Rice Seed Treatment Method for a Low Input RicC
Cultivation

KONAGAYA, Hirotaka
Instructer of Rice Cultivation,
Second Training division,
Tsukuba International Centre (TBIC)

Japan International Cooperation Agency (JICA)

INTRODUCTION

The time has come to compile accumulated data from marty eaxpeedneby TBIC
participants of rice cultivation training course. A riten caftiviaigh input type as Japan is not
general, and rather, in countries of the participantajatiice teghlnology for stable production
by low input type is demanded.

A fall in vyield caused by diseases of rice is a sEnmltaneooblgm and there are
many cases originating in damage due to seedborne difeagesed Smn Ithe seedborne diseases
and their control based on experimental reports published amd Jay the ex-participants. |
discuss on the methodology of rice seed treatment faol tlasir acdotv input rice cultivation.

The seed selection is important work to push forward pagdigctiimre profitably.
Because the understanding of its importance was not ewoowugh invaany developing countries,
through the training, | felt strongly it is necessaryheioc deeleestanding of its necessity. In
addition, as for the seed disinfection of rice, ittois sedfkeciweds into hot wateiC ofor6®
min., which has been practiced by farmers in Japan fsominoldhylited seed disinfection,
scientific proof has been done by researchers, but thereindiginsbmpoints.

Several experiments have been done at TBIC to reconfirativetiess effe seed
disinfection by the specific gravity selection and the sbaitingvatgeatment. It became clear
that the practice of the specific gravity selection amd treatmevete at °G0 for 5 min. of the
dry rice seed were effective for seed disinfection tedbowntroldissases.

SEEDLING QUALITY

I-1. Influence of the specific gravity of rice seedomn amgrmeeting gréwth

Participants of Rice Production in French Course in 1888yaand. Kon
Objective: To examine effects of the specific gravity ofseleicdonseed on germination and
seedling quality.

Materials and method

Materials: The tested seeds were -cultivar Kinuhikari @@apegigéinous variety) harvested with
a thresher in 1992; They were divided into (1)<1.00, 6,(2)@BU086<1.08, (4)1.08<1.10,
(5)1.10<1.13, (6)1.13<1.16 and (7)1.16< by the specifiof gismeiy.

Experiment; Influence of the specific gravity of rice resiedtiam ge
Method: As a standard, two pieces of filter paper wse d&fid then m@etri dishes of 9 cm
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diameter. Next, 50 seeds were put in each petri distd, vaattr disik added to the dishes, and
they were placed in an incubator kejit. dt @@s watered appropriately. Six repetitions were
made.

Investigation: The germination was examined at seven dsgwingftethe germination was
defined as the seed with a coleoptile or a seminal nrodt amore tha

I-2. Influence of specific gravity of rice seed on teedling grow

Participants of Rice Production in French Course in 188&8yaand. Kon
Method: Ten grains were sown into 2 lines each in dhggecthox fex Wx H = 5x 10x 10
cm) with bed soil (Kumiai granular bed soil K. N: 3P:1KZ 6Zmpts. = 5) and the boxes
were heated up atC3dor 48 hours. The seedling boxes were placed in antdreémhouse u
seedling stage. During raising seedlings, the seedlings enesdte apyabpriately. Six repetitions
were made.

Investigation: Seedling growth such as plant age in ther,leplanturfength and dry matter
weight were investigated on the 21 days after sowing.

Results and discussion of Expt. -1 and Expt. 1-2

From the viewpoint of grain distribution of number e€tegraimg teé specific gravity,
a half of the grains were obtained from more than Iplahtswiaere tlgrown normally. The
grains with more than 1.13 of the specific gravity oofupmHd ti8d%grains. Then the almost
grains were able to use as the good quality seed. Whemgravigy spécithe grains were lager,
the germination rate was higher, and more healthy seedlibgs obtaihed (Table 1).

Table 1 Distribution of seeds of 100g by the specifictiggraxvdbygl de growth quantity

Distribution Distribution

i i Plant age i
of grains dueof grains duelyooo grains Germination g Weight

Items

to th_e specifito the weight Wweight** Fate* in leaf /Iepgth
Specific gravity per per_ 100g @ %) number** ratio**
. 100g grains** (mg/cm)
gravity grains** (9)
<1.00 127 3% 1.41 1% 13.14 38.3 3.2 0.373
1.00<1.06 93 2% 1.23 1% 16.58 65.8 3.2 0.716
1.06<1.08 65 2% 0.77 1% 17.60 76.7 3.3 0.806
1.08<1.10 65 2% 0.82 1% 18.38 80.8 3.2 0.921
1.10<1.13 542 13% 11.02 12% 20.95 84.2 3.4 1.321
1.13<1.16 1322 32% 31.29 33% 24.04 95.8 3.6 1.531
1.16< 1915 46% 48.97 51% 25.86 99.2 3.7 1.661
Total 4128 100/00 95.51 100%
Average 23.14 92.9 3.6 1.525

**: Significant at 1 % level by Tukey test.



In addition, it is extremely important to enforce travitpecsfilection before sowing
because the seeds with higher specific gravity are higtely wetdrrelhigh vyield of rice.
Examination results of Agricultural Experimental Station gachYaemd Tamura & Shirdishi
have been proved the positive relationship between thyravsipgcifad seeds and rice vyield (Table
2).

Table 2 Relationship between the Specific Gravity ofYiddedsf dride

Specific gravity of seeds Yield of brown rice (kg/Zha)ield ratio (%)

Winnower selection 4,071 100

Specific gravity selection

< 1.00 4,002 98
1.00 < 4,350 107
1.05 < 4,441 109
1.10 < 4,509 111
1.15 < 4,516 111
1.20 < 4,911 120

mental Station in Yamaguchi PrefecturejAgricultural Exper

HOT WATER TREATMENT

II. Influence of hot water temperature and soaking ftmne waterthéredtment of
seeds on the germination

Objective: To wunderstand combination of hot water temperatnoakirepm time in the hot water
seed treatment for obtaining good germination.

Materials and method:

I -1. Influence of hot water temperature in soakingsmsdedandwilong sizes on
germination

Konagaya, H. 1996
Materials: Tested cultivars:
Koshihikari (small size grain, average grain length: 7.gramm,wiae: 3.4 mm, non-glutinous)
and
Ohchikara (big size grain, av. grain length: 10.5 mnwidav. 4@raimm, non-glutinous).
The both varieties were harvested in 1995. The seeds otisedisinfectedn

Treatments: Soaking times were set for 10 sec., 30 s&din.,.1 5mmmin., 8 min., 10 min. and
15 min., and hot water temperatures were °Get 5%E, 580C, 658C, 70C, 75%C and 80.

Methods: Seeds (100g) were put into the net ball (5.8teom Hot diemter of 10 liters was



poured in a water bath (28 cm in diameter) with aullematisfterontreating the seeds, the
seeds were cooled in tap watér qi8 water temperature) to avoid damage by hot temperatur
Hot water in the water bath was always stirred with keepsugewwyvatbsr temperature in
constant. The temperature was controlled ‘& = 1

Investigation: Based on the standard, seeds treated witdtr kobtkimgt method were sown in
petri dishes promptly, and the dishes were placed inraat iB@ubdtee germination test and
a definition of the germination were mentioned previoxgty (sd9. E

Results: Combinations of soaking times with water temperatsitesvna in Table 3. Appropriate
combinations of soaking times with water temperatures were faat &0 min.;C 6%or 1 min.

and 70C for 1 minvaslt considered if soaking iginfixed for 35 tomin., hot water temperature
between 60C and 85 may be Ilimit. A difference in the heat tolerance dietveezes pdrti
variety was found, namely the short grain seed was edasierinfttiencec of hot water than
bigger one.

Table 3 Influence of germination percentage &) Kasthinidachikara (O) on various hot
water treatments and combination of hot water temperatsg@kingvittimes

Water

50°C 55°C 60°C 65°C 70°C 75°C 80°C
mperature
Soaking time
- 100
10 sec. - - - - - h (K)
98-80 0
30 sec. - - - - - (K)-(0) (K)
1 min 100 _ 96 94 98-94 40-18 0
(K) (K) (®) (K)-(0) (0)-(K) (K)
3 min _ _ 100-94 86-82 72-42 0 _
(K)-(0) (K)-(0) (K)-(0) (K,0)
5 min 100 98 98 86-56 22-4 _ _
' (K) (K) ©) (0)-(K) (0)-(K)
8 min _ _ 94-92 72-22 _ _ _
(K)-(0) (0)-(K)
10 min 100 100 96-56 50 0 _ _
' (K) (K) (0)-(K) 0) (K,0)
15 min. - 1}2‘)’ - - - - -

-* not examined.



I -2. Influence of different soaking times with watere tefpei@tu on the
germination®
Participants of Rice Production in French Course in 188&yaandd. Kon

Materials:
Tested varieties:

(1) Belle Patna (long grain, non-glutinous, av. grain3nkengtlayv.9grain wide: 2.8mm),

(2) Hatsuboshi (short grain, non-glutinous, av. grain 4demgth:av7. grain wide: 3.4mm),

(3) Takanari (long grain, glutinous, av. grain length: . 7dram, vasme: 3.0mm),

(4) Tsukubahatamochi (short grain, glutinous, av. grair8.8emgth:av. grain wide: 3.9mm).
All the varieties were harvested in 1995.

Treatment:
Hot water temperature; °G0
Soaking time; (1) 2.5 min.,, (2) 5 min.,, (3) 7.5 minand(4)5)1012m8in min.

Investigation: Based on the standard, seeds treated witn bodkimgat treatment were sown in
petri dishes promptly, and the dishes were placed inr aat i8@ubdtwe germination test and
a definition of the germination were mentioned previoxgy (sd49. E

Results: The germination percentages of the varieties whesm r@@¥e for soaking times of 2.5, 5
and 7.5 minutes, except Tsukubahatamochi. Generally, ithats tbaid glutinous variety is lower
than the non-glutinous variety on the tolerances from @omenterofir factors. Accordingly it
needs to examine the tolerance for hot water temperatutdetirouengand) non-glutinous
varieties. Table 4 shows germination percentages of 4t vafietidseatment.

Table 4 Influence of 4 varieties in differerdt $@&kingn tigeemination percentage
W 2.5 5 7.5 10 12.5
Cultivars min. min. min. min. min.

Belle Patna 94 96 96 64 64
Hatusboshi 100 98 100 64 96
Takanari 100 94 96 88 71
Tsukubahatamochi 94 92 84 80 88

Results and discussion: It became clear that germinatias abildgtenly lost when the seed is
soaked into the hot water. Because man cannot keep anngexérhe saaknetimes. In
consideration of that fact, | recommend a hot water ti&Emdéot about 5 min. soaking.

In the present experiment, a proper hot water tempesatling wiithhe agreed with the
method of S&8towho practiced the hot water treatment method for a long time.

According to report of Nagano Agricultural Experimental irStat#®% and Haya8aka
using a Japanese non-glutinous variety, germination percEntége seeds with the treatment of
hot water soaking atC 66or 10 min. was more than 90%.

Generally morphological structure of seeds is different Iidiceeeand Japonica varieties,
and the Indica varieties are easier for absorption of ralmterThgenénfluence of different
structure of the seeds on water absorption will needtigateche inves



DISEASES CONTROL

[ll. Disease control by seed selection and by hot water soaking

Objective: In Japan, 7 kinds of seedborne diseases dfeericecohfivened currently. Effect of
control by seed selection and by hot water soaking afer ekemidsdases.

1. Bakanae diseas6&ibberella fujikurgi
I. Effect of the specific gravity selection of rice #edd veatdr theaking treatment to control
Bakanae disease {1)

Bernard Sanada Brima of Rice Research Techniques Courseand Kigwgaya H.
Materials: Seeds of variety Koshihikari were provided rkindhe flaraki Agricultural Center. In
the Center, the seeds were harvested from a paddy fielde iplantheread been inoculated
artificially with Bakanae disease fungus in 1996.

I-1. Control of Bakanae disease by the specific gravitgf seémctio

Treatment: The rice seeds were categorized by the spggcifiotogrive following three;
(1) lower than 1.00, (2) lower than 1.13 and (3) Hgher than 1.1

Method: 50 seeds were set in a petri dish added distllethewgttri dish was kept in an
incubator at 30D.

Investigation: The germination test and a definition ofnatien gamme mentioned previously
(see Expt. 1-1).

Results: In the case of seeds having the specific gta=ity 1Ib8yerBakanae disease was not
controlled. However, seeds which the specific gravity widmanhigliEd showed slightly control
effect for Bakanae disease (Table 5).

I-2. Control of Bakanae disease by hot water soaking of seed

Treatments: 4 seed treatments:
(1) control (no hot water soaking),
(2) soaking in hot water’Coffas0 5 min.,
(3) soaking in hot water’Coffo80 5 min., and
(4) soaking in water ‘@ ft@ 5 min.

Method: Bed soil (N:P:K= 6.7:13.3:11.7, gfts 5) was put in a seedling box (Lx Wx H=12x 1
4 cm), and 50 seeds were seeded in the soil bed. ihgenboxée werdl heated up in an
incubator at 30 for 48 hours for acceleration of germination.

Investigation: Thirty days after sowing, number of healts sesllli of Bakanae diseased
seedlings were investigated.

Results: The treatments with hot water°Cat to506C could not control Bakanae disease

occurrence. The treated seeds &C 78id not show Bakanae symptom at all. But, seedlin
establishment was less than 50%, therefore the treatri@ntfo705 min.) is not suitable
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practically.
From the result, the treatment’CGit fd&d0 5 min. was effective to control Bakanae diseas

(Table 6).

Tables50 Effect of the specific gravity selection of Table 600 Effect of the hot water soaking of
seed on controlling Bakanae disease seed on controlling Bakanae disease
% of damaged o
No. gf Bakanae plant by Temperature % of seedling Ignct)fbdag]:I?:r?ae
S— Isease Bakanae of water and  establishment p( Cont?loI:100)
Specific gravity occurrence (Control=100) soaking time
Control 70 100 Control 100 100
1.00> 72 103 500, O min. 9% 70
113> 70 100 600 , O min. 100 12
1.13< 64 91 700, O min. 46 0

Discussion: If seeds are sorted by the specific gravityn HigBer itt is considerable that control
effect of Bakanae disease may rise more (Table 5). BlEzausdhait ticatment of hot water
soaking at 66 decreased in the seedling establishment rate (Tablsupppseit ftkat the
reasonable hot water treatment should be betieeands085.

From the results, it may be able to recommend that stekirgpt trestteent at° @G0
for 7.5 min. is most practical for controlling Bakanae disease.

. Effect of the specific gravity selection of rice &e¢d watdr ofoaking

treatment on controlling Bakanae dise#se(2)
Participants of Rice Cultivation Course in 1999 and Konagaya |
Treatments: Because the difference in Bakanae disease feohtrehsefnot found between specific
gravity 1.13 and 1.16 by the specific gravity selectiom utfe spedéminary examination, the
specific gravity selection of seeds was done only wgtavitpecifit3 in the final examination.
50 seeds of Bakanae disease contaminated seeds were mDGY hedlhhyl seeds.
Four treatments were established as follows;
(T1) the seeds which were no specific gravity selectiobh \afater ngodking treatment,
(T2) the seeds which were not selected by the spediic disivifiscted with thiram-
benomyl wettable powder,
(T3) the seeds which the specific gravity selection isspdoifec wgidvity 1.13, but hot
water soaking is not treated,
(T4) the seeds which treated by hot water sodRindorat5 6fnin. after selecting seeds with
the specific gravity 1.13.

Method: Bed soil (N:P:K= 6.7:13.3:11.7, gfts 5) was put in a seedling box (Lx Wx H=12x 1
4 cm), and tested seeds are seeded in the bed sdil. béds firstre sheated up in an incubator

at 30C for 48 hours, to accelerate germination, and kept use.a Wgiteeirigp is done at
necessity.

Investigation: It was investigated number of normally deedlopgsl and of Bakanae diseased
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seedlings 50 days after sowing.

Results: The effect of specific gravity selection (T3)nedasa cbafi of the pesticide treatment
(T2). Effect of pesticide treatmasnt similar to a combinatibnspecific graségction with hot
water treatment (T4).

Table 7 Effect of specific gravity selection ardtniott wateBakanae disease control
z X
o z Q 2 > < z Q
o 94°2 5 3z 8° €8 5 o g
o 255 82 3° ge §35g o E 3
8. <32 g_ 2 > 7 o & =2 g. g & >
> sg8& 35§ &3 g2 23§ &% g <
Treatment a 229 ©=z ? 23 ® 2 & 2
g Q@ De el g 3B S 9 o} g &
o} w X o b7 o} 0 a3
(G1-Gn)
—A_ — — *
(A) (B) C=A-B (D) (E) F=C+D+E  G=F/A*100 = "0
T1 400 400 210 190 25 4 219 55% 0.0
T2 400 400 354 46 28 1 75 19% 65.8
T3 400 225 151 74 3 4 81 36% 34.2
T4 400 227 191 36 8 2 46 20% 63.0

Damaged seedsmeans not germinated and unhealthy seeds.

Experiments at TBIC of following diseases should be mpeatmey 0, and previously
reported results are cited here.

2. Helminthosporium leaf spBbcHKliobolus miyabeanus

Sato' reported that the specific gravity selection for Helmimthokgdri spot control was
not effective for seedlings in the nursery box. Thereferease nio diifSease occurrence rate
among the seeds selected by the specific gravity, disiddected] smeds without the specific
gravity selection.

3. Rice blast diseaBgri§ularia oryzae=Magnaporthe grisea

According to a report of Nagano Agricultural Experimental aStatia water treatment
for 5-10 min. was enforced at°C55-Bfom the viewpoint of blast spore formation rate, tr
control effect of the hot water treatment to rice blatt egasl amidh thiram-benomyl
wettable powder treatment.

The disease suppression effect of seedling blast diseasmgnized shghtly by soaking
seeds in hot water @ &% 10 min. However, the effect was not high as ttorapared with
benomyl wettable powder treatment. Control rates were &BMinwvitat 80 for 10 min. and
100% on thiram-benomyl wettable powder treatment.

Hayasaka” carried out an examination on the blast spore formatipn Domararika
(Japonica, non-glutinous rice). As a result, seed hot tmvatdr areaf@ for 10 min. was
effective in 95%, while thiram-benomyl wettable powder Ofgas in 10

4. Bacterial brown stripeeudomonas avenag

According to a report of Nagano Agricultural Experimemfjl ®tatiol of bacterial
brown stripe by the hot water soaking treatment of s¢bds effect,pdsut the treatment was
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less effective as compared with copper wettable powder. treatment

Effect of the hot water soaking treatment of seeds np dhewtteedli the early stage
was also investigated. The seedling growth of 3 varietias tedteciffected by 2 treatments
such as at°G5for 5 min. and’Catfo80 5-10 min.

5. Bacterial grain r@tseudomonas glumakp

Makino™, Tog4, Gotdand Yasunag4 reported clear results that ratio of bacteria carriers,
rot symptom of seedlind disease occurrencefigld decreass by seed selectiorh wdalt water
treatment. In addition, the seeds having more than tpeavisgecifit3 showed that ratio of
bacteria carriers was less than 50%. Furthermore the seedsorbavinan specific gravity 1.16
showed ratio of bacteria carriers was less than 10%.

A report of Nagano Agricultural Experimental ® Sthaticed that the hot water soaking
treatment at 60 for 5 min. was positive effect for bacterial grain Hotveeentrdh the
preliminary examination of TBIC, control effect was not danfamt&reatment ‘& & 5 min.
After that, an informal rémmt Nagano Agricultural Experitak Station showed control effect
of 99% is shown with hot water soaking treati@ntfor att062min. and 40% on treatment at ¢
°C for 10 min.

6. Bacterial seedling blighteudomonas plantarji

Nagano Agricultural Experimental Stdtimmowed that effect of hot water soaking
treatment of seeds to control bacterial seedling blightdenasly cdrigh at °@G0for 5 min. and
was more superior than copper wettable powder treatment.

On the other hand, Hayasakarted that soaking treatment % ®r 10 min. is not
effective for Haenuki (Japonica, non-glutinous variety).

7. White tip, Nematode disedpéielenchoides besse))i

Yoshii & Yamamdtaeported that it was controllable of White tip by thetionethod me
below; after soaking nematode infected seeds in wa&erfoat 18620 hours, put the seeds in hot
water at 50-%82 for 5-10 min..

Mieda reported that the seeds were treated with a hot westmestakihg5a for
10-15 min. and removed in cool water immediately. Whée cdiptrotkea sufficiently.

I used the seeds of Tamaminori (Japonica, non-glutinousbtaanerty)from Saitama
Agricultural Station in which rice plants were infected Impaturedmatode. The seeds were
classified into 5 treatments, (1) control (no treatedfic (Zragigyc less than 1.00, (3) more than
1.00, (4) more than 1.13 and (5) more than 1.16. Twemrbtgh sdedatnfent were inspected in
the number of nematodes by Belleman's method. About 2he hesmdsatofle in each of the
treatments were found and there were no difference amartg. treatme

The seeds mentioned above stmred in a refrigeratdiC) (8for one waftkr salt water
selection. Number of heads and nematode activity wereednvestigathe activity of nematodes
was not able to be confirmed. A further experiment ie mBstéEsBany a technique which is
simple and easy to control white tip.

DISCUSSION

Major registered and utilizing pesticides are shown ins Tabde sBeda disinfectants in
Japan. There is no pesticide which is effective fobaeterifilingald nematode diseases. Seed
disinfectant(s) should be selected properly for preventfiegyl gpetiogen(s) which may occur at
paddy field. Generally, disinfectant(s) is chose for dibéase(shay be forecasted its occurrence
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in the paddy field.

Table 8 Rice seedborne diseases and major disinfectants
N o
s B 5 o 2 I X 5
o = 5 3 3 39 2o o O 2
ISO name 3 5 c g S = g £ =) 3 5 9
5§ 2 B g 55 %% 8% %
. = o
Disease =N e 2 > 8 = 2 S o 2
® o @ o 2
[}
Bakanae o* o o o o
Fungal Helminthosporiu
) o o o o o o
disease m leaf spot
Blast o o o o o
Brown stripe o o o
Bacterial )
disease Grain rot o o o o
Seedling blight o o
Nematode . .
] White tip o o o
disease

o *. effective.

The effect of the specific gravity selection method aterthsoakatg wireatment are not
absolute for controlling seedborne diseases, but these rmathocsntrol several diseases
sufficiently. Table 9 shows the effect of seedborne dideat® roon¢ increase by combining the
specific gravity selection with hot water soaking treatment.

Table 9 Effect of specific gravity selection and atnoéntwdter rice seedborne diseases

Seed selection by specific Seed soaking in hot water

Effect gravity
) Effective Not effective Effective Not effective
Disease
Bakanae ©
Fungal Helminthosporium o
disease leaf spot
Blast o o
Brown stripe
B .
_a cterial Grain rot
disease
Seedling blight o o
N_ematode White tip o
disease
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Note) o : Datum from an experimentData from a few experiments.

CONCLUSION

As the result of various experiments, there is a prodmette ofliseese control by
means of physical seed treatment on a low input typdiomriceTaowdtBukuri Rice-Duck
Farmers Association, which the author belongs, a methd@¥ dmcevhiéh rice seed is disinfected
with the specific gravity seed selection together withera trieatmeveat at °GOfor 5 min. This
method, which was based on experimental results obtainedarbgipd®E; is very effective for
disease control at the seedling stage.

Last year, | presented "Control of seedborne diseases tfe rlwet hyater soaking
treatment” at Japan Rice-Duck Farming °Fooim1999. In the 2000 Forum, some farmers reporte
that the method was effective for seedborne disease nsamtréltuha, there is a possibility that
this low input method for seedborne disease control widhlybeapmdieain instead of chemical
control.

Notes of the specific gravity selection of rice seeds
and hot water soaking treatment

It is important that the seeds must be (1) big and (Apeltoveetdredyith chaff, (3)
affected to neither diseases nor insects, and (4) noteccontdiminather varieties and seeds of
weed.

[Seed production]

In case of the rice seeds which are produced from nthéarmultiitatices necessary to
avoid mixtures of strange varieties, for example, an piadtviduaich is different in height or
which has the early or late heading should be pulledtuningbefareaddition, removing weeds
from the farm before flowering, avoiding excessive f@itdatgon apvhich may cause disease
occurrence severely.

[Specific gravity selection]

Rice seeds are put in a net bag, and the bag is trampledvidgwihefio awns,
because if a seed has the awn or rachis branch,atad. isSesadilyselfiction with salt solution is
done for a purpose of eliminating immature grains anfitctddeageaina.

In case of carrying out the seed selection with salt solutissglved in water, and an
fresh egg is put in the salt solution, and the specifieasgradty When the surface of the egg
comes out a bit on the surface of the solution, ito isshequpedéiic gravity of 1.13. In this
case, add salt to water at a rate of 4kg in 20 liters.

When the specific gravity solution was prepared, rice pe¢dsinwire and the bubbles on
the surface of seeds shoubdokiee by stirring. The seeadsd flare removed.is Itassumed that
the seeds floated are edible, and sank seeds in theutsidedioras aseed rice. Seeds are not
sorted precisely if a lot of seeds were put in thet saloteon Batause there is not enough
spaces among seeds in the solution, immatured seeds tan not floa

To the salt solution of 20 liters, seeds of 10 Iliter». affdhismawriobion is usable
repeatedly, but an fresh egg should be put into thé dblregontirmaes use because it becomes
diluted, and adjust the specific gravity again. Sometimeftersetids salt selection appear
germination obstacle which is caused by the sticking ssalfacen otheseeds. For preventing it,
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selected seeds should be rinsed with water enough imrtedidtedy selection, and are dried in
the shade.

[Seed disinfection by hot water soaking]

As for the disinfection of rice seed, dry seeds arsinbettem.fovhide seeds are wet,
it can be handled, but temperature management is paichuctemntimme.

First of all, some small sacks or bamboo baskets amed pthparsebdsa are subdivided in
each. A big container is prepared, and water is boiled in it.

When the hot water temperature became at ‘G2 the 68bdivided seeds in a sack or
basket will be soaked for 5 min. in the hot water. gDuhiag seedkin the hot water
temperature must be regulated at adaut 60

Because avoiding uneven temperature (distribution) the insdoly ofvith seeds, it is
always moved up and down during dipping the seeds irHohotwateatertemperature has
suddenly fallen down when a lot of rice seed is paterin THere hist mo effect of hot water
treatment. It should pay attention to keep hot water .teffperbtirewater of 100 liters, less
than 10kg seeds are reasonable to be soaked at once.

After soaking rice seed in hot water, cools the seedsvateith ingoetiately.
Germination ability has been suddenly taken away if tkisnaboldoge. Then rice seed cooled
are dried in the shade.

When the treated rice seed is utilized as the same s,asseadbalrnseediseases can be
prevent.
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