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The yellow rice stem borer (YRSB) Scirpophaga incertulas (Walker) is one of the most serious pests 
of rice in Southeast Asia. In the present study, the incidence of YRSB was surveyed in 2011 and 2012 at Anlao, 
a main rice growing district of Haiphong Province, Vietnam. Efficacy of removing YRSB egg masses and 
spraying with three insecticides was also examined. The results showed that the densities of YRSB larvae 
and pupae were very low in main rice-cropping times, i.e., late spring and middle summer seasons. In fact, 
the percentages of dead hearts and white heads were low. However, in middle summer, the density of YRSB 
and the percentage of damaged stems were higher than those in late spring rice. Efficacy of controlling meas­
ures was then evaluated with 11 treatments consisting of egg mass removal and insecticide applications. 
The results demonstrated that all measures provided better control of YRSB than the control. However, dif­
ferent measures resulted in different percentages of white heads. Efficacy of two newly used insecticides 
Virtako 40 WG and Prevathon 5 SC was highest when applied twice. The efficacy was followed by removal 
of egg mass twice, spraying Virtako 40 WG once or Prevathon 5 SC once with and without removal of egg mass 
and spraying Regent 800 WG. A combination of removing egg masses and spraying Regent 800 WG once 
provided a better result than spraying Regent 800 WG twice. Effective YRSB management tactics were dis­
cussed on the basis of the results obtained. 
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INTRODUCTION 

Haiphong Province, located at 20°46'N, l06°42'E, 
belongs to the coastal area of the Red River Delta (RRD), 
North Vietnam, where the rice is the most important crop. 
There are two main rice-cropping times in Haiphong and 
RRD, i.e., spring and summer, though rice is planted in 
different periods in each season. For example, in spring, 
seeds of early spring rice are sown in December and the 
seedlings are transplanted in January-February while, 
for late spring rice, seeds are sown at the beginning of 
February and transplantation is made in middle to late of 
February. Likewise, for summer rice crop, cropping times 
are early, middle and late summer. 

In Haiphong and RRD, late spring and middle sum­
mer rice production has been increasing in recent years 
because these crop times are less affected by coldness at 
the beginning of the year and because the flowering 
period of the rices occurs in suitable hot weather, mak­
ing the crop yield higher and more stable than the early 
spring and late summer rices. Early spring rice occupies 
75% of the paddy field in the spring season in 1998; how­
ever, in 2011, it was only 15% in spring rice and the 
remaining 85% was late spring rice. For the summer 
crop, the areas of early, middle and late summer rice 
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crop in 1998 were 26.2%, 22.2% and 51.6%, respectively. 
However, the areas of early, middle and late summer 
crops have changed completely and were 8.6%; 87.8% 
and 3.6%, respectively in 2011. Such changes in rice 
growing periods may influence the occurrence and sever­
ity of insect pests. 

In a review paper on the insect and disease pests of 
rice in Vietnam from 1975 onward, Dinh and Doanh 
(2010) recorded 17 key pests of rice. The most important 
pests in terms of damaged or destroyed area were brown 
plant hopper, the vector of the ragged stunt and grassed 
stunt virus, rice leaf folder, and yellow stern borer. Among 
the three rice pests, the current status of yellow stern 
borer in Haiphong Province and RDD is not well docu­
mented. 

The yellow stern borer Scirpophaga incertulas 
(Walker) (hereafter, YRSB) is known as one of the most 
serious pests of rice in Southeast Asia. The larvae bore 
into the stern of rice plants, which results in death ofter­
minal shoot, known as "dead heart" in the tillering or veg­
etative stage, or drying of panicles with unfilled grains, 
called "white ear" in the panicle or reproductive stage. 
Because of severe crop loss caused by YRSB, effective 
measures to manage the pest are on strong demand in 
Vietnam. 

The current paper is dealing with the incidence of 
YRSB during 2011 and 2012 at Anlao District, a main 
growing rice district of Haiphong Province in Vientarn. In 
addition, the efficacy of removal of egg masses and some 
insecticides was examined as the measures of controlling 
YRSB. We discuss the strategy of effective management 
of the pest in rice paddies. 
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MATERIALS AND METHODS 

Experimental rice fields and monitoring YRSB 
The data were collected following the Vietnam 

National Technical Regulation on surveillance method of 
plant pests (MARD, 2010). The investigation was made 
once in 7 days at Anlao, Haiphong, in which three paddy 
fields were selected for each late spring and middle sum­
mer rice season. Rice variety selected in the present 
study was Bacthom 7, a susceptible variety against YRSB. 
Nursery was sown on 71

h July 2012, and line transplant­
ing was done on 301h July 2012. The space between rows 
was 18 cm, and that between plants was 14 cm. 

In each field, 10 spots on the diagonal line of the area 
were set up for YRSB monitoring. The size of a study 
spot was 25 m2 (5 mx5 m) and the spots were separated 
each other by a space of 50 cm without rice plants. Also, 
the spots were at least 2 meter apart from the field bor­
der. In each spot, 10 rice hills were monitored. All dam­
aged stems were cut at the base of the stem and were 
brought to the laboratory to examine if they were dam­
aged by YRSB or by other pests. The numbers of YRSB 
larvae and pupae were recorded in the laboratory. The 
monitoring of YRSB was conducted in 2011and2012. 

Efficacy of removal of egg mass and insecticides 
The efficacy of insecticide applications on YRSB con­

trol was investigated in 2012 using the fields mentioned 
above. The experimental spots were prepared based on 
randomized completed block design (RCBD) with three 
replications of 11 experiemntal treatments. Other experi­
mental set-up was the same as above. 

The eleven treatments prepared (summarized in 
Table 1) consisted of: removal egg masses twice (1), 
removal egg masses once and spraying with one of the 
three insecticides once (3), spraying one of the three 
insecticides once (3), spraying one of the three insecti­
cides twice (3) and the control (1). Dates for the first 
and second pesticide application were on 25'h Sept., 2012 
and on 30111 Sept. 2012, respectively. Because the initial 
density of YRSB egg mass could affect the outcome of 

Table 1. List of the treatments applied in the field experiments 

TT Treatment 

I. Remove egg masses 2 times 

the results regardless of the efficacy of any control meas­
ure, we checked the number of egg mass in the study 
spots. For all spots except the control, the number of egg 
masses was set as one egg mass/m2

; if no egg mass was 
found, then a rice hill with one egg mass was introduced 
into the spot. If there were more than one egg mass/m2 

then egg masses were removed to keep the density of one 
egg mass/m2

• 

The following treatments were made: For the treat­
ment I, the first egg-mass removal was made on 25th Sept. 
and the second was done on 30th Sept. For the treatments 
II, Ill, N, the removal of egg masses was done on 25111 Sept. 
For the treatment V, VI, Vil, VlII, IX X and XI, monitoring 
to ensure density of 1 egg mass/m2 was made in 25'h Sept. 

Just before spraying pesticides, all study spots were 
surrounded by PVC fence with the height of 1.2 m (20 cm 
higher than the height of the rice) to avoid contamina­
tion of pesticides from the next spots. The number of 
white heads and healthy stem were counted on l 6t" 
October 2012. All hills in plots were cut off, and rice was 
dried till humidity of the grain reached 14%, in order to 
assess the yield. 

Statistical analyses were carried out using ANOV A. 
The percentages of white heads were calculated by 
Abbott formula (1925). 

RESULTS 

Dynamics of larvae and pupae of YRSB in 2011 and 
2012 

Tables 2 and 3 presented the density dynamics of 
YRSB larvae and pupae in rice paddies. During 2011 and 
2012, in both late spring and middle summer rices, the 
density of the larvae was consistently low. The highest 
densities in late spring rice were 0.27 and 0.40 larvae/m2 
in 2011 and 2012, respectively. For the middle summer 
rice crop, the highest densities of YRSB larvae were 0.67 
and 2.53 larvae/m2 in 2011 and 2012, respectively. The 
peak of larval density in the late spring rice was at the 
stage of heading to milky, and that in the middle summer 
rice was the heading stage. In both years, the densities 

Dose Group 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II. Remove egg masses 1 time and Regent 800 WG 1 spray 

Ill. Remove egg masses 1 time and Virtako 40 WG 1 spray 

N. Remove egg masses 1 time and Prevathon 5 SC 1 spray 

V. Regent 800 WG 1 spray 

56g/ha 

83 g/ha 

417ml/ha 

56 g/ha Fipronil 

Vl. Virtako 40 WG 1 spray 

VII. Prevathon 5 SC 1 spray 

VIIl. Regent 800 WG 2 sprays 

IX. Virtako 40 WG 2 sprays 

X. Prevathon 5 SC 2 sprays 

11 XI. Control 

83 g/ha Chlorantraniliprole + thiamethoxam 

417 ml/ha Chlorantraniliprole 

56 g/ha 

83 g/ha 

417ml/ha 
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Table 2. The densities of larvae and pupae of yellow rice stem borer in late spring rice at Anlao, Haiphong Province, 
2011 and 2012 

Late Spring Rice 2011 Late Spring Rice 2012 

Date Rice stage 
Larval density Pupal density 

Date Rice stage 
Larval density Pupal density 

(per m2
) (per m3

) (perm2
) (per m3

) 

22/3 Tillering 0.00 17/3 Tillering 0.00 

29/3 Tillering 0.00 24/3 Tillering 0.00 

5/4 Tillering 0.00 114 Tillering 0.00 

13/4 Tillering 0.00 8/4 Tillering 0.13 

19/4 Tillering 0.13 15/4 Tillering 0.13 0.13 

26/4 Booting 0.00 2114 Booting 0.13 

2/5 Booting 0.00 28/4 Booting 0.13 

10/5 Booting 0.13 5/5 Booting 0.27 

18/5 Heading 0.13 13/5 Heading 0.40 

24/5 Heading 0.13 0.00 20/5 Heading 0.27 

3115 Milky 0.27 0.13 27/5 Milky 0.13 0.13 

716 Dough 0.00 0.27 2/6 Dough 0.13 0.27 

14/6 Yellow ripe 0.00 0.13 916 Yellow ripe 0.00 0.13 

Table 3. The densities of larvae and pupae of yellow rice stem borer in middle summer rice at Anlao, Haiphong Province, 
2011 and 2012 

Middle Summer Rice 2011 Middle Summer Rice 2012 

Date 
Rice stage 

Larval density Pupal density Date 
Rice stage 

Larval density Pupal density 
(Date/Month) (per m2

) (per m2
) (Date/Month) (per m2

) (per m2
) 

0918 Tillering 07/08 Tillering 0.67 

16/8 Tillering 0.13 14/08 Tillering 1.07 0.13 

23/8 Tillering 0.40 0.13 21/08 Tillering 1.20 0.27 

3018 Tillering 0.13 28/08 Booting 0.53 

0619 Booting 0.27 04/09 Booting 1.47 

13/9 Booting 0.27 11109 Booting 1.33 

20/9 Booting 0.27 18/09 Heading 2.53 0.27 

27/9 Heading 0.67 0.13 25/09 Heading 1.20 1.47 

04/10 Heading 0.53 0.40 02/10 Milky 0.67 0.80 

11/10 Milky 0.27 0.53 09/10 Dough 0.00 0.53 

18/10 Dough 0.00 0.40 16/10 Yellow ripe 0.00 0.00 

25/10 Yellow ripe 0.00 0.13 

of YRSB pupae were lower than those of larvae. YRSB 1.6 · 

was obviously the second generation in the late spring 
crop (during the heading stage) and the fifth generation 
in the middle summer rice crop (heading to yellow ripe 
in 2011 and booting to yellow ripe in 2012). 

Damage caused by YRSB in 2011 and 2012 
The percentages of dead hearts or white heads 

detected during the field survey in 2011 and 2012 were 
summarized in Fig. 1. During four rice crop seasons in 
2011and2012, low densities of YRSB larvae leaded to low 
dead hearts (%) and low white heads (%) for late spring 
and middle summer rices in 2011 and in 2012 (Fig. 1). 
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Fig. 1. Dead hearts and white heads (%) in late spring and middle 
summer rices, 2011and2012. 
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The percentages of dead hearts and white heads in late 
spring rice were lower than those in middle surmner rice. 

In both years, the highest percentages of dead hearts 
and white heads in late spring rice were recorded at the 
yellow ripe stage while those of middle summer rice 
were detected during the booting and heading stages. 

3.2. Efficacy of removal of egg mass and insecti­
cides 
The results of the treatments for controlling of YRSB 

are presented in Table 3. The results showed that all con­
trol measures such as removal of egg mass and spraying 
any of three insecticides provided better suppressions of 
YRSB than the control. Efficacy of different measures 
was assessed on the basis of the percentages of white 
heads, which were lower than the control. In treatments 
of spraying insecticides twice, the percentage of white 
heads was lower than spraying insecticides once. Regent 
800 WG, an insecticide which has been used here for 
more than 10 years, provided lower efficacy than two 
newly used insecticides Virtako 40 WG and Prevathon 5 
SC did. The percentage of white heads was very low for 
the egg-mass removal group (1.8%). Treatments with 
spraying Virtako 40 WG (VI) and Prevathon 5 SC (VII) and 
removal egg mass with spraying Virtako 40 WG (ill) and 
Prevathon 5 SC (N) witnessed low percentage of white 
heads. 

Next, we analyzed how crop yield could be affected 
by the insecticide treatments. The highest yield was 
obtained for the treatments spraying twice with Virtako 
40 WG (IX) and Prevathon 5 SC (X), removal egg mass 2 
times (I), removal of egg mass and spraying 1 time 
Virtako 40 WG (ill) and Prevathon 5 SC (N) and spray 1 
time Virtako 40 WG (VI) and Prevathon 5 SC (VII), fol­
lowed by removal of egg mass 1 time and spraying 1 time 
Regent 800 WG (II), spaying twice Regent 800 WG (VIII) 
and spraying 1 time Regent 800 WG (V). The lowest 
yield was obtained at the control treatment (XI). 

From the economic view, 4 treatments, i.e., spraying 
Virtako 4 70WG and Prevathon 5 SC once or twice (VI, 
VII, IX and X) provided the highest effectiveness (with 
net profit higher than 7.0 VND million/ha). Treatments 
(I) and (II) provided the lowest effectiveness (1.0-1.3 
VND million/ha). Effectiveness of the other treatments 
was 3.2 to 3. 7 VND million/ha. 

DISCUSSION 

During the last 15 years (1998-2012) in Haiphong, 
there is one important generation of YRSB in each rice­
growing season. It is the second generation for spring rice 
with the peak of adult emergence in May and the fifth 
generation for the middle surmner crop with the peak 
adult emergence between early September and middle 
October. 

The effective control measures have been based on 
the data obtained on the light traps and on investigation 
of larval and pupal densities in the field. In Haiphong, 
during 1970-1980, measures for controlling of YRSB 
were oil lamp traps to catch adults, egg mass removal by 
hand picking and pesticide spraying From 1990 onward, 
the use of oil lamps had been low because the electiricity 
became available in most rural areas and because attrac­
tiveness on YRSB adults of oil lamp traps was very low. 
The removal of egg masses by hand picking was still an 
option of control but done in a small scale, mainly in small 
fields for special quality rice and in long rain periods 
( 4-7 days), which coincided the peak of adult appear­
ance. During long time rain, all treatment measures pro­
vided very low efficacy. Pheromone traps become the 
only possible measure but up to now this measure is not 
applied. One attempt was conducted to test pheromone 
trap in 2008 in the study region but the efficacy was low 
due to high number of YRSB adults. 

On average, farmers spray pesticides twice per crop 
right before and after the blossom period, mainly to 

Table 4. The percentages of white head, efficacy and yield among different treatments in middle summer rice, 2012 

White head 
Efficacy of 

Yields 
TT Treatment Dose 

(%) 
treatments 

(tones/ha) 
(%) 

1 I. Remove egg masses 2 times 1.7 g 93.1 4.7 ab 

2 II. Remove egg masses and Regent 800 WG 56g/ha 9.0 d 63.6 4.3 b 

3 Ill. Remove egg masses and Virtako 40 WG 83 g/ha 4.0 e 83.8 4.6 ab 

4 N. Remove egg masses and Prevathon 5 SC 417ml/ha 3.8 e 84.6 4.6 ab 

5 V. Regent 800 WG 56g/ha 15.2 b 38.5 4.1 b 

6 VI. Virtako 40 WG 83g/ha 4.1 e 83.4 4.6 ab 

7 VII. Prevathon 5 SC 417ml/ha 4.3 e 82.6 4.6 ab 

8 VIIl. Regent 800 WG 2 sprays 56 g/hall spray 11.7 c 52.6 4.2 b 

9 IX. Virtako 40 WG 2 sprays 83 g/hall spray 0.8 h 96.8 4.8 a 

10 X. Prevathon 5 SC 2 sprays 41 7 ml/hall spray 0.9h 96.4 4.8 a 

11 XI. Control No treatment 24.7 a 0.0 3.6 c 

*Means within a columnjollowed by the same letter are not significantly different at 0.05 the level in an LSD test 
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reduce white heads. The insecticides used are fipronil, 
cartap (nereistoxin), chlorpyrifos-ethyl, diazinon, and 
fenvalerate. In general, the monitoring of YRSB has been 
carried out by local plant protection technicians to assess 
the optimal timing of insecticide applications. Egg 
hatching time is recognized as an important factor deter­
mining the efficacy of insecticides. 

In the past, reports of Ninh (1974), Cung (1974), 
Chinh (1977) and Quyen (2012) showed that YRSB was 
dominant compared to other three rice stem borers, i.e., 
Sesamia iriferens Walker, Chilo polychrysa Meyrick 
and Chilo suppressalis Walker, in the RRD since 1970. 
In additipon, the percentages of YRSB occurrence have 
gradually increased from 0.5-20% (1954-1958), 42.8% 
(1960), 63.6% (1970), 98.5% (1985), 98.8% (1989) and 
98.9% (1992), and YRSB is now the most important stem 
borers in rice. 

Using improved rice varieties in increasingly large 
area with blossom time in hot suitable time (for spring 
rice May 5-May 20 and for summer rice Sept. 15-Sept. 
20) is suitable for development of YRSB. The change of 
crop time is one of the key reasons for dominance of 
YRSB. A significant fact on this to be mentioned was per­
centage YRSB eggs parasitized in 2011 and 2012 was not 
different with those during 1998-2011 (Plant Protection 
Dept. of Haiphong, 2012). 

Quyen (2012) determined the lowest temperatures 
for development of YRSB for all four developmental 
phases (egg, larva, pupa and adult) and they were l6.6°C, 
15.2°C, 16.5°C and l6.0°C, respectively. Based on the 
data, for the last 40 years, there should be 6 generations 
of YRSB in each year. The appearance of adults of the 
first generation is depended on the temperatures but it 
is mostly during December and January. 

In Haiphong as well as in the RRD, in 3 years from 
2009 to 2011, the temperatures from January to March, 
the spring rice season, were different from the averages 
of these months in the last 40 years. In 2009, tempera­
tures of January and February were 4.5°C higher than the 
averages for last 40 years whereas temperatures of 
February and March in 2010 were 2.7°C lower. In addi­
tion, at the beginning of March, there was long coldness, 
causing development of the rice plant was 20-30 days 
longer than the other years, and the blossom period was 
in May 20 to 30, which did not coincide the peak of YRSB 
adul emergence. The damage caused by YRSB was con­
sequently very low in that year. In fact, the density of 
YRSB in 2010 was lowest within the last 15 years (1998-
2012). In 2011 and 2012, the YRSB gradually increased 
but YRSB densities were categorized in years with low 
YRSB during the last 15 years. In fact, YRSB densities 
given in the present study are generally low. 
Nevertheless, effective control measures are needed 
because there are a trend of YRSB being increasing and 
because the damage is serious if their incidence is higher. 

Although an important progress in controlling of 
YRSB is application of sex pheromone traps in India and 
other Southern Asian countries (Cork, 1998; Cork et al., 
2008), use of insecticides is a major option for YRSB man­
agement in most Asian countries, and new insecticides 

have been introduced. In Pakistan, Bhutto and Soomro 
(2010) tested efficacy of different emulsifiable concen­
tration (EC) of 5 insecticides Karate, Thiodan, Boxer, 
Curator and Rogor, and demonstrated that Karate 2.5 EC 
provided highest efficacy, followed by Thiodan 35 EC. 

In Haiphong, in heading stage of the rice, it has been 
recommended to spray when the density of egg masses 
is beyond 0.3 egg mass perm~. In addition, the second 
spray has been recommended when the density of egg 
masses is beyond 1 egg mass/ m2 after to keep the per­
centage of white heads under 5%. Based on this stand­
ard, the treatments I, III, N, VI, VII, IX and X are found to 
provide good control. Among the treatments tests, the 
treatment IX and X can keep the percentage of white 
heads lowest. 

Although the treatment (I), removal of egg mass 
twice, resulted in low white head percentages, this meas­
ure, in practice, should be difficult to apply because every 
household has rice fields of more than 1500 m~ and 
because the removal of egg mass needs time and skill to 
detect the egg masses on the leaves. Thus, we conclude 
that use of Virtako 40 WG and/or Prevathon 5 SC should 
be of the highest economic effectiveness. 
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