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 Background: Mythimna venalba (Moore) is one of the important lepidopteran rice 
pests, where it can cause severe damage and loss to rice yield. Lepidopteran pests attack 

during their larval stage, thus determination of larval instar is significant. This is 

because control action can be estimated at the right larval stadia of infestation. The 
number of larval instars of M. venalba reared on paddy plant was determined using 

head capsule width. Objective: This study was aimed to determine the number of larval 

instars using measurements of head capsule width. Results: Six non-overlapping instars 
were clearly separated and the development was in geometrical progression and 

followed Dyar’s rule. The means of head capsule width from the first to the sixth instar 

were 0.33 (± 0.00), 0.46 (± 0.01), 0.74 (± 0.01), 1.16 (± 0.03), 1.97 (± 0.04) and 2.70 (± 
0.02) mm, respectively. Conclusion: The overall results of means head capsule width 

of M. venalba fit Dyar’s rule. 
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INTRODUCTION 

 

 Mythimna venalba (Moore) is reported as one of 

the rice pests of the world (Barrion and Litsinger, 

1994), while Kalshoven (1981) reported that it is also 

an important pest of rice, maize and sugarcane in 

Indonesia. Mythimna venalba is a species of 

lepidopteran pest, which belongs to the family 

Noctuidae and subfamily Hadeninae. It was reported 

that the distribution of this species ranged from the 

Indo-Australian tropics to Fiji and New Caledonia 

(Holloway, 1989; Yoshimatsu, 1994). Mythimna 

venalba had attacked and caused an outbreak of over 

200 hectares of rice fields in Kedah, Malaysia in 

2011 (Huzaifah, 2012). The pattern of its infestation 

occurred with the sudden advent of the larvae in 

large numbers and severe losses were inflicted even 

before the larvae were detected (Pathak and Khan, 

1994).  

 Due to the sudden attack and losses from the 

larvae, determination of larval instars is important as 

it can give important information for pest 

management, especially in the application of control 

measures (Daly, 1985). Control action of a pest can 

be estimated as soon as possible after the infestation 

with detailed knowledge on the number of larval 

stadia and also the period of the larval stage. Thus, 

this will enable the ultimate goal of early and 

accurate pest management strategy to be applied 

(Ghafoor, 2011).  

 Measurement of head capsule width provides 

basic information for the development of 

morphometric and ecological studies in pest 

management (Fischbacher, 1996). Dyar (1890) had 

pointed out that the larval head capsule size is 

relatively static within a stadium, and the growth rate 

of successive instar head capsules is in regular 

geometric progression. Therefore, this study was 

aimed to determine the number of larval instars using 

measurements of head capsule width.  

 

MATERIALS AND METHODS 

 

Larva rearing: 

 The laboratory colony of M. venalba was 

established from larvae collected in the field, and 

were maintained under ambient laboratory conditions 

at 26-28 °C and 60-70% relative humidity. Newly 

emerged adults were placed in 44 x 28 cm cages with 

potted paddy plants. Adults were provided with 10% 

honey solution on small cotton balls. Daily 

observations were carried out to look for eggs.  The 

newly laid eggs were transferred to a new cage for 

establishment of a new colony of M. venalba. Larvae 

were fed with paddy plants that were changed every 

two days. Pupae were collected daily, and transferred 

to a new cage with paddy plants for new adults to 

emerge. These steps were repeated to maintain the 
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colony. 

 

Instar determination: 
 The number of instars was determined from the 

data collected from 10 exuviae larvae from the 

colony that were examined each day. Exuviae or 

shed larval head capsules were collected and the 

measurement of maximum head capsule width 

(HCW) was recorded with a calibrated ocular 

micrometer on a binocular dissecting microscope. 

QuickPHOTO MICRO 2.3 software with an 

Olympus E330-ADU1X (Olympus, USA) camera 

attached to an Olympus SZX10 microscope 

(Olympus, USA) was used to take photographs of the 

head capsule exuviae. 

 

Data analysis: 
 Analysis of variance was carried out using the 

one-way ANOVA procedure in Minitab 16. The 

means were compared using Tukey’s method, and 

significance was accepted at P ≤ 0.05. 

 

RESULTS AND DISCUSSIONS 

 

 The mean HCW of M. venalba larvae are 

presented in Table 1. Six non-overlapping instars 

could be clearly separated on the basis of mean 

HCW. The measurements of HCW were relatively 

constant within the six instars. Mean widths of head 

capsules from the first instar until the sixth instar 

were 0.33 (± 0.00), 0.46 (± 0.01), 0.74 (± 0.01), 1.16 

(± 0.03), 1.97 (± 0.04) and 2.70 (± 0.02) mm, 

respectively (Table 1). Analysis of variance showed 

significant differences in the head widths within 

larval instars of M. venalba.  

 

 
Table 1: Head capsule width of larva of M. venalba at each instar (Mean in mm ± SE, n = 10) 

Larval instars Min Max Means ± SE Dyar’s ratio 

1st 0.31 0.33 0.33 ± 0.00a 1.39 

2nd 0.43 0.49 0.46 ± 0.01b 1.61 

3rd 0.69 0.79 0.74 ± 0.01c 1.57 

4th 1.06 1.30 1.16 ± 0.03d 1.70 

5th 1.77 2.21 1.97 ± 0.04e 1.37 

6th 2.60 2.76 2.70 ± 0.02f  

The means followed by different letters are significantly different at P < 0.05 (ANOVA and Tukey’s Method). 
 

 

The progression in HCW of M. venalba followed 

Dyar’s rule. It followed a geometrical progression 

that can be represented by a straight line (Fig. 1), as 

the HCW measurements (y) were plotted against the 

number of instars (x). The regression equation was y 

= 0.438x – 1.59. Linear regression analysis showed a 

significant relationship between larval instars and 

HCW. The graph showed that there was no deviation 

in the straight line produced, thus indicating that 

there was no missing instar in the larval 

development. The larvae of M. venalba underwent 

sixth instars of larval stages during its development. 

 

 

 
 

Fig. 1: Relationship between head capsule width and larval instar. 

 

 There are no data available on head capsule size 

of M. venalba to compare with our results. However, 

the study showed that the M. venalba larvae 

underwent six larval instars (Table 1). According to 

Esperk et al. (2007), the number of instars may vary 

even within a species due to many factors such as 

temperature, photoperiod, food quality and quantity, 

humidity, rearing density and physical conditions. 

For instance, black cutworm (Agrotis ipsilon) is 

reported to undergo six instars from a study by 
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Ghafoor (2011), while 

 Allan (1975) and Luckman et al. (1976) had 

reported that the black cutworm undergoes five and 

seven instars, respectively. 

 The development of M. venalba larvae in Fig. 1 

fits Dyar’s rule as it follows a regular geometrical 

progression. Dyar (1890) had stated that the width of 

the head of a larva in its successive stages follows a 

regular geometrical progression. In studies on the 

growth of a species, the number of instars can be 

determined from the measurement of a sclerotized 

body part, for example the width of head capsule. 

The larvae of insects change their exoskeletons 

several times during their immature growth phase. 

Thus, the larval stage of insects is divided into 

different stadia (Jones, 1983).   

 

Conclusion: 

 The overall results of means head capsule width 

of M. venalba fit Dyar’s rule. 
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