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Abstract

Australasian Grass-Owl (Tyto longimembris) is listed as Least Concern globally
by IUCN. However, it is a rare species facing serious threats due to the overlapping of
its habitat and human disturbance, and is listed as endangered species in Taiwan.
Understanding the home range, movement pattern, and habitat preference can provide
critical information for conservation. Since 2018, we have satellite-tracked 34
individuals in Southern Taiwan. Blue 199 held the record of the longest single-day roost
site movement of 90.2 km, and the 95% MCP for overall activity was 1369.5 km?. We
tracked 9 individuals in Zhenwen and Koaping Rivers in 2022. We have learned that
age, gender, and season have important influences on home range and movement
pattern from previous long-term tracking of females. This year through the tracking
data from another two adult females, we also revealed that the pairing condition can
play an important role as well. When an adult female is with a male in the stable
condition, the home range will be smaller because there is no need to look for new
partner. However, if a female does not have a partner or lost her partner during the
breeding season, she needs to spend time looking for potential mate and will have larger
home range and more frequent activity in the evening.

In terms of habitat use, 80% of the evening GPS fixes were located at early-
successional grassland or habitat with frequent human disturbance. Grassland is the
most frequently used land use type (46.1%), followed by military land (26.0%),
agricultural land (12.8%) and orchard (5.0%). From the landscape perspective (100 m
buffer from the GPS fixes), most individuals preferred grassland and military land, and
some individuals also favored agricultural land and orchard. On the other hand, grass-
owl would avoid human structure and forest areas. Grassland and early-successful

habitats are facing a lot of pressure from development and humane disturbance. How
I



to preserve suitable habitat for grass-owl is an important challenge for conservation.

Keywords: satellite tracking, movement pattern, home range, habitat use.
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B i Hedp B EEES ARV f’%h LLRFS T 13 Az (PF) % %
¥ 62 |2018.01.30 - 2018.03.27 Crex SRS E (L F7 v 08 ~ 20 57 56
¥ 97 |2018.04.01 - 2018.04.01 |Pinpoint 240| =/& = & |& & Fri 08+20-24 0 0
£ 89 |2018.05.04 - 2019.05.17 |Pinpoint 350 * /4 = & |k L B R 8 358 317
¥ 76 |2018.05.12 - 2018.05.29 |Pinpoint 350 # /& = & |k L B 08 ~ 24 17 17
100 |2018.09.22 - 2019.03.01 Crex x5 B il 08 ~ 20 162 159
¥ 145 |2018.10.15-2019.12.22| KITE-L | #/& =5 |5 & Fri 08 ~ 20 434 318
115 |2018.10.15-2018.11.14| Crex 300 | # /A = 5 | L Fri 08 ~ 20 31 31
¥ 139 |2018.10.23 - 2019.01.15 Crex o [ |BL < 08 ~ 20 85 46
¥ 126 |2018.12.13-2019.02.03| KITE-L | #/&=§ |B&| &AL 08 ~ 20 53 22
2018.12.26 - 2019.08.13 Crex DAEE |BL|] BELT 08 ~ 20 231 147 |34 B
¥ 134 12020.11.23 - 2020.12.10 |Pinpoint 350 =/= % |B&| AL 127 %+ & | pF| 18 18
2021.12.28 - 2022.01.21 |Pinpoint 350| /= & |B&| &L 1227 %= | pr| 25 25
¥ 178 |2019.02.04 - 2019.02.09| Crex300 | */=% |k &L Bl 08 ~ 20 6 6

¥ 112 |2019.02.09 - 2019.05.27 | KITE-L | #/x =5 |BL| AL 08 ~ 20 108 56
¥ 173 12019.05.12 - 2019.11.25 |Pinpoint 350 * /A = & |B L L 12~ %7 %t & ] pF| 198 197
§ 129 |2019.06.28 - 2019.12.27 |Pinpoint 350 = /= &  |B L -4 12~ 78L& | pr| 183 182
§ 113 |2019.10.13 - 2019.10.24 |Pinpoint 350 =/= 5% |B & - 127t & | 12 12
§ 172 |2019.10.13 - 2020.01.08 |Pinpoint 350( =/4 = & |B L L 12~%78t & | 88 88
§ 191 |2019.11.22 - 2020.02.13 |Pinpoint 350 # /=% |A&L| HLD 12-%7 %t & ]pF| 85 85
§ 148 |2019.12.26 - 2020.03.14 |Pinpoint 350 = /= &  |& & e N 12~-%78t & | 80 79
199 |2020.03.31 - 2020.11.15 |Pinpoint 350| # /& = & |-k _F k2 12~%7 %t & ] pr| 251 248




B R AR BB | ]/ E 8 fi [LEFS R 13 A7 (PF) “E'zf ?‘;% S
4 202 |2020.04.03 - 2020.05.03|  Crex AR E |BL] BLD 08 ~ 20 31 25 g2
4 652 |2020.06.26 - 2020.07.31 |Pinpoint 350 * /& = & |B L v 1278t & pF| 36 24 #r21
2 Ko 2020.09.27 - 2020.11.04 |Pinpoint 350 #/= & |&&| &L 12 39 37 g1
2021.01.21 - 2021.03.06 [Pinpoint 350 */=§% |B&&| A&+ |12~ T8t & || 45 44 b
¥ E3 |2021.01.21-2021.01.25 [Pinpoint 350| =/ % |&B&| B4+ |[12-F 78t E | p| 5 5 g1
i 128 [2021.03.03 - 2021.03.15 |Pinpoint 350 # /A = & |k L v 1279t & [ pF| 13 13 %721
¥ 143 12021.11.29 - 2022.03.10 |Pinpoint 350| =/= % |B&L| A L® |12~ 78}t 5 | pF| 101 91 |#mEowmy
% E4 |2021.12.15 - 2022.01.15 OI\D/ll|J\|b|e:te,G AR A E (B B Ht 08 ~ 20 32 26 g
% K8 |2021.12.15 - 2022.08.21 |Pinpoint 350| # /= % | &L BH (12 T ECLPE| 249 235 #1321
% E9 |2021.12.28 - 2022.09.04 [Pinpoint 350| */=§% |5 & 7B 12~ 7 8Lt & ] pF | 250 235 $731
¥ H3 |2022.01.28 - 2022.06.15 Dubet N/ARE e 7 B 08 ~ 20 139 96 gL
OMNI 3G
¥ H4 |2022.08.25-2023.01.13 |PinPoint 350 * /A = & |& | 2 1279 &) pF| 141 139 | g Bl
% PO [2022.11.30 - PinPoint 350 o o @ E 1279 & ] pF| 54 52 =X &
¥ H8 [2022.12.10 - PinPoint 350 ? b E E-3 S VIS = S ) 40 X &
¥ H9 |2022.12.10 - 2022.12.23 |PinPoint 350 ? 5 # % |12-FImtbE | 14 14 Vo
# RO8 (2022.12.30 - PinPoint350| # /=5 |5a Fx (12-F T AP 21 21 &
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PRREERH THEpH Hpdh<fH REFFR ALZFE&HFRF AL p RS
E ST | E VR cEC pieElgic Bopedr(km)  ®sedz(km) #pedz(km) MCP100(km?)  MCP95(km?) % FKS50 (km?)
£62 % 2y 55 38.1 0.7+0.9 3.2 19.6 12.3 33
¥89 AL 2y 317 240.2 0.7+2.3 26.4 226.0 158.0 32.1
F100 /% 2y 156 86.1 0.6+0.8 38 328 32.1 12.8
F145 A5 2y 299 364.7 1.3t4.5 46.2 405.4 167.5 24.7
F15 A/ By 30 22.9 0.840.7 2.2 12.0 7.6 38
139 2o/ frgn 42 12.1 0.3+0.8 36 14.9 6.5 1.6
F126 /%% ¥ 13 5.3 1.041.2 2.5 12.6 11.3 0.003
E134) /g F # 144 25.8 0.2£0.6 36 20.8 12.2 2.1
E134A /% fr 42 2.3 0.04+0.12 0.6 6.0 4.4 0.01
Fl12 /s ¥ 56 21.6 0.3+0.9 45 17.7 7.9 2.6
F173 A5 B ¥ 197 191.2 1.0+2.6 24.0 336.0 36.2 19.5
F129 o/ B ¥ 182 44.5 0.2+1.1 7.8 191.4 33 0.007
E172 0 /% L.yt 88 117.3 1.3+4.7 395 718.9 29.1 20.7
F191 /% ¥ 85 51.4 0.6+0.7 2.1 5.8 5.1 0.9
F148 /% fr 79 36.1 0.5+0.8 37 10.1 38 0.6
F199 /% Jrgy 246 920.8 3.7+12.8 90.2 1369.4 1325.0 635.6
5202 AT F & 24 9.7 0.4+1.3 6.1 9.9 1.4 0.0001
5652 /& Lt 23 2.1 0.03+0.05 15 0.4 0.005 0.19
A CHEYE R & 79 0.6 0.01+0.01 0.1 5.8 3.2 0.00005
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PREAS THEPH HphH RAERREER LEEHEFR 1L p BT
S5 PERTIVENETIINS S SRS Pk #pegr(km)  #pEgr(km) & gedt(km) MCP100(km?) MCP95(km?) % FK50 (km?)

F 143 /= R g 87 1.1 0.01 £0.03 0.3 9.0 6.1 0.01
+ E4 A= R g 16 4.5 0.02 £0.02 0.2 0.8 0.1 -
+ K8 #/= R g 231 3.3 0.01 £0.03 0.2 10.8 3.1 0.002
+E9 #/= B g 233 551.6 2.32 £5.69 26.4 186.9 156.9 45.0
F H3  =o/& = B g 95 14.3 0.16 +0.67 5.8 15.2 12.5 1.8
¥ H4 A /E= 2 137 145.6 1.08 +2.93 17.6 302.9 242.6 91.9
¥ PO o= B g 53 21.5 0.41 +1.40 7.5 24.8 141 3.5
+ H8 I= B g 39 27.9 0.73+1.98 7.7 60.9 50.5 21.9
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2 S5 N AR BHIERE B FEF(L S RATH L L)

ko B H A B pEd km | T30 E R B Ed km | T30 E RS 6§ km?
i 199 ¢ 37.2 8.619.5 10.9+31.2
¥ 173¢% 30.6 3.7+6.4 4.0416.1
191 ¢ 6.4 4.242.0 1.1+0.9
¥ K9? 7.2 4.0+2.3 0.5+0.5
¥ K8¢ 15.4 3.42+3.9 0.68+1.24
¥ E99 33.2 11.1+8.9 6.14+11.1
¥ H4% 19.3 3.9+4.1 1.6+5.5
F 1720 51.9 8.417.1 3.245.7
¥129% 10.0 4.7+2.4 0.50.7
1489 7.6 3.9+1.9 0.740.9
1340 10.8 7.9+2.8 1.3+0.6
1439 10.5 5.5+2.8 0.8+1.1
+ PO% 20.5 10.1+6.2 24425
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2 6 R EH BRI B i BcE: F A

FH 5. 62 100 112 115 129 134 143 145 148 172 173 191 199 E9 H3 K8 K9 H4 PO H8 H9 139 126 3+ | 4~ '

BD 4 7 1 1 14 2 1 1 6 1 38 2.0
BL 3 2 1 1 1 1 1 10 0.5
BU 1 11 2 1 2 17 0.9

FF 9 20 13 4 4 5 7 26 2 52 3 6 15 37 13 2 17 5 2 242 128
FO 5 1 1 3 5 2 1 1 6 25 1.3
MD 32 70 6 7 14 1 49 51 64 16 76 34 161 200 7 8 46 16 10 1 869 46.1
OoC 3 15 10 3 1 1 6 6 8 6 35 94 5.0
WB 4 3 1 8 0.4
WL 8 5 9 5 58 9 94 5.0
ML 1 1 248 48 32 1 4 19 67 34 7 21 7 490 26.0

B3 49 132 40 13 275 47 87 84 102 36 166 71 80 238 256 57 17 69 22 13 1 21 7 1887 100
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L7 AR ER GRS EE h ek BT A

B e, 62 100 112 129 134 143 145 148 172 173 191 199 E9 H3 K8 K9 H4 PO H8 i3+ 7 A

1 &g 1 1 0.4
kFw 1 1 0.4
= 2 6 4 2 1 3 4 1 1 24 9.9
A v 2 7 6 1 2 18 28 3 5 25 7 4 1 109 45.0
EAV 1 1 2 0.8
H R 1 1 3 5 2.1
A 1 1 0.4
Z_Jf 2 08
e 1 7 9 3.7
do+ 1 0.4
KEWIS 3 1.2
e 1 0.4
B Aw 2 1 19 1 23 95
SR 1 0.4
£ g 2 0.8
L FA 4 1.7
Ry 1 1 0.4
)}{ﬁ 1 1 0.4
BAET R 4 1 2 1 2 2 17 7.0
220 TR~ | 1 3 3 8 3 7 1 3 34 140
B3t 9 20 13 4 4 5 7 26 2 52 3 6 15 37 13 2 17 5 2 242 100
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vy 2 2 21
A A 1 19 20 213
2 4 4 43
4 4o 1 3 1 1 3 1 3 13 138
3" 1 1 1 8 85
3 1 2 21
S 1 1 4 7 14
A E 1 7 3 9 20 213
] 42 At 1 1 11
B # 8 2 2 1 14 149
PR 1 2 21
B’ 1 11
A 3 15 10 3 1 1 6 6 8 6 3 94 100
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) R AR 17 2 R A

o)
=g

B2 2018-2022 # B A RFFEHGH IS TR HBEW 0 L7 15
ARERFHE RS BRSSP AP EHELT 100 o g R (BRE
B)E R E 50 B LT 100 o ¢ [Flend 2 )% sgA(F R B)E

MR R EF EROREER AT 3 A R RDRRE R

F1993 &5 % 2§ KiEfofss Foa 2§ 20§ KiE% S48
FRoFEMAF AR EfRBEY G AT HF LR (P<0.001)(% 9~ %
10) e #-d 1% 33 - - B FHR I B RKEF A IZSH LR X
A fook et I A HAFEfeoRBFET AV RHEFALR
(P<0.001) > &7 il KL ®pF > £ 199 hiF A5 4 W BB FH > 3 7w

WA LEb s BREEAoR(E 1) R A R BB AR LA o

F_k

FR T LRI P SV ST LT S
A BF LB (P<0.001) > kg A Tk fr B BB o fe e A

(#12) P REFAS SPF FPFIPFARTRTBLE

2 9~ 1995 kit Tm e iEd 4 1% 57 5 713 KB ds 47

Df Sums Of Sgs Mean Sgs  F.Model R? Pr(>F)
type 1.000 8.291 8.291 31.684 0.186 0.001
Residuals  139.000 36.375 0.262 0.814
Total 140.000 44.667 1.000
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Z 10~ 199 135 % R B d 2 & 1% 53] 5 715 %8 #Kh T

Df  Sums Of Sgs Mean Sgs  F.Model R? Pr(>F)
type 1.000 3.583 3.583 24.560 0.211 0.001
Residuals 92.000 13.422 0.146 0.789
Total 93.000 17.005 1.000

2 011 F1990 KiE® B 2 B 1 573 H 75 %8 #es 47

# 4 & (n=50 i (n=91

B R IR iir’ajo ( %%i%)i li% ( 1‘%1%)3; P-value
BD 10.75% 18.12% 0.72% 2.08% <0.001
BL 22.82% 33.44% 15.70% 33.90% 0.236
BU 0.00% 0.00% 0.00% 0.00% -
FF 35.79% 34.83% 12.07% 29.58%  <0.001
FO 1.47% 5.22% 0.01% 0.06% 0.00902
GS 0.00% 0.00% 0.00% 0.00% -
MD 8.07% 21.49% 65.57% 45.06% <0.001
ocC 0.30% 1.12% 0.00% 0.00% 0.0132
WB 8.84% 17.40% 1.19% 6.45% <0.001
WL 11.97% 28.52% 4.76% 19.77%  0.0824
ML 0.00% 0.00% 0.00% 0.00% -

2 012~ F 199 153-F B iEd 4 2 % A H 73 2R a7

EE L THE (n=50) P (n=44) P-value
% FREL TE% R L

BD 6.25% 11.99% 0.00% 0.00% <0.001
BL 0.41% 1.47% 0.00% 0.00% 0.0726
BU 0.00% 0.00% 0.00% 0.00% -
FF 45.43% 40.87% 14.00% 21.35% <0.001
FO 0.11% 0.67% 0.00% 0.00%  0.281
GS 0.00% 0.00% 0.00% 0.00% -
MD 0.11% 0.59% 0.00% 0.00%  0.245
OoC 0.16% 1.06% 0.00% 0.00%  0.333
WB 1.27% 3.55% 0.02% 0.12% 0.0226
WL 0.88% 4.51% 0.00% 0.00% 0.201
ML 45.38% 46.30% 85.98% 21.35% <0.001
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FEOARFEEFREMI LT FIANT R EERRE VY

%
e
e
had
3

% $ (P<0.001)(% 13)c mE - F3 kg >3 gL 12
FRAE A S Bk R 24 B F £ B (P<0.001) (4 14) A7 & E9
BAFRT R A b oo RAER o R gl 125 s R EE S KiRkfok Bl o

FREORMACE A H AR SR > SEBRT B SRS

2 13~ F BO e @Ed = 1% 5573 5 7|5 % B el 7

Df Sums Of Sqs Mean Sqs  F.Model R? Pr(>F)
type 1.000 6.010 6.010 25.269 0.086 0.001
Residuals  268.000 63.737 0.238 0.914
Total 269.000 69.746 1.000

2 14~ F B9 BiEd 2 w1 A H 7|5 %8 b4

i g * 5 & (n=50) BB E (n=220) el

= ‘ Tis0 R L Tya R
BD 1475%  20.37% 2.58% 6.75% <0.001
BL 3.39% 5.77% 148%  4.89% 0.0191
BU 0.00%  0.00% 0.00%  000% -
FF 34.72%  35.19% 1430%  22.46% <0.001
FO 0.31% 1.27% 0.00%  000% <0.001
GS 056%  3.06% 0.00%  0.00% 0.00675
MD 1.73% 5.77% 30.79%  27.47% <0.001
oC 115%  3.02% 0.09%  080% <0.001
WB 7.87%  13.61% 21.88%  24.77% <0.001
WL 3551%  40.84% 28.87%  36.85%  0.305
ML 0.00%  0.00% 0.00%  000% -
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F PO £ F T A 2

(P<0.001)(% 15) - 1 ¥ -

B A

ﬂ;j’;—é’ﬂ

W 22¥ B ¥ £ B (P<0.001) (% 16) » % %

1ZFpfeR £ o ZROT A 38 L P L%

ié& o
# 15~ 5 PO R @ d 4 3 1% 457 & 513 R4 foa 47
Df Sums Of Sgs Mean Sgs  F.Model R? Pr(>F)
type 1.000 6.273 6.273 50.406 0.259 0.001
Residuals  144.000 17.921 0.124 0.741
Total 145.000 24.194 1.000
# 16~ % PO e B /s 4 1= 1% 3540 H 715 % R s 47
* § & (n=50) B e (n=96)
23 AU gl . 5 — P-value
Ta%  fREL Ta%  REL
BD 19.36% 20.44% 5.05% 7.76% <0.001
BL 2.98% 5.27% 2.29% 5.08% 0.456
BU 0.05% 0.38% 0.00% 0.00% 0.167
FF 58.96% 26.74% 34.57% 29.67% <0.001
FO 0.41% 1.34% 0.00% 0.00% 0.00324
GS 0.05% 0.37% 0.00% 0.00% 0.167
MD 8.99% 17.45% 54.54% 29.38% <0.001
oC 1.66% 4.55% 1.85% 6.29% 0.853
WB 3.22% 7.39% 1.44% 4.24% 0.0688
WL 4.31% 15.80% 0.27% 1.80% 0.0151
ML 0.00% 0.00% 0.00% 0.00% -
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148 g sy A fE R R E G T L
(P<OOL)(% 17) > M E - F|3 kg » A 12 p it o3 2 HF LR
(P<0.001) » % 4 ¥ B % 2 ¥ £ B (P<0.05) (% 18) > %877 & 148 & 4 p*
A 1EF oL FRFT AR RN Z RO A2 1B RS

PR K B EFIR S SRR L PEAT -

o 17~ F 148 e FiEd 3 = 1% 554 5 715 % R #em 47

b

Df Sums Of Sgs Mean Sgs  F.Model R? Pr(>F)
type 1.000 1.068 1.068 4.159 0.023 0.006
Residuals  179.000 45.983 0.257 0.977
Total 180.000 47.051 1.000

4 18- 148 e B iEds 2 & 1 Al H F]5 % 8 #ih 47

B B U5 ¥R (n50) PR (n=131) P-value
T 35% L T 35% L

BD 29.37% 31.68% 13.87% 16.65% <0.001
BL 4.51% 7.96% 3.02% 6.93%  0.217
BU 0.00% 0.00% 0.00% 0.00% -
FF 20.76% 28.83% 29.14% 34.83% 0.134
FO 10.96% 25.79% 13.29% 22.71%  0.556
GS 0.06% 0.29% 0.04% 0.45%  0.777
MD 14.78% 22.69% 26.14% 28.59%  0.013
oC 13.07% 19.81% 9.33% 16.82%  0.207
wB 2.38% 5.23% 1.37% 3.37% 0.129
WL 3.18% 10.54% 3.81% 11.28% 0.734
ML 0.92% 5.84% 0.00% 0.00% 0.074
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F L0 guisflr gt Jeopmpe) 2FHyLn
(P<0.001)(# 19)c & M-I & - 5 H - 3 p | 5|3 % 5 £

A

BeX A PR ETHEL LF 1203 8842 L aap > o

£ 019~ F 129 e BB 2w U 253 5 TS B des 4

Df Sums Of Sgs Mean Sgs  F.Model R? Pr(>F)
type 1.000 18.220 18.220  171.905 0.354 0.001
Residuals  314.000 33.280 0.106 0.646
Total 315.000 51.499 1.000

. 20~ 129 e A d = I Sp A H F]F R R s T

w4l gl ’at # & (n=50) ] Eﬁ.%ﬁf’»nﬁ_ (n:266)” b value
T 32% A T 35% WA

BD 28.71% 24.72% 1.76% 5.80% <0.001
BL 2.07% 4.36% 1.04% 4.76%  0.155
BU 0.00% 0.00% 0.00% 0.00% -
FF 25.68% 25.61% 2.93% 12.64% <0.001
FO 2.48% 6.99% 0.06% 0.75% <0.001
GS 0.07% 0.38% 0.00% 0.00% 0.00388
MD 2.03% 4.86% 0.35% 2.61% <0.001
oC 5.72% 10.31% 0.44% 3.02% <0.001
WB 3.88% 9.89% 0.39% 2.00% <0.001
WL 11.01% 23.16% 1.48% 7.10% <0.001
ML 18.35% 35.80% 90.69% 27.57% <0.001
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FI73 FHAE QI gt R aemiE) 2V 5 4L
R

(P<0.001)(# 21) - AR =B TE SR IRIEREE ANy ¥ 2

Bos OB s AR oRE £ 5V F LB (P0.001)(#% 22) - d TiafE

?—%—5:}*{173 FALZEF OFeRr R Y RET Ao R

GEROR AR RN GFEF LTI IERLE Lad 2o
%\' 21 ~ }_173 Iiﬁezé‘“}’if“f J q"’%ﬂﬁié\*%

Df Sums Of Sgs Mean Sqs  F.Model R? Pr(>F)

type 1.000 4.229 4.229 17.078 0.073 0.001
Residuals  218.000 53.982 0.248 0.927
Total 219.000 58.211 1.000

e 22~ FAT3 e @A = % 7R H 7] S L 7

B B U5 TRE (950) PR (n=170) P-value
T 35% A T 35% Gl

BD 28.81% 32.96% 12.52% 12.56% <0.001
BL 9.95% 19.34% 7.50% 23.72%  0.53
BU 0.00% 0.00% 0.00% 0.00% -
FF 18.10% 24.75% 33.70% 28.11% <0.001
FO 0.57% 3.23% 0.21% 1.68%  0.301
GS 2.20% 8.26% 0.00% 0.00% <0.001
MD 5.73% 11.90% 33.05% 32.24% <0.001
oC 2.33% 4.56% 1.47% 3.86% 0.199
WB 2.45% 7.41% 0.48% 4.05% 0.017
WL 15.54% 30.30% 0.30% 2.43% <0.001
ML 14.33% 33.98% 10.76% 30.68%  0.487
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FlMA Bz Y R 57 ¥ LR (P<O.05)(# 23) o #-2 3
A- - FRETE P A 125 AT EF LR (P<0.001) % F 5 A

=

% % B (P<0.01)(% 24)-d T 1o

FNEIMAP el 1y

ot % FIRR AR Rk 5 A G Ay N fEE R

TR AR RRRGHE LT FHRRENTOENF L ED

T

o TR TRELAY < h F NEEFR AT RS S LF

134A & & ehf GTRE 2 - o

4 23~ 1A el iEd 2 & 1% 54 5 715 % 8 #h 7

Df Sums Of Sqs Mean Sqs  F.Model R? Pr(>F)
1.000 1.281 1.281 4.338 0.039 0.011
Residuals  106.000 31.292 0.295 0.961
107.000 32.572 1.000
CEIMA mBER L I SFAH TS %R T
* 4§ @& (n=50) B (n=58)
FI* %3 ; > ; > P-value
T 35% Gl T 35% L
20.90% 27.64% 3.22% 497% <0.001
0.00% 0.00% 0.00% 0.00% -
6.14% 12.61% 3.96% 8.25%  0.289
14.43% 24.40% 9.22% 11.34%  0.153
0.60% 1.99% 1.01% 4.35% 0543
1.13% 7.07% 0.00% 0.00% 0.231
MD 10.11% 22.91% 11.89% 18.16%  0.657
13.03% 21.23% 26.82% 26.51% 0.00423
WB 2.3T% 6.99% 1.26% 3.99% 0.31
WL 0.40% 2.11% 0.00% 0.00%  0.155
ML 30.89% 42.58% 42.62% 48.10% 0.19
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P o143 FHEflr gt e mp2es i HF LR
(P<0.001)(# 25) - & & W2 = I * 85l kg > A 12~ Fh -T2 3
B ook iy 5224 E L B(P<000L) » A B AEK REFLR

(P<0.01)(# 26)-d T2+ 5 I F 143wt 122~ R - fifs
o

s

S Bk ot e

4 25 FlA3 e B igds 2 1% 53] 5 715 % 8 #h 47

Df Sums Of Sgs Mean Sgs  F.Model R? Pr(>F)
type 1.000 6.763 6.763 26.400 0.124 0.001
Residuals  186.000 47.647 0.256 0.876
Total 187.000 54.409 1.000

% 26~ FUA3 A ED L ) * A H 5 $ B A4

B B U5 TR (n50) PR (n=138) P-value
T 35% A T 35% A

BD 24.94% 29.12% 1.54% 7.60% <0.001
BL 0.00% 0.00% 0.00% 0.00% -
BU 0.00% 0.00% 0.00% 0.00% -
FF 13.54% 20.28% 4.12% 19.03% 0.0038
FO 1.89% 5.55% 0.09% 0.75% 0.000278
GS 7.56% 20.01% 5.22% 19.28%  0.469
MD 19.69% 24.38% 66.58% 4490% <0.001
oC 8.71% 17.25% 0.59% 6.06% <0.001
wB 6.74% 13.84% 0.29% 1.86% <0.001
WL 0.65% 3.04% 0.19% 1.78%  0.205
ML 16.28% 36.59% 21.39% 40.14%  0.433
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EO191 AR B At fE R A EE LR
(P<0.001)(# 27)° 1 & w2 3 1% 8445 > A 125 ~ BEE - § 4
WACEE AR § ¥ B F £ B (P<0.001): @ -kAEF A E L B (P<0.01)(%
28) o d ToE T 5O E 191 g A 1k o PR T3 ookl

R R EE A LS

3027~ F191 REE® 2 B A% 554 5 F1S BB A

Df Sums Of Sgs  Mean Sgs  F.Model R? Pr(>F)
type 1.000 5.670 5670 24134  0.145 0.001
Residuals  142.000 33.359 0.235 0.855
Total 143.000 39.028 1.000

£ 28~ F 191 e A 2 w0 A H ) B fes 4

% 4§ & (n=50) B (n=94)
A A g = 306 o 3 om0 ok % P-value
BD 18.54% 27.45% 1.95% 4.82% <0.001
BL 0.00% 0.00% 0.00% 0.00% -
BU 5.80% 12.07% 2.28% 8.34% 0.0433
FF 12.29% 18.21% 2.00% 5.55% <0.001
FO 0.31% 1.72% 0.00% 0.00% 0.0801
GS 1.56% 6.03% 0.59% 5.63% 0.341
MD 18.77% 32.54% 1.79% 10.00% <0.001
oC 6.97% 12.11% 14.33% 30.27%  0.103
WB 4.58% 12.55% 0.82% 3.47% 0.00785
WL 0.61% 2.80% 0.07% 0.70% 0.0835
ML 30.56% 43.65% 76.17% 41.44% <0.001
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3 29~

$ K9 R A S 3 B A% 47

—?{ K9 f{’?ﬁ*#« lJ'!f fk“%—il of

(P<0.001)(% 29) o 12 & w4 1 fi

5+ R AT

Df Sums Of Sgs Mean Sgs  F.Model R? Pr(>F)
1.000 2.315 2.315 7.589 0.066 0.001

Residuals ~ 107.000 32.637 0.305 0.934

108.000 34.951 1.000

30~ F KO e BFiEd 2 = 1% 5538 7] % B el 47
= = = (e

FiI* 23] ”W £ (050 » ;ﬁ%@‘ (n_S?) » P-value

T 350 iy T 35% W Z
BD 9.48% 17.71% 4.00% 2.88% 0.0224

BL 0.00% 0.00% 0.00% 0.00% -

BU 3.89% 12.26% 3.00% 6.37% 0.631
FF 9.19% 20.68% 24.40% 22.33% <0.001
FO 1.09% 4.42% 0.00% 0.00% 0.0626
GS 8.58% 24.74% 10.48% 30.17% 0.725
MD 23.37% 35.46% 14.88% 23.22% 0.141
ocC 11.70% 19.20% 31.06% 22.47% <0.001
WB 5.49% 11.08% 1.62% 5.03% 0.0188
WL 1.42% 8.07% 0.38% 0.80% 0.331
ML 25.79% 43.19% 10.17% 30.22% 0.0306




E 172 FRI ¥y g T F EoRBFEFEVHF LE

fe

(P<0.001)(# 31) o H - 2y f* 25417 > ¥4 1 ~ L FlHoiBs 5244 &

¥4 B (P<0.001) > & Fth7™§ BF L B (P<O.05)(% 32) - o TiET 4

MELT2 BdF 34 2 L8 > T % Fl{oiRe o

£ 31 FI72 e @iEde 2w ) 53] 5 TS5 $ B A

Df Sums Of Sgs Mean Sgs  F.Model R? Pr(>F)

type 1.000 7.025 7.025 31.042 0.171 0.001

Residuals  150.000 33.948 0.226 0.829

Total 151.000 40.973 1.000

e 32~ F 172 e BiEd = 1% 553 5 75 8 s 47

L I %t # & (n=50) > ﬁg@ (n:1(‘)2)” P-value

T 35% i T 35% L

BD 12.95% 16.91% 9.28% 15.09% 0.198
BL 1.03% 3.12% 1.62% 4.62%  0.417
BU 2.22% 11.14% 0.21% 2.13% 0.0828
FF 3.75% 6.68% 5.97% 11.44%  0.202
FO 1.58% 5.00% 0.30% 0.96% 0.0142
GS 0.00% 0.00% 0.03% 0.12% 0.0945
MD 9.56% 21.18% 55.18% 38.23% <0.001
oC 44.07% 33.05% 12.96% 22.72% <0.001
wB 17.00% 32.76% 14.30% 25.48%  0.582
WL 7.85% 19.08% 0.15% 0.91% <0.001
ML 0.00% 0.00% 0.00% 0.00% -
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FHAZESFET A L2 RFIHFR > 2B R FHI B 1% 51
B EB R E G 2LV A F L B (P<0.001)(% 33) #35- % R 4 ¥ )
FREA T B BB R E G B F LR (P<0.05)(% 34) 0 2k T kG
Bos R A B s R B R IoIRE F G 22¥ ¥ £ B (P<0.001) 0 R
BRI HFLRP00L)(% 35) - d TEF 5 MF HE 2B %
WaX A s frR e L8 TRERBEY ~ Hik - S F KW {EE -
e R W% Bl o G 2R A F (P<0.001) > A thqo-k 48 e s or 5
7 (P<0.05) B E A ¥ B4 A F(P<0.05) (% 36)c ot F ehE £ A M

RO T RS HABRRO At g B ang g e

TEERREBED D = J1H 53] 5 F5 R s 47

Df Sums Of Sqs Mean Sqs  F.Model R? Pr(>F)

1.000 7.536 7.536 32.121 0.176 0.001
150.000 35.190 0.235 0.824
151.000 42.726 1.000

CEHASE T R B AR E ) T 5 S B R EA

Df  Sums Of Sgs Mean Sgs  F.Model R? Pr(>F)

1.000 1.091 1.091 3.883 0.029 0.031
128.000 35.968 0.281 0.971
129.000 37.060 1.000
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% 3B~ F HAZ B F @B iEd o % 553 715 %8 #ch 7

# # & (n=50)

B2 E (n=102)

2B g T o0 Y T 5% Y P-value
BD 18.41% 21.66% 13.68% 22.20%  0.25
BL 5.12% 12.22% 0.06% 0.44%  <0.001
BU 0.68% 2.77% 0.00% 0.00%  0.0146
FF 13.77% 22.62% 29.96% 32.94% 0.00122
FO 2.51% 5.75% 0.00% 0.03% <0.001
GS 0.00% 0.00% 0.05% 0.34%  0.255
MD 7.14% 18.02% 49.27% 41.74%  <0.001
ocC 31.85% 26.09% 6.12% 14.38%  <0.001
WB 13.31% 30.19% 0.86% 4.32% <0.001
WL 7.21% 14.37% 0.00% 0.02% <0.001
ML 0.00% 0.00% 0.00% 0.00% -

036 % HA35 % B 2 2 )% 73 715 %8 #cs 49

B B U0 TAE (0750 BAE (0780) P-value

T 32% i T 32% e

BD 9.20% 15.64% 6.81% 17.90%  0.443
BL 0.00% 0.00% 0.00% 0.00% -
BU 0.00% 0.00% 0.00% 0.00% -
FF 14.92% 24.24% 8.54% 13.04%  0.0556
FO 4.98% 16.34% 0.17% 0.92%  0.0102
GS 0.00% 0.00% 0.00% 0.00% -
MD 14.34% 23.95% 23.72% 30.39% 0.0682
oC 11.26% 18.82% 1.43% 2.45% <0.001
WB 3.67% 10.37% 0.64% 1.43% 0.0119
WL 1.56% 9.26% 0.79% 3.73% 0514
ML 40.08% 47.41% 57.89% 48.64%  0.0439
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% K8 R ERBEMI L AT B EERE e T LR

(P<O.0B)(#% 37)» w1 ¥ - 3 W | 473 k5 > £ ¢ 4 12

BEE 2R ¥ £ 2 (P<0.001)

5 "

B kg 0 F K8 R T 45k

1037 % K8 e misds 2 3 417" #5735 715 8 i 47

4 B4 B¥ £ B (P<0.05) > 11T

e A L

Df Sums Of Sqs Mean Sqs  F.Model R? Pr(>F)

type 1.000 0.853 0.853 4.008 0.020 0.030

Residuals  197.000 41.907 0.213 0.980

Total 198.000 42.759 1.000

% 38~ F K8 e isds 2 3 % g3 8 513 % 8 fics 45

P T
gl gl ’Et ¥ & (n=50) _ E:i’%l_@_ (n—149)” b value
T 1% L T 35% i

BD 11.74% 21.41% 3.01% 5.33% <0.001
BL 2.93% 9.23% 0.16% 0.86% <0.001
BU 1.64% 8.35% 3.41% 13.48%  0.386
FF 13.39% 20.99% 15.26% 24.48% 0.63
FO 0.25% 0.98% 0.83% 4.65% 0.391
GS 0.00% 0.00% 0.00% 0.00% -
MD 51.82% 43.91% 67.63% 42.92% 0.0269
oC 14.10% 19.21% 9.07% 15.10% 0.0608
WB 0.00% 0.00% 0.00% 0.00% -
WL 4.13% 10.99% 0.62% 3.18% <0.001
ML 0.00% 0.00% 0.00% 0.00% -
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