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Effect of Hot Water Treatment on the Control of Primary Seed
Infection in Rice Caused by Xanthomonas Oryzae

by
SOUMINI RAJAGOPALAN,! C. PADMANABHAN R. NATARATAN® and
A. VENKATA RAO! '

Introduction :  Bacterial leaf blight caused by Xanthomonas oryzae
(Uyeda and Ishiyama) was reported from India in 1951 from Khopoli area
of Bombay, Sulaiman and Ahamed (1955) reported that this-disease has
caused consideable loss to paddy crop in several paris of Punjab, Utrar
Pradesh, Bihar, Orissa, Madhya Pradesh, Maharasthra and Andhra Pradesh in
recent years. In Tamil Nadu 1his disease appeared in the newly introduced
high yielding variety Taichung Native 1 in a serious form.  This disease was
also noticed in some of the improved rice strains under cultivation in Tamil
Nadu viz., ADT 27, CO 25, .C0O 29, CO 30, CO 32 and BAM 3. Srivastava
and Rao (1964) rcported that seed-borne infection of X, oryzae can be

eradicated to the extent of 95-100%, by soaking infected paddy seeds for
12 hours at room temperature in aqucous solutions of Agrimycin + wettable
ceresan (in concentrations of 0.0254-0.059%,) followed by hot water treatment
al 52°-54°C for 30 minutes. With a view to assess the effiicacy of hot water
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and chemical treatments alone and in combination in the control of primary
infection of seed, studies were undertaken.

Meterials and Methods: ADT 27 paddy seeds showing a high pereentage
ol bacterial infection (over 759%, ) were selected for ihe experiments and
subjected to the following eight treatments. The thermal death point of the
bacterium was reported to be 53°C (Elliot, 1951) and hence the temperature
range of 51=55°C was tried.

1. Pre-soaking in cold water for 8 hours lollowed by hot water treat-
ment at 54-55°C for (a) 10 minutes, (b) 20 minutes and (c) 30 minutes;
2. Soaking in 0.0039%, (27 ppm) streplocycline solution for § hours; 3. Soaking
in 0.19, (1C00 ppm) wet ceresan solution for § hours; 4. Pre-soaking in strepto-
cycline solution for 8 hours followed by hot water irecatment at 54-55°C for
(a) 10 minutes, (b) 20 minules and (¢) 30 minutes; 5. Pre-soaking in wet
ceresan solution for 8 hours followed by hot water treatment at 54-55°C for
(a) 10 minutes, (b) 20 minutes and (¢) 30 minutes ; 6. Soaking in streptocycline
and wet ceresan solution for 8 hours; 7. Pre-soaking in swreptocyeline and wet
ceresan solution for 8 hours followed by hol water treatment at 54-55°C for
(a) 10 minutes, (b) 20 minutes and (c¢) 30 minutes; 8. Conirol (Pre-soaking in
cold water for 8§ hours).

For each treatment 200 g, of seeds were taken and for assessing the
cflect of the treatment on bacteria one hundred seeds were divided into lots
of 20 sceds each representing 5 replications. The treated sceds were air dried
in shade and plated in nutrient agar medium in Petri-plates. Observations
were recorded from 24 to 72 hours for the bacterial growth, Besides, the
secds trected with hot water were tested for their viability immediately after
complete drying i. e. 10 days after actual treaiment and also after one and
threc months of storage after treatment.

ADT 27 rice seeds were also subjected to hot water [reatment at 58° and
60°C for 20 minutes both (1) with and (2) without pre-soaking in water for
8 hours prior to hot water treatment to study the cffect of treatments on seed
viability, The treated seeds werc also sent to the Sced Testing Laborarory for
their 1est certificate,

A method for hot water treatment under ficld conditions on the above
lines was also devised.

Rezults and Discussion :  Observations recorded on the effcet of hot witler
treatiment ou the bacterium and germination of sceds ute presented in Tuble 1,
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1.  Pre-soaking in cold water for 8 hours lollowed by ' '
hot water treatment at 34°-55°C for (a) 10 minutes 17 o4
(b) 20 . T 4 96
(e} 30 . I 96
2. Soaking in streptocyeline solution for 8 hours 56 94
3.  Seaking in wet ceresan solution lor § hours 57 a8
d.  Pre-soaking in streptocyeline solution for 8 hours followed by -
hot water treatment at 54°-55°C for (a) 10 minutes 10 yl
(b) 20 ,, 2 96
() 30 1 92
5.  Tre-soaking in ceresan wet solulion lor 8 hours followed by |
hol water trealment at 54°-55°C for (a) 10 minulcs 24 93
(b} 20 " G 93
(e} 30 ' 2 95
6. Soaking in streptocycline and wel ceresan solution for 8 hours 67 926
7.  Pressoaking in sireptocycline and wet ceresan selution for § hours
followed by hot water treatment at 54°-55°C for
(a) 10 minutes 33 92
) 20 . ., Nil 90
€ 30 © Nl 90
8 Control (soaking in cold water for § hours) ' 85 97

The data were analysed statisticaliy and summary of results are
prescnted below.

Sunmary of Results

Treatments Hrans?gg;réf value)
123

3.41

3.44

1.07

1.46

3.73

1.34

4.18

PR R R RN -G K X

e e———— e e

Conclusion: 4, 1, 7, 5 2, 3, 6, & SE: 0.18

a) Comparison ol treatments 1, 4, 5 and 7.

Conclusion: 4, 1, 7, § SE: 0.2

) Comparison of treatments 2, 3, 6 and 8,

e ey rn

Conclusion: 2, 3, 6, 8 . .. SEy 022

CD: 036
CD: 0.24

-CD: 036
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¢). Comparison of (a) Vs. {b) treatments ;

Conclusion! 1, 8 1, 6 1, 3 , 2 SE: 0.18 CD: 0.3
4, 8 4, 6 4, 3 4, 2
5, 8 5 6 5 3 5 2
7.8 1,6 7,3 17 2

d). Comparison of periods within treatments :

Trealment 1 hot water 10 min. 20 min, 30 min.
: 1.83 1.04 0.81
Conclusion: 30, 20, 10 ' SE: 022 CD: 044
Treatment 4 Streptocyeline and
hot water 10 min, 20 min. 30 min.
1.51 .88 0.8]
Conclusion: 30, 20, 10 SE: 0.22 CD: 0.44
Treatment 5 Wet ceresan and hot water 10 min. 20 min. 30 min,
2.23 1.25 0.91
Conclusion: 30, 20, 10 SE: 0.22 CD: 0.44
Treatment 7 Streptocyeline and wet
ceresan and hot waler 19 min. 20 min. 30 min.
2.60 0.71 (.71
Conclusion: 30, 20, 10 SE: 0,22 CD: 0.44

The results revealed that all the treatmems were better than the control,
Treatments 1, 4, 5 and 7 with hot water alone and in combination with
chemicals viz., streptocycline and ceresan wet were significantly superior to
treatments with chemicals alone viz., 2, 3, 6 and 8. Pre-soaking of seeds in
streptocycline solution for 8 hours followed by hot water (treatment 4) was
significantly superior to other treatments but was on par with treatment |
(pre-soaking in cold water for 8 hours followed by hot water treatment). In
respect of time of exposure, all these treatments were less effective at 10
minutes and their efficacy was greatly increased at 20 and 30 minutes. Sced
treatment with hot water alone or in combination with chemicals at 54* - 55°C
for 20 - 30 minutes was significantly superior to 10 minutes treatment.
Pre-soaking the seeds in cold water for 8 hours followed by hot water
treatment at 54° — 55°C for 20 — 30 minutes was effective for the eradication of
sced-borne infection of bacterial leaf blight.

Viability of the hot water-treated seeds: (a) The hot water-treated
sceds were tested for their viability, one month after treatment and the data
are presented'in Table 2. :

TasLe 2. Germination of rice seeds one month ofter treatment,

Treatments 2% of germination
Pre-soaking in cold water for & hours followed by
Hot water treatment at 54° = 552C for 10 minutes 94
iy L1 2'] (1] 9.1
" 1] Eﬂ " g“

Control ' 97
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The germination of the sceds was found to be good one month after
treatment in all the treatments tried.

(b) The treated rice seeds were dricd both in sun and shage ana stored
in cloth bags for a period of 3 months and their viability was tested and is
given in Table 3,

TanLe 3. Germination of rice seeds treated in hot water at 54°-55% after 3 months of storage

Time of cxposure of the %o of permination after 3 months of storage
sceds in hot waler at
54°=55°C Sun dried Shade dricd
10 minutes 92 90
20 38 30
o, 32 0
Control (ontreated) 100 a0

The germination of the sceds subjected 10 hot water treatment at
34°-55"C for 20 and 30 minutes was very poor after 3 months of storage.

Effect of hot water treatment of rice seeds at 58° and 60°C: The
germination of rice seeds treated at 58° and 66°C for 20 minutes are given in
Table 4.

TApLE 4. Effect of hot water treatment of rice seeds at 58° and 60° on'seed germination

after drying
% germination ol seeds
Treatments On moist filter Result from S.T:L,
paper Coimbatore

Pre-soaking in cold water for 8 hours and

hot water treatment at 58° for 20 minutes 0 0
Pre-soaking in cold water for 8 hours and

ot water treatment at 60°C for 20 minutes 0 : : 0
No pre-soaking in cold water and hot water

treatment at 60°C for 20 minutes 94 75
Control 99 — 92

Seeds soaked in water for 8 hours prior to hot water treatment were
completely killed at 58° and 60°C for 20 minutes, The germination was better
in the seeds which were not pre-soaked in water prior to the treatment indi-
cating that the heat does not penetraie into the inner tissues of the dry rice
kernal at this temperature.

Hot water treatment under field conditions »
Quantity of seedjacre 20 kg
Boiling water 1 parl
Cold water 1} part
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.The above ratio gives a temperature of 55°C under the prevailing
conditions at Coimbatore (The boiling point of water at Coimbatore is 98°C).

Procedure: Stage 1. Soak the sced in 41 buckets (i. e., 72 litres) of
cold water for 8 1o 10 hours (pre-soaking of seeds before hot water treatmant
is an essential pre-requisite),

Stage Il. Take water in a drum which can hold 3 buckets, (i.e.,
48 litres) of water and boil it. In another container keep onc bucket of water
(16 litres) and boil ir separately. The latter is intended for adding in small
quantities to maintain the temperature range of 54°-55°C for 20 to 30 minutes.

Stage I1T. When the 3 buckets of water reach the boiling point, have
it poured into the drum containing the soaked seeds. Stir well at the same
time using a strong bamboo stick to ensure uniform distribution of the
temperature. Read the temperature with a thermometer. It reads 55°C under
the existing conditions at Coimbatore and remains at 55°C for 7 to 10 minutes.
(This may vary from place to place depznding on the boiling point. So the
ratio of cold water and boiling water can be arrived at by prior trials).

The hot warer treatment is to be given at 54°-55°C for 20 1o 30 minutes.
When the temperature falls down to 54°C from 55°C-add 1125 ml. of boiling
water (i. e, } gallon or 2 pints) to the drum and the 1emperaturc will raise by
1°C. Thus the temperature range of 54°-55°C can be maintained for 20 to 30
minutes by adding the above mentioned quantity of boiling water (i. e. Jth
gallon) twice or thrice.

Srage 1V. After wreatment, drain the water and spread the seed lor
complete drying in shade or sun. This seed can be used cven after a month
after treatment.

Discussion ¢ The results have shown that treatment of infeeted rice sceds
in hot water at 54° - 55°C for 20-30 minutes aflier pre-soaking has greatly
reduced the seed-borne infection of the bacierium. This is in agreemsnt with
the findings of Sindha and WNene (1967). It was further observed that
treatment at this temperature for 10 minutes is not effective,  Pre-soaking of
seeds for 8 hours in cold water, in streptocycline (27 ppm) and in wet ccresan
(1000 ppm) individually and [lollowed by hot water treatment as well as
sireptocycline plus wet ceresan trearment for 8 hours followed by hot water
treatment were all found to be effective in reducing bacterial infection. This
it in agreement with the findings of Srivastava and Rao (1964). Bur among
these treatments pre-soaking of seeds in streptocycline solution followzd by
hot water treatment was on par with trearment . (1) viz,, pre-soaking ol sexds
in cold water alone for 8 hours followed by hot water treatment, Therelors
the increased efficacy due to the treatment with chemicals plus hot water is
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rot «ufiicicnt enough as to make a general recommendation for large scale
applicalion,

The germination of sceds subjected to hot water treatment at_ 54%= 55°C
For 20— 30 minutes was found (o range from 90 - 94% up to one .month after
treatment but their viebility was reduced {o 30% at the end of 3 months.  The
seeds which were pre-soaked for 8 hours in cold water and subjected 1o hot
water freztment at 58° and 60°C for 20 minutes resulted in complete failure of
germination. |

Summary :  The effeet of hot water (reatment alone or in combination
with chemical treatments on the control of sced-borne Infection of bacterial
blight organism in rice sceds was studied in detail, Pre-sozking of sceds for
8 hours in cold water and followed by hot water treatment at 54°-55° C for
20 - 30 minutes was found to be effective in reducing the bacterial infection.
Hot water treatment of seed at 54°-55°C for 10 minutes duration was not
found to be cffective. Pre-soaking of seeds for § hours in cold water,
in streptocycline (27 ppm) and in wet ceresan (1000 ppm) individually and
followed by Lot water treatment as well as steptocycline plus wet cercsan
treatment for 8 hours followed by hot water treatment were all found to be
cffective in reducing bacterinl infection. But among thesc treatments
pre-soaking of seed in streptocyeline © followed by hot water was significantly
superior 1o other treaimen{s. The germination of seeds subjected to hot
wafer trealment at 54° - 55°C for 20-30 minutes was found to range from
30 -38% at the end of 3 months. The viability of the seed was completely
lost at 58°C for 20 minutes,
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