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Induced resistance of rice plant to blast (Pyricularia grisea) by

seed treatment using natri tetraborate (Na,B,0;)
under field condition.

Pham van Du’, Nguyen Be Sau ', Tran Ngoc Bich' and Pham van Kim?

ABSTRACT

Natri tetraborate is believed to enhance blast resistance as well as growth of
rice plant by seed treatment and foliar spraying with very low concentrations.
Seed treatment by natri tetraborate enhanced seedling vigor through an increase
of root length and coleoptiles. Slightly toxic symptom in leaves was observed at
concentration beyond 24 mM, however, fungitoxicity to pathogen was observed on
media at concentration beyond 6 mM. Seeds treated with natri-tetraborate reduced
disease incidence from 19% to 27 % in greenhouse and about 7% of neck blast
incidence under field condition. In dry season, rice plants with treated seeds
flowered one week earlier than untreated ones. An increase of yield components
such as filled grain number / panicle, 1000-grain weight, number of panicles / m?
was recognized and a reduce of unfilled grain percentage, discolored grain
percentage was also noticed. Grain yield increased 10-12 % as compare to the
control. More field experiments need to be conducted in the coming seasons to
evaluate the efficacy of chemical elicitors.
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INTRODUCTION

Blast is caused by Pyricularia grisea
(Rossman et al. 1990), a very destructive
fungus of rice in the Mekong Delta. In 2000-
2001 dry season, almost newly released
varieties became susceptible to leaf and neck
blast. The blast outbreak is unpredictable,
however, low temperature (about 22-2500)
and long dew appearance are considered as
two important factors to be recognized to
induce blast epidemic. A quick matching of
pathogen virulence leads to difficulty for rice
farmers to use resistant varieties and they had
had to apply fungicides to control it. Intensive
use of fungicides will influence to water
resources and also cause environmental
problems. The change of intensive mono rice
system into multiple cropping systems is to be
planned in Mekong delta to improve farmer
income because of very low rice price in world
market currently. Other alternative to improve
farmers’ income is to lower inputs of crop
practices including elimination of pesticides
used during rice growth stage.
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Inducing the resistance of rice plants to
blast should be considered as one of
component in the integrated nutrient
management. It is economically important and
eco-friendly strategy for rice crop in the
region. Di-potassium hydrogen phosphate
(DHP) had been reported to induce blast
resistance by Manandar et al. (1998); Pham
et al. (2000). Recently, natri-tetraborate
(Na,B40O7) a new chemical inducer was found
to express localized and systemic resistance
to blast (Pyricularia grisea) by observation
cellular changes and its reaction at plant level
under greenhouse condition. Study aims at
investigating the chemical wunder field
condition how to enhance rice plant growth
and express the resistance to blast through
seed treatment and exogenous application.

MATERIALS AND METHODS

1. Effect of natri-tetraborate (Na,B,O;) on
seed germination (%), root length (cm) and
coleoptile length (cm): Effect of natri-
tetraborate at different concentration levels (1-



Induced resistance of rice plant to blast ...

16mM) on seed germination (%), root length
(cm) and coleoptile length (cm) was observed
in case of OMCS99 variety (a susceptible
genotype to blast). The experiment was laid
out in CRD (Completely Randomized Design)
with three replications and seventeen
treatments. Different concentration levels of
natri-tetraborate ranged from to 1-16 mM and
one control with distilled water were set up.
One hundred seeds were soaked in natri-
tetraborate with the concentrations from 1-16
mM in 24h. After 48 h, seed germination (%),
root length (cm) and coleoptiles (cm) were
measured. Statistical analysis was done with
GLM procedure in PC-SAS, version 6.11.

2. The sensitivity of rice plant to Na,B,Oy :

The sensitivity of rice plant to Na,B,O-
was assessed by spraying Na,B,0; on leaves
at 20, 40 days after transplanting with the
concentration from 0.6 mM to 30 mM. Those
experiments were conducted in RCBD with 3
replication under net house condition, using
OMCS 99 and OMCS 2000 varieties. The
sensitivity of rice plants was observed at 7
days after spraying Na,B,O; through (%)
damaged leaf percentage by chemical.

3. Seed treatment of natri-tetraborate to blast
severity in green house:

Rice seeds were soaked in natri-
tetraborate with different concentration levels
from 1-16 mM for 24h, then incubated for 24
h. The rice plants were grown in greenhouse,
blast disease incidence (%) and leaf recovery
(%) were measured at 30 days after sowing.
4. Seed treatment and foliar spray of natri-
tetraborate under field condition:
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Experiment was conducted in CRD with
three replications, using OMCS 2000 (a
susceptible genotype to blast) at Cuu Long
Delta Rice Research Institute experimental
field. Fertilizer was applied at the rate of 100
kg N, 60 kg P,0s, 0 kg K;O / ha.

T1: Seed soaking in natri - tetraborate
(0.2mM)

T2: Seed soaking in natri - tetraborate
(0.35mM)

T3: Foliar spray with DHP (19mM)

T4: Foliar spray with natri - tetraborate
(0.05mM)

T5: Foliar spray with natri - tetraborate
(0.35mM)

T6: Foliar spray with natri - tetraborate
(0.7mM)

T7: Control (water spraying)

Chemical spraying was taken at 25 and
38 days after transplanting. And 7 days later,
field plots were supported and inoculated with
spore suspension of Pyricularia grisea (C69)
at 50,000 to 60,000 spores/ml. Disease was
assessed at ten days after inoculation by
measuring the diseased leaf area (%) and
neck blast (%). At the harvest time, yield
components and grain yield (tons/ha) were
also measured.

RESULTS AND DISCUSSION

Natri-tetraborate applied at the
concentrations from 1 to 3mM offered the
highest percentage of seed germination, root
length and coleoptile length (figure 1).
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Figure 1: Effect of Na,B,O; concentrations on
OMCS 99 variety, 2000 wet season

rice seed germination at 48 h after treating,
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However, when these seeds were measured after 60 hours, root length and coleoptiles
would be still enhanced at the concentrations from 0.1 to 1 mM (Table 1)

Table 1: Effect of Na,B,Oy to root length (cm), (%) germination and coleoptiles (cm).

Treatment Root length (cm) Coleoptile (cm) (%) Germination
0.1 mM 13.8a 4.3 abc 67.3 a
0.5mM 12.8 abc 40c 723 a
1mM 13.1 ab 4.7 a 69.3 a
2mM 11.2 bed 38c 65.7 a

3 mM 11.3 bed 4.2 abc 76.0 a

4 mM 10.0d 4.0 bc 76.0 a

5 mM 10.5 cd 4.6 ab 68.0 a
Control 12.6 abc 4.0 bc 69.3 a

CV (%) 10.4 7.8 8.2

Values in the column followed the same letters are not significantly different at P<0.05 by DMRT

Sensitivity of 20-day old rice seedlings
by foliar spray of natri-tetraborate at the
concentrations from 0.06 mM to 30 mM was
observed, rice plant canopy was not affected.
However, at 47 days after transplanting,

Leaf area of damage %

slightly toxic symptom in leaves were
observed, about 2% of leaf area were
damaged at the concentrations beyond 24
mM ( Figure 2)
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Figure 2: Effect of natri-tetraborate on rice plant canopy, OMCS99 variety, at 47 days after
transplanting, 2000 wet season, OMon, Can Tho.

In green house, rice seeds treated by
natri-tetraborate at the concentration from 3.0
to 4.0mM reduced disease incidence from 19
to 20 % and 27 % of diseased leaf area as

compared to the control significantly (Figure
3). Seed soaking in natri tetraborate
enhanced rice plant resistance to blast.
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Figure 3: Effect of seeds treated with natri-tetraborate at the concentrations from 0 to 8mM to
blast disease incidence (%) and diseased leaf area (%) under green house condition.

Seed treatment of natri-tetraborate to
diseased leaf blast area (%) and neck blast
(%) under field condition showed that soaking
seeds with low concentrations reduced
diseased leaf area about 2-3% and neck blast

incidence about 7% as compared to the
control. Interestingly, rice plants in treated plot
flowered one week earlier than control (Figure
4 and 5).
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Figure 4: Effect of natri-tetraborate to diseased leaf area (%) observed at 37 and 55 days after
inoculation (DAI), OMCS2000 variety, 2000-01 dry season, Omon, Can Tho
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Figure 5: Effect of natri tetraborate to neck blast incidence (%),OMCS2000 variety, 2000-01 Dry

season, Omon, Can Tho

At time of assessment, disease pressure
in these plots was still low, but at flowering
stage neck blast infection was severely

extended.

Seed treatment of natri tetraborate to
yield and yield components:

Table 2: Effect of natri-tetraborate to yield components of OMCS2000, 2000-2001 Dry season,

Omon, Cantho.

Treatment* No. of filled Unfilled 1000-grain Discolored No. of panicles
grains. panicle”  grain (%)  weight (g) grain (%) Im?
T1 90.98 ab 12.06 a 26.90 a 6.88 bc 327.92 bc
T2 86.14 ab 128 a 25.98 ab 5.80c 349.10 ab
T3 81.47 b 15.01a 2573 b 7.38b 303.97 ¢
T4 94.86 a 14.55 a 26.29 ab 8.12b 309.08 ¢
T5 84.83 ab 16.30 a 25.89 ab 5.84c 364.47 a
T6 88.58 ab 14.94 a 26.04 ab 7.51b 316.25¢
T7 (control) 84.09 b 17.07 a 25.48 b 14.56 a 301.87 ¢
CV (%) 5.91 17.26 2.20 10.28 3.33

Values in the columns followed by the same letters are not differ significantly according to DMRT (P<0.05)

Soaking seed in natri tetraborate, and
spraying natri  tetraborate
concentrations increased number of filled
grains/panicle, 1000-grain weight, number of

g 607 a
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with low

panicles/m?

and reduced unfilled grain,

discolored grain (Table 2) and grain yield
increased 10-12 % as compared to the control
(Figure 6).

Treatment

Figure 6: Effect of natri-tetraborate to seeds treated (T1, T2) as compared to spray DHP (T3),
natri tetraborate (T4, T5, T6) to grain yield of OMCS2000, 2000-2001 Dry season,

Omon, Cantho.



Induced resistance of rice plant to blast ...

CONCLUSION

Natri tetraborate is believed to enhance
blast resistance as well as growth of rice plant
by seed treatment and foliar spraying with
very low concentration. An increase of
seedling vigor such as root length and
coleoptile length at minimum concentration
was observed. When applying in the rice
leaves, the slightly toxic symptom in leaves
was determined beyond 24 mM, however,
fungitoxicity to pathogen was observed in
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SUMMARY IN VIETNAMESE

Tinh kich khang cho lua déi véi bénh chay la (Pyricularia Grisea) bang xi
ly hat véi chét natri-tetraborate (NA, B, O,) diéu kién déng ruéng

Natri tetraborate cd hiéu luc kich khédng chéng bénh chay Ia va kich thich sinh
trudng déi vdi lua bdng phuong phép xir ly hat va phun lén tan I vdi liéu luong réat
thap, xu ly hat, truc hét lam gia tdng cudng luc ma ré& va diép tiéu. Khi phun 1én
tan 1a & lidu luong ngoai 24 mM gay ngd déc nhe cho cay, déi vdi ném, khuén ty sé
ngting phét trién & lidu luong Idn hon 6 mM. X ly hat giam ty 1é bénh trén 14 tir 19-
27% trong diéu kién nha Iudi, dong thoi giam 7 % ty 1é bénh trén cé gié & thi
nghiém dbng ruéng. Ngoai ra nghiém thuc xtr ly hat tré sém hon 7 ngay so véi déi
chiing trong vu déng xuén. Vé thanh phén nang suét, nhu sé hat chdc/béng, trong
luong 1000 hat, sé béng/m? gia téng, va dbng thdi giam ty 1é hat Iép, hat lem, ndng
suét tang khoéng 10-12% so vdi dbi chung. Thi nghiém dbng rudng sé dudc tiép
tuc thuc hién trong vu téi nhdm xdc dinh hiéu qué ctia phuong phdp xt Iy chat kich

khang.




