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I. INTRODUCTION 

Rice continues to remain as the staple food for more than 65 per cent Indian population 

and with largest area of 44.6 million hectares and with second largest milled rice production of 

93.3 million tones (2006-2007). Rice cultivation extends from 8O to 35ON latitudes across diverse 

ecosystems such as irrigated (52.6%), upland (12%), rainfed low land (32.4%), semi deep water 

and deep water (3%) as well as coastal saline regions. Based on the water availability rice is 

takenup as a single crop or as high as three crops in a year.  

A study carried out by Rockfeller foundation (Herdt, 1991) reveals that seven out of 20 

major challenges in rice production are insect pest and diseases. Among the biotic stresses insect 

pests cause about 10-15% yield losses. The average yield losses in rice have been estimated to 

vary between 21-51 per cent. Yellow stem borer, brown planthopper and gall midge were the key 

pests in rice causing 25-30%, 10-70% and 15-60% yield losses, respectively. At National level, stem 

borers accounted for 30% of the losses while planthoppers (20%), gall midge (15%), leaf folder 

(10%) and other pests (25%).  

Depending upon the crop age, the incidence of insect pests and resultant yield losses vary. 

During the first 30 days after transplanting significant yield losses are reported due to stem borer 

and gall midge only in 10-15% of the locations tested under AICRIP. The crop growth period 

between 30-60 days after transplanting was most vulnerable resulting in major yield losses (20-

68%) mainly due to stem borer, gall midge, leaf folder and brown planthopper. Beyond sixty days 

after transplanting, the crop damage is inflicted by stem borer and leaf folder causing 10 to 48% 

damage. 

With the introduction of changes in types of varieties being cultivated, practicing of 

different cultivation systems and concomitant alterations in rice based cropping systems, certain 

pests earlier regarded as minor pests have now assumed significance as pests of regional 

significance.  
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Various rice based cropping systems prevalent in different areas are rice-rice-rice, rice-rice- 

pulse, rice-pulse, rice-wheat, rice-rice-vegetables, rice-sugarcane, rice-rice-fallow, rice-fallow, rice-

mustard, rice-maize, rice-potato-summer rice, rice-oil seed, rice-other crops-winter jhuming etc. 

Among these rice-wheat cropping system is the major system in the country occupying 9.8 million 

hectares (Yadava and Subba Rao, 2001) followed by rice-rice (5.9m ha) and rice fallow (4.4m ha). 

In this context, there is a change in resource utilization pattern and also pest dynamics within 

diverse ecologies or cropping systems (Table 1 and 2). Among the cropping systems, the insect 

pest problems are relatively more in rice-rice-rice or rice-pulse than rice-maize or rice –wheat 

cropping systems. Among the different ecologies, irrigated ecology harbours most number of 

insect pests.  

Table 1. Major pests in various rice based cropping systems 

S.No Cropping system Major pests 

1 Rice- Rice-Rice YSB, LF, BPH, WBPH, GM, 

RH, GLH, LM, PM, WM 

2 Rice – Wheat  YSB, PSB, LF, RH, WM 

3 Rice – Maize YSB, PSB 

4 Rice –Greengram or Rice-Blackgram YSB, BPH, WBPH, LF, LM, 

PM 

5 Rice – Groundnut, Rice-Rice-Fallow SBs, GM, LF, BPH, WBPH, 

GB 
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Table 2. Ecology-wise key insect pests of rice in India 

S.No Rice Ecology/sub-ecology Area m.ha 

(yield 

t/ha) 

44.3 (2.11) 

Insect and mite pests 

1. Rainfed upland 6.0 (1.3)  

 a. Plain area upland (bunded and 

unbunded) 

5.0 (1.2) YSB, GB, MB, Termites, Root 

aphids 

 b. Hill rice (High altitude Upland) 1.0  PSB, LF, WBPH, RH, RG, BB, BSB 

2 Deep water (>50cm) 4.0 (0.8) YSB 

3 Semi-deep water (25-50cm) 3.0 (1.0) YSB, RH, CW 

4 Shallow rainfed low land (0-25cm) 10.0 (1.4)  

 a. Drought prone 4.0 (1.5) YSB, GM, SwC,  PM 

 b. Low land favourable 3.0 (2.0) RKN, YSB, GM, BPH, WBPH, LF 

 c. Submergence prone 3.0 (0.5) YSB, GLH, RH, LF, CW 

5 Coastal saline (Coastal wetland) 1.0 (1.0) YSB, PSB 

6 Irrigated rice (Non-Scented / Scented / 

Hybrid rice) 

20.3 (3.3) 

Dry (3.5) 

Wet (2.8) 

SBs (YSB/PSB/WSB), GM, BPH, 

WBPH, GLH, LF, GB, RT, MB, LM, 

PM, WM 
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YSB: yellow stem borer, PSB: Pink Stem borer, WSB: White stem borer, GB: Gundhi bug, MB: Mealy 

bug, LF: Leaf folder, BPH: Brown planthopper, WBPH: White backed planthopper, RH: Rice Hispa, RG: 

Root grub, BB: Black beetles, BSB: Brown shield bug, CW: Case worm, SwC: Swarming caterpillar, PM: 

Panicle mite, LM: Leaf mite, GM: Gall midge, GLH: Green leafhopper, RT: Rice thrips, WM: Whorl 

maggot (Modified from Mangal Sain and Prakash, 2008). This paper attempts to review the changing 

scenario in insect pest complex on rice as a consequence of changes in rice production technology. 

II. CURRENT PEST SCENARIO OF RICE 

 Before green revolution, stem borer, gall midge, rice hispa, whorl maggot, cut worm and 

thrips were considered as major pests of rice. The major insect pests of National significance today 

are, rice yellow stem borer (SB) Scirpophaga incertulas (Walker), brown planthopper (BPH), 

Nilaparvata lugens (Stal), whitebacked planthopper (WBPH), Sogatella furcifera (Horvath), leaf 

folder Cnaphalocrocis medinalis  (Linnaeus), gall midge (GM) Orseolia oryzae (Wood-Mason), 

green leafhopper (GLH) Nephotettix virescens (Distant) and gundhi bug Leptocorisa spp.,. Whorl 

maggot, Hydrellia spp., rice hispa, Dicladispa armigera, climbing cutworm, Mythimna separata 

Walker, swarming caterpillar, Spodoptera mauritia Boisduval, panicle mite, Steneotarsonemus 

spinki and thrips, Stenchaetothrips biformis have regional significance.  

II a. Stem Borers 

 Rice stem borers from order Lepidoptera and families Pyralidae and Noctuidae form major 

group of tissue borers. There are five different stem borer species distributed throughout India. 

These are yellow stem borer (YSB), Scirpophaga incertulas (Walker), Pink Stem borer (PSB), 

Sesamia inferens (Walker), White stem borer (WSB), Scirpophaga innotata (Walker), Dark headed 

borer (DHB), Chilo polychrysus (Meyrick), Striped stem borer (SSB), Chilo supressalis (Meyrick). 

Stem borer damage may be initiated even in nursery stage, particularly during rabi. The feeding by 

stem borer larvae leads to death of the tiller described as dead heart at vegetative stage (central 

leaf whorl does not unfold, turns brownish and dries out) and white ear head at reproductive 

phase. The affected tillers are unproductive and result in yield losses. Both dead heart and white 

ear head can be easily pulled out, which distinguishes the symptom from other similar damages.  
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Early damage in vegetative stage is compensated slightly by production of new tillers but at white 

head stage total losses occurs due to chaffy panicle. 

 Since the introduction of double cropping in rice particularly in irrigated ecologies of 

Southern India, yellow stem borer (YSB) remains the predominant, widespread and destructive 

stem borer species in India. Deep water rices are more affected by yellow stem borer. Consequent 

to the extension of rice cultivation to non-traditional belts like north western parts and hill regions 

of India, particularly under rice-wheat system, other stem borer species like Pink stem borer (PSB) 

and white stem borer (WSB) have become important (Jaswant Singh et al., 2002, Chander Subash 

et al., 2003). Pink stem borer is dominant in North Western India particularly during reproductive 

phase while, white stem borer has become predominant in Kerala and hills of Northern region. 

Dark headed borer (6-20%) is reported from Aduthurai region of Tamil Nadu. Zero tillage (ZT) was 

found to harbour more larvae of yellow stem borer in the rice stubbles as compared to 

conventional tillage. 

Based on 770 experimental units from 28 years coordinated data, Muralidharan and 

Pasalu, 2006 projected yield loss of 2.5%, 4.0%, and 6.4% yield loss, respectively due to 1% dead 

heart or white earhead, or at both phases of stem borer damage. In terms of grain production loss 

over ecosystems, 1% dead heart, or white earhead, or both phases of stem borer damage would 

be 108, 174 and 278 kg/ha, respectively. In irrigated ecosystem, 1% dead heart resulted in 0.3% or 

12 kg/ha loss whereas, 1% white earhead caused 4.2% or 183 kg/ha loss in grain yields; the loss 

due to 1% infestation in both phases of stem borer damage was 4.6% or 201 kg/ha. In rainfed 

lowlands, for 1% dead heart or dead heart and white ear head caused 2.3% or 76 kg/ha yield loss. 

The authors opined that even at levels below the currently used economic threshold considerable 

losses can occur. The yield loss in different centres varied from 11.2% to 40.1% due to dead hearts 

and 27.6 to 71.7% due to white ears (Table 3).  
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Table 3. Extent of yield loss due to stem borer in different centres in India 

Coordinated  %DH % WE 

centres Mean* Yield loss$ Mean* Yield loss$ 

RNR (A.P) 16.04 40.1 11.29 45.1 

PTB (Kerala) 8.23 20.6 17.92 71.7 

TTB (Assam) 9.13 22.8 9.87 39.5 

KJT (M.S) 4.90 12.3 8.00 32.0 

CBT (TN) 14.48 36.2 9.63 38.5 

FZB (UP) 10.00 25.0 12.66 50.6 

BBN (Orissa) 10.66 26.7 9.08 36.3 

SBP (Orissa) 11.56 28.9 17.32 69.3 

WGL (A.P) 4.97 12.4 8.83 35.3 

RPR (Chattisgarh) 7.48 18.7 23.20 92.8 

LDN (Punjab) 11.04 27.6 6.90 27.6 

ADT (TN) 4.48 11.2 10.50 42.0 

* Mean incidence of 5 years (2003-2007)    (Muralidharan and Pasalu, 2006)   

$ Yield loss computed as 1% DH = 2.5% & 1% white ear = 4.0% yield loss 
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The stem borers are called ‘K’ strategist pests and population growth assumes a typical ‘S’ 

curve. The reasons for stem borer still remaining a dominant pest even today is due to lack of 

highly resistant varieties against YSB in the primary gene pool, though natural biocontrol agents 

keep check on pest population and augmentation through egg parasitoids feasible, partially 

effective, limitations in precisely timing insecticidal applications by the farmers resulting in 

inadequate control, being an internal borer YSB larvae remains protected from spray deposits, 

use of under doses of granular insecticides knowingly or unknowingly.  

The stem borer still remains the most important pest in rice in the country. However, 

among all the states depicted in Table 4, the incidence of stem borer has decreased in the recent 

years in Punjab, due to change in planting time. In Punjab, the planting time has been preponed to 

the month of May in 1990s based on available water and electricity. But this led to severe 

incidence of yellow stem borer. Realizing this fact the Government has taken a decision that rice 

plantings should not be takenup before June.  This has resulted in reduction in stem borer 

populations due to non-availability of food/survival source to stem borers. Altering the time of 

planting based on peak stem borer occurring periods in their region aided in reduction of stem 

borer populations.  

II b. Planthoppers 

 Rice planthoppers are major pests across the country especially in irrigated rice. Two 

species viz., Brown planthopper (BPH), Nilaparvata lugens (Stăl), Whitebacked planthopper 

(WBPH), Sogatella furcifera (Horvath) are of economic importance. Besides direct damage to crop 

by nymphs and adults sucking phloem sap and leading to hopper burn, BPH also transmits viral 

disease like rice grassy stunt. Two distinct wing forms are seen in adult stage. Macropterous 

(wings extend beyond tip of abdomen) are adopted for long distance flights and migrate across 

land and sea. The future generations of these immigrants develop into short winged forms 

(Brachypterous) which are more fecund and lay about 300-500 eggs.  
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Once the plants dry up in the third or fourth generation again macropterous adults develop 

which migrate to neighboring or healthy fields. In ecological terms BPH are typical ‘r’ strategists 

and show ‘j’ type of growth curve. 

In case of WBPH though females show wing polymorphism as BPH, macropterous males 

are seldom seen. Planthoppers generally appear in field about one month after transplanting. 

However, in late planted crops they may appear on young crop.  

 Brown planthopper (Nilaparvata lugens Stal.), a pest of minor importance till mid-sixties, 

assumed most destructive pest status in 1970s. First serious epidemic of BPH occurred in 1973 

over half a million ha resulting in 10-70% loss in grain yield valued at $ 12m. Series of BPH 

outbreaks since then were recorded in Karnataka (1975 and 1985), in Krishna and Godavari deltas 

of A.P (1976-1983) and Telangana (1980) (Prakash Rao et al., 1976, Krishnaiah, 1983), Madhya 

Pradesh and Orissa (1976), Tamilnadu (1977 and 1982).  

After the introduction of BPH resistant varieties like Vajram, Chaitanya and Krishnaveni in 

Krishna and Godavari deltas since 1983 there was a decline of BPH populations (Krishnaiah et al., 

1986). Another planthopper i.e. white backed planthopper upsurged in early nineties. Deploying 

resistant varieties with single gene conferring high level of resistance has led to development of 

virulent biotypes. Continuous appearance of planthoppers on volunteer summer rice crop and its 

occurrence even in nurseries was observed.  

Planthopper populations were severe at Gangavathi (30000ha), Kampli (25000ha) and 

Koppal(10000ha) areas of Siruguppa and 2000 ha in Mandya region of Karnataka covering Bhadra 

and Cauvery Commands during kharif 2005. Mixed population of both BPH and WBPH were 

observed in Cauvery Command. During kharif 2006, outbreak of BPH was reported from Telangana 

region of Andhra Pradesh, Uttara Kannada region of Karnataka.  

During kharif 2007 there was severe infestation of these hoppers in Punjab and Haryana in 

about 3.0 lakh hectares. The planthoppers are regular pests in Godavari region of Andhra Pradesh, 
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Bellary and Sindanur areas in Karnataka, Burdhwan district in West Bengal. Once thought to be a 

seasonal pest, of late planthoppers occur throughout the year in serious proportions.  

Closer spacing, use of high dose of nitrogenous fertilizers, use of broad spectrum or 

ineffective insecticides early in the season etc., favour rapid buildup of BPH populations. Studies 

have also shown that rainfall profoundly influences BPH build up by creating favourable high 

humidity at the crop base. During kharif, it is predicted that, BPH populations in September will be 

low, if cumulative rainfall in August is <100mm, BPH moderate if about 200mm and outbreak of 

BPH is expected >300-400mm (Varma et al., 2008). Planthopper populations are kept under check 

by predators like mirid bugs, spiders, coccinellids and microvelids. 

Outbreaks of planthoppers, brown planthopper and whitebacked planthopper recently 

have caused serious concern and in the last decade planthoppers, have rapidly spread to newer 

non-traditional areas of Punjab, Haryana, parts of U.P. During the last decade status of 

whitebacked planthopper (WBPH) as a pest has tremendously increased both in low land and 

upland areas particularly where rice varieties resistant to BPH are grown. 

In Andhra Pradesh, despite of availability of BPH resistant varieties, farmers extensively 

cultivate susceptible varieties like BPT 5204, HMT Sona etc., for better market price leading to 

increased reports of planthopper incidence. In Coastal areas of Andhra Pradesh resistance to 

neonicotinoids is reported due to extensive and prolonged use of these chemicals for several 

years. Further, use of synthetic pyrethroids or resurgence causing chemicals early in the season 

aggravates the planthopper problem and hence farmers must exercise caution while selecting 

varieties or using pesticides in these regions. 

II c. Leaf Folder 

Leaf folders have attained major pest status with the introduction of high yielding varieties 

and particularly in areas of high fertilizer use. Four species viz., Cnaphalocrocis medinalis 

(Guenee), Marasmia patnalis (Bradl), M. exigua (Butl), Brachmia arotraea (Meyr) (Gelechidae). 

Among these C. medinalis is the dominant and widespread species. Neonate larvae move to the 
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tip of leaf and feed inside the fold. Second instar larvae fold the leaf and feed inside. In cases of 

severe infestation, the leaf margins and tips are dried up and crop gives a whitish appearance. Leaf 

folder damage can be observed at any stage of the crop growth but generally conspicuous during 

active tillering to booting stage.  

First outbreak of leaf folder occurred during 1985 in Haryana resulting in extensive 

damage. Later leaf folder has spread to all rice growing areas. Leaf folder outbreak causing more 

than 65% damage was observed during August and October in the Cauvery delta region, mainly on 

TKM 9 and ADT 43 varieties in Tamil Nadu during 2006. Leaf folder damage was moderate to 

severe throughout Punjab during 2007. In the recent years, the leaf folder has become wide 

spread and increased intensities are noticed in many states of the country. 

Use of high level of nitrogen and cloudy weather with low sunlight favours pest buildup. 

Application of insecticides (under doses of phorate) in early stage of the crop growth generally has 

more adverse effects. Low level of damage is compensated but damage at post booting stage 

leads to yield losses. Often there are overlapping generations in the field but not commensurate 

damage.  

II d. Gall midge 

 Rice gall midge is a dipteran belonging to family Cecidomyiidae and a key pest of irrigated 

and rainfed shallow land rice. The Asian rice gall midge, Orseolia oryae (Wood-Mason) is common 

in India. In some regions like Telangana and North Coastal Andhra Pradesh in A.P, Kuttanad in 

Kerala, Vidhrabha in Maharshtra, Sambalpur in Orissa, Coastal Karnataka are endemic to this pest, 

where moderate to severe yield losses are reported.  

Gall midge now has six biotypes and now spreading to new areas of Bihar and Manipur. 

Occasionally, this pest has been reported in upland and deep water rice. It occurs only during 

certain years, based on weather and crop varieties in localized pockets of Punjab, Himachal 

Pradesh, Haryana, Uttarakhand, Western U.P, and Jammu Kashmir etc.,  
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The adult fly looks like a mosquito with pink body and lays about 100-150 eggs on leaf 

blade/leaf sheath. After hatching the maggot crawls down the space between leaf sheath and 

apical meristem, and due to feeding meristem forms a gall chamber surrounding the maggot. The 

modified leaf sheath elongates as a gall and often called as silver shoots. Due to formation of gall 

tiller becomes sterile and does not bear panicle, resulting in yield loss. Pest attack is usually 

restricted to vegetative stage. Occasionally, during reproductive stage spikelets in the panicles are 

turned into tiny galls. Humid cloudy weather with continuous rains favours the pest buildup. Early 

onset of monsoon followed by dry spell, leading to delayed transplanting often results in severe 

damage in endemic areas.  

Gall midge is usually a pest of wet season. It assumed serious pest status in sixties and 

early seventies in Orissa, Bihar, Andhra Pradesh, Kerala and Karnataka. Since 1987, it also started 

damaging dry crop. East and West Godavari districts of Andhra Pradesh experienced severe 

incidence of gall midge during rabi, 1987. Following large scale cultivation of gall midge resistant 

varieties in mid seventies its incidence decreased.  

Development of a new biotype (biotype 4) in North Coastal A.P in 1986 marks a significant 

change in gall midge as it devastated 31,000ha crop causing 35-95% yield loss worth $120 million. 

This was followed by development of location specific resistant varieties for gall midge and the 

incidence of gall midge appears low, except in few localized patches. However, keeping in mind 

the past experiences careful monitoring for new biotypes and breeding for gall midge resistance 

should continue to avoid future outbreaks.  

II e. Green Leafhopper 

 Two species, Nephotettix virescens (Distant) and N. nigropictus (Stal.) are most common. 

Both nymphs and adults suck the sap from the phloem. While direct damage seldom causes 

economic loss, viral disease (rice tungro) transmitted by both the species results in economic loss. 

Particularly in Tungro endemic areas, suitable prophylactic measures need to be taken up. RTV 

confined to eastern states till 1981, caused extensive damage in coastal Tamil Nadu and A.P in 
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1983 and 1984 and East and West Godavari districts of A.P during kharif 1990. Green leafhoppers 

are maintaining their importance as their incidence is reported from many places in the country. 

II f. Gundhi Bugs 

 Three species of ear head bugs viz., Leptocorisa oratorius, L. acuta and L. pesudolepida are 

reported. Recent studies have indicated that among these L. oratorius is common in South, West 

and Eastern regions, while L.acuta is dominant in North. Both adults and nymphs suck the milk 

from the developing grains in the early stages of the grain formation. Infestation leads to 

discolouration of panicles or few empty or ill filled grains in the panicles.  

Gundhi bug has become a major problem in North Eatern states, especially, Manipur since 

early 2000s. Though considered a minor pest in Southern India, assumed serious proportions in 

some parts of A.P (North Telangana and North Coastal A.P) during 1990s causing upto 100% yield 

loss.  

Rice ear head bug appeared in severe proportions in all the four districts of the Konkan 

region of Maharashtra and in some pockets of hilly areas of Dharampur, Vansda, Ahwa and Dang 

district of South Gujarat during 2007.  

II g. Rice Hispa 

 Rice hispa, Dicladispa armigera is occasionally a major pest in rice particularly in coastal 

areas of Assam, West Bengal, Andhra Pradesh and Tamil Nadu. Rice hispa, is now a major pest of 

rice particularly in North Eastern, Eastern and Central regions of India. In recent years incidence of 

rice hispa is on increase, particularly in the wet season.  Both grubs and adult beetle feed on 

leaves by scraping the surface of leaf and leave white streaks as mark of feeding. Pest population 

buildup is favoured by rainy and cloudy days. In case of severe damage entire crop bears whitish 

look and leaves soon dry and turn yellow.  

Rice hispa has caused yield losses of up to 20% in Andhra Pradesh, 50% in Bihar and 24% in 

West Bengal during 1970s - 80s. There has been a decline in its incidence in Andhra Pradesh since 

1985, except sporadic incidences. Of late hispa population was found to be severe at Khawala, 
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Trind and Dhanotu villages of Kangra district of Himachal Pradesh with yield loss of 34.3% (during 

2007). Rice hispa is emerging as a major pest in Himachal Pradesh and Assam. 

II h. Defoliators 

The cutworms, Mythimna separata are becoming serious in many rice growing areas in the 

eastern parts of the country. Occasionally, Spodoptera mauritia is assuming serious proportions. 

Sporadic out breaks of Mythimna have been recorded in Madhya Pradesh, Orissa, Uttar Pradesh 

and Andhra Pradesh during 1975-1980 causing yield loss upto 13-30%. Since mid eighties, ear 

cutting caterpillar started appearing in a severe form along with BPH in coastal districts of Andhra 

Pradesh.  

Recently, severe damage was reported in Assam in 30, 000ha. Since last few seasons, 

Mythimna separata, has been regularly occurring in Coastal A.P and Eastern states. Immediately 

after floods infestation of swarming caterpillar is reported in many areas. There was an outbreak 

of Mythimna separata in 200 to 300 ha in the crop nearing harvest, at Pudukkottai and 

Pattukottai in Tamil Nadu during kharif 2007. Outbreak of swarming caterpillar was reported in 

Nuapara district of Orissa in kharif 2006 and some pockets of Bolangir, Bargarh and Sambalpur 

districts of Orissa during kharif 2007 mainly due to early rain followed by a dry spell for a period 

of 15 to 20 days. 

Severe outbreak of swarming caterpillar was reported from Maharashtra (2001) and West 

Bengal and Orissa during 2005. Outbreak in an area of 5000 ha was reported from Nuapara 

district of Orissa during the last week of June 2007, with population levels as high as 10-22 

larvae/sq.m. The incidence of rice ear cutting caterpillar was observed in about 33% of the high 

yielding varieties and incidence was as high as 45 to 65% in some areas of Pusa, Bihar during 

2007. Though sporadic in occurrence, heavy losses occur during outbreaks. In last few years these 

pests have been reported in serious proportions in rainfed rice areas of Bihar, Uttar Pradesh, 

Orissa and Madhya Pradesh.  
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II i. Case Worm 

The most common species is Nymphula depunctalis (W). Under poor drainage rice crop 

may suffer from case worm damage. It is commonly found in low land and flooded rice fields, 

particularly in parts of Assam, Orissa, Bihar and West Bengal. The larvae make a case around them 

and feed on leaves by scraping the surface. The most characteristic symptom is cut end of leaf tip. 

Flooding and draining of water removes the floating larvae and check the damage. Severe 

outbreak of case worm occurred as post flood pest in more than 2000 ha of Sali rice in the districts 

of Jorhat, Sivasagar, Golaghat, Nagaon, N. Lakhimpur, Dhemaji and Karimganj in Assam causing 20 

to 90% damage to the crop during 2007. Moderate to heavy attack of case worm particularly in 

Patna and Nalanda district of Bihar was also reported during 2007. 

II j. Other Pests 

Termites occur as pests in light soils and under situations of marginal rainfall and drought. 

In these areas termites severely affect aerobic rice cultivation. Mealy bug, common pest in upland 

and dry cultivation areas has recently become an important pest of upland rice in West Bengal.   

Recently, black bugs, Scotinophora lurida and S. coarctata were noticed in severe form 

especially in hybrids in Tamil Nadu. It has emerged as a common pest during vegetative stage of 

rice crop in rainfed and irrigated wet land environments particularly in poorly drained fields. 

Damages occur in dry season rice crops and densely planted fields are preferred. It is also 

appearing as an important pest in Gujarat. 

 During the years 1999-2003 for about four years, due to occurrence of prolonged dry spells 

and rise in temperatures the incidence of leaf mite (Oligonychus oryzae) and panicle mite 

(Steneotarsonemus spinki) were reported from Andhra Pradesh.   

 Rice thrips (Stenochaetothrips biformis) has become important in rainfed rice during the 

seedling stage or within a fortnight after sowing or in early transplanted crop. White grub 

(Holotrichia spp.) has emerged as a major pest in hilly regions of Uttaranchal state. Root aphid 

(Tetraneura nigriabdominalis) has emrged as a pest of significance in upland rice.  
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In Kerala, blue beetle (Leptispa pygmoea), has recently emerged as an important 

defoliator, as most of the rice varieties cultivated in this area found to be susceptible to the pest. 

The incidence of beetle is more during the first crop season (July-August) favoured by low 

temperature and high relative humidity.  

Similarly, insect pest complex of rice in Northeastern region is changing and flea beetle, C. 

basalis, which was earlier noticed to damage seedlings has now established as pest of regular 

occurrence in early vegetative stage.  

III. CHANGING INSECT PEST SCENARIO 

 Stem borer incidence was low upto 1970s, moderate till 1975 and severe and widespread 

from 1980 onwards and still remains as a major rice pest (Table 4). BPH not considered as a pest 

till 1970s assumed major pest status from 1990s to till date. Moderate incidence due to WBPH is 

reported since 2000 and potential pest to assume serious proportions in the coming decade, 

particularly in irrigated ecologies. Leaf folder moderate till eighties, has become a serious pest in 

the recent decades. Gall midge is maintaining its status and through evolution of new biotypes 

may pose major problems in future. Armyworm, Hispa, Caseworm and whorl maggot incidences 

increased since 2000 in localized areas. Green leafhopper and grasshoppers at low ebb from 1985-

2000 are increasing in proportions in the recent years. The number of rice pests has increased 

from 3 to 15 since 1965 to 2009, apart from some more pests of regional significance. 

Table 4. Changing insect pest scenario in rice in India (1965-2009) 

Insect pest Before 

1965 

196

5 

1970 1975 1980 1985 1990 1995 2000 2005 2009 

Stem borer * * * ** *** *** *** *** *** *** *** 

BPH - - - * * ** ** *** *** *** *** 

WBPH - - - * * * * * ** ** ** 



              

Page | 17 

 For more Information contact:  Visit Rice Knowledge Management Portal http://www.rkmp.co.in  

Rice Knowledge Management Portal (RKMP)  

Directorate of Rice Research,  

Rajendranagar, Hyderabad 500030. Email: naiprkmp@gmail.com, pdrice@drricar.org,  shaiknmeera@gmail.com 

Ph: 91-40-24591218, 295 Fax: 91-40-24591217 
 

Leaf folder - - - - - ** ** *** *** *** *** 

Gall midge * * *  * * ** ** ** ** * * 

Army worm - - - - * * * * * ** ** 

Hispa - - - - * * * * * ** ** 

Whorl 

maggot 

- - - - - - - - - ** ** 

Gundhi bug - - - - * * * * ** ** ** 

GLH * * * ** ** * * * * * ** 

Grass 

hoppers 

- - * - - - - - - ** ** 

Thrips - - - - - - * * * * * 

Mites - - - - - - - * * ** * 

Black bug - - - - - - - * * * * 

Root Weevil - - - - - - - * * * * 

No. of insect 

pests 

3 3 4 5 8 9 11 13 13 15 15 

% increase 

over 1965 - - 133 167 267 300 367 433 433 500 500 

* Low, ** Moderate, ***Severe 

Stem borer (Predominantly YSB), BPH: Brown planthopper, WBPH: Whitebacked Planthopper,                  GLH: Green 

leafhopper  (Modified from Mangal Sain and Prakash, 2008) 
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The distribution of different insect pests in rice and their relative change from 1995 to 

2009 is depicted in Table 5. Perusal of table reveals that  Yellow stem borer (YSB), leaf folder and 

BPH in West Bengal,  Termites and mealy bugs in Bihar, rice hispa in Uttar Pradesh, BPH and 

WBPH in Haryana, Pink stem borer and leaf folder in Punjab, YSB, BPH, rice hispa and root grub in 

Orissa, Leaf folder and GLH in Madhya Pradesh, gundhi bug in Maharashtra, Army worm and Leaf 

folder in Gujarat, Leaf folder, whorl maggot and panicle mite in Andhra Pradesh, gundhi bug and 

gall midge in Karnataka and leaf folder, leaf mite, rice black bug and Army worm in Tamil Nadu 

have become important because of their changing status during 2006-2009. 

IV. POSSIBLE REASONS FOR THE SHIFTS IN INSECT PESTS 

• Growing varieties lacking resistance to major pests: In many states despite of availability of 

resistant/tolerant varieties, farmers still cultivate susceptible varieties mainly for better market 

price and fine grain quality. Particularly in Andhra Pradesh, BPT 5204 is the most extensively 

cultivated variety despite being susceptible to many insect pests. 

• Extensive cultivation of high yielding varieties: High yielding varieties responsive to higher 

doses of fertilizers are being cultivated by farmers, where insect pest problems have accentuated.  

• Intensified rice cultivation throughout the year providing constant niches for pest 

multiplication: In areas where rice is cultivated throughout the year insect pest incidences are 

more.   

• Imbalanced use of fertilizers, particularly application of high levels of nitrogen has led to 

increase of leaf folder and planthopper incidence. 
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Table 5. Distribution of major insect pests of rice in some states of India (2000-2009) 

States Bihar Uttar Pradesh West Bengal 

Insect 

pests 

1995-

2000 

2001-

2005 

2006-

2009 

1995-

2000 

2001-

2005 

2006-

2009 

1995-

2000 

2001-

2005 

2006-

2009 

SB ** ** ** *** *** ** * ** *** 

BPH ** ** ** *** - - ** ** *** 

WBPH ** - - ** - - - - ** 

LF * ** ** ** * ** * ** *** 

GLH - ** ** - * * * * ** 

GM - - - - - - * - * 

GB * * - - ** ** * - ** 

RH - * - - - ** - - ** 

CW ** - * - - - - - * 

WM * * - - - - - - ** 

PM - - - - - - - - - 

LM - - - - - - - - * 

T - ** *** - - * - - * 

RG - - - - - - - - - 
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MB * - * - - - - - ** 

GH - ** - - ** - - - ** 

AW - *** - - ** * - - ** 

States Haryana Punjab Orissa 

Insect 

pests 

1995-

2000 

2001-

2005 

2006-

2009 

1995-

2000 

2001-

2005 

2006-

2009 

1995-

2000 

2001-

2005 

2006-

2009 

YSB ** ** * ** ** * ** ** *** 

WSB - - - * * * - - - 

PSB - - - ** ** ** - - - 

BPH - * *** ** ** ** * * ** 

WBPH ** ** *** *** *** ** - ** ** 

LF *** ** * *** *** *** *** *** ** 

GLH - - - * * * - ** - 

GM * - - - - - ** ** * 

GB - - - * - - - - - 

RH *** * *** * * * ** - ** 

CW - - - - - - ** ** - 

WM - * ** * * * - - * 

PM - - - - - - - - - 



              

Page | 21 

 For more Information contact:  Visit Rice Knowledge Management Portal http://www.rkmp.co.in  

Rice Knowledge Management Portal (RKMP)  

Directorate of Rice Research,  

Rajendranagar, Hyderabad 500030. Email: naiprkmp@gmail.com, pdrice@drricar.org,  shaiknmeera@gmail.com 

Ph: 91-40-24591218, 295 Fax: 91-40-24591217 
 

LM - - - - - - - - - 

T - - - - - - - - - 

RG - - - - - - - - ** 

MB - - - - - - - ** - 

GH - ** * * * * - - * 

AW - - - * * * - - - 

HCP - - - - ** - - - - 

* Low, ** Moderate, *** Severe 

SB: Stem borer (Predominantly YSB), BPH: Brown planthopper, WBPH:Whitebacked Planthopper,  

LF: Leaf folder, GLH: Green leafhopper, GM: Gall midge, GB: Gundhi bug, RH: Rice hispa,  

CW: Case Worm, WM: Whorl maggot, PM: Panicle mite, LM: Leaf mite, T: Termites,  

RG: Root grub, RB: Rice Bug, MB: Mealy bug, GH: Grass hoppers, AW: Army worm  

ble 5 contd., Distribution of major insect pests of rice in some states of India (2000-2009) 

States Madhya Pradesh Maharashtra Gujarat 

Insect 

pests 

1995-

2000 

2001-

2005 

2006-

2009 

1995-

2000 

2001-

2005 

2006-

2009 

1995-

2000 

2001-

2005 

2006-

2009 

SB * - - ** ** ** ** * * 

BPH - - - ** ** * * ** * 

WBPH ** ** ** - - - * ** ** 
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LF * - ** * ** * *** * ** 

GLH - - ** - - - *** * - 

GM - - - * ** - - - - 

GB * - - - - * - - - 

RH - - - - - - - - - 

CW - ** ** * ** * - - - 

WM - - - ** - - - - - 

PM - - - - - - - - - 

LM - - - - - - - - - 

T - * - - - - - ** - 

RB ** ** ** - ** - - - - 

MB - - - - - - - - - 

GH - - - - ** - - - - 

AW - - - * ** ** - - ** 

HCP - - - - - - - - - 

States Andhra Pradesh Karnataka Tamil Nadu 

Insect 

pests 

1995-

2000 

2001-

2005 

2006-

2009 

1995-

2000 

2001-

2005 

2006-

2009 

1995-

2000 

2001-

2005 

2006-

2009 

SB ** ** ** * ** ** * ** ** 
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BPH ** *** *** ** ** ** * ** ** 

WBPH * ** * - - - - * - 

LF ** ** *** * ** * ** ** *** 

GLH ** ** * - * - * * * 

GM ** ** * ** - * - - - 

GB *** * ** - - * ** - - 

RH * * * - - - - - - 

CW - - - * * * *** - - 

WM - - ** *** - - - * - 

PM - *** ** - - - - -  

LM - ** * - * - - - ** 

T - - - - - - - - - 

RB - - - - - - - - ** 

MB - - - - - - - - - 

GH - - - - - * - - - 

AW - - - - - - - - ** 

ECC - - - - - - - * - 

* Low, ** Moderate, *** Severe 

SB: Stem borer (Predominantly YSB), BPH: Brown planthopper, WBPH:Whitebacked Planthopper,  

LF: Leaf folder, GLH: Green leafhopper, GM: Gall midge, GB: Gundhi bug, RH: Rice hispa,  
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CW: Case Worm, WM: Whorl maggot, PM: Panicle mite, LM: Leaf mite, T: Termites, RB: Rice Black bug 

RG: Root grub, MB: Mealy bug, GH: Grass hoppers, AW: Army worm, ECC: Ear cutting caterpillar  

• Altered weather or climatic conditions: Changes in temperatures or rainfall patterns will have 

profound influence on pest scenario. Leaf mite and panicle mite which were not considered even 

as minor pests in rice during 1980s, have now assumed major pest status mainly because of rise in 

temperatures and changes in climate. 

The winter mortality of adults of Nezara viridula is predicted to be reduced by 15% with each rise 

of 1OC (Kirtani, 2005). Some times rising temperatures having negative affect on delicate natural 

enemies for ex. BPH 17 times more tolerant than its predator Cyrtorrhinus lividipennis at 40OC 

subsequently resulting in rise in BPH populations.  

• Indiscriminate use of insecticides: Due to injudicious use of some insecticides rice gall midge 

resurgence was observed in Kirshna and Godavari districts of Andhra Pradesh during rabi 2002 and 

2007-08. 

• Development of resistance to insecticides: Due to development of resistance to 

neonicotinoids in brown planthopper in Krishna-Godavari region of Andhra Pradesh, the control 

operations failed and considerable yield losses were reported in 2003-2004. 

• Planting situations: Under late planting situations, increased incidence of whorl maggot was 

observed during both kharif and rabi. 

• Delay in planting season: Because of delayed onset of monsoon and delayed kharif, the crop 

escaped from stem borer incidence but subsequent rabi crop suffered with heavy infestation. 

• Shift in varietal coverage: Due to large scale cultivation of BPH resistant varieties in Godavari 

zone stem borer is on the rise in rabi while, in Telangana region because of large scale cultivation 

of gall midge resistant, fine grain varieties incidence of BPH and panicle mite were on increase. 

• Harmful cultural practices: Because of continuous cropping and application of high 

nitrogenous fertilizers, leaf folder problem is on the rise in Southern zone. 

• Evolution of new biotypes: In the last three decades, rice gall midge has evolved in response 

to selection by introduction of resistant varieties in rice ecosystems across the country. Now the 
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pest is a widespread one with emergence of six biotypes, causing serious losses in new areas like 

Bihar and North Eastern states of Manipur in addition to traditional areas of Orissa, A.P, Madhya 

Pradesh and Kerala. 

• Changes in cultivation practices: After rice, there is substantial increase in the Maize area 

under zero tillage. During such situations the stubbles are left like that increasing the chances of 

stem borer survival. Further, both rice and maize are common hosts for pink stem borer and its 

incidence is likely to increase in rice in the coming years. 

V. CHANGING CULTIVATION PRACTICES VIS A VIS INSECT PESTS 

V a. SRI cultivation 

 In Andhra Pradesh and Tamil Nadu, SRI method of cultivation is also being practiced by 

some farmers aimed at water saving, organic cultivation etc.,. Some of the major insect pests viz., 

gall midge, Orseolia oryzae, whorl maggot Hydrellia sasakii and brown planthopper Nilaparavata 

lugens are less active due to change in the microclimate. Significant reduction in colonization and 

population buildup in BPH was observed because of wider spacing, intermittent irrigation and 

rotary weeder operation. Multi-location evaluation of hybrids and varieties under SRI in AICRIP 

trials revealed that thrips damage was more in SRI and stem borer damage was less (particularly 

dead heart incidence) in SRI than normal method of cultivation (Prasad, 2009). Studies at TNAU 

revealed that   the crop growing environment in SRI permits leaf folder upsurge in many occasions 

and green leafhopper (GLH) Nephotettix spp. to some extent. Leaf and panicle mite damage was 

also high in SRI. Root knot nematode build-up was also high which is influenced by the irrigation 

pattern.   It is visualized that the arthropod recruitment and species diversity were less in SRI than 

conventional rice cultivation and the effect was more in wet season than in dry season.  SRI 

discourages significantly the activities of aquatic arthropods.   

V b. Organic rice:  The yields in organic rice are low or the impact of organic cultivation is realized 

only after 5-6 seasons of cultivation, still the price tag and premium market associated with the 

label “organic” is tempting some of the farmers to go in for this cultivation. This system cannot be 

advocated in high intensive areas of rice production except in certain pockets like traditional hilly 
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areas. Multi -location trials by DRR under AICRP   revealed that the vermicompost and green   

manure had low pest damage (DRR, 2007-08). Though organic farming was found to reduce the 

disease and nematode populations significantly,  it is very difficult to control a pest epidemic in an 

organic way though reports of the success of  bio-intensive IPM in basmati growing areas has been 

thoroughly investigated and adopted (Sehgal et al., 2001).  

V c. Aerobic rice:  In   traditional upland rice areas, termites, mealy bugs and root aphids and root 

knot nematode are common apart from the regular pests that occur in rice such as stem borer, 

leaf folder and gundhi bug (Pasalu et al., 2004).  

V d. Boro rice: In north eastern India, upland rice cultivation is common and only one crop is taken 

in a year. However, in Assam, wet land cultivation involves three crops in a year viz., Ahu (March-

April), Sali (July-August) and Boro or winter (Dec.-Jan). The climate in this region with high rainfall 

and humidity is conducive for their incidence and multiplication. Hispa is an important pest of this 

area and it is reported that increase in temperatures had an impact on the biology of the pest 

(Hazarika et al., 2009).    

 Globally, it is understood that there is an increase in temperatures which has a significant 

impact on the precipitation also. These abiotic factors influence the biology and population 

dynamics of the pests at the micro level. The change in cultivation practices also alters the micro-

environment which is the niche for many of the biotic agents. Hence, a thorough understanding of 

the system per se and integration of both production and protection systems is essential for 

sustainable production.  
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