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The Effect of Invasive Cricket Species, Gryllus bimaculatus on the Survival of Korean Cricket
Species, Teleogryllus emma. Lee, Eunaa and Ohseok Kwon* (School of Applied Biosciences,
College of Agriculture and Life Sciences, Kyungpook National University, Daegu, Korea)

This research was conducted to investigate the competition for survival between the
two cricket species: Gryllus bimaculatus (GB) and Teleogryllus emma (TE). The test
insects for this research were bred in the greenhouse of the Ecological Entomology
Lab, College of Agriculture and Biosciences, Kyungpook National University, Korea.
The feeding environment was 28°C to 30°C, Long-Day condition (16L : 8D) and Relative
Humidity: 50%~ 60%. The changes of the individual number in two species (TE, GB)
were checked every day. This research had three experimental conditions which the
ratios of individuals (TE: GB) were setat 1:2,1:1 and 2:1. The survival rate of GB
was net better than that of TE in the result of this study. However, due to the absence
of the diapauses period in the egg stage, GB would dominate over TE in the field
condition. The appropriate legal measure against GB is recommended.
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A 7 =2} (Gryllus bimaculatus, GB):= #5712
(Orthoptera) #5}m] 3} (Gryllidae)ell 43l U, of
ok Q1= ofzelyt F ofdd Ao FE:I FHX
520e o] oF Wi oF Sqle] mabdle) W xof ¥
Y7} alet.

o} F=2}u] (Teleogryllus emma, TE):= 57| & (Orth-
optera) 7|52tu| 3} (Gryllidae)ell 43} Fh=, A&, 2
EobAlol ol et A0l (TE)) AL )
Eoll 71 vsAE 7] Al S RS BASE B el &
I g T Sl Al o] W Lol A oF 7
NLzEe] 717ke B3 o] E R3}slr] ARHiear
e 9l (Bae, 1998).
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(a) Nymph of Teleogryllus emma
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(b) Adult of Teleogryllus emma

(c) Nymph of Gryllus bimaculatus

(d) Adult of Gryllus bimaculatus

Fig. 1. General figures of Teleogryllus emma and Gryllus bimaculatus.
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Fig. 2. Food used in the experiment: rice bran.

20| o|xl= & 69
FHA SFFEE] (TE) AR Aol AEE AsS 9F
= glezzt A5 (7, 2008).

Aty s H AN ZS A TA A ANA
AR G (TE)sh APEAFev] GBS Boha
] AFSHFA (30 cm X 46 cm X 19 cm)el] o] 5ulE- AlE]
& sk A%ele) Be 2 S A7) 9
gte] mE AT 2 dz2To] F JiASE 30vER 2
A S¥ TFE N F2IFEFT: 2ob1)

S o] Fglon 3] 3o} (Fig. 3).
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s Agw 2 20g

2 AL oo me} o] T =79 4 FE
"] (TE; Teleogryllus emma)$} 4 7] 3=2}0] (GB; Gryllus
bimaculatus)2 A2 o+2 A4 v &2 2-s}e] AA
A Fozx A A 27] WHERE 58kt
(Table 1).
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Table 1. The experimental setup by the size of each cric-

ket species.
Density
Size Experimental setup (TE : GB) Control
1:1 1:2 2:1
S S11 S12 S21 SC
B B11 B12 B21 BC

S, body length 0.5 cm; B, body length 1 cm
SC, body length 0.5cm TE; BC, body length 1cm TE

Fig. 3. The experimental setup of the breeding box.
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(a) The predation of Teleogryllus emma

(b) The predation of Gryllus bimaculatus

Fig. 4. The predation of Teleogryllus emma and Gryllus bimaculatus.
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<+ Bo|a, A FaAAL A vt sEol A
(Figs. 5, 6).
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Fig. 5. The average survival rates of Teleogryllus emma Fig. 6. The average survival rates of Teleogryllus emma
(TE) and Gryllus bimaculatus (GB) in the S experi- (TE) and Gryllus bimaculatus (GB) in the B experi-

ment. ment.
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Table 2. The analysis of variance on the survival rate bet-
ween TE and GB for the S experiment.

ANOVA TABLE
F-ratio P value
S11 0.119 0.730
S12 21.692 0.000***
S21 5.203 0.024*

*P<0.05, **: P<0.01, ***: P<0.001

Table 3. The matrix of pairwise comparison probabilities
on the survival rate between TE and GB for the
S experiment.

Experimental setup

Size Treatment plot
S11 S12 S21
S 0.073 0.000*** 0.024*

Fisher’s Least-Significant-Difference Test,
*: P<0.05, **: P<0.01, ***: P<0.001

Table 4. The analysis of variance on the survival rate bet-
ween TE and GB for the B experiment.

ANOVA TABLE
F-ratio P value
B11 0.382 0.538
B12 10.467 0.002**
B21 4.257 0.041*

*.P<0.05, **: P<0.01, ***: P<0.001

Table 5. The matrix of pairwise comparison probabilities
on the survival rate between TE and GB for the
B experiment.

Experimental setup

Size Treatment plot
B11 B12 B21
B 0.538 0.002** 0.041*

Fisher’s Least-Significant-Difference Test,
*: P<0.05, **: P<0.01, ***: P<0.001

o= %] FoAe] 9L, S21 0.0242 FA] Fo5t
ZFol7} Sl A o2 el (Tables 2, 3).

39, A BolM = mprA| 2 BAMHEA I LSD ALE-
A7 A ®F B129] P3ro] 0.002%2 =2 §-2|A4d 0]
U3, S21 G A] 0.0412 28 2}e]7} Q= Aoz e}
Yo} (Tables 4, 5). ukd, A1§l S9} B 25 $H] 50| (TE)
o} AHFAEEH (GB)S 1:12 A3 A &g

. HeA

B 018 Aol7} gl Aoz Vel
3.0% A4 A% HAZF AL F L ANF 24

Alg S1leAM = 5708 HbE-F FollA] gt 7fe] ke
A=Y h15Eetv] (TE) 2701 7F A%, 4709 Hhaol|A)
A7 5ete] (GB) 242 1A, 5704, 370A, 370 A 7F A
Eaolch AY S12elAE 5709) g mE AEAE
2ha) (GB) 2704, 170 A, 5704, 270 A, /A7 AEsLY
o AY s21e M= 5] WaET F Ao whage)
A 752k (TE) 270 A, HAI7F AE, 3702 wbE—e)
A A 7)Eebe) (GB) LA 2704, 67031 7L A3 et

A7 BILIANE 5709) HHE FollA) 3742) Hha)
A Sk sEekm] (TE) D0A, 2704, 470274 AE, 2712] 1t
7oA a7 (GB) /WA, 5 AL ek
A7 12643 5709] b7 oA 37)9] Hhael A)
SF5=tn] (TE) 4704, 2704, 270 A7} A&, 270 2] vhs
Tl a7 Fetn] (GB) 14 A, 370 A 71 AEsksit. A
Y s219M= 5709) WhE 3 47 whEpelA) 939
Te2ta) (TE) 370A, 1A, 170, 47027 A&, 171¢] 1t
Bwo] A F|Fekn] (GB) 10 A 7F A& A,

o] o Ash o] A @ AAS vl gl whe HA
o Ashe A9 s A%, AaTFe] (GB)S HE A
& ARTE F 120, A5 (TE)S A AE AE
7E % 715k AY BY) A$ aTFw] (GBS 2
AE AFTE F 50, AT (TE)Y 25 AE

=
AP FE= = 107) 4k (Table 6).

w

Alg se} Bell AMS-Hl FFetulE A2 AA &, o] A
etz 22 dfelzhe 7HY shel AdEe Adsed
o vl FFetn] of 3o N7 A" AHE &
31e] 7|Zo = Akl AF S11, S12, S21 A S, A=
g (TE)= $-3skA $3la, =+ SC I35Fev]
(TE)Y= - +31717ke] 794 o]t 4 7 5=2}u| (GB)
o] HF Hz 3 7)7He AF SilelA 504, S12¢]4
489, S210)A] 53o|eict = TERT 27 =e)n
(GB)®] $-3}7} Wi o ki)

A (TE)Q] HF Hx $3} 7172 A3 Blld
A 429, B12¢|A] 454, B21o|A] 404, tj=F BCe|A]
36doloiet. A 7 SFetn] (GB)o| i Hx 3 7|7he
AlE Blle)A 299, B12¢| A 324, B21ej|A] 27 o] it
%, ST (TE)S] B+ Hx $3tug 87 St
(GB)®] H+ |z 3P} w3ty o =t (Table 7).
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Table 6. The final number of individuals survived in the experimental setup.

. . Number of . . Number of

Experimental Species o Experimental Species A
setup survived |nd|V|_dgaIs setup survived md'V'.dl.Jals
survivied survivied

GB 1 TE 1

GB 5 TE 2

S11 TE 2 B11 GB 3

GB 3 GB 5

GB 3 TE 4

GB 2 TE 4

GB 1 GB 1

S12 GB 5 B12 TE 2

GB 2 TE 2

GB 1 GB 3

GB 1 TE 3

GB 2 TE 1

S21 TE 2 B21 GB 1

GB 6 TE 1

TE 1 TE 4

Table 7. The average time of first adult emergence in TE

and GB. (unit: day)
Species
Experiment
TE GB
S11 X 50
S12 X 48
S21 X 53
SC 79
B11 42 29
B12 45 32
B21 40 27
BC 36
n #

2 A= AA 0.5cm (S)2} 1cm (B)Y) 7=}
u] (TE)e} 7] 5Fetn] (GB)o] WA vl w2 7+
9] NAS H3E SAS BT & AP =y
2k Aefoll A k| sEebu] (TE)9F #d 7] 2] (GB)7}
FAlel A 7S AEFEE] (GB)7E FASE
(TE)S] MAZ Z7)el vIX & 3k dolrr] $lsf A
A= St

T o JNAS wEkE 1ok W, AWAS] =77 2R
ol = 7 Fetu] (GB)7F &S] (TE)Eet AlE
o] ofatgla, AT SFet] (GB)S] Z7|7F ARSFE 4
Tehu| (TE)F AlF o] 7¢] di5allAE A& & 5 sl
=3

WAZY 2 o), S Fehv] ((TE) AEE2] 43 g4

7} AR R A ] (GB)e] AEEe SAIE
u] (TE) A= 0e} wekAst A7 setn) GB)e| =17
b ARG YEgo] FFabu] (TE)HT Fold= 7
& glskget AL =277k 2 W), AEEe) (GB)
o) Az go] B ] (TE) AEgR} 23 o ¥od
Reow wel #FEw] (GB)7} 97I%e}n] (TE) U}
% o e AL o 4 U9 w3 Aoz g
g7)zele] (TE)e] AZEEL 4a7)eln] (GB)T 24|
S EIP EERIERE ey

MAZ} 24 ), AR52) ) gol AFTele] A7t
"] (GB)e] 2% AEo] o xtor], Ba] I7IFelv|
(TE)S) AA57t Agolw 27847, AT (TR
o HE 2G| o ¥ AL o & Y AR
o, A 7)Eel) GB)e HE W=D B Aoz
e}

7| seln] (GB)e] A% 93} 7|7ke] matis e
Aygare] wade Aolch A7 S| AAAE A
sejn) (GB)7} W) Aol vl sh7)Eetn) (TE) B A
Ho] oty oA aew AY B AR
A sEel] (GB)e) W AE 3 %, wFz st A
2 7hast AR TE AY @ o, 7wl Hx
Kz 95 717mbe AR Aol ozl Ad F4 wE
AEetle) 23} 71728 2ARle} £ o AT ghe o
< 2as} AA e

2 AQelN Sl (TE)e} 47 %20 (GB)e)

F  AAez QA7 sFIFE] (TE)2] AAH 213
v #Ey o5 JHAIZ AtelolAe] AL &
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Aty & 4 Qlek AR 37 ol Sk ek
(TE)e} 87 5etn] (GB)S] &g ZA¥E i &
AUxol, A s} B ZF, 1:12 AYPE W H4EE
Atolo] f-olAdeo] ¢, 1:2,2:12 P& Sl
AEE Atolo] fojAe] EA1F o, MA4r B2 F9
AEEo] AL Fur) o] Wiglth o] AHE B3 ol&
T el & 2 AARGE 7 AAE 7] A
o ZA 49L& U o2 HPos Ais
M o= 74

5] (TE) A E 7S] (GB) =% #|shd
ZF oA 32914 55 A4S 9, o) Y F
A G ZFaol] 2 F3FE mHeh AA A A A
FAts vwE e o, 95 A A= o Al
2 oo 4 9l AEAFE (GB)2] MAS St &
=7} GAFE] (TE) vlsl] & 7o, o]o] wh& A
AX AN "Hed TPeAd R HEe] 55 ZA7HA
doutA HH GAFH] (TE)S] &Ll B2 JFs
A Hog gekge) it AA A, AE 7 5Fee] (GB)
o) w3} JAHdE BFel S-S SEo] Bohe
A& & 5 ek F E AT (GB)7) S FEkr]
(TE) NAZL Z71el| k& 7135 & 4 9o

A7 Eet] (GB)] AtdAtbdew Qg AEEI 7
Aoz Qi QELL vwslr] 95t d2APL 3
B gar} glvh w3t 300 7 FFei] Zﬂﬂﬂr A
4 HEE o g 71%95 o] Ags] & "ev)
et 18 7H7<ﬂ° ARRE ZRekS o), TES} ‘*”Q%ﬂ
1] (GB) ol *&J‘ﬂ ofe] R3S A, o]H Fol
$3 & A Ags B FBer) 9l 5 eyt &4
F2hu] (TE) 9Joll o2 At AFetv]el A 7 selv)
(GB) 7ko] =& AYS FallA 1 3¢S wjuws] %
B EE] (GB)S] =W 4 7FsAdel wist 37 Al
2 Z43 gav) glvh

AT FEASAANA TFAEY] dsto =,
olgThy & W AdTFos sl g d
°H9&9~T—%—Bi BEE 5 e A4S 42 v ldKim
et al., 2005). F-&-H3t AEF|Fein|e] F2 9 Il
S 2R ST =l o =7t ol
o] & Ay Az} Fel=Egle) wehA, ol2it AE =
2 9HF EF T (GB)o =4S L Al &
53R 425 FosoF & Aeolth dAl e
ek Alg o] AatE o] gl ARl wel AE T 5
(GB)®] A& H=ES Zouirlel & 7o, 3]st
v ((TE) dell= nE 223% FAFehu]o] MAE fA
=] HEF o & Aol

1o ofy

| 2

2 AFE= o2 AH A5 (Gryllus bimaculatus,
GB)®l =<lel W =aE 97)%etu] (Teleogryllus
emma, TE)Q] 7fAZ= 7] 4 913 o] A wa),
s setu] (TE)eE 7 5etv] (GB)e] A= 7HAl4
vl gl mhe AE AAE A A el

Algel| Abg-gl 87 FeEte] (GB)eF 52| (TE)
AT At FdAE At st 23 AR SAT
A o] 2AleA gk AR WA S-S AHEEE T

A& w1 28°C~30°Celw], A+l =71 (16L : 8D), 4
HEFEE 50%~60%2 At v F Fo AA4
£ AE3 NAS W3ks 2k

£ A HFeolE Aed AR 05cm, 1eme]
75 (TE)*E AE7Fet] (GB)E o83t 9
2] (TE) : 2 A 5etn] (GB)o] 7HAI4 wj&S 1:2,
1:1,2:12 e ¥ 78 2710z Agsd. 1 2
s AAZL g weli AbaA ekl GB)S] Aol of
3, Al7ke] Ag4s AT ek (GB)S) Al o] 9

seju) (TR AaE Ae & 5 Ak HE A=

Fo Gy ARTEee] (GB)H.om, A4EHA et
(GB)9] =317} ol g Hol = 275m AR o) BT A
& RoT I Feiv] GB)S) AEES 2 Aole B
oA et wh, SHAFeie] (TE)S] AEgo] 2 Fo
= Frashs @abol ek

=
8 E
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