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Number of Sperm Produced and Ejaculated by Male Small Yellow Eurema mandarina in Summer
Generations. Tatsuro KONAGAYA and Mamoru WATANABE®* College of Biological Sciences, University of
Tsukuba; 1-1-1 Tennodai, Tsukuba, Ibaraki 3058572, Japan. Jpn. J. Appl. Entomol. Zool. 57: 243-248 (2013)

Abstract: Mating activity of male Eurema mandarina in the summer generation is low shortly after emergence.
Changes in the ejaculate potential of virgin males with age were examined for spermatophore mass as well as the
number of eupyrene and apyrene spermatozoa produced. Fresh males just after emergence showed little mating ac-
tivity. Only a single 1-day-old male succeeded in copulating with a virgin female, transferring a small spermato-
phore of 0.47mg that contained 7 eupyrene sperm bundles and 47,000 apyrene spermatozoa. Spermatophore mass
increased with male age. The number of spermatozoa for both types produced also increased with age. Maximum
mass of spermatophore (2.0mg) was estimated in 14-day-old males, with 107 eupyrene sperm bundles and
650,000 apyrene spermatozoa. The number of sperm transferred to the female was positively related to the number
of sperm produced. Older males of more than 14 days old produced and ejaculated larger spermatophore with
more sperm than younger males. Because females mate with multiple males, resulting in sperm competition across
their mates, older males have higher potential to overcome this situation. The low mating activity of younger
males in E. mandarina is a waiting strategy until the accumulation of a full-size spermatophore and a full comple-

ment of sperm.
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Linear regression of body parameters for each sex in respective age classes of mated males and quality of ejaculates
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Age of mated males (days)

1-7 8-14 >15
n F n F F
Male body size
— Spermatophore mass 22 0.002 11 2.366 1.080
— Number of eupyrene sperm bundles 22 0.237 11 0.000 0.573
— Number of apyrene sperm 20 0.010 9 2.810 —
Female age
— Spermatophore mass 22 0.112 11 4.705 0.184
— Number of eupyrene sperm bundles 22 3.161 11 0.470 0.000
— Number of apyrene sperm 20 0.000 9 1.213 —
Female body size
— Spermatophore mass 22 0.262 11 1.374 0.312
— Number of eupyrene sperm bundles 22 0.200 11 0.500 0.517
— Number of apyrene sperm 20 0.229 9 4.474 —
n: number of samples. No relationship is significant.
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Fig. 1. Change in the spermatophore mass (¥) ejaculated by
virgin males with age after emergence (X). log Y=0.30(1—
233 exp(—0.20X)) (n=41).
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NTHELS K-> THE, PHEE 14 HHOMKTIE 2.6mg 12
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WA 14 Hip A8 2 2602131E 2 0, FEAKUORIZIE E
Rod s Zenwohs. EREHET S ke LTHE
R ERRE (51212, Brown et al., 1976) % &» Cl3® 3
ZeEl, AWMETIEZAF5 (1995) O FHEICH - T
Brody E7 L #FHA L7z, R 2.14.1 (R Developmental Core
Team, 2011) 12k > TEF LA H I T 5, KiaE
HO ERRIZK 2.0mg & Pl 7z, ZHIEPHLE B O i
DIKEDRK 4.8% 1SN 5.
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Fig. 2. Change in the number of eupyrene sperm bundles (Y)
accumulated by virgin males with age after emergence (X).
log Y=2.03(1—0.81 exp(—0.31X)) (n=43).

T, EX131,301.3£38.8um (FH+SE, n=4) Th - 7.
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THZORANT S FAROFE T I . HENREL
T AR FRIE, LN H ($4ab5 0 Hi) ORET
FbTr 2 K257 (Fig 2). ZO%, AR TR
G HERE & ITHIL, PHE 10 HELERR S 22 jETIE,
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ERRE T D& X1 413.1+£11.0um CE¥IESE, n=5) T,
PUEMH (Tb5 0 Hi) OHEZ, 919,000 K% AL
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Fig. 3. Change in the number of apyrene spermatozoa (¥) ac-
cumulated by virgin males with age after emergence (X).
log Y=5.8(1—0.26 exp (—0.16X)) (n=30).
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Fig. 4. Relationship between the number of eupyrene sperm
bundles transferred (Y) and the number of eypryne sperm
bundles produced (X) by virgin males. Broken line repre-
sents diagonal. log Y=1.124+1.01 log X (*=0.87, n=37).
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Fig. 5. Relationship between the number of apyrene spermato-
zoa transferred (Y) and the number of apyrene spermatozoa
produced (X) by virgin males. Broken line represents diag-
onal. log Y=0.25+1.01log X (#=091,n=23).
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