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Behavioral and morphological indices for phase transformation of oriental migratory locust Locusta migratoria

manilensis . GUO Zhiyong, SHI Wangpeng, ZHANG Long, WANG Guilong ( Department of Entomology, China
Agricultural University, Beijing 100094, China ). -Chin . J. Appl. Ecol . ,2004,15(5) : 859 ~862.
Based on the data obtained from laboratory and field experiments, this paper established the morphological and
behavioral indices for phase solitaria (S) and phase gregaria (G) of oriental migratory locust Locusta migratoria
manilensis. S-females and S-males jumped 1.4 times*min~!, and the frequency of turning was 1.3 times*min~'
for S-females and 1.4 times*min ™' for S-males. G-females and G-males jumped 1.6 times*min™!, and the fre-
quency of turning was 1.6 times*min " for G-females and 1.5 times* min~ " for G-males. Both jumping and turn-
ing behaviours were significantly greater (P <0.05) for gregaria locusts than for solitairia locusts. These behav-
ioral parameters of the frequency of locust jumping and turning can be used as “the behavioral indices for phase
transformation” . The F/ C ratic and the E/F ratio might be used as the morphological indices for phase trans-
formation of the gregaria and solitaria of Locusta migratoria manilensis. The F/C ratio goes up as the locust
- ~ grows, but the F/C ratio of females from the 4th instar to adult is less than that of the male of the same instar
and phase. Comparing with the F/C and E/F ratio of the male, those of the female exhibited significant differ-
ence in the same phase. The F/C ratio of the fourth instar, fifth instar and adults were 2.5,2.8 and 3.3 for S
females, and 2.6,2.9 and 3.5 for S-males. As for G-females and and G-males, the F/C ratio of the fourth in-
star, fifth instar and adults were 2.5,2.8,3.3 and 2.5,2.7,3. 1, respectively. The E/F ratios of adults can be
used as “the morphological phase indices for phase transformation”.
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Table 1 Behavioral indices of S-males and G-males for phase transfor-
mation(min ")

hE 433
[nstars  Eoologic

B4 Female

HEKE BREXE
Turn frequency  Jump frequency
1.694+0.365 1.716+0.545"
1.2750.335% 1.18910.297°
1.62510.361* 1.672£0.529*
1.17310.243® 1.253+0.367°
1.625£0.3624 1.647£0.442%
1.21410.311% 1.34210.523%
1.688£0.394% 1.62640.355%  1.53820.3713% 1.634£0.366"
1.2410.3168 1.19540.33%  1.27540.3358 1.21240.3188
G: BB Gregaria; S MBA Solimiria. b3 FI% | DMRT &3t, HF FH 4 HERLE 0.01
AFIERABE ARFHRRERKEE Same letters indicate no sigrificant difference,
and different letters indicate significantly difference at 1% level respectively by Duncan’ s multiple
range test. RERKE KK BN A5 N Psson 275, BAZRS LR, HEPHET4E
EX g+ DBF HRER Sutstical results in the table are square of(y + 1), becase turm fre-
quency and jump frequency are Pisson distribution, and it is found zero samples. §4 42 BERE AR
#5730 % The number of replicate is 30. 7] The same below.
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Table 2 Morphological indices of S-females and G-females for phase
transformation

B4 Mile

HEKE BEXH
Tumn frequency  Jump frequency
1.667£0.354" 1,620,466
1.223£0.33% 1.263£0.425
1.765£0.299* 1.79210.4*
1.187£0.2458 1.308+0,4448
1.6931£0.416% 1.7910.552%
1.378+0.373% 1.315£0.461%
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B Male B Fermale
B PO T RS RRE THI RS R
(F/C) (E/F) (F/C) (E/F)
Meantemors Meant emors Meantemors Meant errors
4 BENS 2.6810.053*4 - 2.564 10,035 -
4 BRAG 2.450£0.046° - 2.412£0.055% -
5 HEHS 2.919+0.086 - 2.8320.05%6 -
5 BRAG 2.717£0.06® - 2,618 0,04 -

B Adds  BEAS 3.5840.02 1.861+0.028  3.3780.05™ 1.95+0.019"®
B Adis BRAG 3.2434£0.08° 2.03+0.037**  3.008+0.079" 2.054 £0.04
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