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Chromosome Polymorphism of Three Populations of the
Grasshopper Yunnanacris yunnaneus (Ramme)
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Abstract: [ Purpose] Yunnanacris yunnaneus (Ramme) is an endemic species of China, in order to
understand the cytogenetic characteristics of different populations of Y. yunnaneus. [ Method ] The
chromosome karyotype and C-band patterns of the three geographic populations of Y. yunnaneus have
been studied using squashing and BSG chromosomal banding technique in this paper. [ Results ]

Three populations of Y. yunnaneus have a diploid chromosome number of 2n (4)=21, with an XO

sex-determining mechanism and a diverse chromosome type consisting of telocentric, subtelocentric,

ek H: 2017-11-02 BRI A 2017-11-21 R4 R ] 2018-03-12
SLETH: ERARRFESTH (31400351, 30760033 ) .
PEZ TS #XEARSCTTIREER], AFEFIE—1EH . 243 (1993—) , &, FEHTA, %+, TENFRIVERSE
HBPFIAFSE . E-mail: 1097535142@qq.com; KBS (1984—) , 5, mmaffllA, 4, Ypim, FEMNFE
A B B K H G 9E . E-mail: zxmalex@126.com
**E{EVE#H Corresponding authors: MIE (1981—) , B, #FwSIi A, M4, @Iz, FENFRIE RS E BPH
9%, E-mail: liuginggc065@]126.com; RKIEZL (1959—) , 4, =B, H, #8%, ETENFE R0
%Yo E-mail: 0xh82011@public.km.yn.cn
A2 H BBk http://dx.doi.org/10.12101/j.issn.1004-390X(n).201711006


http://dz.doi.org/10.12101/j.issn.1004-390X(n).201711006
mailto:1097535142@qq.com
mailto:zxmalex@126.com
mailto:liuqinggc065@126.com
mailto:oxh82011@public.km.yn.cn
http://dx.doi.org/10.12101/j.issn.1004-390X(n).201711006

AR

BRI, % A TR A Z S b 35

metacentric and submetacentric chromosomes. The autosomes can be divided into 3-4 large, 3-6 me-

dium and 1-3 short groups according to their relative length, the X chromosome is the large one in

size. C-banding reveals that the three populations have a simple type only with centromeric and ter-

minal C-band, and the numbers are different among populations, and the most having 21 C-bands.

The average value of heterochromatic content in this species is 20.99%. [ Conclusion ] The three

populations show obvious differences in the two aspects of C-band karyotype and external morpho-

logy,andwhichprovideanimportantreferencesforfurtherstudyofthepopulationdifferentiationofthisspecies.

Keywords: Yunnanacris yunnaneus; geographical population; chromosome; C-banding karyotype
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Tab. 1 Source and numbers of Y. yunnaneus in this study
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collection time location and elevation number
AT
2005-10 Eujrzn;hj:ﬁ 11 (1930) e
2005-10 D’ﬂ”ﬁiﬁ*‘@ﬂ (1970) o)
2016-10 ﬁiﬁ?ﬁ (1960) o

1.2 GOy il
W R = = T M HUE A5, KAl

AMERNAST] I8 PR s 1 2 0.05% BIRK KA
R 4~6 uL, 4 6~8 hJ5 i I BCHORS 88, A
0.08% MY 2L FEER K K2 10~15 min, PR AR
BE—VKEERR (3:1, RFEL) BE WM EE 6~12 h,
SRIGREA 75% kG R IRORAE™M . i A P HR i i
SEIRAFAF HORE SEA R, TERPLARE) B R A )
RIS /N8 B il o 2~3 AR E T b e 1 2k R
b, TEIN 45% VKSR 3K AL 5~10 min, i LRI
R AT R R, B S BT RO KR 3~5 min,
B b B, IR T oAb Ak E1E 2~6 do
1.3 C iz ab s

C WAL R BSG 2847, $5 B/
P BT 5% HrBchl A A1 Ba(OH), ¥ 50 <C
TE IR K A AL PR 15~20 min, HUH S5 AR 0 25
TR IRE, PR 2xSSC F 60 °C fEIR/KIALEE 1 h,
FH ) 1 B 0 22 18K e it T, 5% Giemsa 44
(pH 6.8) Y %, 10~15 min, ZEWE/KhPE, HART
B, EAES, ffi ] Nikon ECLIPSS E800 #17 i
AN, BERPIREL 5~10 DY ORTE WM . 4
R A AR A T e R B it C ol
RIS Hr) & A1t 53, I Adobe Photoshop
CS6 H R Y o AR KR DI RIEC X . e RS AR
P LEVEN S5 W bRifEdEF 151055

2 RS0

AR BT 3 A IR R Y B H
2n (3)=21; JeafRMLre, HAAu ., b,
FW A 2 kg e 1 e e AL XO Y,
et R 7 I RIEASE 3~4 XF K| 3~6 XF
R 1~3 X /N A R S A e R i PR 6 R X
C iy BUMRT PR, AELAG 3 22R0 MLy 5 i 88
HTE 3 APl R B R, RZMWE 21 %4;
AP 38 S e 0 o B N 20.99%. 1 T 43 1AL
I 3 A HB I Y (A ARRRE



36 AR 33 %

2.1 FESFMED LR H 8.02~5.32; /NAUGL AR 3 X (Sg.10), RL N

AR EAT 6 XFu . 4 XFWEIRA 1 PR 4.73~4.13; PR X R T RAIYL A, RL(H
i AR, PEYL AR X O oG 22k g A S 13.76, TEQRA AR = (Bl 1, 3R 2).
e R NF=25, YL@ iR 400 4L+3M+3S+ Pt fi CHrar 18 45, B4k 11 4%, Uiy
X, GFERBIGLENR 4 X5 (L), MHXHKEE RLIE 7 5550000 T Ly Ly Ly, Ms. Mg, My Fifk
9 17.21~10.41; hRIGE @R 3% Ms), RLIE Bk X F (8 2),

kr: ~ Y) “ “ “ L
“.s 00 ) 00 b aa (

A i X

1 ZEZFEELFIILMERERS C HiE
Fig. 1 C-banding karyotype of Y. yunnaneus from Humashan population
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Tab.2 Chromosome data of Y. yunnaneus in mitosis metaphase from Humashan population

C 7 S B /um C-band length

P AH SEHKE /um AHR K SE /% TG TS /% et R
No. group  absolute length relative length A LR S 7 heterochromatic content chromosome type
centromeric band terminal band

1 L, 15.93 17.21 0.71 1.79 15.69 st

2 L, 13.26 14.33 0.80 1.54 17.65 t

3 L 10.74 11.61 0.71 1.09 16.76 t

4 Ly 9.64 10.42 0.84 8.71 t

5 M;s 7.42 8.02 0.57 0.70 17.12 st

6 Mg 5.77 6.24 0.70 1.43 36.72 t

7 M, 4.92 5.32 0.70 1.11 36.79 st

8 Sg 4.38 4.73 0.50 11.42 t

9 Sy 391 4.22 0.57 14.58 sm

10 Sio 3.82 4.13 0.51 13.35 t

X X 12.74 13.77 0.74 1.40 16.80 st

it total 92.53 — 16.41 17.73 —

Ju e pRe] S gL 0 B S ol 17.73%, AREE NF=31, @R d 0 4L+4M+2S+X,
M, Yo R S e i & B AR B N Qe kA b gy PR KGR 4 X (L), RL{EZH 12.30~
B, N 36.79%; Mg IRZ, j{]36.72%; L, & fh 10.36; HRIL(AfA 4 %F (Msg), RL {H) 9.43~7.07;
8.71%; PEYL ik X M F Yl &l 16.80%  /NEIYL AR 2 X (So.10), RLE N 4.93~3.96; M
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Fig.2 Chromosome idiogram of Y. yunnaneus from
Humashan population
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Fig. 3 C-banding karyotype of Y. yunnaneus from Dayu population
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Tab.3 Chromosome data of Y. yunnaneus in mitosis metaphase from Dayu population

C iy 8L i /um C-band length

Py o SEKE /um HIRHE /% - . TG /% et fRTY
No. group  absolute length relative length & LR S 7 heterochromatic content chromosome type
centromeric band terminal band

1 L, 9.63 12.30 0.90 0.91 18.80 st

2 L, 9.59 12.25 0.96 10.01 st

3 L, 8.23 10.52 0.91 1.13 24.79 sm

4 Ly 8.11 10.36 0.70 8.63 st

5 M; 7.38 9.43 0.71 1.26 26.69 st

6 Mg 6.53 8.34 0.73 1.96 41.19 m

7 M; 5.95 7.60 0.70 1.08 29.92 m

8 Mg 5.53 7.07 0.72 0.81 27.67 st

9 Sy 3.86 4.93 0.74 1.10 47.66 sm

10 Sio 3.10 3.96 0.73 23.55 sm

X X 10.36 13.24 0.98 0.95 18.63 t

it total 78.27 — 17.98 22.97 —
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Tab. 4 Chromosome data of Y. yunnaneus in mitosis metaphase from Longpan population

C iy 8L i /um C-band length

S ML S XK SRR % et
No. group  absolute length relative length A LR S 7 heterochromatic content chromosome type
centromeric band terminal band

1 L, 12.63 16.49 0.68 1.40 16.46 t

2 L, 9.10 11.88 0.70 1.96 29.23 t

3 L 7.80 10.18 1.05 1.26 29.62 t

4 M, 6.82 891 1.10 1.16 33.14 t

5 M; 6.65 8.68 1.05 15.79 t

6 Mg 5.71 7.46 1.18 1.58 48.34 t

7 M; 4.90 6.40 0.70 14.28 st

8 Mg 4.73 6.18 0.62 13.10 t

9 M, 4.24 5.54 0.70 16.51 t

10 Sio 3.50 4.57 0.51 14.57 t

X X 10.50 13.71 1.40 13.33 t

it total 76.58 — 17.05 22.26 —
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Tab.5 Comparison of total heterochromatic content of Y. yunnaneus from three populations

Tl

C 717 8L numbers of C-band

SRS E %

populations

& 24k centromeric band

i terminal band heterochromatic content

H e SF W 5 1L F ¥ Humashan population
ETTRHEAFFIEF Dayu population
WYL 4% 1+ F B Longpan population

11
11
11

7 22.97
10 17.73
5 22.26
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