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Kazushige SOGAWA : Chemical nature and excretory activity of honeydew
in the brown planthopper, Nilaparvata lugens (Homoptera ; Delphacidae)

Summary

The brown planthopper has been known as a vascular feeder on the basis of probing beha-
vior, nature of excreta, and damage symptoms on the infested plants. The excretion of a relative-
ly small amount of honeydews rich in sugars has indicated that the phloem is one of the major
sucking sites, However, it has also been postulated that the xylem may be an alternative sucking
site, because the area of filter paper impregnated with brown planthopper honeydews did not
evenly give a definite sugar reaction, indicating possible excretion of sugar-free honeydews, as
well as sugar-containing ones. The present experiments were conducted to determine whether the
brown planthopper feeds preferentially on the phloem or on both the phloem and xylem alter-
natively, Differential feeding activity of this insect on susceptible and resistant rice plants was also
examined by a new method devised in the present experiments,

1, Sugar and amino acid constituents in 49 drops of honeydews deposited on a parafilm were
analysed by paper chromatography. Except for one sample, all the other honeydew drops contained
sucrose and some other mono- and oligosaccharides as well as varieties of amino acids such as
aspartic and glutamic acids (Fig. 1). The predominance in the excretion of the sugar-containing
honeydews indicated preferential sucking on the phloem by the brown planthopper. Only one
honeydew was detected, which contained no sugar, and whose amino acid concentration was ex-
tremely low. This honeydew was considered to be excreted after the insect sucked the xylem
sap.

2. Excretory activity of honeydew was examined by using a slow-moving turntable (2 rounds
per day) made with a small watch (Fig. 2A). Honeydews excreted by each female adult of brown
planthoppers confined to the rice leaf sheath with a small plastic cage (Fig. 2B) were received on
the periphery of a filter paper (15 cm in diameter) mounted on the turntable,

Honeydew droplets
absorbed by the filter paper were detected by treating with 0.1% ninhydrin-acetone solution (Fig.

2C).

Female adults spent about 70% of the time on sucking on host plants with repeated sustained
sucking lasting 1 to 7 hours. During the sustained sucking, about 20 droplets, or 1.3 to 2.0z of
honeydew were excreted per hour (Table 2). Two types of honeydew droplets were excreted
which were distinct in their reactivity to ninhydrin reagent, Most of the honeydew droplets gave
a strong ninhydrin reaction (A type). These honeydew droplets were considered to be discharged
during the period of phloem sucking. In addition to the A type honeydews, about 2,2 9% of honey-
dew droplets excreted were found to show only a faint coloration by the ninhydrin treatment (B
type). The excretion of the B type honeydew indicated a sporadic intake of xylem sap during
feeding.

3. Different sucking activities of the brown planthopper on resistant and susceptible host
plants were examined by recording the honeydew excretion by means of the turntable method
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The same female adult was alternatively placed on both the resistant and susceptible sister lines
from the 2 sets of crosses between Mudgo (resistant var.) and susceptible japomica varieties.
Continuous excretion of the A type honeydew representative of the phloem sucking was commonly
recorded on susceptible plants, while a small numbers of honeydew droplets were only sporadi-
cally and discontinuously discharged on resistant plants (Table 2, Fig. 3). The xylem tapping was

attempted more frequently on one of the resistant lines than on the susceptible ones.
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Fig.1 Paper chromatograms of sugar and amino acid constituents in honeydew drops excreted
by the female adults of the brown planthopper on TN 1 plants. The honeydew drop marked
with arrows did not contain sugars, and its amino acid concentration was very low,
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Fig.2A. An apparatus for recording honeydew
excretion. a=filter paper mounted on a turn-
table, b=sucking cage, c=rice plant to be
tested.

Fig.2B. Side view of the apparatus. a=filter
paper, b =sucking cage, c =turntable, d=
plastic cup in which each test plant is grown.

Fig.2C. Two pieces of filter paper treated with
the ninhydrin reagent showing a continuous
(right) and sporadic honeydew excretion (left)
on susceptible and resistant rice plants, res-
pectively.
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Table 1. Excretory activity of honeydew by the femle adults of the brown
planthopper on a japonica rice Kinmaze,
Individual ‘Fime Type of Sustained eucking duration Total no, honeydew Frequency of
observation (Frs) excretion
insect (Hrs) honeydew Minimum Maximum Total droplets excreted Range (No, /hr)
1 48 A 0.5 2.8 17.6 207 9—19
2 48 A 1.1 6.3 34.2 733 12—40
3 48 A 6.8 24,0 42.8 1149 26—32
.1 ca, 800 16—40
4 48 % 1.3 6.8 28‘5 2 1
.6 ca, 1100 13—40
5 48 fi 17 65 33.2 40 18
6 36 A 0.4 6.1 24. 475 10—26
B 1.7 2.2 3.9 60 14—16
7 --23 A 1.1 5.7 13.3 40 10—26
T ™
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Fig. 3 Honeydew excretion by the female adults of the brown planthopper on susceptible and
resistant sister lines from Mudgo x Hoyoku. Individual insects 1-5 were first confined on

the susceptible line for 12 hours and then transferred to a resistant line,

The insects

6-9 were treated vice varse. Closed and open spot indicate the A and B type honeydew
droplets deposited on filter paper set on a turntable, respectively.
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Table 2, Comparison of the honeydew excretory activity in the female adults of the
brown planthopper on a set of susceptible and resistant sister lines from (Héyoku

x Mudgo) x Kochikaze.

Susceptible line

Resistant line

i 1
Individual Host? Type of Total no, Sustained T " Total no Sustained
insect alternation P hgx‘_‘:yld‘:sw ;mktilns ype o hgneyldew guckglg
ple uration t ration
honeydew excreted (Hrs) honeydew o oR ted (Hrs)
1 S—=R A 416 16.2 A 20 0
2 S—-R A 63 5.8 A 2 0
3 S—+-R A 41 5.5 A 6 0
4 S—R A 161 14.2 0
B 26 2.5 A 7
6 R—S A 182 9.3 A 8 0
7 R— S A 184 10.2 A 7 0
8 R—S A 177 6.8 0
B 53 A 9

1) Individual insects 1-§ were first placed on the susceptible line (S) for 24 hourss, and then transferred to the
resistant one (R) for another 24 hours, The insects 6-8 were transferred vice varsa,
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