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Table 1. Meteorological data at Chonju (Korea Meteorological Administration 1997)

March April May June
Early Middle Late Early Middle Late Early Middle Late Early Middle Late
Average 97 6.2 84 6.6 108 128 14.0 18.2 18.7 179 208 237 24.8
temperature Ordinary year 34 5.5 72 103 126 148 164 177 195 206 221 232
‘97 25.2 14.6 0.2 57.6 31 3.3 1046 294 23.2 72.6 66.0 71.4

Precipitation 5 yiory vear 214 170 207 82 377 334 360 319 204 404 390 67.3

Table 2. Number of the leaves per branch of Zelkova serrata

Number of leaves

per branch 3 4 5 6 7 8 9 10 11 12 13 Total
Number of branches 1 2 6 13 %5 30 26 10 7 2 1 123
(%) 0.8) (1.6) (49 (10.6) (20.3) (244 (220 @1 (7)) (16 (0.8)

Table 3. Number of the branches and leaves with galls of Zelkova serrata

Order of the leaves® 1st 2nd 3rd 4th 5th 6th 7th 8th oth Total

Number of branches (%) 6 (2.6) 38 (16.4) 58 (25.0) 64 (27.6) 36 (15.5) 19 (8.2) 6 (26) 4 (1.7) 1 (0.4) 232
* Order from the base of branches.

Table 4. Number of the galls according to the leaf veins of Zelkova serrata

Order of
leaf veins Ist 2nd 3rd 4th 5th 6th 7th  8h 9th 10th 1ith 12th 13th 14th 15th 16th Total

Number 69 120 93 67 61 50 52 45 34 34 22 15 8 2 1 1 605
of galls (%) (11.4) (19.8) (15.4) (1L1) (10.1) (8.3) (8.6) (7.4) (56) (5.6) (3.6) (25 (1.3) (3.3) (1.7) (LD
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Fig. 2. Gall formation process and fundatrix of Paracolopha morrisoni. A. Ventral view of the migrating fundatrix (bar=0,
Smm), B. Just formed gall under the elm leaf (bar=2mm), C. Open gall showing a fundarix larva (bar=2mm), D. Fully
grown galls on elm leaves.

o (Fig. 2). 399 43 JHE oA 2] 5t Hla ey Agshe AAgoA ZHole] AFe]l watx 5
49 239 F¥ol ¥AHE EUF do EAIz T 2 1299 Zol7t 11.05 mm, Zo] 6.60 mme A3
299 Aol Eg ZAF A Zole 298 mm, F& 2. AAHRT (Table 5, Fig. 3).

24 mmojRlct. olNd Fde A z7lolE Aolgt Zo) 9% A9 AFFAE R Ay $Y0) ¥R
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Table 5. Changes in lengths. and widths of the galls induced by Paracolopha morrisoni on the leaves of Zelkova serrata (unit ;

mm) (n=30)
April May
Gall 23 2 1 5 8 12 15 19 22
E,ength 2.08+1.133 501+1.498 7.96+2122 8.63+2.188 9.17+1.618 11.05+1.937 9.42+1.645 8.68+1.646 11.15+1.842

Width 2.24+0.526 3.52+0.800 5.43+1.544 6.11+£1.037 597+1.078 6.60+0.917 6.32+0.895 5.75+0.959 6.00+0.826

Table 6. Changes in lengths and widths of the leaves of Zelkova serrata (unit: mm) (n=30)

April
Leaf

May

23 28 1 5

8 12 15 19 22

Length 59.58+11.070 64.29+12.452 76.58+26.306 82.90+19.256 80.66+20.411 91.46+18.777 81.90+17.149 94.14£32.078 82.17+24.269
Width 26.65% 6.256 29.80%+ 6.474 3505+ 9.254 3112+ 7.929 39.13+ 9.661 48.40+ 9.255 42.25+ 5.894 43.58+15.567 43.08+ 8.401
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Fig. 3. Growth curves of the galls induced by Paracolo-
pha morrisoni.

de 271§ 49 239%H 59 2974 2339

H3o] AYsta] 28Fo] 77.6%<) 49 239 E)}
2 9ol Aol 59.58 mm, & 26.65 mmP 2} FAA
Zo] diF-EA 59 1299 Zo)7} 91.46. mm, Fo] 48.
40 mm2 QL A3 PFEHTable 6, Fig. 4).

IR AYr @43 AFEa 293 Yol Aer] A
Fshe 49 23Y%E R AU @8] U 97
geol AdE AAHUTT AGHE 59 129714 634
AAA 2AFG 23A(Table 5, )8 7ML $9% 49
Zo] R E 719 AANEE AN RS W, 299 4
ol ol 4L 99 Zo) AR foAe) g ¥
H0.99%, 0.97*%). =& $99] Zols} Y9 E3e 4
o] AN (0.87), 29 E3} Qo] Zxe= FoAel ¥
& RO.7DL= JePdcHTable 7).

AU 2AFTHE di1 MlcHet H2 Mcle] WS
ofdlA FFol BAE dg Az ANAnNA &

120
—e—Width

100 —e~Length
-~ 8o}
L
k|
&
3 80T
k-
N
12

40}

m b

0 N . . . —

4/23  4/28 ] S/5 5/8 5/12 5/15 519 5/22
Date(montivday)

Fig. 4. Growth curves of the leaves of Zelkova serrata
with galls,

Table 7. Correlation coefficients between growth of the
galls induced by Paracolopha morrisoni and growth of the
leaves of Zelkova serrata

Galls Leaves
Length Width Length Width
Gall Length 1.00
S Width 0.98* 100
Le Length 099" 097 100
aVeS  Width 087 077 085 1.00

AA FHE HAsHHA EUF] WYL AT 2
3}, 49 2399 77.6%7F 7hRe] 2829 Hog ol 49
20¥4S AFHYN 7RI} 39S FA AR ez
Az E]a, 49 28Y0E 79.4%7} 283, sY 1dd= 38
3% R FANZF) 42 452%, 59 S¥ele FAA
ZFol 91.9%2A AIAY B{7|7o] 15U SFEH
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Table 8. Number and percent (in parenthesis) mortality of fundatrix (Ist generation) of Paracolopha morrisoni

April May
23 28 1 8 12 15 19 22
1st instar 11 (22.4) 4°(11.8)
2nd instar 3B (77.6) 27 (79.4) 4 (9.6)
3rd instar 3(88) 19 (452) 3(8.1)
Apterae viviparous female 19 (45.2) 34 (91.9) 32 (100) 54 (100) 40 (100) 33 (100) 34 (100)

Mortality of apterae (%)

6 (1L.1) 9 (225) 28 (84.8) 34 (100)

Table 9. Number of emigrants (2nd generation) of
Paracolopha morrisoni in ten galls per day

May June

2 24 26 28 3 1 3 5 7

1st instar 10 10 1

2nd instar 2 5 10 10

3rd instar 1 10 10 2

4th instar 10 10 10 10 7

Alate adult 7 10 4
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Bionomics of Gall-Forming Paracolopha morrisoni
(Aphidoidea: Homoptera)

Lee, Won-Koo and Chang-Yeon Hwang*
Department of Biology, Chonbuk national University
Department of Agricultural Biology, Chonbuk National University*
Chonju 651-756, Korea

ABSTRACT: The developmental process of Paracolopha morrisoni’s galls on Zelkova serrata un-
til the emergence of alatac from the galls was studied at Chonju, Korea. The galls were formed
from late April to early May, 1997 and the galls began to open in early June. The length and
width of galls and leaves were measured during the period from gall formation to opening. The
length and width of galls have been increased until mid May continuously. The galls stopped
growing at 12th of May. Fundatrices (the first generation in the gall) began to larviposit from
May 15th and the second generation developed in late May. The alatae of the second generation
arrived at the final stadium, that was escaped from the gall, in early June. Thus, there were only 2
generations in the gall. The close correlationship between gall growth and leaf growth suggests that
leaf growth force may have a great influence on gall development.

Key words: Aphid, Elm, Gall, Paracolopha morrisoni.
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