Korean J. Environ. Biol.

LELRollA] mlFoll A% FFF AT otm| =AE ] A4

- g A .
SELEEREELE

19(4) : 254~260(2001)

The Correlation between the Gall-forming Process by Aphids and

the Various Amino Acids in Zelkova serrata Makino
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Abstract - After investigating the developmental process of galls forming on leaf of Zelkova
serrata and analyzing the composition and contents of the free amino acids in leaves, galls and
haemolymph of aphids, we have come to the following results.

Galls induced were mostly distributed on the middle or lower part of leaf to the petiole along
vein and most of investigated leaves had one gall only. The growth of galls continued in length
and width until Paracolopha morrisoni habitants which transformed into alate adult left the gall.
These results also indicated that galls are closely connected with a portion of plant tissues as well
as foods and habitats of aphids.

26~29 kinds of free amino acids such as proline, alanine and valine and so on, detected in
leaves, gall and haemolymph of aphids. The composition of free amino acids were similar in three
materials examined, but proline and asparatic acid showed the highest quantity in the leaves and
galls, respectively. In case of aphids, alanine was extremely higher as 18.4% of total contents of
free amino acids, in 1st instar of fundatrix stage. Total contents of free amino acids in the apteral
adult stage of aphid were also increased than in the 1st instar stage. This investigation implies
that nitrogen source such as free amino acids is apparently a major growth-material like
carbohydrates during development of galls in Zelkova serrata.
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Fig. 1. Growth of the galls induced by Paracolopha mor-
risoni on the leaves of Zelkova serrata.
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Table 1. Number of Paracolopha morrisoni inhabitants during gall development of Zelkova serrata

Gathering
Generation Growth stage
April 20 April 28 May 8 May 17
First instar 15
Fundatrix Second instar 44
Apteral adult 35 42
Nymph 14.2/gall 18.6/gall
Emigrant -
Alate adult (emigration)
Number of investigated galls 59 35 42 16
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Plate. Paracolopha morrisoni and galls formed on the leaves of Zelkova serrata. A : First instar, B : Galls.
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Table 2. Change of free amino acid compositions in leav-
es of Zelkova serrata during growth of gall in-
duced by Paracolopha morrisoni

(unit : pmole/g. F. W.)

Growth stage Fundatrix Emigrant
Amino acid 1stinstar Apteral adult Nymph
Aspartic acid 57.10 60.24 62.06
Glutamic acid 3.60 10.41 22.47
y-aminobutyric acid ~ 77.04 35.38 27.54
Histidine 30.30 21.54 45.44
Arginine 16.12 40.19 41.48
Lysine 22.48 30.54 44.76
Serine 37.57 22.37 28.64
Glycine 33.70 34.50 40.15
Theronine 42.72 48.10 27.25
Alanine 63.30 42.27 22.66
Proline 122.90 86.24 101.43
Tyrosine 5.20 24.95 23.26
Cysteine 23.74 26.15 18.56
Valine 42.74 39.89 29.36
Methionine 6.34 21.48 28.74
Isoleucine 24.12 26.72 18.84
Leucine 38.42 22.28 41.05
Phenylalanine 15.64 12.18 18.46
trace 9 (10) (9)
Total 663.03 605.43 642.15
2o W3h= A 1237] (663.03 umole/g, F.W.)oll A 4]
#127] (605.43 umole/g, F.W.)oll o]z ZtAaste A3
< H3o @A Yeoetal (1997)2] BAAMAH 7|54
T 99 ohul A S43tE3 o] Fedyan
9 QEez z24ET glor] WHWF2| ol (Shannon
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Table 3. Changes of free amino acid compositions in the
galls formed by Paracolopha morrisoni on the
leaves of Zelkova serrata  (unit : pmole/g. F. W.)
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Table 4. Changes of free amino acid compositions in the
haemolymph of Paracolopha morrisoni during
the growth of galls formed on Zelkova serrata

(unit : umole/g. F. W.)

Growth stage Fundatrix Emigrant Growth stage Fundatrix Emigrant
Amino acid 1stinstar  Apteral adult Nymph Amino acid 1stinstar Apteral adult Nymph
Aspartic acid 53.76 66.12 46.47 Aspartic acid 32.72 60.54 36.49
Glutamic acid 13.24 54.48 10.05 Glutamic acid 71.66 61.77 60.57
y-aminobutyric acid  24.96 31.24 15.36 y—-aminobutyric acid 46.59 84.63 36.54
Histidine 29.74 42.40 34.75 Histidine 126.56 140.44 121.93
Arginine 10.86 43.27 21.48 Arginine 51.26 100.06 73.35
Lysine 9.06 28.42 12.45 Lysine 46.88 102.54 95.36
Serine 12.54 20.61 10.27 Serine 55.86 65.74 47.25
Glycine 9.06 13.44 10.44 Glycine 106.50 95.46 87.46
Theronine 14.88 15.66 12.45 Theronine 83.54 72.54 48.46
Alanine 12.48 16.58 18.41 Alanine 233.30 180.44 112.37
Proline 49.18 66.67 48.17 Proline 14.20 21.48 22.23
Tyrosine 9.02 12.62 10.54 Tyrosine 74.56 68.27 4458
Cysteine 9.14 13.75 8.32 Cysteine - 12.84 8.46
Valine 12.38 12.06 11.84 Valine 80.74 94.24 70.58
Mthionine 3.60 18.24 2.06 Mthionine 24.68 42.86 16.27
Isoleucine 7.98 10.47 6.81 Isoleucine 66.04 76.03 24.54
Leucine 11.84 18.05 10.55 Leucine 82.22 84.77 47.68
Phenylalanine 9.86 13.55 8.16 Phenylalanine 72.96 61.48 51.24
trace 10) a1 9 trace 9 an (10).
Total 303.58 497.63 298.58 Total 1270.27 1426.13 1005.36
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