0.58)  (8£849)  (2%1.41) 0 0 0 0 ) 3)

, 13 3 12 5 3 10 4
07:00 0 0 458351)  (L5:071)  (6%5.66)  (L67+058) (L5071)  (2.542.37) 0 0 0 (1)
08:00 17 1 2 3 18 17 . 1 3 1 1 2

: (4.2543.2) (1) 1) 3) (45+1.92)  (B510.61) 2.7522.22)  (1.540.71) (1) ) (1)

, 13 3 2 6 5 6 1 2
09:00  (3050087) (@5+0.71) 0 0 (3£2.83) 0 q (25t2.12)  (1.540.58) @) @) °

, 2 1 3 9 4
10:00 0 O 0 0 Q 0 0 0 &) 0 (225825)  (2t1.41)

_ 1 1 5 10 2 1
11:00 ) 0 % 0 g 25t071)  (3.33£2.31) @ 0 0 0 (1)

, 2 3 2 1 2
12:00 0 (1) 0 0 (1.540.71) @ 0 0 ) 2 0 0

. 4 7 1
13:00 0 0 0 0 0 0 @) 0 0 (1.4%0.55) @ 0

, 2 2 4 5 1 14 1 1 2
14:00 2 2 (1.3340.5%) (1) 0 (1) (3.5+1.92) 0 0 1) 1) (5.545.92)
15:00 16 4 4 25 14 2 65 13 . 5 . .

: (16) @2+14])  (2+14])  (125+1626)  (7+7.08) 1) (3251485 (3.2582.5) (1.6740.58)

16:00 30 10 . 6 32 68 74 27 . 2 1 1

: (15£19.8)  (3.33£2.31) ©6) (35612.4) (11.33t5.39) (105747.08) (13.5416.26) (1) % (1)
1700 40 . 3 13 . 300 300 306 2 . . 1

: (10+14.86) (3.339231)  (4.334.93) (300) (300)  (76.5t149) @ (1)

, 4 5 0
18:00  (1.33t058) ®) 0 0 0 0 0 0 0 0 0
Total 123 29 3 58 102 404 470 374 15 19 16 38
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Table 3. The total numbers of mynas during twelve hours of each month in | Jen Tsu area. The number in the parenthesisis mean £ SD.

Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May
06:00 0 17 20 2 7 3 0 0 0 2 15 15
: (34£3.78)  (2.5t1.77) (1) (1.75%0.96) ) (1) (214£2.19)  (3t1.23)
_ 0 2 29 4 7 1 5 6 10 3 16 7
07:00 D Gatlnly) Q) @52.12)  (22f11) (254071 (6) (2+1) D) (2292.14)  (L75£15)
08:00 37 5 25 2 4 3 4 7 15 2 4 2
: (9.25t12.58) (L67%1.16) (12.5+16.26) (1) (2t141)  (L520.71) ) (1670.58)  (5%5.2) (1) (2£1.41) @)
09:00 24 10 14 23 3 14 15 8 10 4 1 4
: (4.8t476)  (25%3) (467635 (4.61537) 3) (35t1.73)  (3t141)  (267i1.16)  (2t0.71) (1) (1) (2+1.41)
10:00 12 3 3 0 11 0 3 8 1 7 2 14
: (3t2.71) (1) 1) (3.6711.61) (L50.71)  (2.670.58) ) (1.440.55) (1) (2.33t1.37)
11:00 10 17 6 0 9 1 0 0 6 3 7 8
: (5£4.24)  (2.8943.55)  (2t1.73) (3+2.65) 1) (1.240.45) (1) (23310.58)  (1.8%1.3)
12:00 9 16 2 0 1 0 0 3 6 6 2 8
: (12940.76)  (3.2t4.92) @) (1) (L510.71)  (15+0.58)  (1.5%0.58) (1) (2+1.41)
13:00 8 6 6 4 2 10 0 0 2 4 11 12
: (26712.08)  (1.2t0.45)  (2t1.73) (4) 2 (3.33+4.04) 1) (1) (2.2£1.1) (3£1.61)
14:00 15 6 4 10 12 11 0 0 13 1 5 2
: (1.88+1.46)  (1.2t0.45)  (1.330.58) (10) (2411.14)  (3.6712.87) (1.63%0.52) (1) (1.25%0.5) 1)
15:00 62 15 8 0 16 10 23 2 38 0 1 24
: (8.86116.5)  (3t4.47)  (1.3310.8) (2£1.31) (210.71)  (3.83%4.12) ) (3.816.78) (1) (312.83)
16:00 31 15 19 6 21 56 13 9 33 0 19 53
: (10.33t15.31) (2.1443.02)  (3.815.17) (2t1) (2.63t1.6) (9.33t11.51) (2.6t1.82) 3) (4.1313.14) (3.17£1.6)  (5.8919.24)
17:00 15 9 28 20 0 200 237 400 174 0 11 10
: (5t4.36)  (L8%1.79)  (4+3.46)  (6.6745.69) (200) (237) (40£91.88)  (29.59) (2.75£2.06)  (2.51.73)
18:00 13 43 1 0 0 0 0 0 0 0 0 0
: (6.5t6.36)  (4.784.75) 1)
Total 236 164 165 71 93 319 300 443 308 32 %4 159
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Table 4. The total numbers of mynas during twelve hours of each month in Lu Tsu Ti Fang area. The numbersin the parenthesisis mean

+ SD.
Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May

06:00 0 0 10 38 5 5 0 0 0 4 7 0
: (5t1.41)  (4.2247.16)  (1.670.58)  (2.5+2.12) (2t1.41)  (2.33%0.58)

07:00 0 17 9 18 15 3 0 12 0 7 9 0
: (3412.79)  (3t2.65)  (364321)  (3.75%2.75) ©) (2.4£1.95) (2.33+0.58)  (1.5%0.55)

08:00 0 5 7 24 14 6 0 13 3 0 10 2
: (1.2510.5)  (3.5%2.12) (8%6) (7+5.66) (1.5%1) (2.1740.98)  (1.5%0.71) (3.33+2.31) )

09:00 0 5 18 13 23 5 30 25 0 0 0 0
' (5) (2£1.58)  (3.25t1.71)  (3.29t1.7) (L67£1.16)  (6£7.97)  (2.08%1.83)

10:00 0 0 9 5 2 4 6 14 0 0 3 0
: (3t2.65)  (1.2540.5) @ (2t1.41) (2t1) (2.33t1.51) 3)

11:00 0 0 20 0 8 4 0 22 5 0 1 0
: (5%4.24) (2.6712.08)  (2t1.41) (2.240.92) (5) (1)

12:00 0 0 3 12 16 9 .| 1 0 3 1 0
: (1.5£0.71)  (2.4%2.07) (3.2£1.1) (3t1) (1) (1) (1.5+0.71) (1)

13:00 4 0 3 5 2 2 0 2 2 0 10 0
: (1.33£0.58) (1.5£0.71)  (1.67£1.16) ) 1) (1) @) (212.24)

14:00 5 1 0 5 0 8 2 5 0 1 0 1
: (2.5£2.12) (1) (1.67£1.16) (2.67£0.58) ) (1.67£1.16) D 1)

15:00 1 0 6 7 39 63 0 46 2 1 4 0
) Q) (1.520.58) (1.4%0.55) (4.3313.57) (4.85%10.6) (4.18%5.55) (2 (1) (2£1.41)

16:00 2 0 4 2 88 66 34 105 4 3 0 2
: @) @) ) (12.57+14.89)  (614.82)  (4.25+2.61) (6.18£10.22) ) (1.50.71) )

1700 0 0 2 20 327 400 400 455 8 0 11 0
: @) (6.67+4.51) (163.5£193.04)  (400) (400)  (75.83t59.16)  (2+0.82) (50.71)

18:00 0 0 1 0 0 0 0 0 0 0 0 0
' @

Total 12 28 92 149 539 575 473 700 24 19 56 5
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Table 5. The sum of four survey sites' total numbers of mynas during twelve hours of each month. The numbers in the parenthesisis mean +

SD.
Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May

6.00 0 23 34 53 28 18 0 0 0 8 29 18

: (135t166) (263t17)  (239t15)  (2.86835)  (L75:0.65) (L251096) (L74+061)  (L5%1.73)

_ 0 22 61 35 34 23 15 28 10 17 27 13
07.00 (185t1.62) (375t1.78) (L94+1.14) (3314248) (2.22+057) (2758301) (273t247)  (05t])  (L42t1.13)  (L2t096)  (0.94%0.72)
06:00 57 14 34 41 39 28 4 31 29 13 24 8

: (4.13%3.85) (123H0.32) (4.25+5.60)  (4+2.94)  (4.13+2.18) (3.38£343)  (05+1)  (L65+1.18) (25t1.68) (L13+1.03) (2.33+1.05)  (L5H0.59)
06:00 37 19 ) 55 34 20 45 40 17 13 3 6

: (201241)  (25+178)  (L688221) (43413.15) (2.82t0.57) (L54*147) (225t287) (231%032) (L13085) (L5:1.73)  (05%058)  (11.16)
1000 ) 7 ) 9 14 4 1 2 4 15 14 20

: 075t15)  (10.82) (Lt1.41)  (0.81#0.99) (L42t157)  (0.5%1)  (L38%095) (L25145) (0.5:0.58)  (LO2t128) (L56%133)  (1.581.07)

_ 12 22 27 0 17 10 10 26 1 7 9 17
100 1750000)  (L04%137)  (2t2.16) (142t164) (L38t1.11) (0.83t1.67) (L55t1.04) (L55:2.37) (0.58+0.69) (1.08t0.96)  (2.743.61)
100 12 18 7 14 20 1 1 4 7 12 5 1

: (0.70£0.81)  (LO5+1.51)  (138095) (0.85t1.14) (L43+134) (L2515)  (0.25+5)  (0.63t0.75) (0.63t0.75) (15:041)  (0.75:0.5)  (L.25%15)
1500 15 8 9 9 4 12 4 2 4 13 23 13

: (L75£137)  (0.840.98)  (0.88+1.03) (1.421.89) (LOOt1.16) (LOBH.57)  (05+)  (0.25:0.5) (0.75:096)  (0.85%0.6)  (L55:0.64)  (1%1.41)
400 57 9 8 17 14 20 28 9 13 9 6 26

: (2011035 (L05:0.82) (0.6740.77) (317+4.01) (L1#128)  (L84T165) (4.38£528) (0.92+1.07) (0.41£082)  (L5%1)  (0.56%0.66) (2.13£2.25)
1500 81 23 28 79 70 83 105 68 50 9 7 24

: (6.72£721)  (15t129)  (L57:03)  (5.83t6.08) (358t2.67) (3.96%3.15) (1L21t1461) (3.23t091) (27+2.18)  (L04+075) (L25t096)  (0.75%15)
16:00 83 33 51 17 164 195 155 164 53 12 26 58

: (7.6746.1)  (204+1.44) (262£2.07) (3.25+1.89) (10.44+95)  (7.92829)  (7.19+441) (6.63t478) (2.33+1.78) (LOBH0.77) (L54136) (2.47+2.33)
1700 55 32 71 110 568 1100 1137 1402 384 5 45 1

: (375t479)  (2.281346) (261t137) (9.17+6.65) (45.9t7897) (275195.74) (284.25%87.52) (63.15¢17.16) (58.2519535) (1L25t2.5)  (251+2.1)  (0.88tl1.18)
1800 17 55 36 0 0 0 0 0 0 0 0 0

: (L96£3.1)  (2.881243)  (2.213.1)
Total 408 285 410 439 1006 1524 1515 1796 582 133 218 225
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Table 6. The correlation between percentage of behaviors and flocking
size of three mynas.

All A. javanicus A. cristatellus A.t.ristis

8.S. m.s. 8.S. m.s. 8.S. m.s.

movement -0.137  -0.212 - 0.238* 0 -0.127 0 0.12
eating 0.064 0.441%%  0.181 0 - 0.064 0 -0.109
vigilance ~ 0.172* -(0.16 0.248%* 0 0.141 0 0.085
searching  0.056 0.023 0.088 0 -0.039 0 -0.003
toilet -0138 -0.196  -0.184 0 0.056 0 -0.124
expel  -0.137 0.205 - 0.056 0 - 0.032 0 0.013

1.”s.s.” means single specie flocks

2.”m.s.” means mixed species flocks

3.”All” means putting data for three mynas into together
4* P<0.05

5**P<0.01
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Table 7. The numbers of nest-hole character in each type of nest among

three mynas.
A.javanicus A. cristatellus  A. tristis

n=38 n=3 n=4 total

type Qf ngst house 16 2 2 20
stebinding  yoaq gign 7 0 1 8
wire pole 15 1 1 17

material of cement 22 2 0 24
clothing ammonium 6 0 1 7
plastic 4 0 0 4

iron 6 1 3 10

direction of up 13 1 1 15
nest-site down 2 0 2
entrance horizon o5 2 3 28
shape of square 8 2 2 12
nest-site circle 24 1 2 27
entrance other 6 0 0 6
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Table 8. The comparison of nest-hole habitat in each type of nest among
three mynas by Kruskal-Wallis test.

A.javanicus A. cristatellus  A. tristis

type of habitat (n=38) (n=3) (n=4) H p
trees 4.8+10.7 6.0+9.1 2.6+3.0 0.362 0.835
fruitfams =~ 8.0+12.6  83+143  9.6+0.12 0.23 0.891
shrubs 0.9+3.2 0 0 -- --
higher
gasseoim) 85141 141%207  187:216 1.02 0.601
'OW:er 3.045.3 4.2+4.0 5.6+9.5 0.734 0.693
rasa(<1m) 045. 244, 649 . .
building 315+259 176492  29.8+22.1 0.443 0.801
road 1474116  125+32  14.7+96 0.112 0.946
bamboo 1.2+4.6 ycts e 0.8+1.7 2813 0.245
betel nut trees 1.6+£5.6 0 0 -- --
farms 108+204  30.8+16  13.9+7.3 1.608 0.448
famswithout ) 5,103 4442  06:1.3 4.874 0.087
vegetation
water 1.7+5.8 28425 3.646.4 0.087 0.958
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Table 9. The eigenvaue of PCA with nest-hole habitat of white-vented
myna.

Eigenvalue  Difference  Proportion ~ Cumulative

1 3.0119 1.1326 0.1882 0.1882
2 1.8792 0.1046 0.1175 0.3057
3 1.7746 0.2752 0.1109 0.4166
4 1.4994 0.0962 0.0937 0.5103

5 1.4031 0.2142 0.0877 0.598
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Table 10. The factor loading of PCA with nest-site character and nest-hole

habitat of white-vented myna.
Prinl Prin2 Prin3 Prind Prin5
height of binding -0.1453 0.1392 0.5541 0.0082 0.171

the minimum distance

from nest-holetonear  0.2014 -0.1021 -0.0498 0.3975 0.2262
wire pole

the minimum distance

from nest-holetonear  -0.0907 0.4897 -0.1541 0.0004 -0.3259
tree

the minimum distance

from nest-holetonear  0.4352 0.1043 0.1211 0.2156 0.0201
house

tree -0.1332 0.1553 -0.35 -0.347 0.2945
fruit farm 0.295 0.1221 0.2625 -0.0115 -0.2042
shrubs 0.0454 0.0313 -0.1507 0.3532 0.1008
higher grass(>1m) 01371  0.4551 -0.248 0.0369  -0.3538
lower grass(<1m) -0.1266  0.1961 0.561 01755  -0.0574
building -0.452 -0.131 -0.0827 0.2359 0.0326
road -0.3462  -0.0136 0.1755 0.2985 0.0654
bamboo 0.0394  0.0382 -0.0993 -0.3748 0.4856
betel nut tree 0.0138 -0.475 -0.0409 0.0015 -0.3239
farm 0.4078 -0.0413 0.1078 -0.2328 0.177
water 0.02 -0.408 0.0278 -0.3674 -0.3959
farm without

. 03267  -0.1479 -0.0152 0.2088 0.109
E}etatl on
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Figure 1. The survey roads for daily and monthly flocking size variation
in Jen Tien Kung area. The total length of survey road is 2km.
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Figure 2. The survey roads for daily and monthly flocking size variation
in Ching Tsu Yen area. Tota length of survey road is 2.5km.
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Figure 3. The survey roads for daily and monthly flocking size variation
in | Jen Tsun area. Total length of survey road is 2km.
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Figure 4. The survey roads for daily and monthly flocking size variation
in Lu Tso Ti Fang area. Total length of survey road is 1km.
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Figure 5. The maximum numbers of flocking size of mynas in during
twelve hours of each month in Jen Tien Kung area.
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Figure 6. The maximum numbers of flocking size of mynasin during
twelve hours of each month in Ching Tsu Yen area.
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Figure 7. The maximum numbers of flocking size of mynasin during
twelve hours of each month in | Jen Tsun area.
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Figure 8. The maximum numbers of flocking size of mynasin during
twelve hours of each month in Lu Tso Ti Fang area.
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Figure 9. The sum of maximum numbers of flocking size of mynasin

during twelve hours of each month for four survey site.
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Figure 10.The frequency of flocking behaviors among three mynasin
focal sampling.
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Figure 11.The frequency of flocking behaviors among three mynasin
scan sampling.
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Figure 12.The correl ation between the percentage of vigilance individuals
and the flocking sizein al flocking mynas.(r=0.172, p=0.0458,
n=134).
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Figure 13.The correlation between the percentage of eating individuals
for and flocking size in pure white-vented myna flocks.(r=0.441,
p=0.0013, n=48).
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Figure 14. The correlation between the percentage of movement
individuals of white-vented myna and flocking size in mixed
species flocks (r=-0.238, p=0.0298, n=83).
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Figure 15. The correlation between the percentage of vigilance
individual s of white-vented myna and flocking size in mixed
species flocks (r=0.248, p=0.0237, n=83).
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Figure 16.The MDS diagram of nest-hole habitat of white-vented myna,
common myna and crested myna.
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Figure 17. The ordination of nest-hole habitat components of the
white-vented myna, common myna and crested myna.
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