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Estimation of Genetic Parameters and Analysis of Season Effects and

Age Effects for Semen Traits in Landrace Boars
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Abstract: The purpose of this study was to estimate the genetic parameters of semen traits of
Landrace boars in South China and to analyze the influence of the age and season of semen
collection on semen traits, so as to provide theoretical basis for formulating reasonable boar
breeding program. The Asreml-R was used to analyze the 107 221 semen data of 1 605 Landrace

boars from 2 Al stations in Southern China, the single-trait repeatability animal model was used
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to estimate the variance components, heritability and repeatability of each semen traits, two-trait
repeatability animal model was used to estimate genetic correlation and phenotypic correlation of
semen volume, semen density, sperm motility and percentage of abnormal sperm. The general
linear model of R language program was used to analyze the influence of age and season of semen
collection on semen traits. The results showed that the semen volume and percentage of abnormal
sperm had medium heritability (0.23 and 0.38), and the variation coefficient of percentage of
abnormal sperm was 85.42%, while the other traits had low heritability (0.07-0.19). Semen
volume-semen density and sperm motility-percentage of abnormal sperm had extremely
significantly negative genetic correlation(—0. 77 and —0. 90, respectively). Semen density-sperm
motility showed extremely significantly positive genetic correlation (0.50). The influence of the
age of semen collection on semen traits was significant (P<C0.05). After boars reached sexual
maturity, semen volume showed a significant increase, semen density and percentage of abnormal
sperm showed a general decrease, and total sperm number and functional sperm number were
significantly higher in the 13-18-month of age group than those in the other groups (P<C0.05).
The semen density was the highest in spring, and the total sperm number and functional sperm
number were significantly higher in autumn and winter than those in spring and summer
(P<C0.05). In conclusion, the semen volume and percentage of abnormal sperm of Landrace
boars can be selected as candidate traits. In the boar production management, boar whose semen
production after 36 months of age decline, will be considered to update. Boar semen quality was
significantly higher in autumn and winter than those in spring and summer. It is suggested that
cooling work should be done in advance in Southern China in summer.

Key words: semen traits; genetic parameters; age of month of semen collection; season effect;
Landrace boars
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Table 1 Descriptive statistics of semen traits of Landrace boars
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Table 2 Variance components and heritabilities of semen traits in Landrace boars

PR I i % J5 75 K ARSI T5 22 B 2277 % e HEN
Trait a’ Pe? e h? R
VOL 1 507.40 (261. 26) 1 106. 00 (184.85) 3972.70 (18.68) 0.23 (0.04) 0.40 (0.01)
DEN 0.36 (0.07) 0.51 (0.06) 1. 65 (0.01) 0.14 (0.03) 0.34 (0.0D)
MOT 14. 84 (3.52) 21.00 (2.72) 40. 77 (0. 19 0.19 (0.04) 0.47 (0.01)
ABN 32.01 (5.58) 20. 48 (3.80) 32.17 (0.15) 0. 38 (0.06) 0.62 (0.0D)
TSN 6 263.79 (1 955.82) 22 186.61 (1 881.32) 66 316.33 (312.40) 0.07 (0.02) 0.30 (0.01)
FSN 6 525.38 (1 723.01) 15 711. 06 (1 515.63) 48 156. 04 (226.95) 0. 09 (0.02) 0.32 (0.0

155 v BT S b v R

Numbers in brackets are standard error

®3I KAXEBRMERRBEBXREEEX

Table 3 Genetic correlation and phenotypic correlation of semen traits in Landrace boars
Pk Trait VOL DEN MOT ABN
VOL 1. 00 —0.77€0.07) " 0.11 (0.15) 0.13 (0.12)
DEN —0.37(0.00) ™ 1. 00 0.50 (0. 11) ™ —0.36 (0.12)"
MOT 0.01¢0.00) 0. 17¢0.00) ™ 1. 00 —0.90 (0.03)
ABN —0.06(0.00) —0.05 (0.03) ™ —0. 35 (0.00) " 1. 00

AR AR O A R O R B O A 5 AT O R MR R

“. 0<<P<C0.001;"". 0.001<<P<C0.01;". 0.01<CP<C0.05

The right triangle is genetic correlation. the left triangle is phenotypic correlation, and numbers in brackets are standard error.

L 0<<P<C0.001;7 7. 0.001<<P<C0.01;".
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Table 4 The influence of different ages of semen collection on semen traits

HAcdl il
Month  Number

VOL DEN MOT

ABN TSN FSN

6~12 10 163 187.67+£72.18 3.97£1.71* 87.96

13~18 21012

19~24 17 816

25~30 18019 230.18484.64" 3.414+1.50° 88.21
31~36 12536 238.20483.69" 3.30+1.53° 88.19E7.

36~42 6 898

>42 5 577

8.05°  9.1647.74° 709.75+327.77¢
214.18+80.18%  3.79+1.68" 87.9548.64° 8.73+8.10° 759. 94+325. 20°
231.84483.06" 3.47+1.51° 88.13+7.10" 8.94+7.82" 751. 04 4299. 98"
.08 8.45+6. 95 733.574305. 86¢

237.13485.13*  3.37+1.54* 88.50+7.08"  8.24=+6.20° 743.204303. 32"
224.1+381. 28° 3.37+1.60%  87.95+6.68  7.75+5.91" 703. 48=+299. 02¢

574.634279. 63¢
616. 954 208. 35°
606. 71+£256. 62"
596. 13260. 46¢
6" 8.106.45°  735.524:312.55 599.694265. 23"
605. 94255, 29"
574.79+257. 63¢

ARG TR FROR 22 5 B2 (P<C0. 05) , MR B R R 22 2 A B3 (P>0. 05), T A

Different lowercase letters indicate significant differences (P<C0.05), and the same letter indicate no significant difference

(P>>0.05). The same as below
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Table 5 The influence of different seasons of semen collection on semen traits

RKEET R

VOL DEN ABN TSN FSN
Season Number
HZ= 19 823 212.48478.47¢ 3.62+1.57" 88.14+7.48> 9.48+8.04° 721.72+299. 88 581.05+256. 62"
Spring
S 22 848 221.96482.12¢ 3.51+1.69° 87.1748.14¢ 8.8347.49° 727.36£308.31° 583.631+262.27"
Summer
Fk Z= 25002 232.42487.34* 3.53+1.66" 87.85+8.02° 7.94+6.60¢ 758.39+328. 95" 617.50£279. 40°
Autumn
K I 24 348  224.54+82.15" 3.58+1.57" 89.24+6.63" 8.28+7.20° 746.08+307.85" 614.72-+264.53"
Winter
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