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:jochemical basis of resistance in rice to yellow stem borer,

<sirpophaga incertulas Wik.

PADHI

-vintral Rice Research Institute, Cuttack - 753 006 (Orissa)

Abstract: Rice varicties TKM-6 and PTB-18 recorded lower borér incidence, larval
survival and sugar content, but higher amount of total phenols, orthodehydroxy phenol
and silica indicating their resistance to yellow stem borer (YSB) as compared to Jaya,
the susceptible check. Irrespective of varietics, the sugar content of the stem tissue
was the -highest in maximum fillering stage, so also the borer incidence. However,
the amount of phenolic compounds and silica increased significantly with the age of
the plant, but the survival of the YSB larvac decreased as crop age advanced.
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[\troduction
The yellow stem borer (YSB), Scirpophaga
1certulas WIk. is a serious pest of rice causing
jonsiderable damage to the plant from seedling
), maturity, thus accounts for a large share
f crop losses. The use of insecticides is also
wot an easy way for its control due to its
"Typtic habits but very expensive, as it requires
~gpeated applications. Hence, other avenues of
control measures should be explored out, of
‘which varietal resistance is one such approach.
‘Resistance may be due to physical, chemical
or both combined factors. To ascerl2zin some
.af the biochemical factors responsible for resistance/
;susceptibility in rice to YSB, a few rice varicties
were taken for study at CRRI, Cuttack.

‘Materials and Methods

f The borer build up on resistant varielies
Jlike Ratna, W 1263, ARC 10443, CR 57-MR
‘1526, RPW 6-13, PTB-18 and TKM-6 with
susceptible variety Jaya was studied in 2001-
2002 wet seasons by implanting YSB egg masscs
@ one egg mass/plant at early tillering (30
DAT), maximum tillering (45 DAT) and flowering
(60 DAT) stages of crop in field microplots.
Observation were made on Deed heart / White
ear head (DH/WEH) ten days after implantation.

The percentage survival of the YSB larvac
on these varicties was studicd at the above
three stages of rice plant by cul-sicm picces

technique (Prakasa Rao, 1983) feeding them
through "no choice" basis in test tubes @ ten
neonale larvae/tube having five cul stem pieces
of four inches size in the laboratory.

To find out the biochemical factors
responsible for the resistance/susceptibility of
the rice crop, three varieties (TKM-6, PTB-
18 and Jaya) were grown in pols in green
house with equal amount of soil and applying
equal amount of fertilizers. The stemn samples
for analysis were collected in the above three
stages. For estimation of silica, the molybdenum
blue method (Nayar ef al. 1975) was followed
using oven-dried samples. For sugars and phenols,
ethanol extract of fresh stem was prepared
(Mahadevan ef al. 1965), from which total
and reducing sugars were estimated by Nelson's
method (1944), while total phenol was estimated
using Folin Ciacalteau's reagent (Bray and Thrope,
1954) and orthodehydroxy phenol was estimated
employing Arnow's reagent (Johnson and Schaal,

1952).

Results and Discussion

From the above studies, it was found
that TKM-6 was the most resistant amongst
them having the lowest (8.51%) borer infestation
(Table 1) and percentage of larval survival (31.9%),
followed by PTB-18 (Table 2) cormroborated
the works of various workers like Riaz ef al.
1993: Gubbaih and Ravana, 1993. But with
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regard to (he stages of crop growth, maximum
lillering stape was found to have the highest
infestation, while the early tillering stage harboured
the highest larval survival.

It is seen from Table 3 that the susceptible
varicty Jaya was observed o contain significantly
more amount of total and reducing sugars than
TKM-6 and PTB-18 (Sahajahan, 1992; Nanda
et al. 2000). However the latter two varieties
were found to have significantly higher amount
of total phenol and orthodehydroxy phenol,
silica (Table 4) which corroborated the findings

G Pak

of Panda et al. (1975), {Jurb;}nari;and'-Manh,
(1998) and Chand and Murlirangan (2000) wt
stated that some allelo-chemicals and silica
the host tissue were responsible for the resistanc
which interfere in the metabolism of the insec

As regards the crop growth stages, I
amount of sugars were seen to be higher i
the maximum tillering stage, whereas the amour
of total phenols, ortho-dehydroxy phenols an
silica were seen to increase in the rice stet
lissue irrespective of varieties. as the crop ag
advanced.

Table 1. Percentage of borer infestation in selected rice varietics

Variety S, (DH) S,(DH) S,(WEH) Mean
Ratna 8.48 14.30 17.43 13.40
W 1263 9.50 16.55 18.10 14,72
RPW 6-13 9.15 12.33 10.48 10.65
ARC 10443 6.63 17.70 15.83 13.33
CR 57-MR 1526 8.43 12.30 9.75 10.16
PTB-18 7.55 11.43 9.05 0.34
TEM-6 6.85 10.43 8.25 8.51
Jaya 18.68 33.10 26.45 26.08
Mean 0.41 16.02 14.42

CD at 5% 1%

Varicties (V) 1.63 2.17

Stages (S) 1.02 1.33

Interaction (VxS) 2.93 3.76

S, = Early tillering stage, S, = Maximum tillering stage, S, = Flowering stage

Table 2. Percentage YSB larval survival on stem tissue

Variely S, S, S, Mean
Ratna 33,05 36.22 36.16 4
W 1263 34.72 37.66 36.22 ggéﬂ
RPW 6-13 40.61 34.50 29.89 35.00
ARC 10443 31.55 37.66 33.05 34.09
CR 57-MR 1526 37.66 33.05 28.22 32.08
PTB-18 42.12 34.56 26.56 34.41
TKM-6 37.66 31,39 24.53 31.19
Jaya 78.75 60.64 47.95 62.45
Mean 42.01 38.21 32.82 '
CD at 5% 1%

Varieties (V) 4.76 6.32

Stages (S) 2.92 3.87

Interaction (VxS) 8.24 10.95
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fariety Total sugar (mg g fresh stem tissue  Reducing sugar (mg g fresh stem tissue)
_ S, 5, S, Mean  §, S, S, Mean

'aya 17.35 19.95 14.05 17.12 13.80 15.35 10.25 13.13
EFKM-G 13.00 15.35 11.75 1337 1070 13.95 9.75 11.47
'7TB-18 13.70 ~ 1630  12.80 1427 1135 14.20 9.75 11.77
‘Mean 14.68 17.20 12.87 11.95  14.50 9,92

C.D.at 5% 1% 5% 1%

Varieties (V) 0.164 0.225 0.169 0.231

Stages (ﬁ) 0.164 0.225 0.169 0.231

Interaction (V x 8) 0.280 0.390 0.293 0.401

ll“nhle 4. Phenolic compounds and silica content in stem of rice varieties

}fariaty Total phenols (mg g') OD phenols (mg g) Silica (%)

S, S, S, Mean § §, S, Mean 3§ S, S, Mean

waya 024 049 119 064 003 010 022 011 305 495 605 4.68
TEKM-6 081 140 211 144 011 019 031 021 395 580 7.60 578
PTB-8 075 126 203 135 010 018 021 019 385 585 720 5.63
Iean 060 105 1.77 0.08 015 027 362 553 095

C.D. at 5% 1% 5% 1% 5% 1%
Varieties (V) 0.016 0.021 0.014 0,019 0.157 0.215
“Stages (S) 0.016 0.021 0.014 0.019 0.157 0.215
Interaction (V x 8) 0.027 0.037 0.271 0372

From these studies it was derived that
the borer larvae found sufficient sugar to survive,
so (he infestation level was seen lo increase
till maximum tillering stage irrespective of varieties.
The susceptible variety Jaya with its higher
sugar content showed three times more incidence
as well as almost double the larval survival
percentage in comparison to the resistant
TKM-6 and PTB-18. Secondly, the perceniage
of larval survival was seen to decrease corresponding
to the increase in phenolic compounds and
silica content in the stem lissue with the

advancement of the crop age.

The study also revealed that sugars helped
the YSB larvae to survive and cause more
infestation in the maximum tillering slage
corroborated the finding of Bottger (1951),
who reported that high infestation and high

larval survival of European cornborer was associated
with high sugar conient, which was reflected
in rice variety Jaya. On the other hand, varieties
with higher amount of phenoclic compounds
and silica make the plant resistant as these
compounds cause barrier to the borer larvae
to utilize the plant nutrients (Kind, 1954). So
the degree of resistance in TKM-6 and PTB-
18 to S.incertulas was influenced by the presence
of high silica content (Shim, 1965; Djamin
and Pathak, 1967; Chand and Murlirangan, 2000)
and high phenolic compounds (Carbonari and
Martins, 1998). Similar phenomenon had also
been reported in other crops like tomato
(Sivaprakasam, 1996), brinjal (Kumar, 1997:
Doshi ef al. 1999) and sorghum (Kalappanavar
and Hiremath, 2000).

So it is suggested thal rice genolypes
having high phenolic compounds and silica with
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lower sugar content could be ulilized in the
breeding programme for developing YSB resistant
varieties.
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