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On the Polymorphism of Color Pattern in Scaptomyza pallida

in Natural Populations of Korea
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Summary

Three types of color patterns on mesonotum and abdominal tergites can be distin-
guished in Scaptomyza pallida, referred to as the dark, the light, and the interme-
diate types as shown in Fig 3. The color patterns are less variable in the light and
dark types than in the intermediate one, The intermediate types are more variable
in coloration in natural populations of Korea,

Population samples heve been obtained in three tocalitics, Mt, Sokli, Mt, Sori
and Mt, Sulak, The samples collected simultancosly on May 1965 from three locali-
ties show the fact that the intermediate iype appear in the higher frequency than the
dark and light types,with no clear peographic trends discernible, The relative fre-
quencies, however, vary with season, The data show the percentage of the increase
light type in summer, This suggests that environmental factors as well as hereditary
factors effect the color pattern in natural populations, The results of these obtained
data from three localitics are consistent with the assumption that color patterns in
S.pallida is controlled by one pair of alleles(D-d) without dominance, The dark
(DD) and the light(dd) types arc the homozygotes, and the intermediate(Dd) is
the heterozygote, These three genotypes are always presented in accordance with the
Hardy-Weinberg formula, It suggests that S, pallida exhibits a case of balanced

polymorphism in color patterns in natural populations,
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HAAGoN 4 €] 251e) (Drosophila)e) BHgsmBlee] file = ou) 45e) JHSHE
o ZMBGe] BENS R FHAED AL da Cunhah) (19497} D.pozymorphaou st
o BB & Rlpste Freire-Maia D999 (1949, 1964)7F D. kikkawaicl $isted,
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Oshima ' (1952)7v D.rufa~ #skel, Lee ) (1964)7% D.aurarias $fste], -1e]iL
Kancko & Shima ™ (1965)7F D, nigromaculata>) $&¢ Wiggse] glv}, o] 52 ni
Drosophilalfiol ez MRS RN BHITIRS] Bl 9dx 21 B 4S Vehds

5ol vt

Stalker ' (1945)%= 71.9] a3 “On the Biology and Genetics of Scaptomyza gram-
inum Fallen (Diptera, Drosophilidac)” <ol o] ZEWMEEe] S, gramunum (S, pallidas
Ao FREA TS PSRN o A 958 gENST 21 Aol i
ol whelal ##ebrli= HES feliaal o3 Okada,'™ (1956)+F HA@E S. pallida®l

ISP ol e A sRA 958 Wl%gsta b, =gt Wheeler & Takada ') (1964)
% Micronesiag S, pallida®] Woiel Mol Hiflel pEmo = e AR o =
A AR AR AA EEA 9ee i@yt grk. ek o] gl B SEEEYe
M obd seig

KHE wWRH AREEA delx) S, pallida®) PERLRWH LGS HFistd L2 R
5 Aol @St alelv),

R hJaaked & WM SRR ARG o] L cpioRE R SRk - AR W
FollAl iaigists whel vl

RERA W Hik

RIS e 2 A G ML, FREIL 2 SRS (ke o] SHiE
S FINERIES 217 915k 19654 SRRl gElistel . 5 6 16He = fall
S RAlLel A 5 I8H - BFlelA A4 fRGse] Hoiatel b, 2l el 4
=68 1303 7A 18H, SRANLSIA = 6 3R] oA REskeh. 19664890 = 5
I5H Aol 2], 5 16 el &= Tuflel 4 A4 $Rifste] [bista v,

FRIBJ e F 5 Sweeping methods] whil=d] o) fifie Uik Trapel]l Wel#] ¢Fo =&
Zale|fo = FE4 S Sweepingshe] RIS L.

R W R

o) fifioll a2, Rell whey  Scaptomyza graminum, Scaptomyza dislicha =
Parascaptomyza disticha's o % 73355 [jgs) o] Shazel wlx] o filiel S8t /3 Stk
S silekd gt e

Scaptomyza (Parascaptomyza) pallida (Zctierstedt, 1847)

Zetterstedt: 1847, Dipt, Scandinaviac 6 : 2571.

Duada : 1921, Jahrescheft Ver, Schles, Ins, Breslau, 1364,

Okada: 1956, Gihodo Co., Tokyo. 68—69.
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Male and female © Body yellowish grey or dark grey, about 2.3—2.5mm, Arista
with about 7 branches including a small fork, one below it, Eye red, Ocellar triangie
black, Front longer than broad with obscure brownish V-shaped stripe, Check about
1/4 as broad as the greatest diameter of eye, yellowish white, and black above,
Lower reclinate orbital bristle small, Second oral bristle shorter than vibrissa,
Palpus yellowish white, with only onec prominent apical bristle. Mesonotum and

abdomen variable in coloration, Acrostichal hairs in 2 rows, Humerals .

Fig, 1. Scaptomyza pallida (Zetterstedt)
A. Egg-guide. B, Periphallic organ.
preapicals on all three tibiae, apicals on

Sterno-index about 0.5. Legs yellow,
middle, Wings hyaline, Cl-bristles 2, Costal-index about 3.3, 4V-index about 1.5

4C-index about 0.7, Ac-index about 0.4, 5X-index about 1.4, C3-fringe on basal

2/5. Genitalia as shown in Fig, 1,
Distribution : Korea, Japan, Micronesia, Europz. Africa. N, America,

Scaptomyza pallidai= 4=\ vkl Lol Jifi fe] gLo diuifs LGBl 4 &= 474
08 vhehbl A geke SRS Gl AR B THYE Bt Hdaked 88 Dol
Fo =8 AR A, 2t 074 A% Sweepingdl o ake] A AT B
7.

1965 5A P RS = Aelx i AL RFIL ) T S ELe) 4
FRES GO Shal e, ol SHUES BREMATS RHERHEE Fig. 29 2, 29)
BB o] SRS G 7O b Ak M CRE S A ¢ 4
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HBel-& #iRela Table 1 51 7},
1955 4B3} 1966 4B HR4eRl = (Aol olskel Failul el s Aftelel wvlt
Pemo w o] yREIMe] o) A A o] A el olisd] ol 218 Fig. 30

Fig. 2. Annual mean air temperature by fifty years climatic data(1901—1954),
1. Mt Sokli. 2. M. Sori, 3. Mt, Sulak.
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Table 1, Meteorological data (1965).

.wry/  lem 1 2 3 4 5 6 7 8 9 10 11 12 Annual
tion | |
o Mean temperaiure(®C) | =36 —09 33 103 175 216 2.2 248 195 143 7.2 —L1 1L3
.:m Max. temperature(°C) 13 39 90 162 2.6 278 2.9 200 257 20.8 121 4.0 16.8
mm Min. temperature(°C) —7.7 —47 —17 50 1L7 158 20.3 211 142 86 27 —55 6.6
n\.w,.uw Mean humidity(2) | 646 60.8 537 542  63.7 641 85.0 SL7 7L1 66.7 742 66.6 67.2
2| Precipitation(mm) 2.2 205 424 544 739 30,9 54.6 92.0 38 168 1185 7.2 10%.2
& | Mean temperature(°C) —43 —L3 27 10.2 173 221 241 244 208 148 7.0 —=2.0 1.3
5 | Mas. temperature(oC) —0.2 3.2 7.8 158 234 287 283 928.4 26.7 2.9 1.3 2.4 16.4
2 Min temperatare(°C) —7.9 —52 —17 55 127 17.2 208 2.4 15.9 9.7 2.7 —6.2 7.0
£ | Mean humidits(ss) 66.3 59.2 59.4 57.0 651 66.9 821 841 69.3 69.5 68.7 641 67.6
€ | Precipitation(mm) 191 2.4 168 10.4 11.6 23.8 63L.6 319.4 27.0 63.7 85.0 5.5 1216.3
Z
_Z| Temperature(°C) —L0 05 45 9.8 180 2.1 225 244 206 149 9.4 1.6 12.2
wm Max. temperature(°C) 40 50 89 145 234 2.1 261 283 2.9 20.2 140 6.8 16.9
%ww Min, tempearature(°C) —48 —3.4 01 52 126 165 19.6 2.4 16.2 10.8 4.9 —3.0 8.0
C8| Mean humidity(%) 49.7  56.6 543 6L4 57.3 66.5 82.9 83.2 6.3 727 722 55.3  65.0
Precipitation (mm) 244 7.9 1060 149 9Ll 2.7 471 70.2 457 117.4 147.7 225 11420
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Fig. 3. The color patterns in Scaptomyza pallida.

9.

A. Dark type, B. Intermediate type. C. Light type.
Male left, female right.
18] & & FKRgatel o] 3Mo = vhE g gle), ARl pRER vl i)
VSRS LT e 2

PER

D
SEE

NG Y RIPERE e R RS
Suabed e, Aok Mt w10 D) deh. ol 3Me) AR FIB T
MRt i Table 2ol #mal el

|

Table 2, Observed number of the dark, intermediate and light types
in natural populations, and numbers expected according to

the Hardy-Weinberg formula,

1 Gene frequen-

Locality Date Dark(DD) | Intermediate Light(dd) | _cies
_ , (D) D | d
Mt. Sokli May 65—0bs.| 33 (18.86%) | 110 (62.86%) | 32 (18.28%) | 0.503] 0.497
Exp. 32.99 109 89 32.72
X2=1.092 P=0.70

Mt. Sokli Jun 65—Cbs. | 579 (12 719%) | 2750 (A5 10% | 895 (21.19%) | 0.463| 0.537

Exp, | 578.71 2749.77 895.51
X2=12.672 P < 0.01
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(Continued-Table 2)

Gene frequen-
Locality Date Dark(DD) | Intermediate Light(dd) | cies
(Dd) D | d
Mt. Sokli Jul. 65—0bs. | 105 (10.60%)| 507 (51.16%)| 379 (38.24%)| 0.36] 20.638
Exp. | 104.97 506. 94 379.08
X2=2, 344 P=0.10
Mt. Sori May 65—0Obs,| 80 (21.00%) | 223 58.53%) | 78 (20.47%) | ©.508| 0.497
Exp. | 80.09 222.96 77.96
X*=(), 846 P=0.70
Mt. Sori Jun 65—0bs. | 102 (18.99%)| 337 (62.76%)| 98 (18.25%) | 0.504] 0. 496
Exp. | 102.04 336. 90 98.06
X2=3.697 P=0.05
Mt. Sori May 66—Obs.| 376 (20.272)| 1062 (57.25%)| 417 (22.48%)| 0.489 0.511
Exp. | 376.05 1061.72 417.23
X2=34. 503 P <0.01
Mt. Sulak May 65—Obs.| 331 (23.61%)| 816 (58.20%)| 255 (18.19%)| 0.527| 0.473
Exp. | 331.06 815.87 255.07
X2=62.068 P <0.01
Mt. Sulak | May 66—Obs.| 204 (19.25%)| 625 (58.96%)| 231 (21.792)| 0.487] 0.513
Exp. 204.01 624.84 231.15
X?=11.778 P <0.01

19654 bR 3N A FRED TEBORE = miffiliol < e 18.86%, BRAlL
Y 21%, BRI 23.61%9 = FFEUA A B WY b2 och Eame) M

& gk, ARk 196648 5ACN REFWLONA FhA BRES RiBstd vl 19.25% 24
19664 553 ARAULN A o] JRETe] SR 20.27%9F M 2 #EEA b, JA LR wo}
AR M) = R - AR - BT SRS gleln]  HaEel ERE d=

ZgE T bl Boh, BER o] SWRAl A4S TN Es PHEES Histe
wel, 19654 5 FTH el THRE 17.3°C, A& 17.3°C, el 250 18.0°Cy
ol SHE T REel REA A er Rl Salker'™  (1945)%= Scaptomyza
graminum (FFRaakst 2ol S, pallida1v1)¢ \Ees el @HEsIAA1} 16°Cel
He AL JEib] i 26°CelA B A kMol H2RL BHits L mmRe
A = e BES ek stglvh, ol & Stalker?] RfFE HiTH AL 3ol
A R =t LA 19654 SRRl TR A el B HRARE R A
= WS . & 60w REAe) 13.7% % WAk chiAAsl g @ile] 2bot
65.10% ¢ 21.19% = B e, oA THAE @EMe] 10.60% % WAk pam
433



8 HREBA glolAle) Scaptomyza pallida | HEELZBLe kohe]

o] 38.24 %5 sk, 8 Al ATHRES =0 79 mrERalo]l #Hs 1 9
086 = e =57 RIED T A BEALa, ol8st Bge BiE B EE)
ATE BRo 2kt FFd e o] f Listel Drosophilafiel e o2 BEE
o] Eah v aer HES ebd o, Timoféeff-Ressovsky'™ (1933)%= D, funebriss
A OERAY = HE, KB S BEfe] =k gy 1, Lee® (1964)3 D, auraria
Al REIS ke BIEE REMe R ot FESY H Qe e F et
FhSeol i @Al G R B nel T o] Gl kel Mg e R WP S WeE
gt = Freire-Maia®" (1964)% D kzkleﬂwazd 14 17°Cel ) filfsba w8
R S s 25°0000 4 2 pigmentation®] FEBlel ANGEAzske] o v] AR o] vhe}
wheban ekl ok, ol ghqbel BEALCl PRSP FEstele] lubAql A ake]vh i A ApEt
4 vk,

S, palliday. YZWEILSE Vel cPBEfE) ol JEe] @Y
Sl Ak R el slel A gem ® st ks
MBRT2 degske] Bl wale, 5 REUS D/D, pRaELS d/D, oel3 e
o d/dm st oL D, polymorphas} 7¥o] Heterofd-1-Mol] 4] = epfiifile] = v}l (853}
L ol fEE ol dAR FEEE ARG WO g e BEFe kel 4
Yo AT A A b, o1 ool EA AR o) R TR =
19554 58 ¢l Mgkt @A Dok di= A 0,52 B /fivlel ¢lal Fm
ol )= DA 0.53 di 047522 3HlRol el 5= AR [WAR Hidfide] glopi
gl ok, war 3Rl FRED MBIl MIEE Hardy-Weinberg A3 0 2 F151s)¢]
A EEUS Wibshone Al RS RS B, Tl g Ale] o
ot ST Wk &2 gL G EERN] R Ao ok AR o] o
2r e i Hardy-Weinberg Bl b 25 A vbal 3k g

S. pallida®| B4 ELES) B2 Polygeneoll o] 4 Zlql7] o= #pf e = v & ik
Heyok SEOM; B MH RS vhebl bR RO R o) Fo] mol 1449 %‘ﬁ.ﬂﬁ%ﬂl
A REBLRE B ol EET BUEEAY we MES ol A 48R o),

Tl wbe) EEET Y HE s R sk R Hardy-Weinberg RIS k2 4= /5
eh A8 g S, pallida®) KL BG4 WELGS 15 whan g b,

] =

Scaptomyza pailida®] Fgied S SElal ko, R o) 3 vhisl 5 30e)
PR ) ) R &) S el ] S vk o SRELe) o) 20 MiEsle) o),

19654 5 fadfil, BRALL, TRl il BREST Pdalal At Miyel &
Eelo] piile] Ml o R AE el glglek, et eleal 3AEe]
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fis RS = #atel ol Aol w0 o SN RG] Bk, ol A
sgel WTeh A BES alabe] g TEjelE AL B o
3l ) BERR o1 5 KR -Heke] BiEatel Bl b d S.pallidas] Bl 4 9
#R/A e I BRIA Tl Re) 4 TR o L BUEshd ol iRl K= = Aot
ARk, REWDOD)F REWADe FARgESE T PEEDDe BARGRS
A ol B B|ETELS A Hardy-Weinberg ARl w12 S#FE 2ol Erh, 2lRASR

ol HREE gl el S. pallida®) gl FHEREIL 1IRFL B9,
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