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) PGAC I 6 AN HFHEE VR i F A 5 X R Sy S22
FREHL S LI 1, AR Tsoi 25 BRI 5 45 5 & B
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J& ) BEVR T AT F R Sk g FRY A6 430 0 4 fih 28 Sk 402 35
Yl t 457 26 Bk (LS, 33 ) ki ( BH,
30 F2) B T A X 0 3k Jig FR A S0 HE 4 fih 2 Sk g
0T8T F S, 149 O T 2570 S5 2 RO 5 B She o A Sk g FY 7
LS {1} 28 S 1 (HILQ ) % A2 i 2 3k fig FR A i v
H(HLB) [y H A 28 X 4% 32 2, 23 B M B 57 57
SRITFIE 25728 2L
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F IR A G 4R O B R 41 DNA iR &
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Tab.1 Sequences of 9 microsatellite markers and their specific annealing temperature ( AT ) of PCR
(A= FIPFH(5-3") pig-AA ] B /T
locus primer sequence repeat motif annealing temperature

F.CTC TTT TCA TTT CGG ATA CTC

CSPJ002 (GA),, 55
R:CGA TGT GAA CTA TCT CAG AGG
F:ACC ACC ATG ACA AAA TTT GTA AC

CSPJ003 (GAA) 5 55
R:GGC TTC ATG ATC AGG ACT TTC
F:AGG TTC ATA CTC CCT AAC CC

CSPJ005 (CTG) ,(CTT),, 52
R:GGC TAT CAG GAA GAG TGG AG
F:GTA GAC GAA GTA AAC CCT TCC C

CSPJ008 (CA){TA(CA),,TA(CA),CT(CA), 55
R:GCA TTT GTC TTT GGT CGA TTG
F.TTC TCC CTC TCC TTT CCA CC

CSPI010 (GAA) ,GCA(GAA), 52
R:TGT GAC GCA CTG TCA TCA AAG
F:GCA GCT ATG AAC AAC ACT ATT C

CSPI011 G(A)s(GAA),GAG(A), 52
R:GAC AGA TTG ATT GAG AAC GTG
F:CGG CAT CGT GTC TTT CCA TTA GG

CSPI012 (CTT),CCT(CTT),CAT(CTT), 55
R:ACA GCG AGT TCG AGG CAT CTA TG
F.CAC CCA AAG TGA ACA CCA AG

CSPJO14 ’ GAAAA(GAA),,GAAAA 55
R:CAT GTT TTC TAG CCC TTC GG
F.CCC TGG TTT CTC CGT CTC TC

CSPIO15 (CTT) ,, 55
R:GAT TTG CAT ATC CGC ATG AG

PCR 4" $% R 1] 25 pL #Y SR &« & JE 2
DNA 2 wL (%100 ng),10 x PCR ZE i 2.5 pL,
WER M 5% (10 pmol/L) 4 2 wL,10 mmol/L [
ANTP B &5 0.5 nL, (2.5 U/uLl) Tag DNA R &
fiff 0. 4 ML,%%?]J( 15.6 pL,

PCR 2 Jif #2 )7 : 94 C i H: 5 min;94 C 18
PE 1 min;50 ~ 60 C (M5 5] 4 iR B i 47 94

#) iR & 1 min;72 CHEAR 1 min;27 F3F ;72 T
FiE{#1 5 min,

PCR "1 7 W) % 2% By N5 W Bk Jie w45 DUl
J5 6% 175 VR Y M I i B I R K A3 B, AR
e, B . A Gelpro 4.0 442 53 #7547 1
BRI B AN TR R /N 1 26 5 A Sy i IR DA 57 1Y)
1A SEN LA
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1.4 SHitoH

ZHFE RS ®(PIC) A EFMAFE(P,) , %
BALRE S I 2 5 BE (H,) FH S 2% & B
(H,) 1% 38 ik MS-TOOL 4K 4 5¢ i, ; Genepop
4.0 T 28 RECCF,) PR A ] 33t 1% 43 Ak 46 2
(F,,) ;Population 1.2.30 1503 14 [H] 14 35 £ I 55
(D,); Arlequin 3. 5. 1.2 {+ B &M E KB H
(N,) \Hardy-Weinberg - £ % ( P {8 ) M #1753
U5 % 43 BT CAMOVA) ; MEGA 4. 0 % {1 #4 7
UPGMA K|,

2 HiR

2.1 PCRy LR

JE RO G5 A% 8 S RN — A EE B R AR R A
S50 KR B, B S T R A A A7 5 IR [R] A A A
YERT . FUE 09 9O X3t AL S 4t H 4 4 X IR
6 ML FLREARHEAT PCR 973, B RE D™ 3 3 AH 1z 1Y
(R 2) 2B R A 100% . 9 A4S
JEEASE JEAG I 235 AN S5 A7 I, O B B A L S R
W 26,1 ASSEAL R . 9 AN T2 A 55 7
Bk 16 ~ 39, Hivb CSPI008 3k 15 39 A2 fij 3L
B, 55 A7 4k P 8B 2 5 CSPILS 345 16 4> 55 fi 4
P, 45 7 56 P gl b

9 AN 5 1 PIC 4+ F0.870 6 ~0.966 1, Hrp
CSPJO8 {ii /5 5% & , CSPI15 fvi fi i ik, ¥ KT 0.5,
i JE 2 A A R, 2 WA B A 5 X BE A A 4 1K
SF- b A S A b BT S D) RURE 1 P 1 3t 1% O
F, T Tl Z 50T o
2.2 HEHEESHEESN

X 6 AN H A JEXTERBERAE 9 >l T AL S
PRI JAE 1 1) 45 7 B R 3R 458 1 45 2R, 110 T & FE IR
138t 1 ZAREPERR AR (2 2) o AS[RBE MR [R] — 1 TL A2
AL 45 L B VB N, AFTE 22 51,6 D REAR 11
e FEBR 13.2 ~17.7, L) HLQ BEIA R &
(17.7) ,BH B EAR(13.2) .

6 MHEIR R PIC - MHB KT 0.5, Hrp
HLQ B A PIC #5755 (0. 903 5) , BH B {4 fe fI%
(0.851 2) , ¥y & 228 ~F ¥ 2 & &
(H,) & 0.729 6 ~ 0. 788 9, BH B 1k & &
(0.788 9) , XM HF &K 5k (0.729 6) , V- &
Z4E (H,) HLQ FF K H% (0. 925 1) ,BH B 1A
AR (0.880 5) , R 5% A E /T8 1 4
IR BE R IR A 3 3 AEAE R TR AR O

FIRESE T S E ST B, H AR P80 R A A
SEY AR RE F o 0.101 7 ~0.188 2,1 20 &
M B mesTsst D [ -0.189 3 ~ —0.104 1,34
FW 6 DREAHERA A R RL L 1 22 & F 8RR
A H-W P8 bR AEXS 6 A H A ZE X BRRE AR R 17
xR A R A (P ) 1 43 A7 45 S 4 4 Bonferroni
KIE (P <0.005 6) J , f > BF AR AR A AL 5 A ) 2
JE#)fii 2§ Hardy-Weinberg - fif . 22 %) 6 /> HE A
54 AL AT R, KA 30 A BT A
Hardy-Weinberg -4 (P >0.005 6) , 7 23 ML
Yl TG TR (D <0,F, >0) 53w &
Hardy-Weinberg -4 ( P <0.005 6)

150 bp

100 bp

50 bp
150 bp

100 bp

50 bp

150 bp
100 bp

50 bp
150 bp

100 bp
50 bp
150 bp

100 bp

50b
M P

BH

2 HAREIUR 6 NBKTEAM S CSPJO10 By 18 F %
Fig.2 Demonstration of microsatellite alleles
amplified by CSPJ010 primer pairs in
the six stocks of M. japonicus

M. 50 bp DNA ladder marker.

http : // www. scxuebao. cn



10 3 Al R 45 R T B AR AT 0 A7 A () 0 2574 5 2R B H AR 38 X0 0F 19 gt 4% 22 A 4 1523

R2 IWMBDEMRATEB KT 6 IR B A& E

Tab.2 Genetic characters of 9 microsatellite loci in 6 stocks of M. japonicus

(O 28 Frili Hi] k(D)  #Hok(I) (7N dei T-¥{E S A
locus parameter YA XM HLQ HLB LS BH mean all populations
CSPJ002 N, 17 16 20 20 19 17 18.2 31
H, 0.9333 0.600 0 0.812 5 0.812 5 0.878 8 0.866 7 0.817 3 0.818 2
H, 0.9299 0.9350 0.946 4 0.928 1 0.944 5 0.927 7 0.9353 0.956 6
PIC 0.908 2 0.913 7 0.927 5 0.907 5 0.926 0 0.905 7 0.914 8 0.952 1
Fy -0.003 7 0.3623 0.143 5 0.126 3 0.070 6 0.066 8 0.127 6 0.127 2
P 0.164 3 0.000 0™  0.0000" 0.108 4 0.222 4 0.142 2
D 0.003 6 -0.358 3 -0.1415 -0.124 5 -0.069 6 -0.065 8 -0.126 0 -0.144 7
CSPJ003 N, 17 13 15 14 11 10 13.3 23
H, 0.433 3 0.800 0 0.718 8 0.7813 0.757 6 0.8333 0.720 7 0.721 9
H, 0.930 5 0.913 0 0.895 8 0.908 2 0.901 2 0.878 5 0.904 5 0.940 6
PIC 0.909 0 0.888 7 0.8711 0.885 1 0.876 6 0.849 1 0.879 9 0.934 6
F;, 0.538 6 0.125 6 0.200 2 0.141 8 0.161 4 0.052 3 0.203 3 0.204 5
P 0.000 0™  0.022 4 0.0024" 0.0051™ 0.0131 0.337 2
D -0.5343 -0.123 8 -0.19717 -0.139 8 -0.159 3 -0.0514 -0.2011 -0.2325
CSPJ005 N, 21 21 28 18 19 16 20.5 34
H, 0.800 0 0.866 7 0.718 8 0.968 8 0.848 5 0.700 0 0.817 1 0.818 2
H, 0.9119 0.948 0 0.964 3 0.925 6 0.930 5 0.917 5 0.933 0 0.962 9
PIC 0.889 4 0.928 2 0.946 9 0.904 9 0.910 9 0.894 3 0.912 4 0.958 8
Fi 0.124 5 0.087 2 0.257 7 -0.047 4 0.089 4 0.240 2 0.1253 0.1250
P 0.018 6 0.059 7 0.0029™ 0.0645 0.1558 0.000 5"
D -0.1227 -0.085 8 -0.254 6 0.046 6 -0.088 2 -0.237 1 -0.123 6 -0.1503
CSPJ008 N, 23 23 18 23 23 21 21.8 39
H, 0.5333 0.600 0 0.3125 0.687 5 0.787 9 0.666 7 0.598 0 0.598 9
H, 0.952 5 0.950 8 0.947 4 0.9529 0.949 7 0.958 8 0.952 0 0.969 7
PIC 0.933 1 0.931 6 0.928 5 0.934 6 0.931 6 0.939 7 0.933 2 0.966 1
Fy 0.444 3 0.373 0 0.6737 0.2817 0.172 6 0.308 3 0.375 6 0.374 7
4 0.000 0"  0.0000"  0.0000*  0.0059 0.039 0 0.000 0 ™
D -0.440 1 -0.369 0 -0.670 2 -0.278 5 -0.170 3 -0.304 7 -0.372 1 -0.382 4
CSPJO10 N, 13 16 21 17 19 14 16.7 27
H, 0.733 3 0.9333 0.8750 0.687 5 0.727 3 0.9333 0.8150 0.812 8
H, 0.846 3 0.8554 0.944 4 0.919 6 0.938 0 0.893 2 0.899 5 0.944 1
PIC 0.8130 0.8258 0.9253 0.897 7 0.918 7 0.866 9 0.874 6 0.938 5
F 0.1355 -0.092 9 0.074 6 0.2555 0.227 4 -0.0457 0.092 4 0.099 2
P 0.037 1 0.868 8 0.020 1 0.000 0™  0.076 9 0.079 4
D -0.1335 0.091 1 -0.073 5 -0.252 4 -0.2247 0.044 9 -0.091 3 -0.1390
CSPJO11 N, 15 16 16 15 12 12 14.3 23
H, 0.766 7 0.5333 0.750 0 0.6250 0.727 3 0.966 7 0.728 2 0.727 3
H, 0.914 1 0.923 2 0.934 0 0.913 2 0.840 1 0.866 1 0.898 5 0.929 3
PIC 0.890 6 0.900 5 0.913 7 0.890 4 0.807 8 0.835 8 0.873 1 0.9223
Fig 0.163 6 0.426 5 0.199 6 0.319 1 0.136 1 -0.118 4 0.187 7 0.1927
P 0.009 0 0.000 0™  0.0000" 0.0000" 0.1547 0.151 4
-0.1613 -0.4223 -0.197 0 -0.3156 -0.1343 0.116 1 -0.1857 -0.217 4
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(A 2R paall ] #ok(D)  #Hok(I) (7 e 2 fE RIS
locus parameter A XM HLQ HLB LS BH mean all populations
CSPJO12 N, 17 22 20 14 11 14 16.3 25
H, 0.766 7 0.7333 0.8750 0.875 0 0.727 3 0.8333 0.801 8 0.802 1
H, 0.9299 0.942 4 0.924 1 0.901 3 0.859 2 0.863 8 0.903 5 0.941 9
PIC 0.908 2 0.922 2 0.904 0 0.876 6 0.829 2 0.832 8 0.878 8 0.936 1
F 0.178 1 0.200 0 0.054 0 0.029 6 0.1556 0.0359 0.108 9 0.108 6
P 0.022 4 0.001 9™ 0.1883 0.000 0™  0.0737 0.328 9
D -0.175 6 -0.2218 -0.053 1 -0.029 2 -0.153 6 -0.0353 -0.1114 -0.148 4
CSPJO14 N, 7 8 11 9 10 9 9.0 17
H, 0.9333 0.766 7 0.750 0 0.8125 0.5455 0.5333 0.723 5 0.721 9
H, 0.738 4 0.8243 0.893 8 0.877 5 0.869 9 0.856 5 0.843 4 0.904 2
PIC 0.6815 0.784 2 0.867 9 0.848 4 0.840 3 0.823 0 0.807 6 0.893 4
Fi -0.269 7 0.071 0 0.163 1 0.075 2 0.376 6 0.3813 0.1329 0.147 5
P 0.004 2"  0.0089 0.467 6 0.131 4 0.000 0™ 0.000 0™
D 0.264 0 -0.069 9 -0.160 9 -0.074 1 -0.373 0 -0.3773 -0.1319 -0.201 6
CSPJO15 N, 8 7 10 11 7 6 8.2 16
H, 0.866 7 0.7333 0.937 5 0.8125 0.969 7 0.766 7 0.847 7 0.8503
H, 0.8056 0.748 0 0.8755 0.829 4 0.7455 0.762 7 0.794 4 0.884 1
PIC 0.764 6 0.702 7 0.846 4 0.793 6 0.691 7 0.713 1 0.752 0 0.870 6
Fy -0.077 1 0.020 0 -0.072 1 0.020 7 -0.307 0 -0.005 3 -0.070 1 -0.070 9
P 0.006 1 0.930 4 0.000 0" 0.004 1™ 0.0022"  0.0007"
D 0.0757 -0.019 6 0.070 8 -0.0203 0.300 8 0.005 2 0.068 8 -0.038 2
Mean N, 15.3 15.8 17.7 15.7 14.6 13.2 15.4 26.1
H, 0.7519 0.729 6 0.750 0 0.784 7 0.774 4 0.788 9 0.763 3 0.763 5
H, 0.884 4 0.893 3 0.9251 0.906 2 0.886 5 0.880 5 0.896 0 0.937 0
PIC 0.8553 0.866 4 0.903 5 0.882 1 0.859 2 0.8512 0.869 6 0.9303
F 0.137 1 0.174 7 0.188 2 0.133 6 0.1203 0.101 7 0.142 6 0.145 4
D -0.149 8 -0.183 3 -0.189 3 -0.134 0 -0.126 4 -0.104 1 -0.148 2 -0.1852

1.+ Jy 4 Bonferroni £ 1F J5 15 & & 1 &5 Hardy-Weinberg “J- 4 ; #+ k4% Bonferroni £% iF J5 /5% & & fi & Hardy-Weinberg -1 ,

Notes: * means the loci still showed significant deviation from Hardy-Weinberg equilibrium after Bonferroni correction; *# means the loci still

showed extremely significant deviation from Hardy-Weinberg equilibrium after Bonferroni correction.

2.3 BETRIW

BT EOR B R SA B SR R 2B T FE 848
ST, B 2 AT AR R R A A S —
AHER (HLQ Al HLB) , #R0) A [) JE 25 748 53 2K A
Z [0 {35t 4% 534k . Genepop 4.0 43 #7153 th H A 4
YR 6 A Hiy B E AR B] 1) 35k 1% 4 fk e B F (3R
3)o M FAEMR/NATLLE 1, HLB fil LS #f 4 1]
1) F d/N(F,=0.010 6) , 35t f& 43 ft 5 55 s BH Al
LS eI F k2 (F, =0.011 8) ;ZS il BH B
PRI F e K (F, =0.091 1) it i b i W i,
AN AN TR 25 78 S A R A ) (JB 25 7 S DS 7Y
[ :ZS XM Fl HLQ #4548 27 11 . HLB |
LS F1 BH BHR) 19 F KT 0.05, KA T b &R

JE WA oAk 5 A DR 3548 S5 R R & BEAR B 1) F
P/NTF 0.05 815 A LR B . MAE S 0 Bk
KB, A 93.06% L A8 S50 ok B AR, H
6.94% 1078 S ok EREVRIA] (% 4)

HRHRE Nei 2170 B9 07 w4155 6 > Hb 39 RE 44 i)
MR (D) (% 5) 4 5% W] ZS fl BH ¥
VA i 4 3 1% B 25 K (0. 621 8) LS 5 BH it f&
BEgs /N (0. 178 5) o M4 D, 8t ££ B 85 % 1
UPGMA %2550 #7 (18 3) &7, BH BEUR A LS #f
A AL B B dRe /N, SR 4 56 R IR, BN B R AE
—i, R 5 5 HLB #f 1A Rl — 3 ; XM B 14 Al
HLQ fffA e R — e, 5 ZS iR R H 5
— 3,
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#3 BHEABEXNNRHEEWSEESINERF,
Tab.3 The pair-wise genetic differentiation

(F)of 6 stocks of M. japonicus

BEIAR stock 7S XM HLQ HLB LS BH
7S
XM 0.029 7
HLQ 0.0383 0.019 2
HLB 0.070 8 0.058 6 0.0517

LS 0.080 8
BH 0.091 1

0.068 3 0.0548 0.0106

0.0739 0.0577 0.0179 0.0118

T Z8 g%l i, XM O BT RE A, HLQ Jy R 25748 5 e Y
I B0k HLB AR 2578 5 26 8 T BE A, LS e K B &, BH it
AR, LUF R,

Notes :ZS was abbreviated from Zhoushan stock in Zhejiang province,

XM was abbreviated from Xiamen stock in Fujian province , HLQ and
HLB were abbreviated respectively from variety | and variety [l stock
in Huilai, Guangdong province, LS was abbreviated from Lingshui
stock in Hainan province and BH was abbreviated from Beihai stock in

Guangxi province. The same as the following.

F4 BEEIF6 NHMEBEEENEETRASSH
Tab.4 AMOVA analysis among 6 stocks of M. japonicus

75 5 K 1R J7 2% B WSSy RS TTHRR
source of sum of variation  variance variation
variation squares components  percentage
EEN
AR 48.136 0.203 36 4.69
among groups
YRR )
among stocks 40.43 0.097 51 2.25
within groups
ﬁ%ﬁ:‘W 1 484.242 4.033 27 93.06
within stocks
Bt total 1572.807 4.334 13

RS 6N HAEMIRRIEMELRESR

Tab.5 Genetic distances on 6 stocks of M. japonicus

BEfA stock  ZS XM HLQ  HLB LS BH
A
XM 0.268 9
HLQ  0.3324 0.1953
HLB  0.5689 0.499 1 0.523 1

LS 0.570 3
BH 0.621 8

0.5022 0.5013 0.1914
0.5178 0.5166 0.2126 0.1785

XM
— L o
| zS

] I—HLB

S I
BH
025 020 015 010 005 0

B3 ETFD,EEESRHN UPGMA REE
Fig.3 UPGMA clustering tree based on

D, genetic distance

3.1 EEEASHM

AHEFE )9 AN B TR A K PIC KT
0.5, ¥ 2B . 9 AL AN 6 A b B ¥
T H A BE X URHE AT 35 4% 43 B, 2245 31 235 S5
LR R S RS 260 1 A A
V7 A5 ) 2] 1 5 A L RLECR 16 ~ 39 A~ 6 A HE
By PIC 3 0.851 2 ~0.903 5,5 ¥ Wi 2= & B
(H,)}0.729 6 ~0.788 9, F-¥ Wit HZ2 4 5 (H,)
$70.880 5 ~0.925 1, f L £ ,6 4~ H A 3% X} of
WP RER R A S AEYE SR . X5 Tsoi 7
PGP H AR X IR Rl &2 G R st % Z A PEAR &
BIGESRANAT . TR REA —, — PR H A%
Xt R AE i A B — A B R B, Tsoi 257 i 38 H A
PEXTURAFEAE 2 DS MBS Z R KR OBE
AR ] MR FRRIN) , AR TR ZS,
XM I HLQ #ffkJg TIE &4 %25 %) [ ,HLB LS
I BH BE1AJE TS 2K 11 ; — 2 Hewitt'™
WA 2 T B R B b G T R R T 2 R Y
e 245 R RS 4 B 52 A, AL T R 4 A X R G
NGBER I B A% ZAEMERUR By o H A ZE X IR
AR R IV g 8 38 H AT B A A, E R R
T I A ARG Hh S A 057 B T R A i T Sk H AR
Xof R B DU 22 AR (1) 4 R v 3 A48 0 Bt v A2 3
Y352 W) AF X A8 /0, R O T AR B A R 1 st A 2
P, MR AED (N, =6 ~23,PIC =0.71 ~
0.81,H, =0.372 3 ~0.505 5,H, =0.744 1 ~
0.8263) J ks (N =3 ~5,PIC=0.556 9 ~
0.650 7,H, =0.466 1 ~0.624 3 H, =0.618 9 ~
0.719 3) WF R L5 R, A WG (I BE IR R B L 8
Fw s Z R, B AT AR S A S0 A I A
BEZRTRANMBEMSEAEEENZS
PEA DG o 76 A 6 I X R B i T AR a5t A% AR S5 A B
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Genetic diversity analysis of microsatellite DNA in
different varieties of Marsupenaneus japonicus

HE Yong-qin, SU Yong-quan, MAO Yong, WANG Jun”
(College of Ocean and Earth Sciences ,Xiamen University ,Xiamen 361005, China)

Abstract: Marsupenaneus japonicus is one of the important species in shrimp fisheries and aquaculture in
China. Two morphologically similar varieties( [ and [I ) with distinct color banding patterns on the carapace
are recognized from the South China Sea. In the present study,9 pairs of microsatellite markers were used to
detect the genetic diversities from two varieties of 6 wild stocks of M. japonicus,i. e. Zhoushan( ZS ) stock in
Zhejiang province,, Xiamen ( XM ) stock in Fujian province, Huilai ( HLQ and HLB ) stock in Guangdong
province, Lingshui (LS ) stock in Hainan province and Beihai ( BH) stock in Guangxi province. The results
indicated;a total of 235 alleles were obtained from 9 markers in the 6 stocks. Polymorphic information
content( PIC) value per locus was more than 0.5, indicating the 9 loci seemed highly polymorphic. Basic data
statistics showed that the mean observed alleles in each stock were 13. 2 — 17. 7. The mean observed
heterozygosity ( H, ) ranged from 0.729 6 to 0.788 9 and the mean expected heterozygosity ( H, ) ranged from
0.880 5 to 0. 925 1. Average polymorphism information content ( PIC) was 0. 851 2 - 0. 903 5, which
explained high level of genetic diversity in 6 wild stocks. 42. 6% of stock loci showed significant deviation
from the Hardy-Weinbery balance, and there was heterozygosity deficiency in all stocks. The pair-wise
genetic differentiation( F,)in 6 M. japonicus stocks ranged from 0.011 8 to 0. 091 1,indicating significant
genetic differentiation among the 6 stocks. Analysis of molecular variance ( AMOVA ) revealed that the
variation within stocks was 93.06% , whereas the variation among stocks accounted for 6. 94% of the total
variation. The genetic distance among stocks ranged from 0.178 5 to 0.621 8. Cluster analysis based on D,
indicated that HLB,BH and LS stocks were clustered as one group while ZS,XM and HLQ were gathered in
another group.

Key words: Marsupenaneus japonicus; different variety microsatellite; genetic diversity
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