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Abstract

Karyotypic and idiogram studies were preformed using male predaceous spear-headed katydid, Palaecoagraecia
brunnea (Ingrisch, 1998), and male bluish-green rice grasshopper, Hieroglyphus banian (Fabricius, 1798), collected
from Lamphun and Chiang Mai provinces in Northern Thailand . The mitotic chromosomes were directly prepared
from gut tissue and male testis tissue by colchicine-hypotonic-fixation techniques and stained by conventional staining
20% (v/v) Giemsa working solution. Chromosomes were observed under compound light microscope (1,000 times).
The results showed that the diploid chromosome number of the male Palaeoagraecia brunnea was 2n=13, including
12 autosomes and 1 X chromosome. The karyotype formula of the male Palaeoagraecia brunnea was deduced as:
2n (13)=L'“12 + X (L™ chromosome. The diploid chromosome number of the male Hieroglyphus banian was 2n=23,
including 22 autosomes and 1 X chromosome. The karyotype formula of the male Hieroglyphus banian was deduced

as: 2n (23)=Lt8 + Mt6 + St8 + X (L) chromosome.

Keywords: Palaeoagraecia brunnea, Hieroglyphus banian, Karyotype, Chromosome, North Thailand
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\@nannsuaziume gninwanwliluefiaueanasead

70% davintuiinneidoudiatnauaziivsnely m unas 2 N e
LT . L anuautiilalylnafawagfizalaslyloauuy
FWNVFATVaIRIUTANAToAUTMEATIZAULITas o .. . . ,
. . g fnaauddnwin 23 urd Usznaudisealalon 22 uvis

LALLTRRDRINLNGAR (Animal Collection of Cytogenetics . - - 7
Hulaslulousfiamlamunin (telocentric) Nanua lag

and Cytosystematics Research, AC) MA3TTIANEN Atwe . B . .
wisaaniu 3 1w Usznaudislaslulouswalng 4

Fneneaes YrInenaugaslnd e liEnun1IdnE

g (A7 1-4) IWIANAN 3 ¢ (§71 5-7) URZIUIALAN 4 §

U

A 4 e
du9 MAsTesdellluauna

(6 8-11) uazlaslulouiwe 1 uris lasdulasluloy X

f
AaA

fidawalvg notanmadevilasTuloudrodauguuy
553001 WEN1InATIINUAILRIITasReARFEIWSD
funiadulaafuuueslolnduasdnuandnalalslnails
meﬂﬁ (Figures 3, 4B and Table 1B) URZENANTOL DY

v o

gasua3lolndlddad

2n (23)=L‘8 + M'6 + S‘8 + X (L') chromosome

)

e

4
Figure 1 General characteristics of Palaeoagraecia brunnea ’ ( ‘ '
(A) and Hieroglyphus banian (B)
5 6 X
Nan"ﬁﬁnjgﬂ Figure 2 Metaphase chromosome plate and karyotype of
é?ﬂ AW 1;{»] Frnantnal e las o La i male predaceos spear-headed katydid (Palaeoagraecia

AWRBUATIWIN 13 Uvid Usznaumvaalalsoy 12 wvig il brunnea, 2n=13) by conventional staining technique
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Karyotypic Study of Male Predaceous Spear-headed Katydid 293
(Palaeoagraecia brunnea) and Male Bluish-green Rice Grasshopper...

I3
ITatuazasUua
nanisansilaslulonvasanuandiilalsinan s
(Hieroglyphus banian) wuinlasluloayvasanuaudn

lalslnaila seaadasnunun auﬂﬁwf‘:ﬁizqﬁqﬁiwmu
Iﬂﬂuimwawaaﬂ@‘i’l,mgfvnLmuﬁn"l,akvlnaﬁmwmjwhﬁu
23 uyig ﬁgﬂLLmJLLﬂ’%IaVL‘ﬂﬂLLuumImsﬁw’%ﬂﬁwm UaY
wulaslulsumenduszuy XX/X0™™ (Table 3) wanannil
Tizoansostivansmcunslolnddulngzesdnuanlu

296 Acrididae fiUsznauaislasiulayaiainlaisunsn

uazlaslulauwenduszuy xXxxo lagweniailaslylowy
wedu XX uaziwariiln X0*'°%

Figure 3 Metaphase chromosome plate and karyotype of
male bluish-green rice grasshopper (Hieroglyphus banian,
2n=23) by conventional staining technique

Table 1 Mean length of the short arm chromosome (Ls), long arm chromosome (LI), total arm chromosome (LT),
relative length (RL), centromeric index (Cl) and standard deviation (SD) of RL, CI from metaphase cell of
male predaceos spear-headed katydid (Palaeoagraecia brunnea, 2n=13) (A) and male bluish-green rice
grasshopper (Hieroglyphus banian, 2n=23) (B)

Species  Pair Ls LI LT RL+SD Cl=SD Size Type
A 1 4.023 5.090 9.113 0.180+£0.012  0.559+0.036 Large Metacentric
2 3.415 5.001 8.416 0.166+£0.007  0.594+0.044 Large Metacentric
3 3.409 4.604 8.013 0.158+0.007  0.575+0.035 Large Metacentric
4 3.387 3.944 7.331 0.144+0.009  0.538+0.030 Large Metacentric
5 2.635 3.278 5.913 0.117+0.006  0.554+0.030 Large Metacentric
6 2.439 2.738 5177 0.102+0.007  0.529+0.031 Large Metacentric
X 3.018 3.765 6.783 0.134+0.008  0.555+0.037 Large Metacentric
B 1 0.000 6.677 6.677 0.149+0.024  1.000+0.000 Large Telocentric
2 0.000 5.843 5.843 0.131+0.011 1.000+0.000 Large Telocentric
3 0.000 5.108 5.108 0.114+0.029  1.000+0.000 Large Telocentric
4 0.000 4.649 4.649 0.104+0.030  1.000+0.000 Large Telocentric
5 0.000 3.962 3.962 0.089+0.019  1.000+0.000 Medium Telocentric
6 0.000 3.473 3.473 0.078+0.016  1.000+0.000 Medium Telocentric
7 0.000 3.303 3.303 0.074+0.017  1.000+0.000 Medium Telocentric
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Table 1 Mean length of the short arm chromosome (Ls), long arm chromosome (LI), total arm chromosome (LT),

relative length (RL), centromeric index (Cl) and standard deviation (SD) of RL, Cl from metaphase cell of

male predaceos spear-headed katydid (Palaeoagraecia brunnea, 2n=13) (A) and male bluish-green rice

grasshopper (Hieroglyphus banian, 2n=23) (B) (continue)

Species  Pair Ls LI LT RLxSD ClzSD Size Type
8 0.000 3.065 3.065 0.069+0.015  1.000+0.000 Small Telocentric
9 0.000 1.716 1.716 0.038+0.010  1.000+0.000 Small Telocentric
10 0.000 1.560 1.560 0.035+£0.008  1.000+0.000 Small Telocentric
11 0.000 1.228 1.228 0.027+0.004  1.000+0.000 Small Telocentric
X 0.000 4.088 4.088 0.092+0.037  1.000+0.000 Large Telocentric
*) I . Large
1 2 3 4 5 6 X
. Large . Medium D Small

(B) I
1 2 3

5 6 7 8

000

X

Figure 4 |diograms of male Palaeoagraecia brunnea, 2n=13 (A) and male Hieroglyphus banian, 2n=23 (B)

Table 2  Review of cytogenetic reports in the family Tettigoniidae

by conventional staining technique

Family Sex determination system Reference
Tettigoniidae 21(3), XX/XO Na and Bing-Zhong®, Ferreira and Mesa"",
Warchalowska-Sliwa et al.®"?,
Grzywacz et al.'’, Hemp et al.®"",
Barranco et al.”®
23(3) 24(%), 27(3),
29(&) 30(9),
31(J) 32(%),
33(3) 34(%),
35(9)
24(3) 24(%9) Neo-XY Grzywacz et al."’
Only genus P. brunnea 13(3) XX/IXO This study

Palaeoagraecia
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Table 3  Review of cytogenetic reports in the family Acrididae
Family 2n Sex determination system Reference
Acrididae 19(3) 20(2), XX/XO Mesa and Fontanetti®, Grzywacz et al."®,
Bugrov et al."®, 11983", Ashok'®, Koli et al."®,
Phimphan et al.°, Sandhu and Chadha®',
John and Naylor®
21(3) 22(2),
23(3) 24(%)
Only genus H. banian 23(d4) XX/XO 11987", Koli et al."®, This study
Hieroglyphus

uaslolndvasdnuaniilalslnaiadsnwme
LLLI'UI‘LIT]ELL (primitive) tfiasaniilasluloudusfiamnla
wnsnienue sondnsmsuaslelnduuulusmi
tenaauNUITNYTE laoganadediunsansves
Mesa and Fontanetti ﬁwuiﬁéfﬂ LL@uluﬂdﬁAcrididae ams
auinsytuuuvauailelndupulunwlizs e $waw
lasluloudwaspairiniy 23 lwwer waziulasluloy
R laLTUNINNInLe°

nan13sanE luenuanEIRIT IR N WL T
laslulondnaauatindy 13 uve uazansmcuadle nil
Usznaudslaslulsusfiawmisuninuwalnaonse
Faflanuuandrsainseumsdnsneuniilves
Fnuausfiadulured Tettigoniidae nasruwanlaslulay
fnaend suavadlasliulon uazsiavaslasialon wuin
fiwnlaslulouanaoudasusd 21 £9 35 uris (Table 2)
uaﬂmnf‘:ﬁawummﬁuuﬂimaogﬂiniﬂﬂuimﬂmmu
199 Aefiz wwunaslalndfdsznavludrslaslulas
riamlaauinrdeszlanaunin muwealnguazwe
nANY S’fdLﬂuﬁﬂwmzLLﬂ%IaVLwﬂLLqumwmmaomiwmw

&4 gauszuulaslulouiwels LL@]ﬂ@l’NﬂuﬂﬂLﬂuLLUU

LN
xx/X0 laslasluloy X uwlaslulousiauniiouwnia
Wflaunenue anuin Grzywacz et al. TINUINTANUAL

yriandszuulaslulouinanuy neo-XY™

Warssufsuueaslenduasdnuandiim
wanfudnuanasiadulued Tettigoniidae WUILAT
TolnfluasdnuandinineniansauuNawnio
ﬁawq%?wuwnwsﬁauiwqﬁaﬂ Aaannslaswiyas
sraulasluloufingneanuiannasduiuinan lag
gaaasaInuNguHIiauwinisszaulaslulouves White®
ﬁaIquImumaLﬁ@mnﬂﬁlﬂuLLiJaamanﬂmiwqgﬁﬁ
Aamsuaninuastusiulaslulsusiamlarmuninuie
orlastounsn 2 uris udifRamsdouuiuiusim
wnlnaidiod (centric fusion)asnudaaliulaslulousiia
LMW NASOTULINLTWISNE W% 1 U9 TUEI%
TaslulouusduilufioulnafioseziAansgams
(loss) wazdinarnlwinuinlasiulonanad (Figure 5)

LLuuﬁwaauf‘ILﬂuLﬁmauu@gmmuﬂﬁﬂuuﬂm
yaslassafrslasluloufiAedusznineiTauwnisley
lFfayaneiugeaasszauimadaiuayu lun1igad
aummumuLmumaaqmsmm’mmmisv@uiﬂﬂﬂw
maammmmaﬂ Tettigoniidae 2z@asfnwLANLANTE
nefingng doldluawan Lwaauumguua:lﬁ’lmmumaaa
awuagmﬁgﬂﬁaaﬁqﬂ
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Figure 5 Model of chromosome rearrangement
by centric fusion
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