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AN ECOLOGIOAL bTUDY OF WHITE BAGK
" PLANTHOPPER SOGATELLA FURCIFERA
HORVATH IN VIETNAM, 1968

By
C_hia_—hwa Tao and Néo—Dinh Ngoén
I'nfrqductibn :

Although the sogatella furcifera is found throughout the rice-producing areas of the world,
its outbreak is not ag-important as the brown plant hopper, Nilaparvata lugens, whose
damaging infastation is usually éonnected with climatic conditions and agricultural pra-
ctices throughout the year. Severe injury is frequently found on the heading stage of rice
plants on this perlod due to the favorable weather. Population level of either the nymphs or
the adults reaches a peak. ‘Since successful eradlcatlon of rice stem borers was obtained with
new certain synthetic 1nsectlclde, the . pest frequently causes heavy damage to rice plants,

particularly in Taxwan, Japan, Korea and the Ph

i plnes In. South Vietnam, however, the
S. furczfera is a major pest of rice plants, smce'= climatic condition is favorable for its
multlphcatlon throughout the year. The ecologlcal studles of this pest were carried out at

Japan and Taiwan, while no ava'lable datum is obtalned from Indo—mhma, especially from

Vietnam. Therefore, Ngo-Van Chlef Plant Protection Service, encouraged us to make

the ecological studies of this pe ose to contnbute to the ‘establishment of the economic

control measures in the future. Re 3 are presented in thls paper.

V'Slberxa Manchurla, Chma, Indo-China,

is found more or less only along’ the 'i%:'{u'a'-t‘ér,,ﬁgnd' con31dered to be tropxcopohtan (s=2 4-)

Host Plants”~

‘Oryza satwa L. Sacckarum officiriarum L., Zzzama latiforia Turcz., - Hordeum
'vulgare L., Setaria ztalzca Beauv., Panicum crusgallz » Zea mays L., Poa anua L.,
Phalaris arundinacea L., Alopecurus aequallis Schol., Sporobolus elongatus R., Digitaria
adscendens Henr., and Eleusine indica Gaertner. The most preferred host plants of this pest
is the rice plant. The pest passes several generations in the weedy areas, if no rice plant is
offered. (see 4)

Observation on the Infestation of rice plant
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Vietnam -is situated in the tropical zone. Its ecological dimension is particularly suitable
for rapid multiplication of Sogatella. With rvegards to the climatic*conditions, the multiplication
is more favorable in the Mekong Delta area than in the coastal region of central Vietnam. In
contrast, the brown plant hopper does not mutiply readily under ‘the Mékong delta coastal region this
year. This pest generally attacks the rice piants during the tillering, differential, booting and
heading stages, causing losses of vegetation, reduction of tillers leaf withering, burning of
stems, and production of empty rice panicles. Usually the differential stage ié the most
susceptible stages, during this stage of the rice plants are often entirely destroyed by overlapping
generations of the plant hoppers. The population of the nymphs is generally prevailing that of
the adults. During the growing season of the rice plants, the plants are usually attacked by
3 or 4 overlapped generationsﬁ especially in rice areas where multiple rice crops are practiced.
Sometimes sporadic outbreaks of "this pest are found in the old seedling beds. The degree

of infestation depends upon microclimatic conditions and cultural practices.

Materials and Methods

The study was. consisted of the Bionomic‘s, survival of adults, -the rate of population of
wing~form, seasonal fluctuation of egg population, percentage of parasitismv of egg parasites,
and the rate of population of newly~hathced nymphs. All the works were carried out in the
green house of Plant’ Protection Servige. froin ‘January to December in 1968.

1. Bionomics: The life history of this pest is quite variable with the ecological conditions.
The number of generations per year‘varies from two to three in the northern part o‘f‘Japan to
as many as five or more in the southern part of Japan, four in Korea and seven or eigh;t in
Taiwan. In the present observation, this hopper has sixteen generations in a year due to the
favorable temperature,.it developed and multiplicates throughout the year. The results showed
that the duration of various stages of each generation was not significantly. different. In each
generation egg stage last 5.2 to 10.5 days with exception of the Ist generation being the longest
and was not significantly different. Nymphal stages of each generation last from 9.6 to 15.4
days excepted with loth generation being shortest. This was also insignificant. The entire
cycle from egg to adults requires 15.3 to 21.9 days, excepted with 10th generation being
shortest. This was not. significantly different while the variance of both' ‘the  temperature

and the humidity is not notable all year round. As shown in table 1:

Table 1: Duration of various growing 'stages in each generation

Giner— o Duration Duration 7 ’ Du;a‘tion _
ation , o of egg ) ; of nymph— o . .of entire
‘ stage - .. al stage 1 . cycle
(days) LI (daysy - . {- .. (days)
S : e — —-—
1st o105 14.0 . 245
2nd s 21.0
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3rd o T TB e w108 T . 18:0
ath . = CeBe o e 128 BN 18.1
5th N % T RIS - S C TR P i
Creth T g ‘ I TR 7.0
7the ] Eg ' e e
sth i 53 S e Cles
(‘ "19_th R Coe 12 o » 17.8
B IOth.v Csq v _’; : 96 _ ) )  _ . 53
llth o o881 110 T
. 12;th‘, R I e 64 oy 11.4 o c. 178,
+i13th L A - Y AR S 10.1 - o e L 168
14th i L B2 e s tmel G v : 188
15th 6.5 15.4 21.9
16th 6.0, P ST 140 f 20.2

2. Behavior:Most of the adults emerge in the morning. The male adults usually emerge
I'to 2 days earlier ‘thanuthe females. “The ' brachisterons “émeorge’ tater ‘than tacroptdrous
females;  both.individuals lay eggs: 3 or 4'days' after-thocopulation: swhile laying, the female
insérts’are ovipositors'into the tissues 6f the leaf sheath. Eggs -are’laid 'massly, and ‘each mass
consists of 5 to 20 eggs arranged side by side. Newly-laid eggs “dre milky in color become
yellowish'before hatching. Part-of 'the tissues arournd the eggs-mass is harmed by-oviposition
and turns dark browh c‘dlor.‘:""\lewly hatched ‘nymphs which are grey in color stay ‘on their egg
shells for'3 to 5 minutes. They arc gregarious “duting’ the early instars and: suck -the sap of
rice stems. After the first moult they begin“to dispers sach other and crawl to the other part
of the rice plant to suck the sapof:-rice ‘stems particulary in-its mature stage.” The dutbreak
of ‘this hopper depends on the population 'density ‘of both the nymphs and the adults under

favorable conditions, while thé nymphs cause serious damage to rice plants,  as they are moke
important than adults. : T :

3. Adult longevity: The observation :: was begun from the .3rd generation to the 16th.
generation on 20 pairs of macropterous forms of each generation. All adults emerged from
nymphs which were reared in the green-house.. Each pair of adults was roared in a glass
cylinder (5 c¢cm in diameter and 15 cm in -height) with one freshly-rooted rice stem inside. Six
glass cylinders were placed in a petri dish, (17 cm in diameter and 3 cm in height) . The
water was supplied in each petri dish ‘1‘:1 the ‘case of ne\,essary. Each top of the glass cylinder
was covered w1th fine mushn and fastened with rubber bands to prevent adults from escape.
Freshly-rooted rice stems were changed every five days throughout the observatlon and
records were taken every morning, The results showed that the macropterous females generally
lived longer than macropterous niales and the longevity of both the females and males were
variable in each generation. The relative longevity of adults was probablly affected by the

temperature and the humidity throughout the observation. The average of longevity of the

females ranged from 2.3 to 16.0 days and that of males from 1.9 to 10.7 days, as shown in
table 2: -
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Table 2: Duration of adult longevity in each generation

Genera— Day of \ Day of death | Logevity
tion emergence \ Female ’ Male Female Male
(days)
3rd 22-25/11 3-18/111 ’ 25/11-15/111 15.6 107 .
ath 13-19/111 18/111-9/1V 721/ 8.7 48
5th 4/1V 18/1Vv=1/V 5-9/1V 16.0 3.5
6th 23-28/1V 24/1V-9/V 24-29/1V 6.2 1.9
7th 19-21/V 13/V-12/V1 23/27/V 96 6.1
8th 9/V1 11/V1-2/VIl 11/15/ V1
oth | 30/VI-/ V1L g-14/ VIl 2/8Vll 8.7 5.4
10th " 18/ V1l 20-22/V1l 19—21/Vil 2.3 2.1
11th | 9/Vill 12-15/ V1l 14-17/ V11l 43 3.1
-12th 2/1X 9-12/1X 9-10/1X 74 6.9
13th ‘ 25/1X ’ 27/1X-10X 16-30/X 8.7 48
14th | 14-15/X J 16-30/X . 11-16/X1 9.7 7.2
15th 9/X1 11-17/X1 5-24/X11 5.2 4.3
16th 4-5/X11 k ’ 9-25/X11 115 5.7
‘ 3y
l

4. Population level of wing-form: The observation was made on the 12 to 19 ﬁhirs of
adults of each generation. They were individually reared in a glass cylinder with freshly=rooted
rice stems inside, and were placed in the petri dishes of water which was filled every morning,.
The top of the glass cylinders was individually covered with a fine muslin and fastened with
rubber bands to prevent adults from escape. The change of the freshly-rooted rics stoms in
each glass cylinder was made at five day intervals and individually transferred into other'one
until the eggs hatched to emerge from adults through the observation. Newly-emerged adults
were counted after being killed by a poison bottle every morning. The period of adult crhergence
varied in each gendration, it was closely counted with survival of former adults for laying
their eggs under climatic conditions. The period of adult emergence of each generation lasted
from 3 to 20 days, with the 6th generation being longest and the 12th generation being
shortest. The percentage of wing-form of the females and the males varied in each genération.
However, the percentage of macropterous males usually was highest in each generation, which
was not significantly different. For the females, however, it varied from generation to gene-
ration, indicating that the females, particularly, brachypterous ones, were more sensitive to
temperature, humidity and other factors. According to the data. the rate of macropterous
females ranged from 7.6 to 49.1 per cent; brachypterous females, from 0.0 to 47.9 per cent;
and macropterous males from 40.1 to 63.6 per cent. The severe out-break of the pest was also
associated with population density of both the macroptorous females and the  brachypterous
females. Sometimes, the brachypterous females were as important as the macropterous females,

causing injury of the rice plants under favorable conditions. The results obtained showed that
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the weather with exception of the environmental conditions, was considerably more suitable

to its multiplication in South Vietnam throughout the year, as shown in table 3:

Table 3: Population dynamics of wing-form in each generation

: No. of Percentage of wing—form
Genera~ Date of Emerging
emerged Female Male
tion emergence period

adults Marco. Brach. Macre.

1st 15-25/1 8 52 11.5 46.2 423
ard 24/11-10/111 14 599 345 9.6 55.9
4th 12-26/111 14 621 37.6 9.3 54.0
5th 3/18/1V - 15 261 12.5 17.2 63.1
6th 21/1V-12/V 20 359 12.0 479 40.1
7th 15-24/V 9 116 28.4 8.6 63.5
8th 12-1:/V1 7 122 303 18.0 516
9th 25/VI-15/V 11 19 195 35.9 12.3 51.8
10th 14-19/V1l 5 144 7.6 '36.8 55.6
11th 8-12/VI1ll 4 45 244 22.2 53.4
12th 26-29-V1Il 3 81 40.7 7.4 52.0
13th 26/1X-8/X 13 263 28.5 i 21.3 50.2
14th 14-22/X 8 426 37.1 9.9 53.0
15th 6-24/X1 8 658 49.1 0.0 50.9‘
16th 6~9/X1 5 314 39.2 ) 6.4 [ 54.3

The 2nd generation was not completed because of V. C. offensive in Saigon in February,
1968. ' ’

5. Investigation on the seasonal fluctuation of egg population: This was a study on the
occurrence of the hopper under climatic conditions. It will be used as a basic reference for
outbreak prediction in the furture. Samples of egg Laying rice stems brought in from outside
were individually examined under the dissecting microscope and the number of eggs were
counted at 5-6 day intervals from April 16 through December 7, 1968. It was, usually done
six times in each month, except for April, November and December. The average of oviparious
rice stems sampled, ranged from 31.5 to 40.8 in each time, According to the data, ‘che~ number
of egg-masses per rice stem, eggs per egg-mass and per. rice stem were highest in
July and lowest in April and May. With exception of April May and July, there was no
31gn1f10ant difference in each month. The number of eggs laid into the tissues of the rice
stems was closely correlated with the number of adults emerged under . favorable COI]dlthl’]S.
It was shown that the climatic conditions were the most important factors concering the
outbreak of this pest. Throughout the investigation, the increment of population is eseeci_ally‘

significant in wet season. Results are given in table 4:
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“»{Fable 4:Séasonal fluctuation of egg population from April to December

| Times | No.of | No.of | Noof |Noof |No.of | No. of
Date s of ';: rice egg 1 eggs/ egg-masses |eggs/ eggs/

. surv:yv s;tems/ clusters ‘ _survey /riee stem |egg- rice stem
survey o . (total) éurvey 7 /survey : (av.) clusterCav.) (av.)
16-26/IV 3 380 | ‘ 1143 | 1,0280 29 9.0 26,3
27V Mg.“-‘! sts | 753 | 7348 29 8.0 236
1-27/V1 s 6 \ "35.5 ) | 1895 | 27028 44 ;3.Qv | s98
2-29/VIL..5.; 6 39.5 | ..341.0 | 48768. | 87 | 141 - | 1243,
5725,{:\711-1,. - <6 ki 408 ok 2552 _2,5105 6.2 9:9 ©6l4 .,
2-28/1X" s epy& w3980 o7 0 2207 |- 25392 6.8 9.7 622
5-30/X 6 35.5 254.2 2,312.7 6.9 8.7 61.4 ¢
2-25/X1 S0 | 388 - |. 2936 2,529.2 76 . 85 63.3
2-7/X1n T s 380 | T2475 12,5180 6.6 101 66.9

6. Investigation on the seasonal occurrence of newly-hatched nymphs: This study was
carried ou;on,the oviparious rice stems which were brought from outside. Rice variety IR 8
was used as a sfandard one and was -transplanted on the pots on June 25, The number of
newly-hatched nymighs were counted 34 days after transplanting, when the initial symptom of
rice stem- infested By the hoppers was discovered under natural .conditions.- A samplo of one
hill of ri¢e plants was selectéd at random in each plot and +was transferréd in each glass
cylinder after washing the roots of soft -mud. It was placed im the large petri dishes in which
the water supplied in the casé of necessary. Survey was made at 7 to 12 day intervals from
July 28-to.Septembér 26. The newly-hatched nymphs were ' counted after killing them in the
poison bottle every morning until all eggs were completely hatched in each time. Popultation
density of néwly-hatched nymphs generally increased from July 29 to August 26 and decreased
in August 30 to September 5, while its population increased again in early mid-September and
decreased in late September and early October when the rice plants were entirely destroyed

by the hoppers “during favorable weather. Results are given in table 5:

" 'Mable 5:Seasonal occurrence of newly-hatched nymphs

¥
L2

Date -~ * Period! : | No. of No. of No. of No. of No. of
survéyed hatching : hills ¢ rice newly— hewly- - newly-
nymphs |- surveyed stems/ hatched " hatched hatched
hills nymphs ‘ nymi)hs/ Ik nymphs/

(Total) rice hill

stem (av.) (av.)
28/ VIl 29/Y;1‘3}/Vl11: 3 133 o 1766 192 , 255.3
8/ VIl | o-1g/ym. | 5 | - | 2,1__(56 - a2
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19/V1il 120~28/Viik 5 25.8 5,044 39.1 - 1,008.8
29/ V1l - 30/ V1ll-5/IX 5 19.4 2,033 21.0 407.0 *
s5/IX “ 5—16/D( 5 13.4 7,745 115.6 1,549.0
/K 18-26/IX 5 12.8 5,748 85.8 s 1,24‘316
26/IX 27/IX-2/ X 5 144 1354 266 2708

7. Egg parasites: Two species of egg parasites have been found from the eggs of ngatella,
Accordmg to the morphology of the parasites, they are minute hymenopterous wasps. The
The yollowish-
brown one is identified as Anagrus sp. Family mymandae. The parasitism of these sﬁecies

larger bluish-black one is supposed as to a Eulophid parasite ( unidentified ) .

was examined in the egg-masses of Sogatella under the dissecting microscope in the Iabof;fary.
More than to 72.5% of eggs was parasitized. It sesmed that Eulophid parasite was more
important than the Anagrus sp. in reducing hatching rate of Sogatella eggs, 4s shown in
table 6:

Table 6: Parasitism of egg parasites of s. furcifera in 1968

Date of No. of No. of No. of

survey oviparous eggs egg per percent of
rice stems sited parasitism

25/V1 36 748 605 728

15/V11l 14 307 222 72.3

Environmental factors concerning the outbreak . PR

Climatic conditions, cultivating methods, natural eremies and other plants or animals-are
known as the factors concerning the outbreak of the hopper, among them -elimatic conditions
are the most prominent factors.

According to the observation, length of daytimés'temperature and humidity are the climatic
factors which seem to have close connection with rice in population density. 1n the case of
many generations, there appeared a constant rice in populafion density when the da;rtimes
sborten, and the temperature was constant between the day and the night during rainy season
namely from June to November. In contrast, the decrease of population ecology was elosely
connected with a long daytimes and high temperature during dry season namely November
through May, particularly significant in April and May. Although the climatic conditions are
the most prominent factors for an outbreak of this pest. the environmental factors are - also
considerably important. Therefore, the serious outbreak of this pest would be close;ly correlated

with .climatic and environmental factors.
Results

According to the present study ecological study of this pest, the cllmatxc condxtlons are
the most effective indicator to determine the outbreak of the hopper. Macroptertus andk

brachypterous adults are usually ahufdant in the wet season when the temperature does' not
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change very much between day and night, The length of daytimes may decrease, while the
humidity may be constant at about 8595.The population of S. furcifera is gradually built up
from June and begins to decrease in December. The increment of population is particularly
significant in April and May, in this season the weather becomes hotter and drier in South
Vietnam Although climatic conditions are main factors concerning the outbreak of this pest,

heavy infestation of rice plant presumably depends upon the cultural practices and microhabitat.

Summary

The White-back plant hopper, Sogatelld furcifera Horvath is a major pest of rice plants
in favorable weather in South Vietnam. It produces more than sixtesn generations a year.
The degree of infestation varies from year to year and is usually associated with climatic
conditions and multiple rice practices. The hopper population is high in wet season and low
in dry hot season. The pest attacks rice plants causing more serious injury on differential
stage tf;;an fhgit of the tillering stage. Because at latter stage, the multiplication of this pest
is easily influenced by some external factors such as wind velocity, length of daytimes, number
of cloudy days, water level and hill spacing. The damage to rice plants in irrigated fields is
more serious than that in the ordinary fields where water level is usually high. Therefore, the
outbreak of the pest in Central Vietnam is more serious than in South Vietnam, as the envi=

ronmental condition would be suitable for it multiplication throughout the rice growing season.
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