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YR (Astacus trowbridgii) ez 5B 1 e A% H
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Fig. 1 The phase of chromosomes of the testis cells in P. clarkii (Giemsa staining)
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(a) chromosomes in mitosis metaphase of spermatogonium, (b) bivalents in meiosis metaphase of spermatocyte, (c) bivalents in meiosis leptonema/zy-

gonema of spermatocyte
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Fig. 2 The phase of chromosomes of the spermatocyte meiosis in P. clarkii (DAPI staining)

(a) means bivalents in meiosis pachynema of spermatocyte, arrows show heterochromatin, (b) and (c) mean bivalents in meiosis metaphase of

spermatocyte
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Tab.1 Frequency of chromosomes and bivalents number of testis cell in P. clarkii

WIS BEA A — A 5 H (N) K T4 i G A4 50 H (2N)
g the number of bivalents in primary spermatocyte the number of chromosomes in spermatogonium
result Bt Bat
80 84 87 88 90 91 92 126 133 160 186 188
total total

AR IR 2 2 2 5 7 1 3 50 1 2 2 1 20 26
frequency
B i B 23 E% 4 4 4 14 16 2 6 100 3.8 7.7 7.7 38 77 100

percentage
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Fig. 3 The karyotype of bivalents in meiotic metaphase of spermatocyte in P. clarkii

The numbers in the figure represent the bivalent number.The group A includes metacentric divalent, the group B includes sub-metacentric or acrocentric

bivalent, the group C includes telocentric bivalent
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Tab.2 The number of chromosomes in Cambaridae

Wkh LN AN A A B AR JCHk
species haploid diploid karyotype formula reference
Procambarus digueti N=51 2N=102 N=35M+15m+1ST [19]
Procambarus llamasi N=60 2N=120 N=60T [11]
e, AR N=94 RHBAT LS H [16]
Procambarus clarkii
N=94 2N=188 RFATRILGHT [20]
N=94 IN=188 N=55M+22(SM,ST)+17T A this paper
Cambaroides japonicus N=98 2N=196 ARHAT AL HT [21]
Cambarus virilis N=100 2N=200 ARHAT AL HT [22]
Cambarus immunis N=104 2N=208 R H [22]

VE: MLIEHES, m.HhEp
Notes: M. mediocentrics, m. metacentrics
A4Sy BA5, DAPI A BCR TR, Qe ik
(A BRIy B, Sy BE W o] 0L, A
FF G R R T A3 B, 820 PR 60 AR AN 3
ORI SRR 2

gl Rk A A e A 1 50 H 7E 100~2007 1k
(£2), BAREA LB R ki HmE
5T A B G R, (R R Y 5L
H T LLAE Jy o it Ak ok 2 v o 2% 06 & 0 5 i K
Pt AR — L e T 2 H Y AR AR EE A A I
AU IR 2R e (o R B B A R R A R
BR324 . (1)2NZH: 5k e ek % B
70~90; (2)4NZ: A5G iR % H 140~180;
(3)8NZH : AR Y A R % H 280~360, Y (f iK%
Hidt, ke o B as o o [ R 28 0F — A% A
YR8 H H2N=188, NiZIANANZ ., P. digueti
P, llamasiJg T2N, 1 H AL JE T4N4, &
HE— 25 B Y R A E A R R B 2 AR B
HOM(F2) . A TGS Y b FC R B UE A% Ak gy
ERECH 2N=188, A KUY k% H 1) —
o, HARZH Z R e IEE b e R R 7k —
EZPAN ) e e e 2
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Chromosome and karyotype of the crayfish (Procambarus clarkii )

ZHANG Sha, YU Shuhui, QIU Gaofeng "

(Key Laboratory of Freshwater Aquatic Genetic Resources,
Shanghai Engineering Research Center of Aquaculture,
National Demonstration Center for Experimental Fisheries Science Education,

Shanghai Ocean University, Ministry of Agriculture, Shanghai 201306, China)

Abstract: The crayfish Procambarus clarkii was introduced into China in the last century and has become a com-
mercially important cultured species. Most of previous research of P. clarkii focus on physiology, ecology and re-
productive biology. Little is known about its genetic basis. Chromosomes are carriers of genetic material. The
study of chromosome in P. clarkii can provide indispensable basic data for genetic improvement and breeding of
new varieties. In this paper, the chromosome and karyotype of the crayfish P. clarkii were studied by preparing
metaphase spreads from the tissue of immature testis using the conventional method of hypotension and air-dry.
Well-spreads in meiotic metaphase of spermatocyte and mitotic metaphase of spermatogonium were obtained after
DAPI and Giemsa staining. Most of chromosomes in mitotic metaphase were X-shaped, which are regarded as
metacentric chromosomes. The bivalents in meiotic metaphase were short rod with heterochromatin located at the
end. The number of chromosomes in mitotic metaphase and bivalents in meiotic metaphase was statistically calcu-
lated based on 50 spermatocytes and 26 spermatogonia division phases, respectively. The number of bivalents
which was N=94 appeared 28 times, accounting for 56% of spermatocyte. The number of chromosomes with
2N=188 appeared 20 times, accounting for 77% of the number of mitotic spermatogonia. Thus we concluded that
the number of diploid and haploid chromosomes of P. clarkii was 2N=188 and N=94, respectively. Since the mi-
totic chromosome is too small to perform karyotype analysis, we conducted a preliminary meiotic karyotype ana-
lysis based on bivalent length and position of the centromere. The karyotype formula is N=55M-+22(SM, ST)+17T,
including 55 metacentric bivalents, 22 sub-metacentric or acrocentric bivalents, and 17 telocentric bivalents. No

sex chromosome was identified.
Key words: Procambarus clarkii; chromosome; karyotype analysis; air-dry
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