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Adaptive changes in the plasticity of body melanisation in generalist, cold and warm adapted Drosophila species
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Abstract: Ectothermic drosophilids are profoundly affected by thermal selection (i.e., genetic effects) or

through induced effects on phenotype (i.e., plasticity). Phenotypic plasticity is a powerful means of adaptation
in diverse organisms but has received less attention for different drosophilids. We analyzed reaction norms of
melanisation in Drosophila species which differ in developmental thermal range and geographical distribution. D.
ananassae and D. jambulina are cold sensitive, and these species can be cultured between 18 to 32°C. By
contrast, D. nepalensis is cold-tolerant and heat-sensitive species which can be raised between 12 and 25C.
The cosmopolitan species D. melanogaster has a broader thermal range (13-31C). Significant differences were
observed between reaction norms of melanisation in three anterior vs. three posterior abdominal segments in
these species. In D. nepalensis, all the six abdominal segments (2nd-7th) are highly plastic. However, only the
last three abdominal segments are plastic in D. melanogaster. In contrast, D. ananassae (a tropical species)
lacks plasticity for all abdominal segments. Cosmopolitan species (D. melanogaster), even from much colder
climates, does not show darker phenotypes similar to that observed in D. nepalensis. The aim of this study is to
understand the processes involved in generating the morphological diversity of color patterns and adaptation of
Drosophila species to different geographical regions. Finally, comparing body melanisation patterns to phylogeny
suggests recurrent adaptations for genetic polymorphism vs. phenotypic plasticity in different evolutionary
lineages.

Key words: Drosophila phenotype climate adaptation body melanisation developmental plasticity genetic

polymorphism species distribution
s H #1: 2011-02-21; WK H#: 2011-10-20
BHAMEE: Seema RAMNIWAS  E-mail: seema.ramniwas@gmail.com; zoroseema@yahoo.co.in

FIAA:

AN RS AT 87 S 20 LA € B A ] 98 P (3 PR AR (B S0) [3]. R 24, 2011, 54(10): 1155-1164.

. Adaptive changes in the plasticity of body melanisation in generalist, cold and warm adapted Drosophila species[J]. ACTA ENTOMOLOGICA SINICA, 2011,



54(10): 1155-1164.
A

http://www.insect.org.cn/CN/ 214 http://www.insect.org.cn/CN/Y2011/V54/110/1155

[1]
(21
(31
(41
[51
(61
[71
(el
[e1
[10]
[11]

[12]
[13]
[14]

[15]

BH A XS E IR

X7, 5KAG. UHE WAPP/BACE/DPsni 3[R BB RI 8 L R E RN hRE AT 5T [J]. 24k, 2011, 54(10): 1087-1093.

B, SO0, A, K, B E. PEBRARERM PEBRASESED]. RARFHR, 2010, 53(3): 248-256.

SxHl, WG, ME K BREARE (ebony) 5’ UTRERRZESHBIRWK B 4ARAE[I]. R, 2010, 53(2): 125-130.

RAE, HIRTE. BRI A AREBERNRETH[I]. IR, 2010, 53(12): 1345-1351.

XA, B4, 1M, Volker LOESCHCKE. i i it SRR IE 31T 0 K R B L3 £ E G & A B E N REMEmI]. RH2EiRk, 2009, 52(7): 769-774.
R, AREE, Mok, RRRSES THEBIRER]. BHRAER, 2009, 52(7): 799-807.

BRI, ATRZE, A=k, B, BIBmIRNAK S H 5 This Rk [J]. RA4R, 2009, 52(4): 434-444.

VEEME, YT, BRI B K LR AT AR E[J]. B, 2009, 52(10): 1163-1170.

Subhash RAJPUROHIT, Ravi PARKASH, Seema RAMNIWAS. #E D i X SR W5 R4 A FRAIBN[I]. RA#k, 2008, 51(3): 328-335.
XN, WalisE, AR, TOCEk, RBUE, K, T, RRABEIKE R RSB [5). BUUER, 2007, 50(4): 405-415.

A, B, B, 9, RS0 RER SRR TR S BEMI]. BRYER, 2007, 50(12): 1255-1262.

WalgisE, MONE, Bra, SORA, BUE, P, WS BRI E K DrosomycinF R MIN R B IRERFLBE )], [, 2006, 49(6): 887-
894.

WRAT, PRPEBET, T SFERB T RICEACERR 7). R, 2006, 49(5): 859-866.

Bize, AN, wEISE, Bl HOAR, WREE, WK R RS EKEE DrsMDrs-1c M BB R IE RS EEEIE (7). R, 2006, 49
(5): 747-753.

AP, AN, Wliisg, SOSTE, BMmEE, SR, PR, AR 8RS A S T s A P R T [J]. Rk, 2006, 49(1): 118-125.

FREUTT A © 2010 (RHZEIRY g
Hihik: AL RUTTRIH X R P % 15 B 5 ERFE B sh s BT l4s: 100101

Hi%: 010-64807173 f{LK: 010-64807099 E-mail: kcxb@ioz.ac.cn  ¥iik: http://www.insect.org.cn
RARGE AL 2 e B R R A R A R &k R HARSHFF: support@magtech.com.cn
XICP#05064604 5




