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Abstract 
Polygonum generally known as Knotweed is a large genus consisting of weedy plants. Many species of 

polygonaceae family are the weeds especially in the irrigated rice cultivation and tea estates of North 

East India. As there is expected level of potentially hazardous to environment due to the chemical control 

measures for this weed which is also a costliest one and requires long term application with the cost of 

detrimental effects on non target wetland plants. Biological control offers the most logical approach for 

controlling the weed in the most effective and least environmentally damaging way. Chrysomelidae leave 

beetle Galerucella placida Baly is the insect feeds on aquatic weeds of polygonaceae which can be 

utilized for the biological control programme. In order to find the efficiency of Galerucella placida on 

different species of Polygonaceae weeds, different nutritional indices such as approximate digestibility 

(AD), relative consumption rate (RCR), relative growth rate (RGR) and efficiency of conversion of 

digested food (ECD) are tested under the laboratory condition. The relative growth rate (RGR) and the 

relative consumption rate (RCR) of G. placida was highest on P. hydropiper (Linn.) Spach as (0.10 

mg/day/mg) and (2.04 mg/day/mg) respectively which was found to be lowest on P. perfoliatum Linn. 

(0.07 mg/day/mg) and P. perfoliatum Linn. (0.07 mg/day/mg) respectively. The highest value of 

approximate digestibility (AD) was recorded in case of P. densiflorum Blume (97.89%) followed by P. 

minus Huds. (96.73%). Efficiency of conversion of digested food (ECD) was highest in case of P. 

perfoliatum Linn. (8.92%) followed by P. minus Huds. (6.17%) and lowest on P. hydropiper (Linn.) 

Spach (4.22%). Similarly larvae fed on P. perfoliatum Linn. (8.19%) had the highest value of efficiency 

of conversion of ingested food (ECI) and the lowest on values of ECI were in the larvae reared on P. 

hydropiper (Linn.) Spach (4.01%). 
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Introduction 
Polygonum generally known as Knotweed is a large genus consisting of weedy plants. They 

can thrive well in disturbed areas and spread very fast by both natural means and human 

activity. Many species of Emex, Polygonum and Rumex of Polygonaceae family are 

competitive weed in larger number of crops, especially in the crops grown under irrigated 

conditions such as rice and tea estates of North East India on poorly drained soils [6]. P. 

hydropiper is an annual vine indigenous to temperate regions of the South East Asia such as 

Bhutan, China and India [36]. Due to the dense, prickly thickets nature that displace native 

vegetation P. perfoliatum has been listed as a noxious weed [23, 21, 24]. P. minus Huds is a 

perennial herb of distinctly wet situations, such as swamps and ditches but at higher altitudes it 

is also a weed of plantations and pastures cultivated lands [35]. Smart weed is highly 

competitive and eliminates desirable’s native plants and poses an important weed in low lying 

wet areas. Very less work has been conducted on the chemical control aspects of these weed 

species [25, 27] which is also a costly, requires long term application with the cost of detrimental 

effects on non target wetland plants and potentially hazardous to environment. As simply 

breaking the stem will result in resprouting at the soil surface, cultural control also takes lot of 

labours, as they must be uprooted. Contrary to all these, biological control offers the most 

logical approach for controlling the weed in the most effective and least environmentally 

damaging way. Highly cost effective, non-polluting and self sustaining method for controlling 

these noxious weeds is Biological control. A small leaf beetle of the the family Chrysomelidae 

is Galerucella placida Baly. The insect feeds on aquatic weeds like Polygonum hydropiper L. 

Spach belonging to the family polygonaceae [9].  
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There are also reports from India stating G. placida Baly 

feeding on P. hydropiper [15]. Both the beetle and grub feed 

voraciously on polygonum leaf. Description of the insect was 

given by Lefroy [15] and Maulik [20]. A large population of P. 

hydropiper was found to be fed voraciously and killed by the 

insect in the Imphal region of Manipur and bords of Myanmar 

in 2012 [9]. However, detail works on the growth habit, 

development, feeding performance of G. placida on these 

plants have not been studied. The detailed information of 

efficiency of food utilization and responses to food 

consumption when the insect was feeding upon the host plant 

is mandatory. The quantity [7, 38, 39, 37, 12, 11] as well as quality (1, 

5& 26) of the food consumed by the insect decides survival and 

reproduction of the phytophagous insects. There are numerous 

studies on effect of the quality [16, 22, 28, 19] and quantity of food 

on insects [29, 8, 30, 10]. There are several indices contrived for 

the vertebrate nutrition such as consumption, digestibility and 

efficiency of conversion [13, 32] and using of these indices in 

insects have been discussed by many authors [31, 4, 38, 39].  

Therefore, keeping in view of the above consideration, a 

research programme was undertaken on the nutritional indices 

for Galerucella placida Baly to identify the most efficient 

host weed for the consumption and conversion as food. 

 

Materials and methods 

The investigation on “various nutritional indices of G. placida 

on some Polygonaceous plants.” was carried out in the 

laboratory of the Department of Entomology, College of 

Agriculture, Central Agricultural University, Imphal during 

2015.  

 

Polygonaceous species used for study 

Nutritional indices of G. placida were determined on six 

polygonaceous plants viz;  

1. Polygonum hydropiper L. Spach,  

2. Polygonum chinense var. brachiata Meissn., 

3. Polygonum perfoliatum L.,  

4. Polygonum minus Huds., 

5. Polygonum glabrum Willd., 

6. Polygonum densiflorum Blume. 

 

The Egg masses from the beetle were collected from 

Polygonum hydropiper L. Spach from the field during June-

July. Eggs laid on the leaf were brought to laboratory and kept 

over a moist blotting paper in petridishes in laboratory at 

room temperature for hatching. Ten newly hatched 

preweighed larvae were released on the preweighed leaves of 

each test plant in petridishes over a moist blotting paper. After 

24 hours of feeding, the faeces were removed and dried in 

oven at 60 °C for 48 hours to obtain dry weight of feaces. The 

weight of leaf area consumed after removing the faecal 

matters was measured. The leaves were dried at 60 °C for 48 

hours and dry weight of the consumed leaves was obtained. 

The container was cleaned and newly weighed leaves were 

provided. This process was continued each day in each 

replicatation until the formation of pupal stage with the 

ceased food consumption. 

Estimation of daily food consumption of each larva was done 

by subtracting weight of remaining leaf tissues from the 

weight of initial leaf that was provided. Dry weight is taken 

for measuring the nutritional indices. The weight of the pupa 

and adult from the larvae reared on each test plant were also 

estimated. Additionally weight of the faeces produced by the 

larvae on each test plant was also registered daily. Dry 

weights of the leaves, feaces, and larval stages were weighed 

after oven-drying them at 60 °C for 48 hours. 

The method recommended by Waldbauer [33], Huang and Ho 
[8] was followed for calculating nutritional indices on the basis 

of dry weight to calculate efficiency of conversion of digested 

food (ECD), efficiency of conversion of ingested food (ECI), 

relative consumption rate (RCR), relative growth rate (RGR) 

and approximate digestibility (AD). 

RCR = l/b T 

RGR = B/b T 

ECI (%) = B/I 100 

ECD (%) = B/(I-F) 100 

AD (%) = (I-F)/I 100 

 

Where, ‘I’ is the dry weight of food consumed, ‘F’ is the dry 

weight of feaces produced, ‘T’ is days of feeding, ‘b’ is the 

gained mean larval weight in the feeding duration and ‘B’ is 

biomass of the larva. 

 

Statistical analysis  

The experiment was set up in Completely Randomized 

Design with three replications.  

 

Analysis of Variance 

The percent data of the evaluation were transformed by using 

arc sin transformation. Analysis of variance technique was 

used to statistically analyse the transformed data. When the 

treatment means were found significant with the F values then 

the means were compared by using C.D. (critical difference) 

values. In this way, separation of means were done by LSD 

test. 

 

Results and Discussion 

The highest dry weight of food consumed by G. placida larva 

fed was obtained on P. hydropiper (Linn.) Spach (18.20 mg) 

followed by P. glabrum Willd. (16.63 mg), P. chinense 

(Linn.) var. brachiata Meissn. (15.67 mg), P. densiflorum 

Blume (13.78 mg) and P. minus Huds. (10.72 mg) and was 

lowest on P. perfoliatum Linn. (6.71 mg) (Table 1 & Graph 

1). The dry weight of faeces produced by G. placida was 

highest on P. glabrum Willd. (1.17 mg) which was 

statistically at par with P. chinense (Linn.) var. brachiata 

Meissn. (0.96 mg) and P. hydropiper (Linn.) Spach (0.91 

mg). It was lowest when fed on P. densiflorum Blume (0.29 

mg) and was at par with P. minus Huds. (0.35 mg) and P. 

prefoliatum Linn. (0.55 mg). Dry weight gained by the larva 

was highest on P. hydropiper (Linn.) Spach (0.73 mg) 

followed by P. chinense (Linn.) var. brachiata Meissn. (0.71 

mg), P. densiflorum Blume (0.70 mg), P. glabrum Willd. 

(0.69 mg), P. minus Huds. (0.64 mg). It was lowest on P. 

prefoliatum Linn. (0.55 mg). As it was stated by Foss and 

Rieske [3] physiological features and chemical characteristics 

of the host plants decides the process of herbivore host 

reception and suitability. Ability of the insects to store energy 

closely depends on the influence of the host plant that insects 

pass their larval stages on [18]. Body weight is an important 

fitness index of insect population dynamics is also obtrusive 
[19]. Among the different host plants used in the present 

experiment, the lowest weight gain of larvae was noticed on 

P. perfoliatum Linn. which suggests the low-nutritive value of 

the particular weed species for insect.

http://www.entomoljournal.com/
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P. minus  P. glabrum  P. hydropiper  P. chinense  
 

Fig 1: Galerucella placida feeding on different species of Polygonacea weeds 
 

Nutritional indices of larva fed on the six host plants shown in 

Table 2 and Graph 2 recorded highest value of AD in the 

larvae fed on P. densiflorum Blume (97.89%) followed by P. 

minus Huds. (96.73%), P.hydropiper (Linn.) Spach (95.00%). 

This showed that although the dry weight of food consumed 

in P. densiflorum Blume was less than those consumed in 

case of P. hydropiper (Linn.) Spach but the approximate 

digestibility was higher in case of P. densiflorum Blume 

which indicated that the actual digestion of food is more in 

case of P. densiflorum Blume. The AD value obtained was 

lowest when fed P. prefoliatum Linn. (91.80%). The current 

findings are also in line with Batista Pereira [2] who stated that 

the amount of food utilization is dependent on the efficiency 

of digested food to convert in to biomass. 
 

    
 

Fig 2: Different life stages of Galerucella placida Baly 
 

The present study showed that the value of ECI of larva was 

highest on P. perfoliatum Linn. (8.19%) followed by P. minus 

Huds. (5.97%) and P. densiflorum Blume (5.07%) which can 

be correlated with the extravagant ability of the larvae 

converting the ingested food to body mass when fed on these 

plants. The value of ECI obtained was lowest on P. 

hydropiper (Linn.) Spach (4.01%) which can be attributed to 

low ability to the larvae in converting the ingested food to 

body mass when fed on P. hydropiper (Linn.) Spach. The 

higher efficiency in modifying the digested food in to growth 

is recorded on the larvae reared on P. perfoliatum Linn. 

(8.92%), P. minus Huds. (6.17%) and P. densiflorum Blume 

(5.18%) which is indicated by the higher ECD. On the 

contrary, lower ECD in the larvae fed on P. hydropiper 

(Linn.) Spach (4.22%), P. glabrum Willd. (4.46%) and P. 

chinense (Linn.) var. brachiata Meissn. (4.82%) indicated 

lower efficiency in modifying the digested food in to growth. 

As reported by Batista Pereira [2] the amount of food 

utilization could strongly be influenced by the digestibility of 

food that is consumed and the efficiency of conversion of 

digested food in to biomass. Feeding indices especially ECI 

and ECD values of insects are affected by the influence of 

digestive enzymes as stated by Lazarevic et al. [15]. Thus, the 

activity of primary and secondary host plant metabolites can 

be a one reason behind the differences in ECI and ECD 

values. More over the larvae reared on P. perfoliatum Linn. 

had the high value of ECI but with the lowest value of RCR 

and RGR. In comparison to this, the RCR value of the larvae 

fed on P. hydropiper (Linn.) Spach was highest (2.04 

mg/day/mg) which also had lowest ECI as well as ECD value. 

It is also clear that high RCR and RGR values are associated 

with the larval weight increase and this weight gained could 

have a direct connection with ECI. In the present experiment, 

larvae fed on P. hydropiper (Linn.) Spach showed highest 

values of RCR and RGR proposing that P. hydropiper (Linn.) 

Spach was more nutritious for G. placida larvae than other 

host plants evaluated. The order of suitability of various 

polygonaceous plants for G. placida was P. hydropiper 

(Linn.) Spach > P. chinense (Linn.) var. brachiata Meissn. > 

P. glabrum Willd. > P. densiflorum Blume > P. minus Huds. 

> P. perfoliatum Linn.  

 

Table 1: Weights of food consumed, faeces produced and weight gained by G. placida larvae fed on some polygonaceous plant 
 

Plant (leaves) 
Dry weight of food 

consumed (mg) 

Dry weight of faeces 

produced (mg) 

Dry weight of larvae 

(mg) 

P. hydropiper (Linn.) Spach 18.20a 0.91ab 0.73a 

P. chinense (Linn.) var. brachiata Meissn. 15.67c 0.96ab 0.71ab 

P. perfoliatum Linn. 6.71f 0.55b 0.55b 

P. minus Huds. 10.72e 0.35bc 0.64ab 

P. glabrum Willd. 16.63b 1.17a 0.69ab 

P. densiflorum Blume 13.78d 0.29bc 0.70ab 

S.E. (d) 

CD (P=0.05) 

0.06 

0.14 

0.23 

0.51 

0.05 

0.11 

Data represent mean of 3 replications (10 individuals/replication) Means followed by different letters are significantly different at 5% level 

Means are separated by LSD test; Dry wt. are taken at 60 ℃ for 48 hours. 

http://www.entomoljournal.com/
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Graph 1: Dry weights of G. placida larvae feed on different species of polygonacea 

 
Table 2: Nutritional indices of G. placida larvae fed on some polygonaceous plant 

 

Plant (leaves) 

Approximate 

Digestibility 

(%) 

Efficiency of 

Conversion of 

Ingested Food 

(%) 

Efficiency of 

Conversion of 

Digested Food (%) 

Relative 

Consumption Rate 

(mg/day/mg) 

Relative Growth 

Rate (mg/day/mg) 

P. hydropiper (Linn.) Spach 95.00(77.05) c 4.01(11.56) d 4.22(11.81) f 2.04a 0.10 

P. chinense (Linn.) var. 

brachiata Meissn. 
93.87(75.64) d 4.53(12.29) cd 4.82(12.67) d 1.75b 0.09 

P. perfoliatum Linn. 91.80(73.37) f 8.19(16.62) a 8.92(17.35) a 0.82e 0.07 

P. minus Huds. 96.73(79.57) b 5.97(14.13) b 6.17(14.36) b 1.34d 0.08 

P. glabrum Willd. 92.96(74.53) e 4.14(11.72) d 4.46(12.19) e 1.73bc 0.09 

P. densiflorum Blume 97.89(81.63) a 5.07(12.98) c 5.18(13.16) c 1.47c 0.08 

S.E. (d) 

CD (P=0.05) 

(0.06) 

(0.13) 

0.05 

0.12 

0.06 

0.13 

0.05 

0.12 

0.02 

NS 

Data represent mean of 3 replications (10 individuals/replication) 

*Figures in parentheses are transformed angular values 

Means followed by different letters are significantly different at 5% level 

Means are separated by LSD test 

 

 
 

Graph 2: Nutritional indices of G. placida larvae fed on some polygonaceous plant 
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Conclusion 

Polygonum hydropiper (Linn.) Spach is likely to be highlt 

suitable host for feeding of Galerucella placida as the larva 

recorded highest values of weight gained, RGR and RCR with 

the lowest values of ECI and ECD. Most unsuitable host for 

G. placida is P. perfoliatum since the lowest values for larval 

weight gained, RGR and RCR index, AD and highest values 

for ECI and ECD is observed on the weed species. G. placida 

was a voracious feeder of polygonaceous plants and has 

potential to be used as biocontrol agents for controlling 

polygonaceous plants. The present study indicates there is 

scope to culture the insect in mass for its release in field for 

controlling the polygonaceous plants effectively. 
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