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Abstract

Formosan wild boar (Sus scrofa taivanus) is classified to
Artiodactyla, Suidae, and it’s the endemic subspecies in Taiwan.
Formosan wild boars played a crucial cultural role in hunting,
worshiping, language, and being the medals of honors in
aborigines. All above indicated Formosan wild boar plays a
significant role in the life culture of aborigines. There are
abundance of animal resources in Yu-Shan National Park, and
quite large Formosan wild boar populations inhabit in this
region. Until now, no study to explore their genetic structure and
performed phylogenetic analysis to compare with Eurasian pig
breeds in this park. These days, the molecular biology
technologies provided new study methods and accurate results
for phylogenetics, ecology and conservation biology. It helped
us to deeply realize the value of animal conservation in National
Park by combining the studies of molecular biology, traditional
biology, and anthropology. The samples obtained in Nantou
Danda region nearby National Park were analyzed. Then, the
phylogenetic relationship tree was constructed by the
polymorphism of mitochondrial D-loop regions. Formosan wild
boars formed a unique clade, and the 34 Formosan wild boar
individuals of 41 samples which divided into 14 haplotypes
clustered in this clade. In the other hand, the remained 7
individuals possessed the mitochondrial DNA sequences of
Lanyu pigs. This result revealed part of Formosan wild boars
already had gene introgression from Lanyu pigs. The probability
of introgression were 1.1 to 32.0 percentage based on
assignment test, and both of two obtained individuals from
Donpu village where near the border of Yu-shan National Park
were introgression by Lanyu pigs. Comparing the mitochondrial
D-loop sequences of wild boars from Asian continent and neat
islands, Formosan wild boar possesses genetic closer lineage to
Fujian wild boar than Ryukyu wild boar. By 19 microsatellite
markers, the mean allelic numbers in 26 individuals were 7.58,
and the effect numbers of allele were 4.09. The polymorphism
index content (PIC) value was 0.683, indicated that the selected
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microsatellite markers were polymorphic enough and it fitted
the analysis of population genetic in Formosan wild boars. The
result of Hardy-Weinberg Equilibrium test indicated 4 loci were
deviated, the reason was the observed heterozygosity lower then
expected heterozygosity. It need further investigation to explore
the deviation. FIS value was 0.2778, it imply the mean
heterozygosity lower. We investigated the hunting status in the
neighbor areas of Yu-shan National Park. Using hunting dog as
tracer is the major method for wild boar hunts. Hunting dogs are
specialized to trace wild boars, and increase the hunting stress in
the population of wild boars by them. In addition, the population
of wild boar in the neighbor areas of Yu-shan National Park was
still polymorphism. Less than five individuals reared in pen
(domesticated) per feeder are identified. For convenient
administration, wild boars rear pens near houses or farms.
According to the result of investigation, to feed wild boars are
the side job, and the purpose is eating by themselves, only few
wild boars were sold by their feeder. The major source of wild
boars was catched from the forests. Some of wild boars
crossbred with domesticated pigs for increasing their offsprings’
performance by feeders. It should pay a attention to the
consequence of cross-breeding leads the domestic individuals
gene introgress into the wild boar individuals located in
National Park.
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SW857 IGF1 S0155 S0005 SW911 S0068 S0002 S0228 SW24 S0227 SW72 S0218 S0355 SW122 S0225 S0226 SW951 S0215 S0386

NTDLO1l| BC AF BD AA CE GG DD CG CD KK AF CF DD EE AD EE DD BB GH
NTDLO5| BC DD DD AA CD GJ DD CK CE 11 AG CF EE EE AD CD AC BB FF
NTDLO6| BB DH AA AA CC GG BD JK CE BF BF CC EE AF BD DD AB BE DG
NTDLO2| CJ AC AA AC DF FF BC DJ CC JJ CC CF EG AA AD DD BB 11 AA
NTDLO4| BC DD AD AA CD [ | BC DK EE Bl AC CcC EE AD AD CE .- BB FF
NTSLO1l| BG AD AA AB CE FF BD CF EE BC GG CcC DD AF AD DE BC BF EE
NTRHO5| DD DG AA AC CC Fl BB 1J EE BJ FF AA CF CF BD EE AB El DD
NTRHO6| BH CC AE AA CC Fl CC BB CE 1J AF AD CE AF .. EE BB EE DG
NTRHO7 11 EE DG AA AC FF BD JK EE HI AA AA BG AA AB GG BD GG HH
NTRH12| CH AC AE AA CC DJ CC CK EE Bl FF AE DF CE AD EE AB BE DH
NTRH13| DH CC AE AA CC FJ CC CK EE Bl AF AE DF EE AD EE BB BE DD
NTRH14| CC CD AA AC DD AJ BD KK BB FF AF CcC EG BE AD EE CcC BB FF
NTRH15| BE DD EE AA CE GJ BD AG CF BB GH AC Gl AD AB EE AB CE FF
NTRH16| BB BD BB AA CD Gl EE GG BE FF AG CC EG AA .. EE DD BB CC
NTRH17| CC EE BB .- CE AF CcC GG CD Gl CF CcC EE AA AE EE BD BB FF
NTRHO4| CI CD AD AA CcC HI DD 11 CcC BE FG CcC Gl CD DD EE AA AH FF
NTRHO8| BC AC AB AA DE AA BC CC CF HL AA AF DG AD AD DE DD AA FF
NTRH18| BB CC AD AC CC FG BC 11 BB BE FF CC GG AD AD EE BB AH DD
NTRH19| EE CD DD AA CE FF CD CcC BC BD AF AA Cl AA AD EF CcC FF DG
NTRH20| EJ CcC AD AA CE FG AC Cl CF BH AF FF 11 AA AA EE AC FH DD
NTRH21| BE AC AD AA CC FG DD HI BF BB GG FF El AA AD EE AA DD DD
NTRHO1| AF AA AC AA BB CG DD CE EH FF GG BB AE BD BB CE AB CC CcC
NTRHO2| BF AC AF AC CcC EE DD 11 DD 11 EF GG GG CcC BC AA AB DD BB
NTRHO3| CF CD AA .. CC BE CD .. AD AH CG EF .. AC BC AA AB BE GG
NTDLO3| BF DD AA AA BC EE BD CH .. 11 DG FF .. DD AB EE BB BB ..
NTJLO1l| CC AC AA AA CD El DD AG FG BD = | GG CH BB AA BC AC EE CcC

."" mean the missing data

"A~H" mean the codes of allele in each marker
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FLRFAFEATREARG - P RBRRAFTZ > BILFR 2R 834

#4019 HKIFE R A RSP E 6 E AT RA® S g
Locus allele He H H({E) H(O) HO HE PIC HW FIS
SWB5T7 10 5.1407 26 17 9 0.654 0.821 0.78B2 NS 0.1882
IGF1 8 3.8629 26 15 11 0.577 0.756 0.699 NS 0.2216
50155 7 2.9584 26 13 13 0.5 0.675 D.623 HS 0.2447
50005 3 1.2872 24 6 18 0.25 0.228 0.2086 HA -0.121
SW9ll 6 2.3554 26 14 12 0.538 0.587 D.54 NS 0.0643
50068 10 5.4737 26 17 ] 0.654 0.833 0.785 HS 0.2
50002 5 3.1515 26 13 13 0.5 0.696 0.624 Hs 0.2676
50228 11 6.7204 25 16 9 0.64 0.869 0.B35 NS D.2481
SW24 &8 4.4843 25 14 11 0.56 0.792 0.744 HS 0.2784
50227 12 5.8026 26 16 10 0.615 0.844 0.BODB NS D.2565
W72 9 4.2785 26 17 9 0.654 0.781 0.73 NS 0.1487
s0218 7 4.0238 26 9 17 0.346 0.766 0.716 e 0.5394
50355 9 5.3581 24 15 2 0.625 0.831 0.789 Hs 0,2316
EWl22 6 3.9765 26 13 13 0.5 0.763 0.719 Hs 0.332
50225 3 3.1051 24 20 4 0.833 0.892 0.618 NS -0.229
s0226 7 2.2983 26 7 19 0.263 0.576 0.539 o) 0.5236
SWes1 4 3.453 25 13 12 0.52 0.725 0.66 NS 0.268
50215 9 5.0074 26 10 16 0.385 0.816 0.78 o] 0.5194
50386 @& 5.0813 25 5 20 0.2 0.82 Q.77 ol 0.751
mean 7.58 4.0947 0.73 0.683 0.2778

He: effective number of alleles

N: the number of individual

H({Q): homozygotes
H(E): heterozygotes

HO: observed heterozygosity

HE: expected heterozygosity

PIC: Polymorphic information content

HW: deviating from Hardy-Weinberg equilibrium
FIS: fixation indices

*%: p < 0.01

HS: not significant
HA: not available

26



% 5~ &35 proportion of shared alleles (POSA) % #{% 2 26 5 4 %% 5

@B pepperd

1

i

ik

NTDLO1 NTDLOS5 NTDLO6 NTDLO2 NTDLO4 NTSLO1

NTRHO5 NTRHO6 NTRHO7 NTRH12 NTRH13 NTRH14 NTRH15 NTRH16 NTRH17 NTRHO4 NTRHO8 NTRH18 NTRH19 NTRH20 NTRH21 NTRHO1

NTRHO2 NTRHO3 NTDLO3 NTJLOL1

NTDLO1
NTDLOS
NTDLO6
NTDLO2
NTDLO4
NTSLO1
NTRHO5
NTRHO6
NTRHO7
NTRH12
NTRH13
NTRH14
NTRH15
NTRH16
NTRH17
NTRHO4
NTRHO8
NTRH18
NTRH19
NTRH20
NTRH21
NTRHO1
NTRHO2
NTRHO3
NTDLO3
NTJLO1

0.000
0.930
0.865
1.846
1.019
1240
1240
0.693
1335
0.804
0.693
0.747
1153
0.818
0.693
1073
0.865
0.930
0.642
0.642
1240
2251
1.692
1792
1135
1692

0.930
0.000
0.930
1335
0.448
0.930
1846
1128
1335
1153
0.930
0.693
0.747
0.693
0.999
0.999
0.804
1692
1153
1073
1073
1153
2251
1638
0.934
1558

0.865
0.930
0.000
1335
1386
1335
0.747
0.693
1.846
0.804
0.865
1440
1240
1447
1240
1153
1.846
0.999
0.999
1073
1240
1335
1335
1281
1723
1558

1.846
1335
1335
0.000
1.099
1.240
1,692
1447
1.558
2,028
1558
1.692
1.846
2428
1153
1.692
1335
1.440
1335
1.846
1.692
2.944
2.944
1974
1.946
2539

1.019
0.448
1386
1.099
0.000
0.875
0.944
0.758
0.944
0.944
0.588
0.693
1281
0.758
0.588
1.009
0.875
1281
0.944
1.009
1,186
1638
2.890
1735
1179
1.386

1240
0.930
1335
1.240
0.875
0.000
1073
1447
1153
0.930
0.804
1558
1153
1224
1335
1335
1335
1240
0.930
1240
0.747
1073
2944
1638
0.934
2.028

1.240
1.846
0.747
1.692
0.944
1073
0.000
0.435
1335
0.342
0.379
1335
1.240
1329
1153
0.865
2.251
0.460
0.930
0.804
0.865
1558
1335
1638
1253
1.240

0.693
1128
0.693
1.447
0.758
1447
0435
0.000
1128
0.693
0.348
0.961
1329
0.887
0.754
0.887
1447
0.754
0531
0.582
1128
1735
1447
1674
1.099
1.224

1.335
1.335
1846
1.558
0.944
1153
1335
1128
0.000
1240
0.930
1.692
1692
1329
1,558
2.944
1073
1.692
1.240
1335
2.028
2,028
1.846
1974
1.386
2539

0.804
1153
0.804
2.028
0.944
0.930
0.342
0.693
1.240
0.000
0.270
0.930
1073
1447
0.999
0.999
1692
0.547
0.999
0.930
0.999
1.846
1440
1792
1.030
1335

0.693
0.930
0.865
1658
0.588
0.804
0.379
0.348
0.830
0.270
0.000
0.693
1153
1041
0.865
1073
1240
0.502
0.642
0.547
0.804
2,028
1558
1974
0.934
1440

0.747
0.693
1440
1.692
0.693
1558
1335
0.961
1692
0.930
0.693
0.000
1073
0.693
0.693
0.930
0.747
0.804
0.747
0.830
1.240
2,028
2,028
3.584
1.253
1.558

1163
0.747
1240
1.846
1281
1183
1240
1329
1.692
1073
1163
1073
0.000
1041
0.930
0.693
0.999
1153
1.335
0.804
0.693
1073
1.846
1281
0.693
1.558

0.818
0.693
1447
2428
0.758
1224
1329
0.887
1329
1447
1.041
0.693
1041
0.000
1329
1041
1224
1224
1329
1128
0.887
0.693
2.833
1674
0.780
1447

0.693
0.999
1240
1153
0.588
1335
1153
0.754
1558
0.999
0.865
0.693
0.930
1329
0.000
0.930
0.999
0.999
0.999
0.865
1335
2251
1.440
1386
0.934
1692

1.073
0.999
1.153
1.692
1.009
1.335
0.865
0.887
2.944
0.999
1.073
0.930
0.693
1.041
0.930
0.000
1.153
0.804
1,073
0.930
0.865
1.692
1.558
1.638
1135
1440

0.865
0.804
1846
1335
0.875
1335
2.251
1447
1073
1692
1.240
0.747
0.999
1224
0.999
1153
0.000
1558
1073
0.999
1558
2,944
3.638
3.584
1.946
2.028

0.930
1692
0.999
1.440
1281
1240
0.460
0.754
1.692
0.547
0.502
0.804
1153
1224
0.999
0.804
1558
0.000
0.747
0.593
0.593
2,028
1.440
2485
1135
1558

0.642
1153
0.999
1335
0.944
0.930
0.930
0.531
1240
0.999
0.642
0.747
1335
1329
0.999
1073
1073
0.747
0.000
0.460
0.930
2.944
2.028
2485
1723
1240

0.642
1073
1073
1.846
1009
1.240
0.804
0.582
1335
0.930
0.547
0.930
0.804
1128
0.865
0.930
0.999
0.593
0.460
0.000
0.642
2,028
1.846
2485
1.386
0.999

1.240
1073
1.240
1.692
1186
0.747
0.865
1.128
2,028
0.999
0.804
1.240
0.693
0.887
1.335
0.865
1558
0.593
0.930
0.642
0.000
0.999
2,028
1638
0.934
1692

2251
1153
1335
2.944
1638
1073
1558
1735
2.028
1.846
2.028
2.028
1073
0.693
2.251
1.692
2944
2.028
2.944
2.028
0.999
0.000
2251
1504
1.030
1692

1.692
2.251
1335
2.944
2.890
2.944
1335
1447
1.846
1440
1.558
2.028
1.846
2.833
1.440
1558
3.638
1.440
2.028
1.846
2.028
2.251
0.000
0.811
1.030
1558

1.792
1638
1281
1974
1735
1638
1638
1674
1974
1792
1974
3.584
1281
1674
1.386
1638
3.584
2485
2485
2.485
1638
1504
0.811
0.000
0.934
1974

1135
0.934
1723
1.946
1179
0.934
1253
1.099
1386
1.030
0.934
1253
0.693
0.780
0.934
1135
1946
1135
1723
1386
0.934
1.030
1.030
0.934
0.000
1723

1.692
1558
1558
2539
1.386
2.028
1240
1224
2539
1335
1.440
1558
1558
1447
1692
1.440
2.028
1558
1240
0.999
1692
1692
1558
1974
1723
0.000
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ID Age group! LA? LC AHR OHR MHR HM1 HG LS LR
HLNAO1 Mature adult 214.41 229.21 106.56 103.63 93.63 37.60 38.39 51.00 63.49
HLSLO03 Immature 117.46 126.86 55.50 54.11 48.37 22.12 21.73 28.40 36.63
KSTYO03 Mature adult  209.44 226.30 100.87 98.62 88.72 39.07 34.42 42.74 67.00
Taitung  Mature adult  217.95 230.44 100.98 104.33 95.30 37.38 36.86 47.24 63.78
Pingtung Mature adult  224.22 234.63 100.48 108.96 97.00 38.57 38.83 51.18 68.58

ID LCA Bl BC LBM BLP BCP BML TC BM ™
HLNAO1 19.11 35.29 26.15 36.58 86.34 106.01 26.65 22.80 50.91 25.67
HLSLO3 3.57 24.97 21.20 25.63 55.31 67.83 14.23 12.49 49.06 13.37
KSTYO03 8.11 37.08 30.06 36.41 90.50 110.62 24.17 22.13 54.45 21.74
Taitung 11.82 35.73 26.13 39.13 86.50 104.81 23.89 22.95 53.57 20.61
Pingtung 11.44 36.85 29.61 38.79 88.05 109.41 25.70 23.08 51.65 19.82

¥ = 4 2@ (mm)
Y Age group %-Fe Rolett = Chiu (1994) £ = 1 % 5t

219 BEFF B RIE S S Endo % <517 (2002)
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Length from the angle to anterior-most point of symphysis
Length from the condyle to anterior-most point of symphysis
Aboral height of the vertical ramus

Oral height of the vertical ramus

Middle height of the vertical ramus

Height of the mandible at M1

Height of the mandible at Gnathion

Length of symphysis

Length of the ramus between the angle and M3

Length of canine alveolus

Breadth at caudal point of 13

Breadth at canine alveori

Least breadth of the mandible
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Breadth of 2 halves between the condylar processes

Breadth between medial and lateral points of the condylar process
Thickness between rostral and caudal points of the condylar process
Breadth of the mandible at M1

Thickness of the mandible at middle point of M1
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