
 

~ 1575 ~ 

Journal of Entomology and Zoology Studies 2017; 5(4): 1575-1577
 
 
 
 
 
 
 
 
 
 
 
 
E-ISSN: 2320-7078 
P-ISSN: 2349-6800 
JEZS 2017; 5(4): 1575-1577 
© 2017 JEZS 
Received: 21-05-2017 
Accepted: 22-06-2017 
 

K Chandrasekar  
Department of Agricultural 
Entomology, Tamil Nadu 
Agricultural University, 
Coimbatore, Tamil Nadu, India 
 
S Suresh 
Agriculture College and Research 
Institute, Tamil Nadu 
Agricultural University, 
Madurai, Tamil Nadu, India 
 
RP Soundararajan 
Department of Agricultural 
Entomology, Tamil Nadu 
Agricultural University, 
Coimbatore, Tamil Nadu, India 
 
T Boopathi 
Scientist SS (Agricultural 
Entomology), ICAR Research 
Complex for NEH Region, 
Mizoram Centre, 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Correspondence 
K Chandrasekar  
Department of Agricultural 
Entomology, Tamil Nadu 
Agricultural University, 
Coimbatore, Tamil Nadu, India 

 
 
 
 
 
 
 
 
 

 
 

Evaluation of resistance in some rice genotypes 
against Whitebacked Planthopper (WBPH) 

Sogatella furcifera (Horvath) 
 

K Chandrasekar, S Suresh, RP Soundararajan and T Boopathi 
 
Abstract 
Studies were carried out under glass house conditions to study the evaluation of resistance in some rice 
genotypes against Whitebacked Planthopper, Sogatella furcifera. Among the rice genotypes tested 
against S. furcifera (Horvath), IR 72, PTB 43, Co 43, IR 64, CB 06 535, CB 08 504, IR 36, Veeradangan 
and Nijavara lowest mean damage rating (1.00), while genotypes, PTB 41 exhibited a damage score 
ranging from (1.00), when compared to T(N)1 (9.00).The genotypes viz., ADT 47, ADT 36, TNRH 180, 
TNRH 243, Swarna, GEP 24, Purple pottu, CORH 3 and BPT 5205 were moderately resistant with 
damage rating of (3.00-3.67) and the remaining genotypes were moderately susceptible or highly 
susceptible.   
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Introduction 
Rice (Oryza sativa L.) is a staple food crop and more than 90% of the world’s production was 
consumed in Asia. More rice production is demanded due to the rapid population growth in 
this part of the world [1] Three billion people depend on it as a major source of their 
subsistence diet [2]. It is planted on about 154 m ha or on about 11% of the world’s cultivated 
land with an annual production of 700.7 million tons [3]. Rice is cultivated in all the districts of 
Tamil Nadu. About 94 per cent of total area under rice in the State is concentrated in high 
productivity group, which accounts for about 98 per cent of total production of the State. In 
Tamil Nadu, there has been a large fluctuation of rice production in the last decade.  
 Over 800 species have been identified damaging either standing or stored rice [4]. In India, 221 
species of insects feeding on rice were reported by [5]. Among these rice pests, about 20 of 
them are of economic importance. Among these rice pests, rice yellow stemborer, rice 
leaffolder, leafhoppers, planthoppers, gallmidge and earhead bug occur every year in most of 
the rice growing areas of the world. These insects are considered to be the major pests causing 
economic damage.  
Rrice hoppers, brown planthopper (BPH) Nilaparvata lugens (Stal), whitebacked planthopper 
(WBPH), Sogatella furcifera (Horvath) and green leaf hopper (GLH), Nephotettix virescens 
(Distant) are considered as green revolution induced pests [6]. The estimated yield loss caused 
by these pests of rice in India is more then 20 million US$. Use of insecticides to control 
sucking pests of rice was not always rewarding. Continuous and repeated application of certain 
insecticides has resulted in the development of resistance [7]; as well they caused resurgence of 
the insect after repeated application [8]. In the integrated management of sucking pests, use of 
resistant varieties forms the basis with other methods of control can be integrated. The present 
study was conducted to evaluate the resistance in some rice genotypes against Whitebacked 
Planthopper (WBPH) Sogatella furcifera (Horvath). 
 
Materials and Methods 
Studies on the identification of new sources of resistance in rice genotypes against 
whitebacked planthopper (WBPH), Sogatella furcifera (Horvath) based on its Modified 
Seedbox Screening Technique at Paddy Breeding Station (Department of Rice), Agricultural 
College and Research Institute, Coimbatore, Tamil Nadu from August, 2011 to May, 2012. 
The details of methodologies adopted in the laboratory and glass house are described in this 
chapter. 
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Insect culture 
Nilaparvata lugens was mass cultured in the glass house on 
the susceptible rice variety Taichung Native 1 (TN1). Initial 
BPH population was collected from unsprayed rice fields at 
Paddy Breeding Station, Tamil Nadu Agricultural University, 
Coimbatore, Tamil Nadu. The adults were confined on 30 day 
old potted plants of TN1 placed in oviposition cages 
(45x45x60 cm) having wooden frames, glass top and door and 
wire-mesh side walls. The ovipositing insects were removed 
three days later and plants with eggs were taken out of cages, 
placed in separate cages for the nymphs to emerge. The 
emerged nymphs were then transferred to 10 to 15 day old 
TN1 seedlings raised in 10 cm diameter clay pots placed in 
galvanized iron trays (64x47x15cm) containing 10 cm depth 
of water and permitted to feed for 3-4 days and the resulting 
second and third instar nymphs were used either for seedling 
screening or for varietal resistance studies. The remaining 
second and third instar nymphs were used for further 
multiplication on grown up TN1 plants.  
Using this technique, a continuous pure culture of the N. 
lugens was maintained in the glasshouse during the period of 
study. The temperature and relative humidity in the 
glasshouse ranged from 29 oC to 38 oC and 42-80 per cent, 
respectively. The plants were observed periodically and the 
natural enemies if any were removed regularly along with the 
dried leaves. 
 
Plant materials 
A set of 30 rice accessions including both cultivated varieties 
and local landraces collected from Paddy Breeding Station, 
Coimbatore, Tamil Nadu Rice Research Institute, Aduthurai, 
Agricultural College and Research Institute, Killikulam, 

Agricultural Research Station, Ramnad and Hybrid Rice 
Evaluation Centre, Gudalore were used to assess the level of 
resistance to N. lugens at seedling stage 
 
Identification of resistant sources 
Modified Seedbox Screening Technique (MSST) 
The modified seed box-screening test (MSST) [9, 10] Velusamy 
et al., 1986 and Kadirvel et al. 2007) was used to assess the 
level of WBPH resistance at the seedling stage. Wooden box 
of standard size 50x50x50 cm was filled with fine wet soil 
and levelled properly. Pre-germinated seeds of each entry (at 
least 25 seeds per entry) were sown 3cm apart in the wooden 
box in such a way that it could accommodate 12 lines per 
seed-box including the resistant check, PTB33 and susceptible 
checks, TN1. On the third day of seeding, the wooden seed-
boxes were transferred to galvanized iron trays (62 x 47 x 
15cm) containing 3-5 cm depth of water. Twelve days after 
sowing (DAS), the seedlings were infested with second instar 
nymphs at the rate of three nymphs per seedling. After 
infestation, the wooden seed-boxes with seedlings were 
covered with wire mesh wooden cages. Three replications for 
each genotype along with a control were maintained. 
The test plants were observed daily for damage by S. 
furcifera. After one generation of insect establishment 
(approximately 15 days after infestation) on test lines, 
symptom of WBPH damage (hopper burn) was observed. 
Damage rating of the test lines was done on row basis, when 
90 per cent of the plants either in the susceptible check row or 
susceptible genotype in the seed-box were killed. When all 
the plants in the susceptible check were found dead, the 
genotypes were rated per plant damage using the Standard 
Evaluation System (SES) for rice on 0-9 scale [11]. 

 
Table 1: Standard Evaluation system for S. furcifera 

 

Grade Criterion Rating 
0 No visible damage Highly Resistant (HR) 
1 Very slight damage Resistant (R) 
3 First and second leaves with yellow orange tips, slight stunting Moderately Resistant (MR) 

5 More than half of the leaves with orange tips and pronounced 
stunting Moderately Susceptible (MS) 

7 
 

More than half of the plants dead and remaining plants severely 
stunted and wilted Susceptible (S) 

9 All plants dead Highly Susceptible (HS) 
 
Statistical analysis section is missing 
Completely randomized design (CRD) was followed for the 
studies on nymphal preference, fecundity, egg viability and 
egg unhatchability in different rice genotypes. The mean 
comparison was done by Duncan’s Multiple Range Test 
(DMRT) using IRRISTAT and AGRES statistical software. 
 
Results 
Of the 30 rice genotypes screened for their resistance against 
S. furcifera, nine genotypes viz., IR 72, PTB 41, CO 43, IR 
64, CB 06 535, CB 08 504, IR 36, Veeradangan and Njavara 
were found to be resistant while nine other genotypes viz., 
ADT 36, ADT 47, TNRH 180, TNRH 243, Swarna, GEB 24, 
Purpleputtu, CORH 3 and BPT 5204 were found to be 
moderately resistant and remaining cultures were either 
moderately or highly susceptible to S. furcifera (Table 2). 
 
Discussion 
Among the 30 rice genotypes tested for their resistance 
against S. furcifera by MSST, IR 72, PTB 41, CO 43, IR 64, 
CB 05 535, CB 08 504, IR 36, Veeradangan and Njavara were 
found to be resistant. Seventeen varieties which were found to 

the moderately resistant or moderately susceptible / 
susceptible in SSST were found to be resistant or moderately 
resistant in MSST. These differences between SSST and 
MSST may be due to number of insects released, age of the 
plants used for screening and the off spring developed in 
MSST. Horgan reported that cultivars have different levels of 
resistance as the nymphs will disperse between plants and the 
degree of movement (activity) being negatively correlated 
with feeding [12]. Although movement between plants may 
appear to stimulate field responses, it is largely governed by 
“push-pull” dynamics in the experimental seed boxes. 
 
Conclusion is missing 
From the current result at might be revealed that overall 30 
rice genotypes nine genotypes are resistant and nine rice 
genotypes are moderately resistant remaining varieties 
susceptible or highly susceptible. Compare to Standard 
Seedbox Screening Technique (SSST), the Modified Seedbox 
Screening Technique given for accurate screening for rice 
genotypes. 
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Table 2: Reaction of rice genotypes to S. furcifera in MSST 
 

S. No Genotypes Rating* Category 
1 IR 72 1.00 R 
2 PTB 41 1.00 R 
3 ADT 45 5.67 MS 
4 CO 43 1.00 R 
5 IR 64 1.00 R 
6 CB 06 535 1.67 R
7 CB O6 651 5.67 MS 
8 CB 08 504 1.00 R 
9 ADT 36 3.67 MR

10 CO 49 7.67 S 
11 ADT 47 3.67 MR 
12 COLUMBIA 5.67 MS 
13 MANIPUR LOCAL 7.67 S 
14 WHITE PONNI 8.33 S 
15 TNRH 180 3.67 MR 
16 TNRH 243 4.33 MR
17 SWARNA 3.00 MR 
18 GEB 24 3.67 MR 
19 IR 36 1.67 R 
20 VEERADANGAN 1.67 R 
21 PURPLE PUTTU 3.67 MR 
22 CB 05 219 7.67 S 
23 NJAVARA 2.33 R 
24 KARANELLU 9.00 HS 
25 SR 26B 9.00 HS 
26 TNRH 174 9.00 HS 
27 CORH 3 3.67 MR 
28 BPT 5204 3.67 MR 
29 TN 1 9.00 HS 
30 PTB 33 1.00 R 

*Mean of three replications 
Figures in parentheses are square root transformed values; In a 
column, mean followed by a common letter are not significantly 
different by DMRT at 5 per cent level 
 
Acknowledgement 
The authors thankfully acknowledge Dr.Robin, Professor, 
Plant Breeding and Genetics, Professor and Head, Department 
of Rice, TNAU, Coimbatore for providing seed materials and 
helping in conduct of the experiments.  
 
References 
1. Khush GS. What it will take to feed 5.0 billion rice 

consumers in 2030. Plant Molecular Biology, 2005; 59:1-
6. 

2. Cantrell RP, Reeves TG. The rice genome: the cereal of 
the worlds poor takes center stage. Science. 2002; 
296:53. 

3. FAO. (Food and Agricultural Organization). 2011. http // 
www.fao.org. 

4. Grist DH, RJAW Lever. Pests of Rice. Longmans, Green 
and Co. Ltd., London, 1969, 520. 

5. Arora R, Dhaliwal GS. Agroecological changes and 
insect pest problems in Indian agriculture. Indian Journal 
of Ecology. 1996; 23:109-122. 

6. Gunathilagaraj K, Ganesh Kumar M. Host plant 
resistance in rice: Planthoppers. Madras Agriculture 
Journal. 1997; 83:432-458. 

7. Lin YH, Sun CN, Feng HT. Resistance of Nilaparvata 
lugens to MIPC and MTPC in Taiwan. Journal of 
Economic Entomology. 1979; 72(6):901-903. 

8. Chelliah S. Insecticide application and brown 
planthopper, Nilaparvata lugens (Stal.) resurgence in 
rice. A report of research conducted from July 8, 1977 to 
July 7, 1979. Department of Entomology, the 

International Rice Research Institute, Los Banos, 
Philippines, 1979, 69. 

9. Velusamy R, Heinrichs EA. Field resistance to the 
whitebacked planthopper Sogatella furcifera (Horvath) in 
IR rice varieties. Journal of Plant Protection Studies in 
Tropics. 1986b; 2(2):81-86. 

10. Kadirvel P, Maheswaran M, Soundararajan RP, 
Gunathilagaraj K. A new phenotypic screen to map 
quantitative trait loci associated with rice tolerance for 
planthoppers. IRRN. 2007; 32:28-30. 

11. IRRI. Standard Evaluation System for Rice. Fourth 
edition. International Rice Research Institute, Los Banos, 
Philippines, 2002, 56. 

12. Horgan F. Mechanisms of resistance: a major gap in 
understanding planthopper-rice interactions. In: Heong, 
K.L. and B. Hardy (Eds.), Planthoppers: New Threats to 
the Sustainability of Intensive Rice Production Systems 
in Asia. International Rice Research Institute, Los Banos, 
2009, 281-302. 


