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Establishment of Program of the Freezing, Preserving,and Thawing
Technology of Duck Semen Using Thin Tube Method

TAO Zhiyun, SONG Weitao, XU Wenjuan,ZHU Chunhong, LIU Hongxiang,
WANG Yifei, WANG Zhicheng,ZHANG Shuangjie, LI Huifang
(Jiangsu Institute of Poultry Science, Yangzhou 225125, China)

Abstract: In this study, BPSE was used as ducks semen diluent to explore the effect of thin tube freezing, preserving, and
thawing technology on duck semen vitality, survival rate, and fertilization rate after cryopreservation and thawing. The effects of
different volume fraction of 3 cryoprotectants including glycerol(GL), dimethyl sulfoxide(DMSO), and dimethyl acetamide
(DMA) cryoprotectants at 4 °C for different equilibrium times on duck semen vitality were compared, and the effects of different
thawing condtions and storage time on semen vitality and survival rate were compared. The fertilization rate and hatching rate of
frozen duck semen and fresh duck semen(CK) were evaluated. The results showed that the vitality of the duck semen after
thawing was better when balanced for 45 min in 6% DMA and 30 min in 8% DMA, with values of 0.416 and 0.415,
respectively, and there was no significant difference between the two group. The semen survival rate after thawing at 37 “C for
30 s was 57.18%, significantly higher than that(45.28 %) after thawing at 4 °C for 3 min. There was no significant difference in
semen vitality and survival rate after thawing in liquid nitrogen for 1, 30, 365 d; the fertilization rate of thawed frozen semen was
37% , which was significantly lower than that(93.24%) of the control group. The hatching rate of thawed frozen semen was
84.79% , which was significantly lower than that(92.19%) of the control group. The thin tube method established in the study
balanced for 30 min in 8% DMA could be used for cryopreservation of duck semen, and thawing for 30 s at 37 °C could be used
for duck semen thawing.
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Tab.1 The effect of cryoprotectant types, concentrations, and equilibrium time on the viability offrozen duck semen

g %%Wﬂﬁﬁﬁﬁ St ] /min - Equilibration time
Group Final volume frac- 15 30 45 60
tion
U H R 4 0.20740.022a 0.22840.015a 0.29240.029bcdef 0.27040.017bce
bMSO 6 0.245+0.045ab 0.28240.023bcdef 0.26140.062cdef 0.29340.018bcdef
8 0.29040.012bcdef 0.3224-0.019cdefgh 0.3314-0.163cde 0.303420.017cdef
10 0.29740.019bcdef 0.3244-0.015cdefgh 0.3134:0.019de 0.2784-0.014bed
T 4 0.20140.022a 0.21240.009a 0.21240.011a 0.21840.015a
GL 6 0.22640.045a 0.27440.021bed 0.3010.011bedef 0.306£0.007cdef
8 0.305420.011cdef 0.3184:0.023bcdef 0.3164-0.012a 0.3324-0.008defgh
10 0.2994-0.019bcdef 0.3154-0.012cdefg 0.3054-0.008cdef 0.3174-0.008cdefg
R N 4 0.2844-0.014bcde 0.39140.018jk 0.36740.016ghij 0.2924-0.017bedel
DMA 6 0.30140.073bcdef 0.36640.008ghi] 0.416+0.010k 0.32140.005cdefgh
8 0.36820.008ghij 0.41540.012k 0.3734-0.013hijk 0.339-0.016¢fgh
10 0.29940.014bcdef 0.30440.013cdef 0.38940.011ijk 0.3184-0.015cdefg

TE < [ 81 () AN ) /NG =5 R 2 7% 28 030 18] 22 53 i 3% (P<<0.05) . Rl

Note: The different lowercase letters in the colum indicated significant differences between groups(P<C0.05). The same as below.
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Tab.2 The effect of thawing temperature on duck semen vitality and survival rate

R e R i R/ O VR i % CEEIb
51 YUk SR 0 YU ORI/ TR
- . . Survival rate before . . Survival rate after Sperm resuscitation
Group Vitality before freezing . Vitality after freezing .
freezing freezing rate
4°C 3 min 0.950£0.014a 97.74+1.07a 0.387£0.013a 45.28+1.07a 46.3340.66a
37°C30s 0.950£0.014a 97.74+1.07a 0.419+£0.016a 57.18+1.17b 58.51£1.35b
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FHN T8R4 05 6 i A BERS AR D, 4R P 2R, L 38

TR RN R0 22 5, 45 AN K 4 BT R, R 4
22 K 2R (37.73%) B K F x4 IAL 1) 2 K %
(93.24%) (P<<0.01) , ¥ VR4 1 24k 2. (84.79 %) b
FAR TR B AL % AL R (92.19%) (P<C0.05) . 45
SRR T R AL T WS Y 32K R R
b,

R 3 %R B X RS S i S ) AN iE R R

Tab.3 The effect of freezing time on the duck semen vitality and survival rate

AT VRT3 / 0 S 10 VB URIR I %/ 0 R
) Vo CIRE U IR IR i R
- . . Survival rate before - . Survival rate after Sperm resuscitation
Group Vitality before freezing . Vitality after freezing .
freezing freezing rate
1d 0.933£0.017a 95.81£1.72a 0.412£0.024a 52.29+1.24a 56.31£2.27a
30d 0.933£0.017a 95.81£1.72a 0.402£0.009a 53.49+2.48a 55.83£2.50a
365d 0.933+£0.017a 95.81+£1.72a 0.415+0.017a 53.97+3.01a 54.59+1.53a
R4 RIFEFENGZRE RN R0
Tab.4 The effect of freezing semen on fertilization rate and hatching rate of duck
20531 Wi B Fh 3 B/ A SR A TR/ % Hafeg/ R A/ %
Group Breeding egg number Fertilization number Fertilization rate Number of hatchlings Hatching rate
X4 Control 397 370 93.24+1.70A 344 92.19+2.51a
RUR4L  Freezing 410 155 37.73+2.26B 131 84.79+3.60b

T FA AR A /NG ik FROR 22 7 W3 (P<<0.05) , A F RS F ik 3R 22 B i 2% (P<<0.01) .
Note: Comparing in the same column, different lowercase letters indicated significant differences(P<20.05), different capital letters indicated

extremely significant differences(P<20.01).
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