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ABSTRACT

Fifty-seven rice varieties reported by other workers as possessing some resistance to the yellow borer,
Tryporyza incertulas (Walker) and to some other insect pests and diseases of rice were intensively
screened in field and greenhouse experiments. Only 6 out of these exhibited some resistance. Two
varieties WC 1253 and WC 1251 were consistently more resistant than the others both in terms of larval
survival and development. In the field screening, observations made at 35 and 55 days after transplanting
were positively correlated. The expression of resistance in the field, however, differed from the
observations made in the screenhouse as a result of the complex nature of the borer species in the field.

INTRODUCTION

Stem borers are major pests of rice throughout the world, except in the U.S.A. In Asia, th
yellow borer, Tryporyza incertulas (Walker) and the striped borer, Chilo suppressa/is (Walke:
are the most destructive and most widely distributed species. Considerable progress has bee
made in identifying sources of resistance and in breeding varieties resistant to the striped bore:
(lRRI, 1969; Pathak, Andres, Galaigac and Raros, 1971). However, relatively little work ha
been done on the varietal resistance to the yellow borer, T. incertulas. This has been primaril
due to the difficulty in mass rearing it and the supersensitivity of the larvae to mechanic,
disturbances. The latter causes a high degree of error in experimental work.

Differences in infestation of rice varieties by the yellow borer in field plots have bee
recorded by several workers and some of these differences have 'been attributed t
dissimilarities in various plant characters. For example, susceptibility to this insect wa
considered to be associated with fine grain quality (Shiraki, 1971), thick-culmed stems (Redd
and Murthy, 1959), tallness (Ghosh, 1960) and high tillering (Isreal, 1967). These studies wer
not however, conducted under controlled infestation and this casts some doubt on the validit
of these conclusions.
This paper describes the reaction of selected varieties of rice when infested with a uniforn

number of insects in green house experiments and the field performace of some of these selecte
varieties.

1 Present Address: West Atrican Rice Development Association, P.O. Box 1019. Monrovia, Liberia.
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MATERIALS AND METHOD

A total of 5" rice varieties consisting of those that have been recorded by other wokers as
possessing some field resistance to the yellowborer, T. incertulas and to other common insect
pests and diseases of rice were utilized for this experiment. The seeds were incubated af50 °C
for five days in order to break dormancy and were grown in wooden seed boxes (58 x 42 x 9.5)
ern) containing about 5cm deep soil. At 20 days after seeding, the seedlings were transplanted
into 30cm diameter clay pots which had been almost filled with fine clay soil to which 5gm of
ammonium sulphate had been mixed and kept in flooded condition. Four seedlings were
planted per pot and the pots were arranged in rows in a completely randomized design inside a
greenhouse.
Female yellow borer moths collected at night on glass windows were released into oviposition

cages containing 30 to 40 days old rice plants. Egg masses so collected, supplemented by field
.ollections were incubated at 29 - 30°C and 85OJoRH until hatching. The test varieties were
.nfested a:t 40, 60 or 65 days after sowing at the rate of one first instar larva per tiller. Drooping
.eaves were clipped off and new tillers produced after infestation removed. Each variety was
.ested in five replicates. Rice variety, Rexoro, noted for its extreme susceptibility to the striped
:-orer, Chilo suooressalis was used as a check.
All the plants were carefully dissected 25 days after infestation. The following observations

.•ere recorded: number of 'dead hearts', 'white heads', larvae and pupae recovered and their

.•eights. The varieties were screened in three batches after which seven varieties were selected
:~; more intensive evaluation. The procedure was the same as for the general screening, but the
-..:.mberof replicates was increased. to ten.
The field trial was sited at Maligaya Rice Research and Training Centre, Los Banos where the
e.low borer was reported to be the predominant borer species. Eleven varieties selected after
.-.e general screening were planted at a spacing of 25 x 25 em in 2 x 5 meter plots replicated 3
.mes. Observations were made at 35, 75 and 95 days after transplanting. Percentage "dead
- earts" and "white heads" were calculated using the formula X = PXnzlOO (Onate, 1965).

No. of affected hills
.:.:-:ere:P = ---------

No. of hills in the plots

No. of dead hearts
X-nz =

No. of tillers in the affected hills

X = Percentage dead heart or white dead.

RESULTS AND DISCUSSION

~:::eresults of the series of screenings conducted are shown in Tables la, 1band lc. There
- :~~significant differences at the 5OJolevel in the survival of the larvae and their weights when
:: Xl different varieties of rice. The percentages of 'dead hearts' also differed significantly

,- = r.g the varieties, ranging from 15.6 in IR 20 to 100 in ARC 5752 and Rexoro (Table la and
Yarieties IR 20, IR 532-E1l7, and Kipusa had significantly fevervdead hearts' than the

-:- rest varieties infested at 65 days (Table la). The lowest survival of larvae was recorded on
; ::·.Kipusa and Taitungl6, while the larvae reared on DV 139, Ptb 21, Kinmaze, DV 48,
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Taitung 16 and Kipusa had the smallest body weights (Table Ia). Low 'dead heart' incidence C~.

plants infested at 65 days was also recordedon TKM 6(S.S.), we 1251, we 1253, DV 88 ar ;
CO 21 (Table 1b). The survival of larvae was lower on all test varieties than on the susceptire
check, Rexoro. Larval weight ranged from 25.6mg. in CO 21 to 51.7mg in Rexoro. The leas
total larval material, a factor of both the larval survival and weight was obtained on DZ 41. Th
varieties DV 88, IR 20 and Kipusa had significantly lower 'dead heart' incidence than other te
varieties infested at 40 days (Table l c). Some varieties such as Ptb 18, Balamawee and AR
6045 had more- 'dead hearts' than the susceptible variety Rexoro. The survival of larvae v
lower on varieties IR 20, Kipusa, ARC 7080, Villai Kuruvai and ARC 6049 than on other
varieties. In this test, varieties with low survival of the larvae also had lower total larval mate
than the other test varieties.

Table 1a Greenhouse evaluation of rice varieties by infesting 65-day old plants with first it
yellow baret larvae.!

Larval2 Weight Total
Variety Dead heart2,3 Survival Larval

(0/0)
[rng larva

material"

m20 25.6 a 10.0 ab 38.0 380.0
IRS32 E117 24.3 ab 19.5 abed 38.2 744.9
Kipust. 27.7abc 8.3 a 34.3 284.7
MeandoWD 37 ..4 abco 26.2 bedef J6.0 943.2
IR661 37,6 abcc 460 fg 42.2 1941.2
IR580E 1 39.8 abcc, 50.0 g 66.3 3J1'5.0
IR 22 41.4 abed 30.4 bcdefg 51.1 1553.4
Suwon 215 41.6 abed 4h9defg. 48.6 2036.:
Kadu ~eeD8f1 44.5 bed 31,6 bcdefg 49.4 1561.(
DolIII' 48.7 bcde 15:8cdefg 45.0 1611J
Taitung 16 53.4 bcdef 148 abc .30.3- 448.·
Mudgo 57.1·cdef J3.2bcdefg 45.0 1494.
Kinmsu 60.1 defg 29.9 bcdefg 30.0 897.
DV48 62.9 defg 29.2 bcdefg 32.0 934.
Eswarakorra 68.6efgh 43.8efg 42.1 1843
Suwon 217 73.0efgh 36.5 cdefg 59.5 2171
IRS 76.9fghi 52.6 s 49.0 2577
HR 106 80.3 fghi 21.0 abcde 56.3 1131
MTU·20 82.5 ghij 48.7 fg 48.6 2366
H-4 84.1 ghij 31.6 bcdefg 41.9 1324
DV 139 84.6 ghij 50.7 fg 31.0 157j
Rexcro 88.0 hijk 32.6 bcdefg 37.5 122;
M·302 89.2 hijk 35.4 cdefg 48.6 1.721

Ptb 21 93.7 ijk 30.0 bcdefg 28.6 85
Carreon 95.0 jk 46.0 fg 43.3 19j"
Arc 5752 100.0 k 45.2 fg 53,1 24Q

lAverage of 5 replicates. Each replication consisted of 4 hills. Data recorded at 25 days a ':'..~infestation.
2Any two means followed by the same letter are not significantly different at the 5% , using Dun!

Range Test.
3Since each tiller was infested with one larva, dead heart percentages can also be expressed as number 01

per 100 larvae.
4Number of surviving larvae x average larval weight.
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Table 1b Greenhouse evaluation of rice varieties by infesting 65-day old plants with first instar
yellow borer larvae. i

Variety
Larval-
Survival

Total
Weight larval

(rng/Iarva) material+

45.5 960.1
28.9 630.0
30.6 1216.S
30.6 624.2
45.7 1700.00
25.6 634.9
39.4 1103.2
2S.3 571.7

43 ..' 710.1
44.2 1356.9
32.8 806.9
42.0 827.4
40.2 804.0
42.3 1209.S
39.7 1191.0
33.(, (,65.3
39.7 917.1
45.6 880.1
37.1 641.8
45.3 783.7
38.0 1911.4
51.7 2915.9

Dead heart2.J

TKM 6 (Sanna
Swarnavari)
we 1251
IR 20
we 1253
DV 88
eo 21
lR532 E1l7
DZ41
Shu yaTsan
Su yal 20
TKM6
we 1263
Szu miao
n Ho Hung
DNJ 97
PI 160,638
.-\SD 8
Pai Hsu
TAITIJNG 16
Bir-co 884
'ep Mo (Bac Lieu)
Rexoro

2S.2 a 21.1 a
29.4 ab 21.8 a
29.9 ab 31.2 ab
30.1 ab 20.4 a
30.5 ab 37.2 ab
31.7 ab 24.8 a
43.5 abc 28.0 ab
43.5 abc 20.2 a
44.2 abc 16.4a
44.8 abc 30.7 ab
~5.2 abc 24.6 a
48.5 abc 19.7 a
50.1 abc 20.0 a
52.0 abc 2S.6 ab
52.5 abc 30.0 ab
55.1 abc 19.5 a
56.6 abc 23.1 a
56.7 abc 19.3 a
58.3 c 17.3 a
70.0 c 17.3 a
72.8 c 50.3 b
100.0 d 56.4 b

;.~ •.erage of 5 replicates. Each replication consisted of 4 hills. Data recorded at 25 days after infestation.
1..AuV two means followed by the same letter are not significantly different at the 50"0 level, using Duncans Multiple
~e Test.
~..::.:e each tiller was infested with one larva, dead heart percentages can also be expressed as number of dead hearts
r . :tJ larvae .
••• ·.:.:nber of surviving larvae x average larval weight.

ir-...c results of further evaluation conducted on a few varieties are presented in Table 2. The
-=oes we 1253 and WC 1251 were consistently more resistant to T. incertulas. than the other
• -arieties. Taitung 16, Kipusa IR 20 and TKM 6 were moderately resistant (Table 2).
.-..-a.I of the larvae was remarkably low in we 1253 while the larvae reared on WC 1251 had
t ~-est weight of 28.2mg. The total larval material was considerably high on the most
m=;tible varieties,lR 8 and Nep Mo(Bac Lieu) .
•• :.:~ field experiment, the percentages of "dead hearts" ranged from 1.5 in WC 1263 to 8.2
Ji'e: ~fo at 35 days after transplanting (Table 3). The varieties IR 20, WC 1263 and WC 1253
Ii ..;- incidence of "dead hearts" _Counts made at 55 days after transplanting also showed
IE"-~: differences among varieties, and the percentages of "dead hearts" and "white
a:: ~aIlged from 0.6 to 4.1 and 0.5 to 10.1, respectively. There was a highly significant
~.~ correlation (r = 0.765") between the "dead hearts" on different varieties at 35 and 55
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Table Ic. Greenhouse evaluation of rice varieties by infesting 40-day old plants with first instar
yellow borer larvae 1

Larval- Total
Dead heart--!

Survival
Weight larvalVariety (!I/o) (!I/o)

(mg/larva) material+

DV 88 51.2 a 44.2 ab 47.7 2108.3
IR20 53.4 ab 28.8 a 30.4 875.5
Kipusa 54.0 ab 27.<; a 37.1 1035.1
ChIang an Tsao 64.8 abc 38.6 ab 46.1 1779.5
Sigadis 65.5 abc 39.1 ab 45.0 1779.5
Hatsushlmo 68.9 abc 40.3 ab 42.0 1692.6
DVS7 69.5 abc 38.6 ab 51.3 19802
'HBJ-Boro 11 74.9 bed 44.2 ab 48.3 2134.9
IR 8 79.1 cde 52:6 ab 40.1 2109.3
Kusabue 87.5 def 62.5 b 53.9 33688
ARC 7080 95.9 ef 27.7 a 43.9 1216.0
vinal Kuruvai 96.0 ef 24.6 a 34.9 858.5
Pankharl 203 97.0 ef 38.1 ab 54.0 2057.4
ARC 6049 97.0 ef 22.1 a 32.S 724.9
ARC 6045 97.5 f 34.8 ab 29.4 1023.1
Balamawee 97.8 f 35.8 ab 43.6 1560.9
PCb 18 98.0 f 33.4 ab 33.0 1102.2

IAverage of 5 replicates. Each replication consisted of 4 hills. Data recorded at 25 days after infestat ion.
2Any two. means followed by the same letter are not significantly different at the 5"70 level, using Duncans ~

Range Test.
3Since each tiller was infested with I larva, dead hert percentages can also be expressed as number of dead he

100 larvae.
4Number of surviving larvae x larval weight.

days after transplanting, implying that accurate susceptibility of varieties could be a<
with either of the two observations. The correlations between the "dead hearts" at 35
days after transplanting and "'white heads" were also significant (r = 0.430* and r = 0
This indicates that undera moderate level of pest infestation, as in this experiment, infe
at the vegetative stage of plant growth was not high enough to interfere with the expres
resistance at the mature stage. The expression of resistance in the field differed frt
observations made in the greenhouse. For instance, the variety IR 8 which was susceptibl
greenhouse was among the most resistant in the field. This could be attributed to the p
of other borer species in-the field, namely, Sesamia injerens (walker) (66!J!o), Chilo pol;
Meyrick (5"70), Chilo supprersalis (Walker) (2%) and the yellow borer, T. inc
constituting only 27%.

In this experiment, the reaction of the varieties to the different borers appcarec
different. it is suggested that cross resistance in rice varieties to. different species (If " '11

should not be taken for granted.
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Table 2. Greenhouse evaluation of rice varieties by infesting 60~day old plants with first instar
yellow borer larvael.

Larval-
Weight Total

Variety Dead hearts--' survival larval
(a:o) (070) (mg/Iarva)

material-

we 1253 26.7 a 7.1 a 33.6 238.6
Kipusa 27.8 a 37.1 cd 41.1 1524.8
we 1251 36.7 ab 15.3 ab 28.2 431.5
we 1263 37.0 ab 14.7 ab 42.0 617.4
IR 20 37.0 ab 25.4 be 31.4 797.6
TKM 6 (Sana S.) 38.0 ab 46.0 d 39.0 1794.0
IR 532 E 117 39.4 ab 50.8 d 34.4 1747.5
Tailung 16 49.1 b 38.4 cd 38,0 1459.2
IR 8 68.7 c 48.0 d 47.6 2284.8
Nep Mo (Bac Lieu) 78.0 d 49.4 d 42.0 2074.8

'Average of 10 replicates. Each replication consisted of2 hills. Data recorded at 25 days after infestation.
2Any two means followed by the same letter are not significantly different at the 5070level, using Duncans MUltiple

Range Test.
3Since each tiller was infested with I larva, dead heart percentages can also be expressed as number of dead hearts per

100 larvae.
+Number of surviving, larvae x average larval weight.

Table 3. Field evaluation of some selected rice varieties to stem borer infestation.

"70 Dead heart (070)White head
Variety

35 DATI 55DAT2 75 OAT

we 1263 1.5 a 0.9 a 0.8 a
IR 20 1.9 ab 0.8 a 1.4 a

we 1253 2.2 abc 1.4 ab 1.7 a

IR 532-E117 2.6 abc 0.6 a 1.3 a

TKM 6 (Sana S.) 2.8 abc 0.9 a 0.9 a
nv 88 3.1 abc 0.9 a 1.6 a

1R8 3.1 abc 1.6 ab 0.5 a
we 1251 3.8 abed 1.5 ab 10.1 e
TKM 6 4.8 acd 0.8 a 1.0 a

Taitung 16 4.9 cd 2.5 be 3.8 b
Kipusa 7.1 d 4.1 c 5.4 b

'~pMo (Bac Lieu) R.2 d 3.9 c

~)a\', arrer iranvplunung.
:\n·\ t w o means followed by the -amc letter are not significantly different at the 5070 level using Duncans Multiple

. _:·.:!c Test.
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