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Molecular phylogeny of parrots inferred from DNA
sequences of cytochrome b, ND2, RAG-1
and f -fibrinogen genes
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Phylogenetic relationships of parrots were inferred from DNA sequences of mitochondrial cyt b
(907 bp), NADH dehydrogenase subunit 2 (1010 bp), nuclear exon recombination activating gene (639
bp) and seventh intron of B-fibrinogen gene (661-850 bp). A totél of 47 species of 28 genera of parrots
were analyzed in this study. For each gene, neighbor-joining (NJ) and maximum-parsimony (MP) were
performed to construct the Vphylogenetic trees. Main results were: 1) The bias of base composition was
relatively high in ND2 (0.1635) followed by cyt b (0.1615) but lowest in RAG-1 (0.0981); 2) The
mean geneti}_c distance was highest in ND2, followed by cyt b, Fibinﬁ and RAG-1; 3) Transgﬁonal
substitutions appeared to be saturated over transversions in cytb and ND 2, but not in RAG-1 and Fib7
genes. In cyt b and ND2, the transitions were saturated at third positions but not at first and second
positions of codon. Transversions were not saturated over Kimura’s 2-parameter distance even in the
two mitochondrial genes; 4). The order of substitution rates was considered to be ND2 =z cyt b >>
Fibint7 > RAG-1. ND2 and cyt b seemed to evolve approximately six times faster that Fibint7 and

RAG-1; 5) 'ND2 had the largest numbers of variable and informative sites, followed by cyt b, Fibint7

and RAG-1; 6) NIJ and MP phylogenetic trees of 27 genera were inferred from cyt b, ND2, RAG-1 and
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Fibint7. As a consensus of eight trees, Nymphycus belonged to cockatoos, which were monophyletic.
Although the monophyly of Loriinae was not supported with high bootstrap values in RAG-1, the
substitution rate of this gene seemed too low to analyze the within-subfamily phylogeny, and the present
study also supported the monophyly of Loriinae as well as paraphyly of Psittacinae. Psittaculirosris
probably belong to Loriinae and Melopsitacus is phylogenetically close to Loriinae. South-American
genera were monophyletic and very close to the sister group consisting of an African genus Psittacus; 7)
NJ and MP phylogenetic trees of 18 cockatoo species were inferred from cyt b, ND2, RAG-1 and Fibint7.
As a consensus of eight trees, each genus was monophyletic, tribe Calyptorhynchini was pgraphyletic,
Cacatua leadbeateri was probably distant from congeneric species and Nymphycus was probably a basal

clade of cockatoos. The monophyly of tribe Cacatuini was doubtful.
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Molecular phylogeny of parrots inferred from DNA
sequences of cytochrome b, ND2, RAG-1
and B -fibrinogen genes
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# v A8 Psittaciformes ® B3AIX 3 BRI LK Y. Cacatuinae & Loriinae 131 > K&
TEA—RA T Y TEEBURKFEBICORSFHT D OIZ% L, Psittacinae 137 U7 » XF
. BXK. T7YDOREBICESDHLTWD, LA L, A3~y F & LTOME
ERES ., HREOREREOMRE L > TV B OB TILBI N, FEMTITREORE
BIZBELTWAELE VL OITH L, ﬁn’ﬁlLTD\Z)[I%M'C“!iﬁﬁz,%énfﬁ?éitl,f:ﬂﬁﬁiﬁﬁ?
WX TBY, BROHDOBREL NANRBEFERBEBFICEA TS, £ FRUTIZ
i3 ERETHDHL, AV TV Px Y EXORATHBICIALBLEL . AWML
HEREOYENLbA Y FRUTESY AEORLIIBREAOREL 2o TW5, BEEIL,
A4 F**‘/TE?&‘?J—\ﬁ@iﬁEﬂ?:@?ﬁ%é@ﬁﬁ#B%D%ﬁﬁﬁﬁi‘ﬂﬁfiiiﬁ%% DA
KT B, 1Y FRUTEHMOBYERLHYREX 225 DNA BREPINES S & &
bIZ, FERERST 7Y HEA Y LED DNA BALINE L, SFRHEETELRL TV S,
ELEEDOLBEIENI har FY 7RIEF 2o (Cyt b, ND2) & BBV LRET 2
2 (RAG 1, Fibint 7) %V, EB/EFIZOVTERES (NJ) E&EREH (MP) &
KLY RBEBMEHOTRIBELZHRE TV D, T ERABIC T Y LAEDLHF RGN
ETODRERNICLIDTORBLTHY . ZFRSEF LEELHELADES,

FRIXTIE, =7, BRETOEEMK, BRATE, BEELHT L. VEEER
DA T A% 0.098~0.164 LWV FTHOBETF b HBMIES . ZHIC X 5 RBBHROER
hEnEBbhd, 2) Cyt b & ND2 TiHEEEER transition (X AR T LTV
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5H00, HWEEM transversion IZIXfAFIAR D bhevy. 3) RAG 1 & Fibint 7 TiZv$
noFA4 7oBBRBAEMIL TV, 4) ELEEIXZ.ND2 > Cytb >> Fibint7 >
RAG 1 DIETHY, 2 bav R TREFOELCEEIZELTFON 6 F. REDOER%E
BTVD, ThHORBEBEXTHTFRIEMITEZED TV B8, EREMIL, 1)ECE
BOHERKEEORE, 2)Cacatuinae BRHIFIT 2 EME L UCBRBIEMR, 82, BROLK
RB%ZRT Nymphicus BDFZHRINLE. 3)Lorinae TR DM LEH & BRIBIR, 4)EHKES
v LBRORIR, REDHEATH D,

9. 3 HEA 28 B 47 BMORKMEN (HBE . A ¥ H Accipiter & 5D 5,3 Columba)
&Y, AU LABOER#KME, Cacatuinae #F & Loriinae BRI D BERHME, Psittacinae
DRIFRHEEEZALNITLTVWDS, WThoR#E# L Cacatuinae 2337 AEDOEELOY)
b L7 2 RL TR, ZOEROWE - AEMNSEELREBERELEEL
TWAZ ELEPHTRLE, £ I T, Psittacinae B Fl Psittaculirostris B % B L LT
Cacatuinae ¥}l 6 /B 18 fED X HITFE LW RHMIT 21T\, Calyptorhynchini B DRIZR#E
. Nymphicus BIIMOR & IXBEICHR VBN RMETH B Z L. Cacatua BOHFT
Y C. leadbeateri iZhDFE L PCBENT-ETHBZ &, R ELXBHLMIZ LT, Cacatuinae
BERNORKBERITIINETEHEAINTELT, FFETICIL VD THEN T I,
RIZ. Psittaculirostris % 58 & LT Loriinae BA 7 B 12 FEITOV\TE LV \RHMIT 21T
V), Charmosyna & & Glossopsitta )E?ﬁﬁ?—%ﬁ?ﬁ'("‘zbé &, MDBOPTIE Lorius BEH]
WL L7 FIREMEDR BV &, R EEBALMZ LT WA, Lorinae TR D% #BIE % B
LN LD b EFERDTTH B,

BREIZ. BAEAVLEORRE L SEBHIC>VWTERLTWAD, ZHET, BXES
VARIZOWTRT 7V AREBRLA—RA MV TRRHEL BH o2, RHEBROTRH
72 RAG 1 BETREMLSND 3 RIETF 6 RHEBMIINTHOBENKES Y LENERKET
BT &, T 7Y HD Psittacinae FF} Psitticini #£ Psittacus 28 —FB LV VK RHTH B =
LERLTWVWS, £Z T, HbHWA Y LIEDOAEIH 5000 FERMOHMBIH R oMo
TWBZ &, HHEBYOSTFREMBIT 1O BEOSENH 1 BEICHE- - EEXILNT
WO LREERERL LT, ANORGEMICLVERELT 7 U VEL Y LEOSLE
WMERDEE IS, 3REFVTROLREFHTE (4,000~4,500 FER) &0 O HEESE
RLT, MARBEOMILEDS{ED 4,300~5400 FEREHEEENTWA D &, Bt sd
BICIMKESEICHNATWA DD, EXRRERBL42ELBMBIZL > TRIThTY
TR H B L Eh b, SEIOHEMITNRVEBREIFENVEERZLTWS, ST
FHO K AHMEMIZIS BRI DIIRIESN T BERH B0, SEIOHEILL T LEDE#H
BER & MBI DWW TEERBREZRMHE L TV 3,

FEZEFIL. TNoORBREESFMEL, TLHEEFL LTHREISBLTHI.,
REFGEBLBRBICBIT2MESCEBEMN AR L bHOE T, HFEENE L GORBERS)
DEMERITIDILKERREEERTDILDLHE LR,
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