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The number of thoracic and lumbar vertebrae is known to be an unfixed trait among mammals. This
study focused on the relationship between numerical variations of cervical (CER), thoracic (THO), and
lumbar (LUM) vertebrae and the total number of vertebrae (INV) and carcass traits in Jejunative black
pigs (JBPs), Landrace pigs, and their intercrossed F» population. There were no numerical variations
in CER vertebrae. On the other hand, the numbers of THO and LUM vertebrae and the TNV varied
in all three populations. Of the traits investigated in the three populations, only the means*SE of the
LUM vertebrae did not show statistical significance (£>0.05). The carcass weights (CW), meat color
(MC), marbling score (MS), backfat thickness (BFT), carcass length (CLE), THO vertebrae, and TNV
all showed statistical significance (p<0.05). The JBP had 14 - 16 THO vertebrae, 5 - 6 LUM vertebrae,
and 27 -29 TNV. The Landrace pigs had 15 -16 THO vertebrae, 5-7 LUM vertebrae, and 28 - 29
TNV. The F, population had 14 - 17 THO vertebrae, 5 -7 LUM vertebrae, and 27 - 30 TNV. In the
F» population, increased numbers of THO vertebrae and TNV were associated with a significant in-
crease in the CW, CLE, and BFT (z<0.05). In particular, the increase in the TNV was caused by an
increase in the number of THO rather than LUM vertebrae. Although the animals with a greater num-
ber of THO and TNV had thicker backfat, they had a longer CLE and a heavier CW. Both these traits
are economically more important than the level of backfat when determining the productivity level.
These results suggest that genetic selection to increase the number of vertebrae, especially in Landrace
pigs, JBPs, and their related populations, may be an excellent strategy for improving productivity.
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Table 1. Mean and SE of carcass traits and vertebral numbers in JBP, Landrace, and their F» population

Trait' JBP (n=21) Landrace (n=43) F, (n=1,079) pvalue Significance”
cw 72.90£1.27 86.49+0.95 79.43£1.40 5.30x10° e
MC 4.60£0.33 3.5610.39 4.020.37 451x10° e
MS 3.30£0.69 1.81£0.61 1.89£0.86 1.82x10° i
EMA 17.48+0.56 28.26+0.83 21.39+0.89 1.33x10™ ok
BFT 37.10£0.92 26.09+1.01 34.06+1.32 226x10™ ok
CLE 97.81+0.62 107.02+0.33 102.72+0.57 3.23x10” ok
THO 14.71+0.19 15.63+0.12 15.2440.16 3.64x107 i
LUM 5.90+0.12 6.00£0.13 6.03£0.16 0.314 nd.
TNV 27.62+0.11 28.630.09 28.27+0.12 1.31x10° o

"All abbreviations for each trait are given in the section Materials and Methods.
*Significance of *** and indicates p-va/ue<0.001, and n.d. indicates not detected.
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Table 2. Mean and SD of carcass traits and vertebral numbers according to genders in JBP, Landrace, and their F» population

Trait! JBP Landrace F,
Female (n=10) Male (n=11) Female (n=20) Male (n=23) Female (n=521) Male (n=558)
CwW 70.40+9.25 75.18+12.04 86.15+8.36 86.78+9.66 79.29+11.80 79.55+4.22
MC 4.67+0.71 4.27+0.47 3.70+0.66 3.38+0.81 3.88+0.70 4.22+0.75
MS 3.33+1.32 3.27+1.10 1.70+0.80 1.94+0.85 2.17+1.37 1.51+0.74
EMA 16.9042.13 18.00+2.49 29.20+4.15 27.43+4.64 21.23+3.86 21.5344.32
BFT 38.9044.18 35.4516.41 25.7543.48 26.39+6.49 35.10+7.31 33.09+7.89
CLE 95.60+6.65 99.62+5.06 107.20+3.22 106.87+3.56 102.45+5.60 102.98+5.93
THO 14.50+0.71 14.91+0.70 15.75+0.44 15.52+0.51 15.22+0.64 15.27+0.64
LUM 5.90+0.32 5.91+0.30 6.05+0.22 5.96+0.38 6.05+0.39 6.01+0.39
TNV 27.4040.52 27.8240.60 28.80+0.41 28.4840.51 28.27+0.62 28.27+0.64
"All abbreviations for each trait are given in the section Materials and Methods.
ol e Azolth ¢ FF3 F, wujfdeA @ do] o 7HA[28, 2519 ARG Aate} sl whE, Table 3¢ A
A7) Ghe A% SCERE ANSA RTh T3 5 2 AT AT o] AA) 143%9) AR SHAN N e
W =5 Ao sttt AFARSHA FEAHE F5 FF 5 16 M AAEL A AF=el U Berkshire,
e AAE 14 A B AL 16 /W7HA 5o, Hampshire %7+ o} 2}, Duroc, Landrace, Large White 5 ¢}
1719 A97h 4 BRnEren), 16 A AA Mt Y EESO £9% ae 58 A%el AgHte 3
718 A0t (14.3%). WHA Landrace®] 7% F5 7} 14 749 A FH AFHA 55 S8 FAALE] 2 BA AF
WAE BAEA Bk, 16 AL HASe] M =2 = AR SHA 5 HE FUE 2942 FHdh =3 F A
(©28%)F UERRo), T E5) §3 2 Aola FHS e o)A B@she F32 5 17 ALe%), BA F% 57} 30 )
Wleh #5429 B5- AFA N Z5 A F53 Landracel| A (11%)) @2 FRAHA A5 53] A9} Landrace 3
747} 2709 7, 2829 A% FAAYT Fr el HRY B WolAE BAHA Gk ol E5AHE Fual] 99
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AAHA S YA A N M FF-25 F7F i FE 19 7N, Landraceo]d &5 & £= AF 71 ¥ B2 MAS9 EA)
TR AFNA FFENA 20 A o] Aol W) 12 7hsAde AAekE, ol 2 SR A e F =F el
N AL FEE Hola, AR ¢ FF1! Landracest A H B2 AES e s & 2APF Basita sl
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Table 3. Numbers and frequencies of THO, LUM and TNV in JBP, Landrace, and their F, population

Breed THO LUM TNV

14 15 16 17 5 6 7 27 28 29 30

JBP (n=21) 10 8 3 0 2 19 0 9 11 1 0
0.476 0.381 0.143 0.000 0.095 0.905 0.000 0.429 0.524 0.048 0.000

Landrace (n=43) 0 16 27 0 2 39 2 0 16 27 0
0.000 0.372 0.628 0.000 0.047 0.907 0.047 0.000 0.372 0.628 0.000

Fy (n=1,079) 105 623 334 17 67 914 98 95 607 365 12
g ! 0.097 0.577 0.310 0.016 0.062 0.847 0.091 0.088 0.563 0.338 0.011
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2Rl el e 2AH = F2olH, Add 9] ade Hdol
U g5l meh gebd F gles Adbsta T2, 20, 29].
3 M3 fof B FAo] FRAAAN B W%‘u
Ao $h3] 1A= AA YA (qualitative trait)o] opd 4
2O R A& WolE e ¢HYA (quantltatlve tra1t)°]

szt el 7hA frate] gl o
ojeke Aolth 712 dAFelA HF 5o &
£=0622 ZAE 2] A A3 Fo FAYAo)
YL s F= A5 sk Mikawa S[25]°] A
ohat A3 ol e FRAAA VRING o4 3 (w7} wo]
=0 4741»} 971429l ol

7 7V, 1419 71, 58 7, 26-31 71 2] ¥ g o A %%Hﬂ(data not

shown), ¥ AFol|A] ZALE A=A S =X, Landrace, F

AHp<0.05). EAITH EAZL F5 771 B2 HATE 4
S A HlE AT FAAAL & 1%4 dole 7}
91, 7 3 Aolde 159 §9xE Y
(p<0.001). =AIFS F5 4 14 7H(76.99+1.42 kg)ol HI3) 15
7N (78.82+1.39 kg)¢t 16 7H(81.13+1.39 kg)oll A < 1.8 kg, 4.1
kg B FAGAE Aoz g, FF 1 47 57+
e} 1.8 kg o EAlFe] 7tk ALE BEHIG. A
A F3 4 14 71(101.6340.64 cm), 15 7H(102.39+0.58 cm),
16 70(103.5640.53 cm)= &5 4 1 7} F7tel @k 0.9 em
A o ZojAe 2745 AT & AU =AFE F §4,
:LLMHPE TATAAY 27] T FYHQ Zol& YER

BATHpP0.05). A9 HF = & £ #A
L}EM [ ], A3 71 A %7}?:} o, =AZ,

+ Table 501] L}E}IH A 85 FE B
7 WA @R oH, &

=2
wHl e o ARG 44 ¢ FES BXE B o= AN e 2AHE BE A
E7H HlgEE0] B FF2 o183 o 1A Y9 A Bk H(p005). ZAZEY A5 8F 7F S7H et
s B3 BEN HrAS AASH, of2) FFY FH BARE UM S dElod, Fagte] frelAe
2w o] e FHY Y Wl wEod Aor FZH9) A=A BLTH(p>0.05).
o g 7 agHe Je BAFE AT F5 27, AA
HE FE 5 X 1 o4 §H7 9 BFAHow Fo ETte] A MF 40| Crdnt mAHFE| a2t
Bt 7P ok % FEE 22X 9 Holo] et E, aHjgee] A3 £= E,ﬂl—t— 27 N 5-E BAE 30 747t
e 74 oA 2AsIE wole] MEE solsle] 22 s} 2| Wol & B ATtHTable 6). 4 —*rOH e SAEEY o4
gopd, A3 ok BT HS = AFNNS AT 55 = B4E 2o e AA HF 7F STl wel SAY
Z i 2S£ F S Zo® JgEg FAZE S7bke Fdel oA AR Yoy
(p<0.05), 23 427} 29 7HQ) WA 29 Hato] 30 7§ A
F, Zlcte] % 2% £ K& £o| ChEMD SAERe] o Bl HIs ¥ FAL FEE HElh o= A5 57}
ALz 30 AN Fwe) A717F Aokn=12) AH A vl R4 4G
Table 4= AZ=A B} &5 2|9} Landrace AFo]e] w7t F, mH) AR FAHY, &5 A5 371 FH 55 T3 FIHAT
Ao F= 2o 2 =482 Fagte] tat g4 7h Bgeital A =AY T EAS =AY A
EAF Aotk 3 FE WU AN 17 AAA 2@ah. AT Tl e Fite] Aoprh axef oS b= A
SANEAE 5 471 Bold4s FAYAE $4g vg SF HUAARGE0). =ATE HF Fof STl e
Table 4. Mean and SE of carcass traits according to THO in JBPxLandrace F, population
Trait! Number of thoracic vertebrae (THO) palue Significance®
14 (n=105) 15 (n=621) 16 (n=334) 17 (n=17)
CwW 76.99+1.42 78.82+1.39 81.13+1.39 82.12+1.15 0.00042 w
MC 3.95+0.41 4.00+0.37 4.08+0.35 4.13+0.25 0.723 n.d.
MS 1.70+0.71 1.86+0.69 2.01+1.12 2.00+0.85 0.671 n.d.
EMA 21.52+0.84 21.47+0.94 21.20£0.79 20.76+0.92 0.563 n.d.
BFT 32.19+1.28 33.70+1.30 35.10+1.32 38.18+1.50 0.009 *
CLE 101.63+0.64 102.39+0.58 103.56+0.53 104.35+0.36 2.02x10° ek

"All abbreviations for each trait are given in the section Materials and Methods.
2Significances of * * and ** indicate pva/ue<0.05, <0.01 and <0.001, respectively, and n.d. indicates not detected.
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and SE of carcass traits according to LUM in JBPxLandrace F, population

No. 7 859

Number of lumbar vertebrae (LUM)

Trait' — — — pvalue Significance2
5 (n=67) 6 (n=914) 7 (n=98)
CW 78.96+1.35 79.39+1.41 80.10+1.35 0.720 n.d.
MC 3.88+0.34 4.02£0.37 4.10+0.36 0.342 n.d.
MS 1.76+0.81 1.91+0.89 1.80+0.69 0.621 n.d.
EMA 21.28+0.75 21.35+0.90 21.81+0.84 0.399 n.d.
BFT 34.00+1.45 34.12+1.32 33.52+1.21 0.796 n.d.
CLE 102.06+0.53 102.65£0.56 103.87+0.65 0.075 n.d.
'All abbreviations for each trait are given in the section Materials and Methods.
n.d. indicates not detected.
Table 6. Mean and SE of carcass traits according to TNV in JBPxLandrace F, population
Trait! Total number of vertebrae (TNV) pvalue Signi ficance?
27 (n=95) 28 (n=607) 29 (n=365) 30 (n=12)
CW 76.59+1.34 78.67+1.42 81.38+1.36 80.75+1.23 2.40x10” i
MC 3.87+0.39 3.99+0.38 4.10+0.35 4.18+0.20 0.267 n.d.
MS 1.67+0.74 1.85£0.69 2.01+1.08 1.73£0.69 0.703 n.d.
EMA 21.27+0.81 21.50+0.94 21.23+0.81 21.25+0.98 0.299 n.d.
BFT 32.82+1.27 33.43+1.33 35.39+1.27 35.17+1.60 0.019 *
CLE 100.98+0.57 102.31+£0.58 103.82+0.54 104.17+0.45 5.44x10” ok

'All abbreviations for each trait are given in the section Materials and Methods.
2Signiﬁcances of * and *** indicate pva/ue<0.05 and <0.001, respectively, and n.d. indicates not detected.
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Table 7. Mean and SE of THO and LUM according to TNV in JBPxLandrace F, population

Total number of vertebrae (TNV)

Trait 27 (n=95) 28 (n=607) 29 (n=365) 30 (n=12) palue Significance’
THO 14.2740.12 15.00£0.09 15.85£0.10 16.83+0.09 2.88x10°"
LUM 5.73+0.19 6.00£0.14 6.15£0.16 6.17+0.16 9.58x10™ i

'All abbreviations for each trait are given in the section Materials and Methods.

*Significance of *** indicates p-value<0.001
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