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Factors Determining the Wing-form of Adult, with Special Reference to
the Effect of Crowding during the Larval Period of the Brown Planthopper,
Nilaparvata lugens StT1. Studies on the Polymorphism in the Planthoppers

(Homoptera, Araeopidae), L.
Kyoto University, Kyoto)
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Table 1. Mortality during the larval period
in various breeding series in which initial
density and renewing interval of the food
and container were varied. d denotes the
initial larval density and r the renewing
interval in days.

;5:_‘,‘;:\ 17, 2 o y
1 5.4 5.99 14.57%,
5 11.5 12.7 3.6
10 16.0 ! 16.0 26.0
20 58.7 1 75.9 65.0
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Fig. 1. Percentage of the brachypterous form

of both sexes resulted from the breeding
experiments in which the initial density and
renewing interval of the food and container
were varied.
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Table 2. Duration of the larval period of the
various forms resulted from the breeding
experiments in which the initial density and
renewing interval of the food and container
were varied. r denotes the renewing interval,
d the initial density and f the forms.

r=1
PN 1T 510 20
B I T VI B
Ms 14.7 145 | 16.1 17.24d.
B¢ 15.2 15.5 . 16.6 18.0%
M ¢ - 15.5 ‘ 17.5 18.9
r =2
By | - 14.2 14.3 —
Ms 14.5 14.2 15.2 17.5
B¢ 15.3 15.2 15.7 —
M¢ — 6.3 | 174 19.7
r =4
Bs | — 13.8 |14 g, —
Ms | 145 4.6 | 15.4 | 17.0
Bz | 15.1 15.1 ¢ 16.0 ' 18.0*
Mg | . 154 0 17.2 | 18.2
.~ * Number observed is 6n1y one. 7
lOOr
ds
54

CJ
=3

Percentage of B-form in male

d”
_ @TNHL:804

" . e
0 50 100

Percentage fo B-form in female

Fig. 2. Correlation between the percentage of
the brachypterous form of two sexes resulted
from the various experiments. Points con-
nected belong to the same series of breeding
in which the renewing interval was varied
under the same density and food was
immersed in various solutions of salt.
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Table 3. Number of adult of the various
forms resulted from the breeding with the
leaf blade immersed in various solutions of
salt. In each series larval density is five
per tube, and the concentration of the solu-
tions is 0.05 M. B denotes the brachypterous
forms and M the macropterous ones.

13 Sept.—3 Oct., 1954

Number, Mor-

Salt of repli-Bs M3 B M Total talit
cation ality

Cuso, | 10;0’0 o{o‘ 0 | 1002,
KCl C10 (11016 140 90 50 | 0.0
MgSO, | 10 7,16 15| 9 47 | 60
(NH).50,| 10 | 126 3[17] 47 | 6.0
Control 10 1313 19| 2 \ 47 1 6.0
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Table 4. Duration of the larval period of the
various forms resulted from the breeding
with the leaf blade immersed in various
solutions and with various species of the

host plants.

~.. Form "By iMs B.

KCl 137 i 14.9 0 15.4
MgSO, 13.3 | 14,6 | 15.8
(NH,),S0O, 14.0 | 15.8 | 15.3
Control 14.0 : 14.4 ! 15.3 "

30 Sept.—22 Nov., 1954

Oryza sativa ‘ 31.6 { 34.3 ‘ 32. 9
Zizania latifolia | — | 34. 0, —
Leersia japonica |+ — 1454 ‘ —
L. oryzoides var. = \
japonica — 8.0 -
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Table 5. Number of adult of the various
forms resulted from the breeding on various
species of host plants. Initial density is
three per tube in all blocks.

Number B MBM

Host plant of repli- 7 "5 . Totat
cation SR
Oryza sativa L. ’ Y 6791 23
Panicum Crusgalli L. ' |
var. submutica Mgy, 10 1|O 000 0
Zizania latifolia Tvnez. 10 0103 4
Leersia japonica 10 ‘0 50 2 7
Maxivo ’ ; -
Leersia oryzoides Sw. 10 0103 4

var. japonica Hacx
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Table 6. Effect of the illuminated hours per
day on the appearance of the various forms.
Larval density is five per tube in each series.

31 Aug.—16 Sept., 1935

Hrs. of iNumberof n.'»r: Ro Mo
illumination , replication BsMé Bo M» : Total
0 : 12 1 2.23 23 01 48
8 ' 12 12 18,20 0 ' 50
12.30 [ 12 4017 30 0 51
4261261 0 . 54
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the effect of crowding during the
studied with

especially
larval period were the brown
planthopper, Nilaparvata lugens Srtiv.

2, In the breeding experiments, in which the
initial density of larvae was varied as 1, 5, 10
and 20 per tube (2 cm. in diameter and 17.5cm.
in length), and the renewing interval of the food
and container was also varied as 1, 2 and 4 days
in each series of density, the following results
were obtained;

3. In female, all the adults emerged are
brachypterous form when the density was kept
| during the whole period of larval development.
The macropterous form increases in its per-
centage with the increase of density, reaching

aimost 100 per cent when d=20. The same
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trend is found in each series of density having
different renewing interval, but the increase of
the macropterous form is accelerated when the
renewing interval was elongated.

4. On the contrary, in male, no brachypterous
d=1. When d=5, the
brachypterous form appears in high per cent
(max. 71.49;).
pterous form becomes prevalent again in parallel
there is the

form emerges when

Over this density, the macro-

with that of female. Therefore,
optimum density for the appearance of the
brachypterous male. The ratio of the brachy-
pterous male decreases with the elongation of the
renewing interval under the same density, and
this trend is most clearly shown under d=-5, the
optimum density for its appearance. It may be
concluded that the optimum density under the
favourable condition of the food is necessary for
the appearance of the brachypterous male.

5. The brachypterous males emerge as a
group having the shortest developmental period
of the various groups of form emerged under
the same conditions. It is suggested that the
acceleration of the development during the larval
period is due to the mutual stimulation among
the members in a tube. This acceleration may
play an important rdle as the mechanism of the
appearance of the brachypterous male.

6. In the other experiment in which the leaf
blade immersed in several sort of solutions of
salt and some other species of the host plant
were offered as food, the appearance of the
brachypterous form of both sexes was, more or
less, inhibited. In these cases, the clear correla-
tion between the percentages of the brachy-
This

result means that the food condition necessary

pterous form in both sexes can be found.

for the appearance of the brachypterous form is
common for the both sexes.

7. From the results mentioned above it is
emphasized that the conditions or factors neces-
sary for the appearance of the brachypterous
form deserve to be studied in parallel with that

of the macropterous form.



