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DIFFERENTIAL RESPONSE OF RICE VARIETIES TO THE
 
BROWN PLANTHOPPER IN INTERNATIONAL SCREENING TESTS 1 

ABSTRACT 

The results from International Rice Brown Plant-
hopper Nursery screening in seve,7al Asian countries 

over a 5-year period (1075-79) provide significant 

information on biotype variatio,. in brown plant-

hopper and sou'ces of ',Lenetic r. istance to the 
different hiotypes i:. the vari - countries. A 
major distinction bet,,n Ilh insect populations 
in South Asia (Bangladealh, Iidia, and Sri Lanka) 
and those in the rest of Asia is evident. Biotype 
differences of lower order within the common insect 
populations in East and Southeast Asian countries 
are also evident. Differential reactions within 
areas in India are also noted. Within each of the 
group of varieties of Bph I, bph 2, Bph 3, and bph 4 
genes identified at IRRI, certain differences are 

evident from the reactions in other c~untries and, 
based on those, a set of differential varieties has
 
been proposed. PTB33, Suduru Samba, and Sinna
 
Sivappu were resistant at almost all tc.t sites.
 
Several improved breeding lines derived from PTB33
 
were promising in all the regions of Asia and 
Solomon Islands. Gehes conveying resistance to 
brown planthopper in PTB33 seem to be different in 
South Asia from those in Liie rest of Asia as evident 
from the differential reactions of the semidwarf 
selections derived from that variety. International 
collaboration in breeding and genetic studies has 
been emphasized for an effective follow-tp on the 
extrt.-ely useful findings from the International 
Rice Brown Planthopper Nursery screening tests.
 

IBy D. V. Seshu, plant breeder, and Hi.E. Kauffman, plant pathologist, International Rice Testing Program, 
International Rice Research Institute, Los Bahos, Laguna, Philippines. Submitted to the IRRI Research Paper 
Series Committee Mav 1980. 
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DIFFERENTIAL RESPONSE OF RICE VARIETIES TO THE 
BROWN PLANTHOPPER IN INTERNATIONAL SCREENING TESTS
 

The rice brown planthopper NiZaa2,vata Zugens (St~l) e identification of traditional and improved 
has become a serious threat to rice production in varieties resistant to the insect at various 
several South, Southeast, and East Asian countries, sites. 
The biotypic specialization of the inscct and its 
role as a vector of tile rice virus diseases, grassy 
stunt, ragged stunt, and wilted stunt have aggravated THE INTERNATIONAL RICE BROWN PLANTHOPPER NURSERY 
the challenge posed by the insect. Distribution of 
the brown planthopper (BPH) is seen in Figure 1. The objectives of the IRBPHN are to: 
A comprehensive coverage of the problems posed by 
the BPH for rice production is provided by Bro'L'n 1. Disseminate traditional and improved varieties 
.:antizopper: thr'eat to rice production tz Asia and breeding lines resistant to brown plant
(IRRI 1979). hoppers and encourage tile utilization of 

resistant gerinplasm in the rice improvement 
programs in different countries where the 
insect is a problem.
 

2. 	 Determine the dis,:ribution of biotypes of the 

insect in various regions of the world. 

3. 	 Evaluate genetic resistance of selected
 

Ioaos 	 i varieties and breeding lines against diverse 
"ia Bur biotypes of tile insect. 

loeh Ta Phiippines
 
aeshT 
 V ilpp i n Screeni'j and scoring procedures of IRBPIIN 

Kompuche Vita . 

IRBPHN screening is done in the greenhouse and in 
the 	field.
 

lndonesia 	 Greenhouse. The test lines are seeded in rows 5 cma 

apart in 60 x 45 x 10-cm seedboxes. Each line is 

planted in a 20-cm row demarcated along the width
 
of the seedbox. A susceptible and 3 resistant check
 

varieties are planted in each seedbox. The outer 

rows in each seedbox are planted with TNl to prevent 

Fig. 1. Reported distribution of the brown escapes.
 

planthopper.
 

At 7 days after seedirg the test varieties are thinned
 

The 	existence of biotype variation in BPH has become to contain about 20 to 30 seedlings per row. The
 

increasingly evident across time and space. For seedboxes containing these lines are then placed in a 

example, IR?6, a BPH-resistant variety named by IRRI 1.5 x 4.0 x 0.1 m galvanized iron tray on a table 

in 1973, was resistant in the Philippines but suscep- inside a fine mesh screening cage. hlietray which 

tible in India during tile same period because of contains about 5 cm standing water provides high 

differences in the biotypes of tle insect. Three humidity suitable for survival of the insects and 

years after its release 1R26 also became susceptible also eliminates the need for watering the plants 

in the Philippines because of a change in biotype, which may disturb the insects feeding on them. 

The same sequence of biotype development occurred in 

Indonesia and Vietnam. 	 The seedlings are then infested by gently tapping the 
pots with the insect colonies to uniformly scatter a 
large number of insects on the test plants. An 

average of 5-10 (depending on the biotype) second-

An International Rice Brown Planthopper Nursery and third-instar nymphs per seedling constitutes an 
(IRBPHN) to monitor the biotypes of BPII was optimum population to differentiate the resistant 
created in 1975. IRBPIN screening tests for 1975-79 and susceptible lines. This infestation is adequate 

in several Asian countries are discussed in this to kill the susceptible check lines in about 7-1.0 days. 
paper with special reference to: 

9 the understanding of biotype variation in BPH 	 The final rating for resistance is based on the extent 

as evident from those results, and 	 of damage to the different test varieties. Reaction
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scores are tak:cn when 90% of 
the plants of the The check varieties were:
 
susceptible check variety (TNI) get killed. Scoring
 
is based on a visual grading of 0-9, which is as * Mudgo. It has a single dominant gene for resis
follows: 
 tance which was designated as Blph I (Athwal et al
 

1971). It is resistant to biotypes I and 3 at
 
Scre Ratinj Sr.q' tom IRRI and susceptible to biotype 2.
 

0 Highly resistant 
 No visible damage ( to * ASDT. Resistance in this variety is controlled 
r-Aistant check) by a single recessive gene bph 2. No recombina

tion between Btph i and bph 2 was observed. The 
I Resistant Partial yellowing of two genes reacted differentially to different
 

first leaf 
 biotypes and hence they were considered different
 
but closely linked (Athwal and Pathak 1972). This


3 Moderately resis- First and second leaves :tcietv is resistant to biotvpes I and 2 of IRRI 
tant partially yellow a.nd susceptible to biotype 3. 

5 Moderately Pronounced yellowing and a FJT33. Studies at IRRI indicated the presence of
 
susceptible some stunting or wilting 
 two genes for resistance, one dominant and one
 

recessive, but their allelic relationships were

7 Susceptible ',re than hIalf of the not determined (Khusih 1979). luplicate dominant 

plants are wilting or dead genes are reported from the studies in India 
and remaining plants (Krislhna and Seshu 19 78). This varietv is 
severely stunted resistant to biotvpes 1, 2, and 3 at IRRI. 

9 7WH. Susceptible check. Susceptible to all 39 Highly All plants dead (= to biotvpevs atIRRI 

susceptible susceptible check) " a
 

The test entries also included other known sourcesField. Several border rows of the susceptible TNI are of resistance, namely, tlte dominant gene Bph 3 as in 
planted I month earlier than the test varieties. Iligh the variety Rathu Hleenati and tle recessive gene
levels of nitrogen are applied to induce more rapid bph 4 as in the variety Babawee (lakshminarayana and 
inset buildup. When the plants (TNl) are 30-40 days Khush 1977). 
old, brown planthoppers are released. The susceptible 
border rows are sprayed with sublethal rates of an Results reported here reflect at least 2 years of 
insecticide which induces the BPI population to in- tests in a given site. 
crease. When the border TNl plants show the iniLia
tion of hopperburn, the rows are cut on at ternate days SCREENING RESULTS AND THIRI IMPI.ICATIONS 
so that tle BPt population move3 to the test vatjet es. 

TV2 nursery was screened against 3 biotypes at IRRI
 
Test entries are scored prior to 
harvest as per and at Chiyi, Tiwan, and against 2 biotypes at 
scale suggested for greenhouse and the number of BPI Bogor and Maros, Indonesia. The biotypes were 
on 5 hills at random in each entry at peak period designated as 1, 2, and 3 at Cliayi and IRRI and as 
of infestation is recorded. 1 and 2 at Muara and M;ros. In all other tests 

screening was against a sing!e non-designated local 
biotype. 

IRBPH?/ screening sites
 
Tfle propotrtiott of sastept ih I endtries at diifforent 

The test sites and cooperating scientists for the Te sitin tf 1u777 l n r es a summared 
IRBPtIN screening for 1975-79 are listed in Table 1. in site it 19t t-7 seifi tresu7marer 

The screening sites are in East Asia, Southeast Asia, in ale 2. information o f 

South Asia, and Oceania (Fig. 2) . is also shown in F i gure 3. Thu propo rt ion of 
susceptible entries vried among locat ions btut was 
quite high at all sites in South Asia comptred to 

Test materias other regions. This is suggestive of tle generaldistinctiveness of tle insect 
populations in South
 

Asia from the rest of Asia. In tte l'ti ilppines, 
The nursery included 41 entries in the first 1RBPtIN Taiwaa, and IndonitsLa whtere screening was done with 
(1975), 97 in the second IRBPIIN (1976), 128 in the more than I bittvpt' of the insect, the entries 
third, 134 in the fourth (1978), anu 162 in the susceptible to hiotype I in each case wdere relativeIy 
fifth (1979). Tite test materials included several low. 
traditional tall varieties and improved semidwarf 
breeding lines. The entries tested over the 5-'ear
 
period originated from the collections and breeding 
 Within South Asia the frequencv of susceptible entries 
programs of Bangladesh, India, Indonesia, Japan, was extremely hi gh at Canutoiutwa, Sri Ltanka; 'antn ,gar,
Korea, Sri Lanka, Taiwan, Thailand, and IRRI. The India; and ,loydehpur, Baingladesh. For example, the 
traditional tall va Leties included were predomi- frequency of entries for different scores in 1978 
nantly from South India 
and Sri Lanka, whereas the IRIPiIN at those 3 sites comnared to those for IRRI
 
improved semidwarf lines were mostly from IRRI. biotype 2 were an follows:
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enti- --- It was reported to be susceptible to biotype I in 
Site 

1 2 

1978 IRBPHN entries
with scores of 

3 4 5 6 7 

(no.) 

8 9 Total 

Taiwan in 
resistant 
all South 

1978 and 1979 IRBPIIN but moderately
in earlier years. It was susceptible at 
Asian site:.. PTB33 exhibited resistant 

Gannoruwa 0 0 2 0 4 0 29 0 98 133 
reactions at all sites (inclusive of 
where there are more than one) except 

1l 
at 

biotypes 
Pantnagar, 

Pantnagar 0 0 0 2 4 5 13 40 67 131 
India, and 
Gannoruwa, 

Gannoruwa, Sri L.anka. The reactions at 
however, were not consistent from year 

Joydebpur 6 0 7 0 19 0 26 0 76 134 
to year. 
based on 

'rNI is susceptible at all 
the reactions of the check 

sites. Thus, 
varieties, two 

I RRI bio- types of reaction patterns are evident as follows: 

type 2 28 0 33 0 13 0 11 0 49 134 Reac tione aL __0_10 
Region PTB33 ASI)7 Hudgo Tr1 

The reactions of the check varieties in the green- E.ast and Southeast b 
house tests at different sites are summarized in Asia R R S 
Table 3. Mudgo was resistant at all sites in East Ri 
and Southeast Asia but not to biotype 2 in Taiwan, South Asia S 
Indonesia, and the Philippines. It was susceptible 
at all sites in South Asia and Solomon Islands. aRefers to biotype I in the Philippines, Taiwan, and 
ASD7 was resistant at all sites in East and Southeast Indonesia. "Reaction to biotype 1 not consistent 
Asia and Solomon Islands but not to biotype 3 in in T, iwan. 'Except at Pantnagar, India. R = resis
the Philippines and to biotypes 2 and 3 in Taiwan. tant, S = susceptible. 

Suweon 

H I N , .,:...,,d KOEC nosu 

PAKISTAN 

Ponitnagar oepu 

INDIA BRMAANG- #ThA WaNY 

Gung-zhou\AEHLAOS 


Nang0- . Ta Duteru PHILIPPINES 

" - 'RRI-Hyck'abodPyderaba Bankhen C VIETNAM , tRD 
Patami .. Batalagoda KA/ 

GannoruwDao 

Bumbong Li ML& "IA ' 

NDN S AM aros 

Sukamundi Hna 

Fig. 2. Screening sites for the International Rice Brown I'lanthopper Nursery. 
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Table I. International Rice Brown Planthorper Nursery (IRBPEIN) test sites and cooperators, 1975-79.
 

Region Site Cooperator(s) Year
 

East Asia Konosu, Japan C. Kaneda 1976-78 
Seoul, Korea S. Y. Choi 1975-77 
Chiayi, Taiwan R. J. Chiu, Wao 1975 

C. C. iluan 1976 
C. H. Cheng 1977-79 

Southeast Asia Bogor, Indonesia Suartini 1975, 1977, 
1979
 

I. Oka, Suartini, W. Dela 1978
 
Sukamandi, Indonesia 0. Mochida, S. lHendarsih 1976-77
 

0. Mochida, S. Tatang 1978
 
0. Mochida, T. Suryana 1979
 

Maros, Indonesia P. V. Hlalteren, S. Sama, Slamet 1975
 
I. Manwan, S. Sama 1976 
I. Mbanwan, S. Sama, Wafiali 197/, 1979 
I. Manwan, S. Sama, N. Akib 1978 

Bumbong Lima, Malaysia J. Varughese, G. V. Vreden 1979 
Los Bafios, Philippines Entomology Department, IRRI 1975-77 

-do- 1977 
-do- 1978 
-do- 1978 
-do- 1979 

E. A. lleinrichs, F. Medrano, V. ViajanLe 1979 
Davao, Philippines R. Reyes 1975 
Bangkhen, Thailand P. Weerapat, S. Pongprasert, T. Jaturontungsi 1975
 

P. Weerapat, T. Jaturonrungsi 1976
 
S. Pongprasert, Thayapatchra 1977-78
 
P. Weerapat, W. Sirikant, V. Kamboenruang 1979 

Hoa Chan, Vietnam D. T. Tuan, N. 0. Thuat 1977 

South Asia Joydebpur, Bangladesh S. Alam, R. Karim, M. B. Alam 1977 
S. Alam, M. S. Alam 1978-79 

lyderabad, India M. B. Kalode 1975, 1977 
M. B. Kalode, A. Laxminarayana 1976
 
M. B. Kalode, N. V. Krishnaiah 1978
 
M. B. Kalode, Y. Kondala Rao 1979 

Cuttack, India B. C. "isra 1975, 1977, 
1978, 1979 

Pattambi, India B. Thomas 1975, 1977 
Maruteru, India Rice Breeder 1977 

0. V. Siva Rao 1978 
Pantnagar, India P. K. Pathak, S. K. Verma 1977 

S. K. Verma, M. N. Lal 1978-79 
datalagoda, Sri Lanka C. Kudagamage 1975 

L. Nugalivadde 1978 
Gannoruwa, Sri Lanka Y. Elikawela, J. S. Devadas 1976-78 

Oceania Honiara, Solomon Is. ,J.ilowell 1975
 
Y. Y. Jackson 1978-79
 

Tes;t entries that showed reactions at IRRI similar ularly in Ea:.t and Southeast Asia. For example, 
to Mudgo (resistant to biotypes I and 3 and Mudgo (Bph I gene) was resistant to hiotypes 1 and 
susceptible to biotype 2), ASD7 (resistant to 3 but susceptible to biotype 2 at IRRI and was 
biotypes 1 and 2 and susceptib le to biotype 3), and susceptible at all the South Asian sites. 
PTB33 (resistant to biotypes 1, 2, and 3) are BKNBRI088-84, on the other hand, had similar reac
listed in Tables 4, 5, and 6. The reactions within tions as Mudgo at IRRI but was resistant at several 
each group at other bites were not similar, partic- South Asian sitLs. Likewise, ASD7 (bph 2 gene) and 
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Table 2. Proportion of susceptible entries in the International Rice Brown Planthopper Nursery (IRBPIIN) 
greenhouse screening tests at different sites, 1977-79.
 

Site Site_ 1977 
Susceptible entries (%)

1978 1979 

Scores Scores Scores Scores Scores Scores 
5-9 7-9 5-9 7-9 5-9 7-9 

Eaoat Aoi. 
Konosu, Japan 16 13 27 25 - -

Suweon, Korea 23 17 - - - -
Chiayi, Taiwan 

Biotype 1 5 5 38 30 25 17
 
Biotype 2 67 62 52 47 41 38
 
Biotype 3 25 22 43 38 27 18
 

Guang-zhou, China - - 36 30 - -

Bogor, Indonesia 
Biotype 1 15 7 23 23 38 25 
Biotype 2 - - 79 57 58 44 

Sukamandi, Indonesia 44 16 32 20 24 16 
Maros, Indonesia 

Biotype 1 21 11 19 9 24 15 
Biotype 2 - - 59 51 - -

Bumbong Lima, Malaysia - - - 38 26 
IRRI, Philippines
 

Biotype 1 8 5 57 30 21 19
 
Biotype 2 68 62 54 45 38 33
 
Biotype 3 34 23 69 51 26 23
 

Bangkhen, Thailand 59 44 30 25 32 20 
Da Nang, Vietnam 36 9 - - - -

Joydehpur, Bangladesh 85 79 90 76 83 73
 
lyderabad, India 57 38 89 77 80 64 
Cuttack, India 70 57 82 71 70 60 
Pantnagar, InJia 98 82 98 92 99 94 
Cannoruwa, Sri Lanka 92 85 98 95 - -

Oceania
 
Solomon Islands 

Greenhouse - - 40 22 57 34 

Group Reactions0 to BP'II at sites in 
East and Southeast Asia South 

ard Solomon Islands AsiaCR94-13 showed similar reactions to the three bio-

types at LRRI (resistant to biotypes I and 2 and PTB33 RR 
susceptible to biotype 3) but ASD7 was susceptible 
to biotypes 2 and 3 and CR94-13 resistant to all Varieties with 

Rb
3 biotypes in Taiwan (reaction of ASI)7 to biotype Bph 3 gene R, MR 
I in Taiwan was not consistent). Sore differences 
with regard to genes for resistance of varieties Varieties with 

d
within each reaction group based on IRRI biotypes bph 4 gene R (excet IR, Sin 

is the fact that (except in are thus evident. Also evident 

Indonesia, wherealthough there is a major distinction between 
they are suscepin,crct popiltations ill East atid Southeast Asia and 
toboe 2)those in South Asia, biot'pic differences of a 

lower order exist among the common insect popula
tions at different countries within East and South- a 
east Asia. R = resistant IR = moderately resistant, S 

susceptible. nIncludes all 3 hioltypes ill the 
Among tile varieties resistant to all three biotypes Philippines and Taiwan and 2 bIiotypes in Indone!ia. 
at IRRI, three different types of reactions were CExcept at Pantnagar, India. lIncludes all 3 biotypes 
observed at sites iindifferent countries: in tile Philippines and Taiwan. 
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Table 3. Reactions to BPH of check varieties in the International Rice Brown Planthopper Nursery (IRBPIIN) at 
different test sites.a
 

Site Mudgo ASD7 PTB33 TNI
 

Konosu, Japan R R R S
 
Chiavi, Taiwan R HR/SbB1 R S 

B2 S S R S 

B3 R S R S 

Guang-zhou, China R R R S 
Muara, Indonesia R
B1 R R S
 

B2 S R R S
 

Sukamandi, Inoonesia R R R 
 S
 
Maros, Indonesia R
BI R R S 

B2 S R R S 

IRRI, Pl,ilippines B1 R R R S
 

B2 S R R S
 

B3 R S R 
 S
 

Bangkhen, Thailand R R R S 
Joydebpur, Bangladesh S S R S 
Htyderabad, India S S R S 
Cuttack, India S S R S 
Pantnagar, India S S S S 
Pattambi, India S S R S 
Gannoruwa, Sri Lanka S S Rb S 
Solomon Islands S R R S
 

= 
1 biotype 1, B2 = biotype 2, B = biotype 3. R = resistant, MR = moderately resistant, S = susceptible. 

! Reaction not consistent. 

Table 4. Entries showing Mudgo-type reactions to the 3 biotypes at IRRI but some with differential reactions 
at other sites.
 

Designation Cross Deviations from Mudgo-type reactions 

Mudgo Refer to Table 3 for Mudgo reactions at 
different sites. 

B2360-11-3-2-1 IR2180-2/IP.2178-1 Reactions similar to those of Mudgo at 
all sites 

IR26 IR24/TKM6 -do-
RD9 lY*2/TNI//W1256///RD2 -do-
Milyang 44 YR675-I53/IR26 -do
01 678 -do
tIR1231-258-2 WX 126-48-12/1 R108-2 -do-
BKNBRIO88-b4 IR"030-203-3-1/RI)l Resistant in South Asian sites 
BNBR1030-28-1-3 Muey Nawng 62M/IR262//RD9 Susceptible in 'lailand 
WX324-20-6-8 WX206/IR206-214-2-3-6 Resistant in Sri l,znka 
115 (Acc 156) Susceptible to biotvnes 2 and 3 in Taiwan; 

resistant in Sri Lanka 
BKNBRIG94-78-1 I R2031-352-3-2/BKN6895-2- 7 Resistant at Indian sites 

The traditional varieties l'B3I, Sudiru Samba India (Krishna et a1 176) were included in the 
(Acc336851), and Sinna Sivappu (Acc 155'' ) and the I RBPIIN. ARC lines in general showed good level of 
improved variety IR13427-60-1 were re. stant at resistance in South Asia and some, :iuch as ARC6650, 
almost ;Ill test sites, showed resistance at several Sites in East and 

Southeast Asia. At Joydehpnr, Bangladesh, where 
Some of the Assam Rice Collection (ARC) lines from generally there has been a high proportion of 
Northeast India reported to be resistant to BPI in suso'ptihle entries, ARC6650 and ARC14529 each 
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scored 1 in 1978 and 1979. ARC10550 showed Ois- Improvedl breeding lines rated resistant or moderate
tinct differential react ions i:, the 1977 IRiI N I' resistant to 1PI! at different siLes are in 
where it was resistant at all South Asian site 'lTable 7. Those listed under East and Southeast
 
and susceptible at all EaISt and Seotllelst Asini 
 Asia and Solomon Islands were from divergent 
sites. Entries resis tant in South Asia hut SoSCelp- sources, wherezs Most of the nntries found promising 
tible in the rest of Asi a were not common almong at the South Asian sites owe their origin to 
the [RBPtlN entries. I'1133 o- P11121. 

Table 5. Entries showing ,\S1)7-tvpe react ions to the 3 h iotVp,-; at IRRI but differential reactions at other 
sites. 

Des igna t ion Cross !)ev ia t ions from .\SI)7- typc reac tions 

ASD7 -Ri fer L0t 1--Te 3 for ASID7 r',WLtions at 
differe:-t sites. 

CR94-13 PTB21/PTBI8//IR8 Res is tant to all 3 bin types in Taiwan 
B2850b-Si-2-3 B54 lb-Kn-91-3-1/1R2011-15-4-1-2 -do-
ARC6650 Resistant to ail 3 biotypes in Taiwan; 

susceptible to biotype 2 in Indo
nesia; resistatr ii South Asia 

IR44 1R1529-680-3/CR94-13//IR480-5-9-3 Resistant to all 3 iotYpes in Tatiwan; 
susceptible to b iottVpte 2 ill !|ido
nes ia 

Mluunakavan 3 Resistant (moderately resistant) to
 
Ii tVpe, I and 2 in Taiwan and
 
siscptiHIc to hiotVpt 3
 

Percent susceptible entries 
100 

East Asia Southeast Asia South Asia Oceania 

80

60

40 

20

0
 
1 23 12 1 2 123
 

-- Indonesia -4 -- India-

00 ~ a~ a) 

0nC M. 0 .0 0 0,3 .E. -

00Fm U) a Ml- -3m I: n (D 00 a':09 
Fig. 3. Percent susceptible entries at different test sites of the 1978 International Rice
 
Brown Planthopper Nursery. (1, 2, and 3 refer to hiotypes 1, 2, and 3)
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Table 6. 
Entries showing PTB33-type reactions to the 3 biotypes at IRRI but some with differential reactions
 
at other sites.
 

Designation 	 Deviations from PTB-33 type reactions
 

PTB33 	 Refer to Table 3 for PTB33 reactions at different sites
 

Suduru Samba 	 Reactions similar to those of PTB33 at all sites
 

Sinna Sivappu 	 -do-


Rathu lleenati (Bph 3) Resistant, moderately resistant, and moderately susceptible in Bangladesh and 
India 

Kuru Ilondarawala (Bph 3) Resistant to moderately resistant in Bangladesh and India
 

PTB19 (Bph 1) 	 -do-

Gangala (Bph 3) Susceptible to biotype 2 in Indonesia; moderately susceptible to susceptible 
iniSouth Asia 

Ileendoramawee (bph 4) Susceptible to biotype 2 in Indonesia; susceptible in South Asia 

Kahata Samba (bph 4) 	 -do-

Gambada Samba (bph 4) Susceptible in Japan; susceptible to biotype 2 in Indonesia; susceptible
 
in South Asia
 

Kalu Kuruwee (bph 4) 	 -do-


Lekam Samba (bph 4) -do-

Senawee (bph 4) -do-

Babawee (bph 4) Susceptible in Thailand; resistant and susceptible at different sites in India 

Although PTB33 was resistant at all South (except 
in Pantnagar), East, and Southeast Asian sites, the 
improved derivatives from PTB33 selected for BPII 
resistance at IRRI were not all resistant in South 

Asia. For example: 

" 	IR13429-196-1, IR13429-3-2, and IR13429-47-3 were 
resistant in East and Southeast Asia but suscep
tible in South Asia. 

" 	IR13427-60-1 and iR13427-45-2 were resistanu in 

East, Southeast, and South Asia. 


It 	 would thus be apparent that different genes in 
PTB33 convey resistance in South As€ and in tile 
rest of Asia. Genetic studies at " dZ indicated that 
PTB33 possesses one dominant and ow, ice ;ive teL. 
(Khush 1979). In India duplicate gene!. wet,, 
reported (Krishna and Seshu 1978). 

At IRRI greenhouse tests, materials resistant to 
either biotype 2 or 3 were ;ilso resistant to 
biotype I and those susceptible to both biotynes 2 
and 3 were also susceptible to biotype 1. Excep
tions, where an entry was resistant only to biotype 
1, were Chiaiiung sen yu 11, Chianung sen yu 20, and 
11P191-9-B-B-11-2. If these reactions are confirmed, 
the varieties mentioned may prove to be alternate 

gene sources, 

Biotype differences were evident within sites in
 
India, where reactions at Pantnagar were distinct
 
from those at other sites. Almost all entries in 
the IRBPHN were susceptible at Pantnagar. Some
 
differences in reactions were observed at Cuttack 
and Ilyderabad. 

The 1979 IRB'IIN included some selections from 
crosses involving Triveni, a semidwarf variety from
 
Kurala, India. KAjU1066, KAU10658, KAUI1O661-l, 
and KAU10667 were all selections from tile cross 
Ttiveni/IR36; KAU1722-2 and KAU1734-2 were selected 
from the cross Triveni/fR1539. Triveni is suscep
tible to the 3 biotypes in IRRI greenhouse tests, 
IR1539 has the Bph I gene, and IR36 the bph 2 gene. 
All the selections from the above c-osses were, 
however, resistant to the 3 biotypes at IRRI and at 
all sites in East and Southeast Asia. The Triveni/ 

IR1539 derivatives, in addition, were resistant or 
moderately resistant in South Asia. 

Differences between field and greenhouse reactions 
of several entries were observed in sites where 
both tests were carried out. More detailed studies 
are needed to provide genetic interpretation for 
such differences. 
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Table 7. Improved breeding lines in the International Rice Brown Planthopper Nursery (IRBPHIN) rated resistant 
or moderately resistint 
in 	greenhouse tests at different test sites.
 

Region ISite
 

East and Southeast Asia and 
Solomon istands(I 

South Asia
 
Joydebpur, Bangladesh 


Cuttack, India 


Hyderabad, India 


Pantnagar, Indiab 


Cannoruwa, Sri Lankal' 


Des igna tion 

IR442-52-6--4 


IR9115-40-[-3 
I R32 
IR44 
IR46 
IR4P 
B2850b-Si-2-2 

B2360-1 1-3-2-1 

CR95-13-3 

KAU10667 
BKNIBRI030-28-1-5 


BC379-1 

1R3518-96-2-2-2 

IR13429-47-3 

IR13240-82-2 

IR15315-42-2 

IR17494-32-2-4 
IR13543-66 

1R8008-82-3-2 

IR13427-4"-2 


1R13427-60-1
 
IR17496-2-25-1 


BKNB!11088-81 


RP825-24-7-4 

B2850b-Si-2-2 

IR13543-66 


KAU1722-2 

KAMI 734-2 

1R13429-198-2 

IR1I3427-60-I 

IR13240-6-3 


BG12-1 

CR57-11-2 

B2360-8-5-9-5 

RP825-24-7 


IR13543-66 

KAU1734-2 

IR13427-60-1 

IRI3429-198-2 

IR17496-2-25-1 

IR17494-32-2-4 


IR113240-6-3 

IR13427-45-2 

IRI 3427-60-1 

BG 12-1 

R1'825-2 ',-7 


KAU 734- 2 
IR131427-45-2 

IR17494-32-2-4 

IRI7496-2-25-1 


KAU110667 

1RI 7496-2-25-1 
CR178-22-527 
BI[991-In-43-4-1 
RP1825-24-7 

R11825-24-7 


CR57-11-2 

CR95-13-3 


WX324-20-6-8 


En t r i es
 
ross
 

I12061-125-37/CR94-13
 
C021/ 1R2153-14-I-6-7'1 

11R36
 
[1(2*2/O.N.//Cl')i4-13
 
RIR1529-680-3/CR94-I 3//11(480-5-9-3
 

I1R416/[RI 364//IR1366/R1539 
I RI 702- 74 -3-2/I R1721-1 1-6-8-3//1R2055-481-2 
11541 B-KN-9 1-3- /IR -01115-4-1 -2 
1R2180-2/IR2178-1
 
I1RBil/IUang 152 
Triveni/IR2O71
 
Muey Nawng 62M/1R262//RI)9
 

B(;96-3,2/1Pth33 
BKN6806-18/I1(529//CR9'i-13,'IR1416
 
IR4432-53-33/"'B33//IR36 
IR3OS/lAjhawu//1R36
 
l;Ihiwee/ IRS4 3-53//R44 32-84-3-I
 
R. 	leenat i/ IR3403-26 7-[*3
 

Ieentv. i /IR3403-267-I // R34
 
IR2061--,5-1-5-5/IR2071-625-1
 
I R31403-267/I'T-I//I R36
 

11113 1/IR34() -217-1*3 

1R2039-203-3/RD1(
 

Vi jaya/Pth2I
 
11541 l-K'-91 -i-I / I R201-15-4-1-2
 
R. 	lHeenatti/IR3403-267-1//R34 
'rriveni/I11539
 

-do-

IR44 32-53-33I1'TI13i/I R36
 
I R3403-267/1'rT33// 1R36
 
I1R30S/Ilsahwee// IR36
 
011678/11(I 1 1*2 

IR8/TB21
 

IR2180-2/IR2178-1
 
Vijaya/Ptb21I 
R. Ueen ti/I1R3403-267-1//IR34
 
Triveni/IRl5 19
 
I R3403-267/1'l'B33//1R36
 
1R4432-53-33/l'133//I 1,3f,
 
1T133/I R1403-267-1*3 

R. leenaiti/11 (343-267-13
 
I R30S/Ilibwee// 1163
 
IR34( 1-207 / l"'H31// R3('
 

-do
01B678/1V;1 II :2 

Vi jaya/lth21
 
Trivni / 1R1 5'19)
 
IR3403-26 7/'1133//I R36
 
R. Iteonti!IRi34(13-267-1*3 
PTB'l *3
33 /IR34 01-267-1 

Triveni/IIR2O1I 
1'm133/I R 140'-267-1 -3 
MR]I551)/ait 1; 
'el it; I-1/C1'A6805-7 

Vi jaya/l121 

Vi jaya/It '1 
I18/11'1I21
 
I RB/Leuang 152
 

UX2)61/ 11(201 -214-2 

aIncludes the Philippines, China, Taiwan, Japan, Indonesia, Malaysia, and Thailand. 
 All listed entries are
 
moderately resistant.
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At IRRI, 'Iriveni, a variety Selected from tle cross insect problem. Among the IRBI'IIN entries, Utri 
PTB10/TNI/IPTBI5, was susceptible to all 3 Biotypes Rajapan, a variety from Thail and, holds some 
in tle greenhouse but moderateIv resistant in tihe promise as it has dtntrated f ivJ resistalce in 

field. The varietv apparently has an interesting two seasons' tests it IRRI and has i high level of 
genetic background relative to BI'IIresistance. resistane to tung o virus. IR46 possily repre-
Triveni, although susceptihle in most other sents a combination of major gene rtesistance for 
countries, his shown rtesistant to moderatelv biotypts I and 3 atid lield resistanc to hiotype 2. 
resistant reactioi ; in several greennou.e tests in These vriet ies mav hI:v, ;p'ial significance in 
Indonesia (Table I). 	 futunre breling programs. IIforts toward idti

tificatiotn and utilizttion of field resistano e 
Monttoring '.,riotal lifferences for .ld resis- should go hand in hand with cottinued attempts to 
tanoc through ior' a,'atma tic studies and inter- monitor altetrnate souices oF ma or genea for 

national col latorat itn may t Ip in identi fving ro. istali and ir'ort,.rat ion of those in agrotnomic
souirces of modt rate rosisatitv'c that mav liketvatlv a lsupterior ,,otvlpq either inily or in 

hatve extellded effect iveness in combat iog the offtct ive tombinat ion;. 

Table 8. Reactions of the variety Trivuni to brown planthopper in Indonesia and the lhilippines, 1975-79, 
International t ice Brown Planthopper Nursery (1tdIItN). 

React ion scores it
 
Year Pid;n'sLIS. _(_r o o ) . . . . . . . i ZI__ _P,
it_ip ines
 

Bogo r Sutkamand i Maros (;ric'tnh.O F i I1l 
1... 11- 1 - ___ 

1975 5 -	 2 8 8 8 

1976 5 1 	 2 8 8 9 

1977 4 6 1 	 9 7 

1978 7 9 5 9 9 9 	 1 

1979 9 5 3 5 5 5 	 7 

B1, 	 Bt2 and B3 refer to biotypes 1, 2, and 3.
 

CONCLUSIONS AND SUGc;GESTIONS 	 be followed unt il fixed linen are developed. 
One underlying philosolphy is that when a varie-

IRBPIIN is a valuable medium for tn international ty has resistance in severl biotyp's, it may 
colltaboi-at ive ffort in understandlin host-i insec t he becatse of a stecific gin'(:t) convoying 
relationships and tti'genetic variation in the ro,sistaint to several hiotvpe or tecainse of 
insect ittvpt', a knowledge that utltimtitelv helpIs tie presence oh several inidepe'ndtnit gens each 
in developing effct ive btrteding strate'gi's. -i tant' a ifi icoflerrin, ;i to aqjtt'' iotvpt(s). 
Excelltent soliret' hamve InI itt, r i'ata soliit ii irtif rpsi',tttiii'i' tnttiit ified. liat ' fo restistanci'e' 

The differential varietis identificd in the din- at a in It sitp' will not bi ofl ctiv, in 
seli, tis a forcl sion s rve pote tial gvnt'pool developing gl' tvpp's with Ib-hro;idt'r r' istaliCe0 

providiing appropriate geilt l n:t tiiwl '[, ' iuti'iianl thereby lual exchingeiti :tti/, ' C" ii m 

achievini more stIble genetic resistaince to BPtt in tiiiil tt'tin of ti i-v g, ,ratiton resaistant 
differont coiuunt non tthtt ;ire concerned wit tI Ihe select ions at varii' s sitt, cotniti''t'ld with the 
Pest . F~utur'e co~llalborat~ive g;enetic: studlies hased inlset,t will hivp,an ob~vious advantage,,t under 

tn IRBIPIHN findings may help in more cle; rIv esttb- thonte iir,'t 'tdlti)('St. 

lishin g the diagnostic attributes of tet different 
tiotyps and providing them valid de'sitn tions. 2. pri' dit, I it Il'rlvT'i tun in iltciu a nil fir 

0i'iasstH i'twe' t WIoie tistaiint pale tls with 

litff rtit np'cilor resistanct . 
We lave severtl sugt,estions retative to brt'eding 
for BP,[ resistance. 3. Varijeties isted in Ihltpn 'i Ito 6, ttii l it 

;Vlp rpr'pli;ltl'v ill 'or1-t0dinW, , ma{).'ll~iiv 

1. 	Resisttnt ni;'t- ,gttltSfrom carlv filial gentleri- produce htii vt, or iit'ra t iv v if ii tMat 
tions from coisses involving 'ertain PII.- nay iro tdin fil,httt intrilli-'e. it I'×Xiitjlp 1, 

resistant vtrie ieis e teattd at r- the gctuto ines I t hot h At)? ttrndshould di ffe 'vposre'ceivi ige 
ent sites ttnidresistant sel ' tiois interchan elutti Rl4-11 (whih havt semilar o s at IRRI 
after etch generation. 'his proceid ri' sht ll but diffirtunt ial riacttio s in ITaiwan) may prove 
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