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ABSTRACT : This study was conducted to investigate the biology of three species, Tipula latemarginata
Alexander, T. nova Walker and 7. aino Alexander, of the Genus Tipula in Korea. Field surveys for
the biology of the species were carried out at the three sites of Neaseong Stream area in Bongwha
County from January 2001 to December 2005. Also many individuals of the species were reared in
laboratory to investigate the biology. The larval habitats of the species were streams, rivers, paddy fields,
damp earth or leaky revetments. The 7ipula larvae were herbivorous. Newly-hatched first instar larvae
fed on soft algae, and the larvae gradually fed on leaves, stems and roots of a variety of plants or
hard leaf litters, as they grew. During the molting of the larvae their body kept moving from left to
right and up and down. Molting usually took not more than 2 hours, and about four hours after molting,
the larvae started to eat heavily. The Tipula larvae in aquatic places moved to drier land for pupation
and went through short prepupal stage lasting 1-2 days for pupation at fourth instar larval stage. When
emerging, the Tipula pupae placed their head and thorax on the earth, but the other parts in the earth.
Emergence from the pupal case required about 20 min. to one hour. Mating of Tipula adults took place
within 5-7 min. after emergence and the duration of mating was about 40 min. The female adults of
the species laid eggs by walking with 3 pairs of legs over the damp earth or algal beds. Their body
was positioned vertically on the ground with their wings spread 120° and legs landed on the surface.
The oviposition usually took place from one day to 4 days after emergence and the number of eggs
carried by female adults were an average of 501-760 per individual. Tipula adults didn't normally feed,
and drank water only occasionally. For a few days after emergence, the adults reared in the laboratory
rarely drank water. As they neared to death, however, they frequently drank water. The longevity of
adults reared in the laboratory with only water during the summer was ca. 4-9 days and males usually
survived a little longer than females. The longevity of 7. nova was increased 3 times or more as much
by feeding them 3% sugar water. Male adults of T. latemarginata outnumbered female adults by 2.6
: | in the fields.
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£ 5 3t=4Y Tipulas;ol 431= Tipula latemarginata Alexander (of|otoji=ztthy), T. nova Walker
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Fig. 1. Map of the study area.
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Table 1. Number of eggs carried by female Tipula collected
from the study area in 2002

T. latemarginata T. nova T. aino

Number 212-851 593-936 573-935
Mean+S.E. 5011 697+1 760+1
Individuals 30 25 25

ahmQlck ol A ke AT AV} foch LR
& WUlE A7)R] ¢al g Folx, AZto] Aipd
g2 7k MojjA HAe Mo ulHch

O

o
™
1) MAIX|
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L =231 o|7] 9o AJAlStcHAlexander and Byers,
1981). Limoniinae+= A]X1Z]7} t}F5}4 Tipulinae 2ot
] &3t X|H-S AESHPritchard, 1983). T, simplex®}
28 Tipulinge®] AB= Ags] AR EoF Lofw 4
4= 9l o, Cylindrotominae2] B3X= 159 7|F AlE
of ofste] AlgtElth(Peus, 1952).
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Table 2. Comparisons of pupal size among the three species of genus Tipula collected in the fields or reared in the laboratory from

March to October in 2002

Sex Size (mm) T. latemarginata T. nova T. aino
Body length 15.0-20.0 21.0-26.5 19.0-24.5
Mean+S.E. 17.24+0.40 24.1£0.52 21.3£1.64
Body width 2.5-3.3 2.8-4.2 2.8-3.5
Male Mean+S.E. 2.9+0.07 3.5+0.12 3.1£0.21
Body depth 2.4-3.1 2.9-4.2 2.7-33
MeantS.E. 2.7+0.08 3.4+0.11 3.0+0.17
Number of Individuals 30 30 30
Body length 16.0-24.8 22.0-33.0 28.0-30.0
Mean+S.E. 20.3+0.77 27.7+0.88 28.7+£0.67
Body width 2.7-3.9 3.4-52 39-47
Female Mean+£S.E. 3.340.12 4.240.17 4.3+0.23
Body depth 2.7-3.8 3.2-5.0 3943
Mean+S.E. 3.2+0.12 4.0+0.15 4.14£0.12
Number of Individuals 30 30 30
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Fig. 2. Longevity of adults for Tipula nova reared in the
laboratory with only water during the summer in 2002.
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Fig. 3. Longevity of adults for Tipula nova reared with 3%
sugar water during the summer in 2002.
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Table 3. Sex ratio of adults for Tipulinae collected in the fields or reared in the laboratory from March to October in 2002

Species Conditions Individuals Sex ratio
Males Females M : F)

T latemarginata Collected 576 223 26 : 1
Reared 82 58 14 :1

T nova Collected 29 22 13:1
Reared 145 107 14 :1

T aino Collected 136 89 1.5 :1
Reared 54 23 23 :1

K L

Fig. 4. Bionomical photographs of Tipula latemarginata. A, eggs laid on algae (10x); B, eggs hatching (10x); C, first instar larvae
(20x); D, exuviae of first molt (20x); E, larvae on 2nd molting; F, larvae living on the leaky revetment; G, prepupa (6.3x); H, pupa
(female) I, adult emerging on the ground; J, pupal case; K, adults mating on the wall; L, all stages of life cycle (egg, 1st-4th instar
larvae, pupa, adult: female).
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G H
Fig. 5. Bionomical photographs of Tipula nova. A, eggs (50x); B, larvae on 2nd molting; C, prepupa molting into pupa; D,

pupa(male); E, exuviae of prepupa; F, adult directly after emergence in the field; G, adults mating in the breeding cage; H, all stages
of life cycle (egg, lst-4th instar larvae, pupa, adult: female).

A B

Fig. 6. Bionomical photographs of Tipula aino. A, all stages of life cycle (egg, 1st-4th instar larvae, pupa, adult: male); B, adult (female).

7) M| Burton (1970)- British Columbia®l| A T. paludosa= board
tap2 & RS o} 80% oo 3okl Fict Coulson

AR oA et o S0l 27t oA (1962y2 T. paludosas HFO2 B4F 28t of F-2
t} ¢ WoHFreeman, 1964; Hemmingsen, 1965). Traynier2} 7 o AL "7 172 ;10| N, E T subnodicormis
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=4%7] 5904 2 Adu7h 1 tojeal Hok $HH Laughlin
(1960)2 T. oleracea A3%2] )7} 1 : 12 1 47} vl==8}
o} Tk Pritchard(1976)= T. sacra A 52] AJH|= A
o) AF L] HI7E 2 1oL, AEAA S & & Sl
ol2 Al7]ols AR 7t SRR @3] gkl Fo
A2 LA QPN 1 571 Fasher o=
Ao FHEL Axgo] 27 wiiZoltar Fok 11 9o
T Zitk e Aol Bet At wol gle, 1 At
HE22] 53 A9k SIS Aolrth ket AR
Aol wieh =rgo) thE L, 93} Aj7to] thEm, EIF HF
EAE 022 off A7|of|, oJEA A sk=tfo] w2t
I A3} o2 A Ue7) wjEo|chJackson and Campbell,
1975).

B ALY T latemarginata= oA Aol =3 o)
AHQ] H|7} 2.6 1 18 7o) A4 Wkt Ty AN
defdlde oA o gAY H7h 14 0 12 O Zelr}
R Eo}E3UtH(Table 3). T. nova= oP¥ AFefet A=
Zefoll ] L AgulzE Z42E 13 1 13t 14 1 12 $300] Y3
T S o BUTE T aino®] AUl ob Aol
L5 : 10]aL, ARS: AEjollil= 23 1 12 FA] $310] YZE
o oha o gkt
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