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Gonadal Maturation, RNA/DNA Ratio of Mature Eggs, and the Effect
of Refrigeration on Egg Viability and Sperm Motility in Korean Walleye

pollock Theragra chalcogramma

Joo-Young Seo and O-Nam Kwon'*

Fisheries Resource Center for Cold Water, Gosung 24747, Korea

'Gangwon Aqua-cultural Biology Institute Co. Ltd., Gangneung 25435, Korea

We conducted a study to 1) determine the indicators of gonadal maturity in male and female Korean walleye pollock
Theragra chalcogramma for the purposes of artificial insemination; 2) establish the RNA/DNA ratio of mature eggs
in this species; and 3) monitor the effect of refrigerated storage on egg viability and the motility of sperm collected
from dead adult males. During the spawning season, the color of female gonads changed from orange to transparent,
and that of male gonads changed from pale orange to milky white. The DNA content and RNA/DNA ratio of mature
eggs were maintained without significant changes for approximately 6 h when eggs were preserved at 4°C. Sperm
could be obtained from both milt and undiluted semen. Sperm obtained from milt ceased moving on the second day
after isolation, while over 60% of sperm obtained from semen showed movement until the 13th day. Seven attempts
were made to artificially inseminate mature eggs, of which two resulted in successful fertilization. The successful
inseminations produced 94,000 and 5,000 fertilized eggs, respectively. This study shows that artificial insemination
of walleye pollock is a viable strategy when natural propagation is not possible.
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wH| 2 TS SHESks folle Widoll Al vietE viset
& TojA gl ofs) Aol Alehelo] 4ol FAIT, Q1 EHA
= 5o T FEE QA= AA QL Bl Qe At
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gho] gkl 11 Ao 74 4= Qlofopt Rt W El|( Theragra
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$7F 28 du] 7 (Olympus CH40, Olympus, Japan) 2. = 2+
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812 Fig. 30] Urehioich. 92k Yl RNA 23R8 1.0+0.03
pg/mg protein©. 2 A3 & 16417+ 71t A]7k4] 1.0+0.01 pg/
mg protein© & -§-2] 2 ¢1 2to] 7} gIAAITHP>0.05), 0] % {2
2o 2 7445 DNA $hFe 3 2] & 1.4+0.01 pg/mg
protein© = 23 5 2A|7E7HA] 10121 2fo| & Kol A] ¢hQA|
BH(P>0.05), 0| 71230 42| - 841 ek fk Aol
£ 2o 0.9+0.26 pg/mg protein® =2 ZFQIE|QIT}. 0% 244
74 AT} A 907 02 725k THP<0.05). RNA/DNA ratio
© ool Wolxl= DNA gkl Hhn|g|sto] 8417E744] 0.76-
0.809] H] &S W IL(P>0.05), 0]% §-0]& 07 Z7lslo] 24
X7} 73} A] 2.2 40292 LFEFHTHP<0.05).
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Fig. 1. Development from pre-spawning to spent ovary in Korean walleye pollock Theragra chalcogramma adult male caught Between
January and March 2014 by gill net in nature. A, ovary opaque; B, just before spawning; C, spawning; D, spent. The arrow of "E" indicated
the matured eggs inside ovary. Bar indicated 5 cm.
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Fig. 2. Development from pre-maturation to ejaculation testicle in Korean walleye pollock Theragra chalcogramma adult male caught Be-
tween January and March 2014 by gill net in nature. A, before maturation stage; B, just before maturation; C, ejaculation stage. The arrow

of E indicated the spermatogenesis inside testicle. Bar indicated 5 cm.
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Fig. 3. Nucleic acids content (pg/mg protein) due to elapsed reservation time (hour) of maturated Korean walleye pollock Theragra chal-
cogramma eggs reserved on 4C. A, RNA content (pg/mg protein); B, DNA content (pg/mg protein); C, RNA/DNA ratio. Different super-
scripts on spots indicate a significant difference; double superscripts (like ab, bc) indicate no significant difference with either component:
ab is not significantly different from either a or b, etc.
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Fig. 4. Movability (%) due to elapsed reservation time (day) of spermatozoa obtained from semen (A) and milt (B) of maturated Korean
walleye pollock Theragra chalcogramma male.
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Kazemi et al. (2009)2] W2 =204 A&]5H= o]FoA 2
2|2 Aol A LB e o] RAE] LT} AL 3 A= FANE 20 2 0] o] o] etk Ao ARetste] e
Hato] ohalof| AA 42785 Al=skGiTt ow| 25 gt ek} =4 2Fe- 3 4= 913IT). Seoka et al. (2003)2 w40
22h0 oA A|7ho] ATbstH =Ago] Wol A T oAk 1A (Anguilla japonica)o| A 57 & BARY} 2 7beko] AslelA]
SHA] Sttt ofFoll whet 302 ool drom APH= 5742 e A EA| o= AsEho] g ab g o Al R 2417
striped bass, Morone saxatilis= 9131, 79°] 72} A of ¥} AUrh= As HRlTh Thsol o3 Make A= g0l A 73}

=th(Bahre Kazemi et al., 2009). & Ao A= AT} &

oX J&?i

220 2 A8 &]+= rainbow trout Salmo gairdneri= $)THRott- T 718874 43S v]x]+=d|(Mohagheghi Samarin et al.,

mann etal., 1991). -2]upe} S3otol A= Atz ¢l 12-49 AL 2010; Samarin et al., 2011), ¥}<30] A3 = HA] o Y] ATPase
oof ] A 7|2 07 o] Sl uli= A 7 427 0 R HE] M JF] o] & o] Folx]31(Sago, 2008), triglyceride, glucose2] =F
sfo] WEs}TL QHAe] 4ol 1197]E Fictelobb sl & o] Wolx| 1A aspartate aminotransferase 240] F25] o}
A So] ot T3 Ay el oA o] Id]/\}ﬁl—xl W A7k B 9= A= 748 Hol7| = 3lal(Mohagheghi Samarin et al ,2010),
Z| Eolo] oF &= AlSlof|A] BE Aot A A Hokx|o] vitellogenin, lectin 2! apolipoprptein A 1-13} Z-2 W Ad<321
2 ds _/,\_L o%oh;]. JHAP 4}3}& g}iol.oaq._,_ O}‘O:]E /\ﬂ ;(].,4 éx‘li °1E}(R1me etal., 2004) o}Z]UP A;H% ;q O}g <o
A7 5 UG Hwe] L AT Y FHo SusbobEg] b ore] Tao oje) 7o RS o] gkt Mapt A 7kol A

ohH E71535F Aot} th)d] Rottmann et al. (1991)3} Bahre HA dojyA| Ht}. 3HH Nomura et al. (2013)2 W7-0](A.
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Fig. 5. Number of collected/fertilized/hatched eggs after artificial
fertilization used maturated eggs and reserved spermatozoa ob-
tained from dead/fresh Korean walleye pollock Theragra chalco-
gramma adult.
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