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Abstract: [ Objective | Leiothrix lutea belongs to Leiothriehidae Family of Passeriformes , which is an im-
portant traditional ornamental bird in China, because of its melodious song and bright color. A long period of
massive trade leads to the population decline, and it has been listed in the appendix II of Convention on Inter-
national Trade in Endangered Species of Wild Fauna and Flora (CITES) , and is also listed as the National Key
Protected Animals (Class 11).Sex identification and sex ratio test of the trade Leiothrixes based on molecular
method, will provide a way to investigate the sex ratio of the wild population as the trade individuals were all
captured in the field, on the other hand, the results of sex identification can be used to evaluate whether there is
a preference for sex selection in its trade capture; at the same time, it can verify the accuracy of market stall
owners in using morphological method to identify the sex of the Leiothrixes.The results will provide basic infor-
mation for bird protection and its trade management.[ Method | 14 bird markets with Leiothrix lutea in 14 prov-
inces in China were investigated , 10-20 pL blood samples of Leiothrix lutea were collected, with a total of 361
samples.The whole genome DNA was extracted by the Ezup column type blood genome DNA extraction kit , and
then amplified by PCR based on general sex identification primers P2/P8, the primer P2 was improved, and a
new primer Al was designed.All the samples were tested for at least 3 times till the results were consistent.The
sex ratio of the trade population of the Leiothrix was calculated , meanwhile the accuracy of morphological identi-
fication was compared with that of the molecular method. [ Result | Using primer A1/P8 to identify the sex can
get clearer bands and higher amplification success rate.In total, 361 individuals were successfully identified , in-
cluding 163 males and 198 females.The sex ratio of Leiothrix lutea trade population was 0.45, which was female
biased. However, the sex ratios in the bird markets varied, only sex ratios in two markets were balanced, they
were female biased in seven markets and male biased in five markets. The accuracy rate of morphological sex
identification was 0.79, the value was 0.74 for female and 0.82 for male, indicating that there was a certain error
in the sex identification through morphological characteristics.[ Conclusion | The results of the sex ratio identifi-
cation in the bird markets indicated that there was no universal sex selection in the trade capture of the Leio-
thrix lutea.lt is speculated that sex ratio might biased in different geographical populations of the Leiothrix lutea
in the wild. Compared with molecular biological sex identification method, there are some mistakes in gender
identification based on morphology, which can weaken the impact of trade sex selection bias on the sex ratio of
the whole population of the Leiothrix lutea.
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1.1 MiEEFEAFRE

2018 4% 11 H—20194F 6 H , I Hb I 25 113 375 p 21 W5 A1 S8 15 1) 52 5 BCAR B3R 40 5 1l 36 T IR S R AE A 1
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Tab.1 Distribution of collection sites
V7 A AR
R R Coordinate
Code Distribution G i
Longitude Latitude

NC AT 115°54'4.38" 28°33'40.82"
HF AT 117°16'39.08" 31°51'47.47"
WH w) &) 114°209.08" 30°32'54.89"
\W/ FE T 108°18'7.91" 22°50'1.00"
NB T 119°38'41.27" 29°5'32.96"
BJ Jeat 116°31'9.71" 39°55'23.80"
XA [t 108°56'36.06" 34°15'53.05"
KF TrETT 103°52'15.11" 36°2'17.07"
GY SRR 106°42'5.38" 26°36'13.91"
W/ =Y i 103°52'15.11" 36°2'17.07"
CD e 104°4'26.14" 30°39'14.79"
cQ GiVNI] 106°32'48.28" 29°33'49.79"
SH T 121°28'8.89" 31°13'56.35"
GZ i 113°15'41.06" 23°8'9.53"
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A, = N,IN,, (3)
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2.1 MEHEESIMREHR
XFIE P2 I S HEAT T kcik , ARAT TTT I AL BIF A AR 2.

®2 5lMF7
Tab.2 Primer sequence
Y14 K Primer name ¥ J5 Primer source 574 Primer sequence
Al CHD [ 5'-GAATAGTTCGCGGTCTTCCA-3’
P2 CHD £ 5'-TCTGCATCGCTAAATCCTTT-3'
P8 CHD K 5'-CTCCCAAGGATGAGRAACTG-3’

PCR ¥ 34 {9 S W AR 2 4 10 wL, 7 2XGoTag® Green Master Mix 5uL, Nuclease—Free Water 3 pL, [ T
W5 19045 0.5 WL, DNA BT | wL; PCR Y HEAR T2 94 CHUZEME S min, 94 CAEHE 1 min, 3B KR 1 min, 78
35K, 72 CHEf# 10 min, A1/PS IR IR (511)°C.

FIFH A1/P8 5 | W% 2L A S R S A5 03 1 AR W02 5608, 45251 5 P2/P8 5 [ S e 45 R — B B ALY
P8 5| PCR Y184 2% SV I A (I 1)

P2P8 A1P8
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Fig.1 Comparison of amplification results of different primers

2.2 MEEER

FFH B 05 | B %5 7 1 36 1 FEAS B ME S, BT 2% 100% . For i 163 3, M55 199 M, #& i
FEoh 0.45, (i, TE 1470 REEZH A 5 400 Fe g, 7 20V Eb O, 2 21 b Al (6 3, K 2)
23 HTFETERSZFLETRE

T A SRAF L 1 21 W A L B IR A8 2 M ) S A RO M 114 2 M 65 Ko F R 3 AT B BRI
E R 20 0.79 , JLrh R MR 5 0 0.82, i TMEME (0.74) 5 7 A SRAE L A1 1) 45 28 HERR R AN R A
1 A ERR IR 3 100% .
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Tab.3 Results of sex identification in molecular biology

RAEHD AT FEAKCR  HEMEAMA S A AR SRAE M A, FEARR:  HEMEAME MEEEMAR
Collection sites ~ Sample sizes  No. of male  No. of female | Collection sites ~ Sample sizes  No. of male No. of female
A NC 56 4 52 HIHGY 30 16 14
HIEHF 28 1 27 22 LZ 33 25 8
HIWH 17 3 14 HAB CD 21 20 1
FEM W2z 13 1 12 EKCQ 29 8 21
T NB 8 2 6 -1 SH 12 4 8
JtatBJ 31 17 14 N GZ 25 19 6
V42 XA 29 25 4 B3  Total 361 163 198
F&KF 29 18 11
b
Il
w Lifg 0.333
2 T 0.250
g FE M 0.077
3 EE 0.276
SO
%ﬁ 2
@ Lii7s
R
Frdt
favsd 0.176
&hE 0.036
= 0.071

0.20 0.40 0.60 0.80 1.00
Pl Sex ratio

K2 ) SR ST AH B S P L 2 2R
Fig.2  Sex ratio of Leiothrix lutea collected from different sites
R4 HEFUHNEETEBE

Tab.4 Accuracy rate of morphological sex identification

SR ML HEMEAER W A 5 NGRS
Collection sites Male accuracy rate Female accuracy rate Overall accuracy rate

F-E KF 0.94+0.25 0.77+0.44 0.86+0.35
FHGY 0.87+0.35 0.80+0.41 0.83+0.38
=MLz 0.85+0.36 0.67+0.52 0.82+0.39
JHB CD 1 1 1
K CQ 0.36+0.50 0.78+0.43 0.62+0.49
¥ SH 0.33+0.50 0.67+0.58 0.42+0.52
oM GZ 0.94+0.25 0.56+0.53 0.80+0.41

3t Total 0.82+0.39 0.74+0.44 0.79+0.41

3 #

T W AR SR S M AR A TR 22 BIARMEE o A AR A T 05 B A T Sl AN TRl S 21 A R
SYEIUA DA ZE S (A B 22 S () W] SEPE VAT e BE 2R IR . A ISR SR FH LU 57 SR A6 B0 £ W AH JEL 2
WERERY PR (0,22 55, S5 0 WOR AR 2 i SO T A B8 2= S B0 W e MEME R A7 A 0 3 22 5% R FH o —
TE 25 2 50000 e I 1) 245 SR v i SR ARARRI AR SO 560 F T 285 1 300 68 5 12k 1 e S i ()RR i R HL v 1 R
IKANE] 100% , 3 S A FE 50% , B BI85 S8 T i ™ B T %808 B 2830, A A AN 2 1 D 3
AR 22 5, ELXTMEPE A 3R 0T o DRI, SR FH 43— 26 0 2 D 1 o) 0 W A L 5 R A M ) 5 2 AT 8 02 A
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