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INTRODUCTION

Sinée 1979, the land consolidation works on the fight bank area in
Mae Klong Irrigation Project have been implemented by Roval Irrigation Department
and about eé,ooo_hectares of farmers'field will be completed by 1988,
Accompanying the progreés of iaﬁd consolidation works, it is expected that
the fice double cropping érea and direct sowing rice cultivation area &ill
be expanded rapidly.

On the other hand, AGricultural DEmosntration Centre was established
in the pilot project area No. 1 by the technical cooperation between Thai and
Japanese Government.

The Centre has been conducted various kind of experiments and field
observations in order to improée rice farming techﬁologies and to formulate

appropriate farming techniques in the past 5 years. Useful techniques found

-1



at the Centre have heen introduced.and diffused to the Ffarmers in the pilot

project areas through aséisting médel farmers and farmers' meeting and
publishing "Mae Kiong Farming News" in cooperation with agricultural extension
offices and cooperative promobion offiée.

in 1984 Ary season, Agricultural Pemonstration Centre conducted the
investigatién on yield and yiéld'components of direct sowing rice culfivétion
in the pilolt areas in order to know how much these appfopriate rice farming
techniques have been accepted and practiced by the farmers, especially on the
direct sowing rice cultivation.

According to the investigation and studies, regretably, appropriéte
farmiﬁg techniques on.the.diredt sowing rice cultivation have not yet been
fully'understood and practiced by some of farmers.

This report consists of 4 parts. The 1st part is the ¥ieiq and
Yield Components of Direct Sowing Rice Cultivation in the Pilot Areas.

The 2nd par£ is the Advantages and Disadvantages of Direct Sowing Rice
Cultivation. The 3rd part is the Important Farming techniques of Direct Sowing
Rice Cultivation which pays.special attention to the improvement direct-sowing
rice cultivation, and the 4th part is the Mecﬁanized Direct Sowing Rice
Cultivatiqn.

Al?hough the appropriate farming techniques on the direct sowing rice
cultivation have heen obtained,;there are gtill many quetions which regquire
further studies. Seed rate, water managgment at the time of sowing, fertilizer
amount and its épplication time, weed control method are some of important
mafterszthaﬁ ought to be studies further more.

The suthor eagerly hope that this ;eport will contribute to the
improyement of direct sowing rice cultivation in Mae Klong area and its

similar areas in Thailand,

o



I. YIELD AND YIELD COMPONENTS OF DIRECT SOWING RICE CULTIVATION

IN PILOT AREAS

1. Area of Direct Sowing Lowland Rice Cultivation in mae Klohg Pilot Project

Land ¢onsolidation works in Mae Klong Pilot Project of Royal
Irrigation Depariment were commenced in 1979 and conpleted in 1982.

Rice double cropping in a year has been introduced in both of the
pilot area No. 1 and No. 2 after completion.of the land consclidation.
Consequently, yearly rice productioﬁ per héétare increased form the average
of 2.2 tons in 1979 to 9.0 tons in 1983. As to the vice cultuyation imethod,
transplanting method was common practice in the project areas, but after land
consolidation works have been commenced , improved direct sdwing rice cultivation
method has been introduced and expanded. Furthermore, the rice planting area
has been expanded rapidly year by vear, especially in dry season.

Table 1 sﬁOWS the area planted by the direct sowing cultivation
mehtod to the whole planted area in percen£age classified.into year and. crop
season. The proportion of diréct-sowing area to the whole rice planted area
was expanded from 5% of pilet No. 1 and 2%_of pilot No. 2 in 1981 dry season
to 90% of pilot No. 1 and 60% of pilot No. 2 in 1984 dry season. As to the
area of direct sowing rice cultivation in rainy season, it has also increased

steadily but increasing rate is smaller comparing with that in dry season.

Table 1 Change of direct sowing rice cultivation area

in Mae Klong Pilot Project

Season 1981 1982 1983 1984
(%)
Pilot No. 1 Drry season 5 10 45 90
Wet season 10 15 30 55
Pilot No. 2 Dry season _ 2 4 30 60
Wet season 5 10 20 45



2. Yield of Direct Sowing and TranSplanting Rice Cultivation

Taﬁle 2 shows the planted areas aﬁ& rice'yields.in dry-séasons in
pilot No. 1 and No. 2.

In the pilot area No. .1, fhe_avefage yield of direct sowing rice
cultivation in the year of 1982, 1983 and 1984 was 35é9 kg, 5444 kg ‘and
4099 kg per ha respectively, -dnd the highest yield Was]5696 kq; 6840 kg and
7026 kg.respectively.“ On the other han&,'the aﬁérage &ield of ‘trangplanting
rice cultivatiqn for the above mertioned 3 years was 3660 kg, 5098 kg and
48ﬁ5 kg respectively, and the highest yield was 6042 kg, 7703 kg and 5950 kg
respectively. As to the pilot area No. 2, the average yield of direct ﬁowing
Irice cultivation in the 3 years ﬁentioned was 3459 kg, 3981 kg and 4637 kg
respectiveiy, and the_highest'yield was 4759 kg, 5859 kg and 6099 kg rsspectively.
On the other hand, the average yield of transplanting rice cultivation was
3587 kg, 4734 kg and 4493 kg respectively, highest yield was 5750 kg, 6751 kg
and 5798 kg respectively.

According to the results of yields, when the yields'of.difect sowing -
rice cultivation are compared Qith those of tfansplagting'fice cultivation,
there are not much difference. However, the results show that under the
goéd'mana@ement practices of'diréct sowing rice cultivation, yisld level of
6 to 7 tons per hectare could be obtained.

Table 2 Planted area and yield in dry season in Mae Klong Pilot Project

1. Pilot No. 1 L
' vield (kg/ha)

Year Planted area (ha) - Average Highest Lowest

1980 17.8 : 4,125 6,100 1,325
1981 102.0 S 3,765 6,250 1,750
1982 284.7 D. 3,589 5,696 2,181
' . T 3,660 | 6,042 1,259
1983 - - 347.8 D. 5,444 6,804 3,710
: T 5,098 7,703 3,003
1984 363.7. D, 4,099 7,026 1,431
' : T, 4,805 5,950 3,945



2, Pilot No. 2

vield (kg/ha) -

Year .-~ Planted area (ha) ' Average Highest. Lowest
1982 224.3 D. 3,459 4,759 2,184
' | T. 3,587 5,750 2,063
1983 448.2 D. 3,981 5,859 2,079
| . 4,734 6,751 3,423
1984 456.6 D. 4,637 6,099 1,894
4' ' T, 4,493 5,798 3,137

Note : D. = Direct Sowing, T. = Transplanting

3. Yield and Yield_éomponents of Direct Sowing and Transplanﬁing Rice Cultivation
The yield of paddy is determined by many factors such as characteristics -
of variety, sbil fertility, climate, management practices, water management,
~and so Cﬁ. Genefally; the éimplified formula of the.yield and yield components
is shown as foliows : |
vYield/ha {(kg) = Panicles/m2 x ripened grains/panicle x 1900 gfains weight (kg)/
1,000 x 10,000 m" | |
Among the yield components, the weight of 1000 grains is almost fixed according
to the charaéteristids of fariety_and the fluctuatioﬁ'causiﬁg from the managerial
practice is small. But, the number of paniéles per m2 and ripened grains per
panicle fluctuate widely resulting from many factors viz., management practices,
wiater management, weather condition,; ete,, and they usually have close
correlation with the yield.
Agricultural Demosntrétion-Centre of Mae Klong Irriéation Project
conducted the sﬁrveys regarding yield,'yield componenté and growth duration
of the direct sowing and transpianting rice cultivation for both of the pilot
No. 1 and No. 2 areas and the pa&dy field in the Centre in the dry season of

1984,
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3.1 Methdo of Survey
3.1.1 Yield and Yleld Component Survey of Direct Sowing Rice Cultlvatlon

In 1984 dry season; 138 plots RD 23 planted were selected randonly
from fhe pilot No. 1 and No._2 areas.for the survey. Sample area of 4 m?'in
circle at'eaeh;point, where medium growth condition in observation, was
harvested in_fespective farm plot. In Agrieultural Demonstratioe.Centre, 5
samples each from 2 fields of mechanized driect'sowiné rice.cultivaﬁion'were
selected fer ﬁhe.sﬁrVGQ.

The yield and weight of 1000'grains were calculated at 14 percent

of moisture content by conversion, The number of ripenéd grains was calculated

by the yield, weight of 1000 grains and number of panicles per_mz.

3.1.2 Yleld and Yield Component Survey of Transplantlng Rice Cultivation
-In the saine crop season, 55 plots were selected randomly from the
pilot No. 1 and No. 2 areas and 48 plots from Agricultural Demonstration Centre,

then conducted the investigation as the same method as mentioned above.

3.1.3 eGrogtﬁ'Dufation Survey

. Observation of growth duration was performed for 152 plots of direct sowing
rice cultivation in the pilot'No. 1 area as well as 2 plots of direct sowing
rice cultivation and 7 plots of transpianted rice_in Aéricultural Demonstration

Centre.

3.2 Yield and Yield Components of Direct Sowing Rice Cultivation
'Téble 3 shewe the summafy resﬁlt of investigation on the yield and
yiéid compeeeﬁfs.oé difect sowieg rice cultiyatiOn in the.pilot.ﬂb. 1 and No, 2
(the detalls refer to appendlx) o |
Accordlng to the- result of 1nvest1gatlons, 49 samples out of 138

samples were between the riee yields of 4000 and 5000 kg per ha, which shared

-



35.5% of the whole'samples. The average yield of 49 samples was 4481 kg per
ha. The average number of panicles perrmz, ripened grains per panicle, weight
of 1000 grains was 388 panicles, 43.6 grains, 28.1 g respéctively. Further,

81 samples Were.yield'of over 4000 kg which shared 58.7% of the whole number.

Table 3 Yield and yield componénts of direct Sowihg rice cultivation-

in Mae Klong Pilot Project No. 1 and No, 2, dry season, 1984,

Yield No. of Average Panicles Ripened Weight of

level semples yield / m2 grains 1000 gra}ns

{kg/ha) A _ {kg/ha) - /panicle {g)
Below 3000 14 2,555 310 32.5 27.7
3000-4000 _ 43 3,564 370 35.6 28 .1
4000-5000 49 . 4,484 388 43.6 28,1
5000-6000 25 5,433 428 - 47.1 27.6
Above 6000 7 6,392 438 ) 55.4 27.0
The whole 138 4,269 o384 41,2 27.9

Table 4_sh6ws fhe result of invpstigation on the seed ﬁultiplication
fields in Agricultiral bemonstration Centre. The gowing was éonductea with
mechanized direct sowing method (the details in ﬁeéhanized Diréct Sowing),
seed rate was 160 kg ﬁer ha, and the‘quéntity'of fertilizer applied were
86.2 kg of nitrogen, 37.5 kg of P, O per ha. According to the wresitlt, the
averége yiel& was 5245 kg per ha, the average number of panicles per n’ was
369, the ripened grains per panicle was 52.4, and the weight of 1000 grains
was 27.8 g.

Comparing the result to that of the same yield level of farmers’

fields in the pilot project areas number of pénicles per m2 was lesser by

x“j-



about 60 panicles, but the ripened grains per panicle was more by 5 grains.

Table 4 vYield and yield components of direct sowing rice cultivation

at Agricultural Demonstration Centre, dry season, 1984,

s N - R w .

Yield No. of Average Panicles Ripened eight of

' i eld 2 rains 1000 grains
lavel samples yiel / m g g
{kg/ha) (kg/ha) /panicle {g)
49655600 5 5,245 269 ' 52.4 27.8

Note : 1. BAmount of fertilizer applied : kg/ha (A.D. Centre only)

Nitrogen : 8&,2%
< P2 05 : 37.50
K20 : 0

2. Seed rate sown : 100 kg/ha in dry condition

Table 5 shown the yield and yield components at the place where best
grown paddy was observed on the same field of seed multiplication in Agricultural
Demonstration Centre. The yield, number of panicle per m2, spikelets per

panicle, ripened grains pexr panicle, and 1000 grains weight was 7782 kg per

ha, 363 panicles, 58.8 spikelets, 76.5 grains, 28.1 g respectively.

Table 5 Yield and yield component at the best growing condition at A.D., Centre

Yield Panicles Spikelets Ripened grains Unfipened % of ripened 1000 grains

2 . s grains .
k ok i
G/ha / m / panicle / p§n1019 / panicle grains weight
7182 362 98.8 76.5 22.3 17.5 28.1

~B-



3;3 ¥ield and Yield Components of Transplanting Rice Cultivation

Table 6 shwos the result on summary of yield and yield components
of transplanted rive in the farmers' fields in the pilet No. 1 and No. 2
{the details refer to the appendix),

out of total 55 samples, yields of 29 samples were between 4000 and
5000 kg per ha and shared 52.7% of the whole number., The average yield was
4471 kg per ha, number of hills per m2 was 36.7, effective panicles per hill
was 8.0, effective panicles per rn2 was 280, ripened grains per panicle was
60.6 grains, and the 1000 grains weight was 27.1 g. Furthermore, number of
fields with the yield level of above 4000 kg were 46 plots ﬁnd shared 82.6%

of the whole number.

Table 6 Yield and yield components of transplanting rice cultivation
in Mae Klong Pilot Project No. 1 and No. 2

dry season, 1984,

Yield Sample Average Hills Panicles Panicles Ripened weight of
level No. yield / m2 / hill / m2 grains 1000
{kg/ha) /panicle grains (g)
3000-4000 9 3,624 35.6 8.1 274 49.6 27.2
4000-5000 29 4,47 36.7 8.0 280 60.6 27.1
Above 5000 17 5,446 43.5 7.7 324 64.9 26.6
The whole 55 4,632 38.6 8.0 293 60.2 27.0

Note : 1. Variety : RD-23
2. Yield survey : 4 mzfsample

2, Yield components survey : 10 hills/sample

9.



Table 7 shows the yield and yield components of transplanted.rice
in Agricultural Démonstration Centre.

Out of 48 samples, 22 samples were between the yield levels of 5000
and 6000 kg per ha and shared 45, 8% of the whole nuinber: and the average yleld
of the group was 5597 kg per ha. The yield components were 22.3 hlllS planted
per m2, 15.7 effective panlcles per hill, 348 effectlve panlcles per m2, 348
panlcles, 57.2 rlpened grains per panicle, 57.2 gralns, and 28.2 g of 1000

grain weight.

Further, the number of samples which.obtained the yieid of over

5000 kg per ha werez27, which shared 77% of the whole samples.

Table 7 Yield and yield components of transplanting rice cultivation

at Agricultural Demonstration Centre, dry season, 1984,

Yield No. of Average Hills Panicles Panicles Ripened Weight of

- level  samples yield / m2 / hill / m2 grains 1000

) {kg/ha) -/pénicle graiﬁs (g) .
4000*5060_.11 4,640 22.3  14.8 330 - | ‘50.9 27.7
5000-6000 22 5,597 22,3 15.7 348 57.2 28.2
Above 6000 15 6,405 22,3  15.8 351 65.0 28.3
The whole 48 5,632 22.3  15.5 345 58,0  28.1

Nofe : 1. Variety : RD;ZB
| 2. Yield survey : 8 ﬁzfsampler
3. Yield comppnént sur#ey + 20 hills/sample
4, Amount of fertilizer applied : Kg/ha
Nitrogen : 86.25
P, 0O . 0, 14, 27

K, O : 0
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3.4 Growth Duration of ﬁireét Sowing and Transplanting Rice Cultivation
fable 8 éhows the growfh duration, from'sowiﬁg to harvesting, of

the direct sowing aﬁd transplanting rice cultivation in the Agricultural
Demonstratiop'céntre. The groﬁth duration of direct sowing rice cultivation
was appfdximate;y 10 to 14 days shorter than that of Eransplanting cultivation.

| | Tabié 9 shoﬁs the éro@th.duration of_riée for the period £rom sowing
to_harveét 6btaiﬁéd in Practical Water Management‘Experimént conducted in the
pilot ﬁo- {1 area in the 1984 dry season. The growth duration of RD-23 rﬁnged-
fro the shortest of 111 days to the longest of 128 days. The ﬁaddy in the
81.6% of the 71 fields in total was harvested.in the period of 111 to 119 days
from sowing in the intensively water contreled area. Furthermore, in the semi
intensi#ely water controled area, the growth-duratiqn 84,9%of.thetotalfieldraﬁged
from 11é to 123 dayé. The growth duration of thg direct sowing rice cultivation
in this area was about 10 days shorter than that of transplénting rice culfivation

in Agricultural Demonsfration Centre.
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Table 8

Growth duration of rice,

dry season, 1984.

1. Mechanized Eransplanting

Agricultural Demonstration Centre, Mae Klong Pilot Project

. ) - . G [l - -
- Sowing Transplantinp?lowering Harvesting rowtﬁ duration (days)
Field No. e : dute | date (053] date | sowing ‘to | Sowing to.
ate ate at flowering | harvesting |
1 Feb. 28 Mar. 20 Jun., 11 Jul. B 104 3
2 Feb. 28 . Mar. 20 Jun. 11 Jul. 11 104 134
5 Feb. 28 Mar. 20 Jun. 11 Jul. 9 104 132
8 Mar. 6 Mar. 27 Jun. 18 Jul. 14 104 130
9 Mar. 6 Mar. 27 Jun. 18 Jul. 16 104 132
10 Mar. 6 Mar. 28 Jun. 18 Jul. 17 104 132
11 Mar. 6 Mar. 28 | Jun. 17 Jul, 18 103 131
2. Mechanized direct sowing
7 Mar. 14 - ' Jun, 14 Jul., 11 92 119
8 Mar, 14 - Jun, 14 Jul, 12 . 92 i20
Note : 1. Vafiety t— RD-23
2. Area planted :- transplanting 4.0 ha
. Direct sowing 1.5 ha
3. Amount fertilizer applied
N = 86.25 kg/ha
P205=‘37.5 kg/ha
K2 0= 0 _kg.
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Table 9

[ESRERRIERS S

Growth duration of the Girect sowing rice cultivation

for the water management study in the Pilot Project No. 1, Mae Klong Project,

dry season, 1984,

Variety :

. a
Intensive area

RD - 23

. . b
Semi intensive area

Growth '

duration No. 6f_ Aréa o % No. of Area 5 %
(days)u 'piot (mz) Aécum. . plot (mz) Accum.,
111 4 12,531 7.2 7.2 - N - .
112 - - - - 1 463 0.3 0.3
113 3 10,125 5.8 13.0 1 1,891 1.0 - 1.3
114 1 13,250 1.9 14.9 6 17,523 | 9.6 10.9
115 14 30,170 17.3 22.2 4 7,531 4.1 15.0
116 3 11,455 6.5 38.7 6 13,239 7.2 22.2
17 15 36,266 20.8 59.5 14 21,714 11.9 34.1
118 11 15,978 9.1 68.6 8 20,752 11.4 45.5
119 .9 22,682 13.0 81.6 ' 7 12,189 6.7 52.2
120 6 18,357 10.5 92.1 7 14,598 8.0 60.2
121 2 ‘5,738t. 3.3 95,4 P 13,047 7.1 67.3
122 2 5,307 3.0 98.4 7 18,613 10,2 77.5
123 - ~ - - 5 13,485 7.4 84.9
124 - - - - 6 21,042 11.5 96 .4
125 - - - - 1 2,293 1.3 97.7
126 1 2,778 1.6 100.0 1 1,716 0.9 98.6
127 - ~ - - - - - -
128 - - - - 1 2,530 1.4 100.0
Total Al 81

Note :

a : Intensively water controled area

b : Semi intensively water controled area
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3.5 Correlation of.Yield.énd Yield Components

3.5.1 Correlation of Yield and Yield Compdnents=in Diﬁect Spwing Rice éultivation
Table 10 shows the correlatioﬁs émong yieid and yield components of

the direct sowing rice culti?ation in the pilot No. 1 and No. 2 areas. For the

total of 138 samples,rhighly significant correlations were obsérved betwsen the

yield and the panicles per mz and the ripéned grains per banicle, At different

yield levels, however, the yield.was positively correlatédwwith-the panicle

nﬁmber only at the yield level of 4000 to 5000 kg per ha. Regardless the yield

levels, the panicle nuhber was always negatively correlgted witﬁ the ripened

grains per panicle. In some cases, the 1000 grain weight was negatively

correlated with the panicle number or the ripened grains per panicle.

3.5.2 Correlation of Yield and Yield Component on Transplénting Rice Cultivation
Table 11-1 shows the correlations among yield and yield components’
§f transplanted rice in the pilot No! 1 aid No. 2 areas., FPFor the total of 55
samples, significant corrélati.on at 1% level was discérﬁible between the Yi.eld.
and thg ripeﬁed-grains per panicle, The yield was further corréiated with the
nﬁmber of panicles per nZ at 5% level.
Table 11-2 shows the correlations émong yieid an& yield components
of-transblanted rice in Agricultural DEmonstration Centre.. Fof the.total of
48 sampleé, the yield was highly significantly correlated with the ripened
grains per pénicle; If was also_significantly cerralated with the panicles
per hill and the paniclés.pef mz, However, there was no significant correlation

between the yield and'any of the yield components at different yield levels.
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Table 10

Correlation among yield, panicles/mz, ripened grains/panicle and 1000 grains weight

on the Direct Sowing Rice Cultivation in Pilot Ne. t and No. 2

Variety : RD - 23

Crop season : Dry , 1984,

Correlations in the yield levels and the whole

No. of - Correlation

vield level .- 7 1 = - - T _
{Yield)} {Panicles/m ) {R.grains/. {1000 grains
panicle) weight)
Below 3000 14 1 1.0000 0.2827 0.2391 0.4822
' 2 1.0000 ~0.8441%* 0.2210
3 1.0000 ~0.0233
4 1.0000
3000-4000 43 1 1.0000 0.1117 0.2644 0.0741
2 1.0000 ~-0.8002*%* -0.2123
3 1.0000 -0 .0665
4 1.0000
4000-5000 49 1 1.0000 0.4299** ~0.1208 ~0.1414
2 1.0000 -0.8646"" 0.0312
3 1.0000 -0.3269"
4 1.0000
52000-6000 25 1 1.0000 0.3751 -0.0346 ~0.0170
2 1.0000 ~0.8496™% ~0.0304
3 1.0000 -0.3837"
4 1.0000
Above 6000 5 1 1.0000 0.7705 -0.4417 -0.6636
2 1.0000 -0.8963" -0.9055"
3 1.0000 0.7498
4 1.0000
The whole 138 1 1.0000 0.4093%* 0.5108"" ~0.0912
| 2 1.0000 ~0.4950°" ~0.0144
3 1.0000 -0.2885"
4 ' 1.0000
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Table 11

Correlation among yleld hllls/m , panlcleq/m , ripened gralns/panlcle and

1000 grains welght on the Transplantlng Rice Cultivation in pllot No, 1, No., 2
and Agricultiral Demonstration Centre’
Variety : RD - 23
Crop season bry, 1984,
1. Cofrélation in pilot No. 1 and No. 2
vield level No. of I R 2 3 4 5 _ 6
(kgfha) data : {(Yield) (Hllls/m ) (Panicles (Panlgles (R.é?ains (1d?0 q.
. /hitl) / m) /panicle) weight)
30004000 9 1 1.0000 ~0.6137 0.5552 0.0913 0.3730 0.1046
2 1.0000  -0.9394** _0,3021 0.0517 -0.2181
3 1.0000 0.5664 -0.3148 0.3468
4 1.0000  -0.7912% 0.2792
5 1.0000 ~0.5763
6 1.0000
4000-5000 29 1 1.0000  -0.0624  0.0784  -0.0007 0.2456  0.0778
' 2 1.0000  -0.7559** 0.7326** -0.6172%* -0.2833
3 1.0000 -0.1757  0.0572  0.4018*
4 1.0000 -0.9052*% ~0.1281
5 1.0000 -0.1094
6 1.0000
Above 5000 17 1 1.0000 0.0652' ~0.0151 0.0685 . 0.2347 = 0.3030
' 2 1.0000  —0.7353** 0.7076** _0.6500%** -0.1226
3 1.0000 -0.0870 0.0581 0.0382
4 1.0000 -0.9385%* _0.2080
5 1.0000 0.2291
6 1.0000
The whole 55 1 1.0000 0.2300 -0.0068  0.3487*% 0.4782** -0.0966
§ : ' 2 " 1.0000  -0.7316** 0.6900** -0.3785%* —0.2610
3 1.0000 - -0.0823  -0.0279  0.3497
L4 1.0000 = -0.6081** _0.1361
5 1.0000 -0.1689
6 1.0000
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correlation in Agricultural Demonstration Centre

+

1 2 3 4 5

%Yield level ~ No. of (Yield) (Panicles  (Panicles (R, grains (1000.grains
;% (kg/ha) data ' : / hill) / m2) / panicle)  weight)
%ﬁooo_sooo 11 1 1.0000 0.3709 0.3763 0.5255 ~0.0065
: 2 | 1.0000 0.9999%* _0.5349 - ~0.1230
3 1.0000  ~0.5309 ~0.1222
4 11,0000 ~0.2162
5 1.0000
§5000~6000 22 1 1.0000 0.0842 0.0823 0.2519 0.1151
' ' 2 1.0000 1.0000 ~0.7472%* 0.1832
3 1.0000 ~0.7480%* 0.1837
4 1.0000 -0.4229
gh 5 | 1.0000
{above 6000 15 1 1.0000 0.1835 0.1793 0.3535 ~0.1382
g 2 1.0000 1.0000 _0.8054** -0.1302
§ 3 1.0000 -0.8071 %% -0.1313
4 4 1.0000 ~0.2397
§ 5 1.0000
The whole 48 i 1.0000 0.2956* 0,2938% 0.7166™* 0.2812
2 1.0000 1.0000  -0,3538 0.1216
3 1.0000 -0.3554% 0.1212
4 1.0000 -0.0320
5 1.0000

Note : * Statistically significant at 5% level.

** Statistically significant at 1% level.
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Table 12

Simple linear correlation coefficients, r, at the 5% and 1% levels of significance

a.r.! 5% 1% a.f. 5% 1%
1 997 1,000 : 26 314 .478
2 950 .590 27 367 .470
3 .878 959 28 L361 .463
4 .811 917 29 385 .456
5 754 .874 30 .349 .449
6 707 .834 32 .339 .437

N .666 798 4 .329 .424
8 .632 765 36 321 .413
9 .602 .735 18 312 .403

10 .576 ' .708 40 .304 .393

11 553 684 45 .288 - .372

12 . 532 .661 s0 .273 .354

13 514 641 , 55 .262 340

14 497 .623 60 .250 .325

15 .482 .606 70 .232 .302

16 468 .590 80 .217 .283

17 .456 .575 ' 90 .205 .267

18 .444 .561 100 . .195 .254

19 .433 549 125 74 .228

20 423 537 150 .159 .208

21 _ .413 .526 175 .148 .194

22 .404 .515 200 .138 .181

23 .39 .505 300 113 .148

24 .388 ' .496 400 ©.098 .128

25 .38y .487 500 o088 115

1d.f_ =n - 2, where n is the sample size

Reprinted by permission from STATISTICAL METHODS by George W. Snedecor and
William G. Cochran, sixth edition (c) 1967 by lowa State University Press,

Ames,; lowa.
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3.6 Discussion

.At the present, the rice.yield‘qf Rb—23 in.the Centre has_béen
exﬁsctéd:és 5000 tp 6000 kg per ha. :For énsurinq the yield ﬁentioned above,
thé_necessary numericél values of yield componen£s of transplanting and direct

sowing ocultivation are as shown in table 13.

Table 13 vield components of.RD—23 at the yield level of 5-6 tons/ha

Cultivaﬁion : Hills/m2 Paniclas Panicles Spikelets % of R. R.grains 1000 grains
' . : 2 . o . " . )
method / hill / m / panicle grains /paniecle weight
vansplanting = 23 15 350 95 63 60 28
Direct sowing - - 400 : 85 65 55 28

Of course, these yield components are influenced by soil fertility,
management practice, climate, disease and insect control, water management ,
and 80 on. However, the number of.paniclgs per @2 and the ripenéd grains per
panicle are most important yield componenfs, and number of about 350 and 400
panicles per mz, and abou£ 60 and 55 ripen grains pef panicle are necessary
for fransplanting and direct sowing cultivation respectively. Plant density,
quantity of.fertilizer and water management are important factors should be
ﬁakeﬁ into account in_prder to reach to the targets.

In cése of transplanting rice cultivation, “he planting density of
20 to 25 hills per m2 is necessary and the amount of nitrogen and P, 05 required
is 80.to 100 kg per ha and 40 t6 50 kg per ha res?ectiVely for the improved
varieties such as RD-23. The irrigation water supply may not necessary for
the périod from the maximum tillering stage to 4 to 5 days after panicle
initiation stage, and from about 2 weeks after flohering completed to harvest,

But, sufficient irrigation water should be supplied during other growing stages.
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If moisture stress occurs during the period from the reduction division stage

to the completion of flowefing, it will increase the unripened grains and on

the contrary, 1000 grains weight will be decreased.

In case of direct sowing rice cultivation, 80 to 100 kg per ha of
seed quantity is required and water supplied for the field prepération should
be drained out just before sowing. Then, water supply is not required for
about 7 to 14 days after sowing, because it ensures the establishment of
seedlings in proper aensity. The amount of fertilizer and water management
are same as those for tranéplanting rice cultivation.

Table 14 shows the yield of RD varieties obtained from the experiments
of no fertilizer application conducted at Agricultural Demonstration Centre
in the dry season of 1982.and 1983.

When the proper planting density of 22 to 25 hills per n’ for RD-23
was ensured and enough amount of irrigation water was supplied, the yield of
3500 to 4000 kg per ha was obtained without fertilizer in Mae Klong area
(please be refered to the Report of the Paddy Cultivation in the Dry Season,

1982 and 1983).

Table 14 Yield of no fertilizer application rice culture at Agricultural

Demonstration Centre in dry season

Yield (kg/ha)

Variety
1982 1983
RP-7 3,075 2,519
RD—21 4,36é 3,760
RD--23 ) 4,181 3,473
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Table 15 shows the variance of samples, grouped in planting type

zapd yield level, in percentage in the pilot areas and :Agricultural Demonstration

able 15 variance (%) of sawples by planting method and yield level

Yield level {(ton/ha)

ampling plané Planting method

Baiow 3 34 45 5TE " Above 6
ilot No.1,No.2 Direct sowing 16.1 31.2 35.5 18.1 - 54
Transplanting 0 i6.4 52.7 30.9 0
.D. Centre ~ Dbirect sowing 0 0 20.7 80.0 0
Transplanting 0 0 22.9 45.8 31.3

Fig. 1 and Fig. 2 show the variance of yield, panicles per md,

iripened gralns per panicle'énd 1000 grains weight of direct sowing and

dtransplanting rice cultivation.

RS

The yield of direct sowing rice cultivation in the pilot area ranged

i'fw:ixilely', from the lowest of 1413 kg per ha to the highest of 7026 kg per ha,

Snumber of samples in below 3000 xg per ha and in 3000 to 4000 kg pef ha shared

;10.1% and 31.2% to the whole samples recpectively, then fluctuation of numefical
Evalue of yield compeonents also fanged widely comparing with fhose of the transplanting
grice cultivation in the pilot areas and Agricultural Demonstration Centre.

? As mentioned above, when RD-23 was planted, it was proved that the

{yield of 3500 to 4000 kg per ha could be obtained even without-fertilizer

§ application. Nevertheless, for the direct sowing rice cultivation in the

pilot areas, the fields obtained yiéld under 4000 kg per ha shared 40% of the

whole fields. There must be many causes to the low yield. Those causes may

{be due to the followings, and there may be only one cause but sometime, there
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may ba two or move caﬁses'accumulate& in relation to the low yié;d;

The

causes presumed were :

1)

Seed rate, hastening of germination and

sowing were not adequate.

Field ﬁrepération (leveling, p ﬂddlihg, planking) was not'suitablé.

2)
3) Water management was not properly practlced espe01ally the dralnage
at the sow1ng t1me and the 1rr1gat10n water supply durlng the perlod ‘of
rice growing.
4) Weed was not properly controlled.
Fig. 1 Variance of samples in yield level
Vdry season, f984.
%
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Fig 2 Variance of yield components in yield level
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I1. ADVANTAGES AND DISADVANTAGES OF DIRECT SOWING RICE CULTIVATION

1. Advantages of Direct Sowing Rice Cultivation
The advantages of direct sowing rice cultivation are as follows :
1) If apply appropriate farming techniques, the high yield of 5000 to 6000

kg per ha can be obtained;_which is not inferior to. the yleld of transplanting

mehtod .

2} Rice and sugarcane are main ¢rops in Kanchanaburi Province. And the

- harvesting work of sﬁgarcane.(Deeember—April) falls on the field preparation
and transplanting works of rice cultivation (February-March). It temporarily
cause the shdrtage of labour and the wage will rise up. However, if farmers
apply the direct sowing rice cultivation, the uprooting and transplanting,
which require many labours in the short period, can be 1eft out from the rice
growing process. Thus, the need of labour can be saved and the competition
of labour recruitment can be relieved.

3) If farmers apply the direct sowing ri;e cuifivatién in the dry season,

- the growth duration bf rice can be shorﬁeﬁd by about 10 aays. Then,.farﬁers
can ﬁlant the wet season rice on good timé'without any’deléy of fiéld preparation.
" 4) The profit can be increased because the some process such as raising of

seedling, uprooting, transplanting can be left out,

" Table 16 Land utilization in Kanchanaburi Province

" Parmland Paddy . Sugarcane Others
Area (ha) 276,400 48,606 - 156,465 7,329
%) © 100 17.59 56.6 25.81

Source : Agricultural Statistics of Thailand, Crop year 1981/82.

~24-



2. Disadyantaqes of Direct Sowing Rice Cultivation

1) ¥For the direct.sQwing rice cultivation, irrigation water should'be controlled
f;eely, otherwise it is.difficult to expect a -steady high yiéld. Fof that
reason, the direct sowing rice cultivation shall be limited to Ehe areé where

the land éoﬁéolidation has been completed or the field with the similar Conditions.
Still'more; most of the fielés of these conditions are suitable for the rice
doub1e éroppings as.weli. |

2} For the.fiéld leveling, it.will be required higher éccuracy than_ﬁhat fof

the transplanting cultivation field. The difference of unduratiéns in a plot

is prefered to be within + 5 om. 7 |

3) If farmers apply the diréct sowing rice cultivation in rainy seasﬁn, there

is high possiﬁility to be visited by the heavy rainfall with.strong wind in

soon aftef sowing, thus the establishment of.seedling in uniformity and high

rate will apt to be hindered. Therefore, it is reccommendable to aﬁply
tranéplanting cultivation method as much as possible in rainy season,

4) If fafmers'apply the direct sowihg rice cultivation thOthQut both of rainy
ahd dry seésohs continuously for several years, the weed will grow thicker

Yeaf by year remarkabiy, and it will be required high technigues in weed control.

5) More seed quantity is required compare with that of tramsplanting.
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TIT. IMPORTANT TELENIQUES OF DIRECT SOWING RICE CULTIVATION

1, Field Preparation
1.1 Working Process éf Field Preparation

On the field in the area Whefe 1and.consolidétidﬁ was-coﬁpieteﬂ,
1rr1gat10n watef is Supplled accordlng to the rotatlonal 1rrlgatlon schedule
prov1ded by Roya1 Irrigation Department, dnd the 1leld nreparatlon works such
as ploughing, puddllng and planklng can be finished in 30 to 40 days.

The standard worklng schedule from the commencement of 1rrlgatlon

water supply to sow1ng is shown in the table 17.

Table 17 Standard field preparation schedule from commencement

of irrigation water supply to sowing

Totalized days from Interval
commancement of between working
Works .
rk irrigation water processes (days)
supply '
Method I Method II  Method T Method TI
Commencenent of irrigation 1 ' 1
Ploughing ' 5 7 2 !
. ". _ : . 7 10
1st puddling and leveling 12 17
e : - 7 10
2nd puddling and planking 19 27 . .
Herbicide application 21 29 2 2
Drainage A - 25 33 4 4
_Making dféiﬁage furrow 26 34 1 L
Sowing - : . ! L
g _ 27 35
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{_2' Pibughiﬁg'

Génerally,'soil in this Mae Klong area is heavy éoil, which dantaing
abouﬁ 50 percént of ciay and silt, .If becomes imposéible conditions of'ploﬁghing
by fhe'poWer tiller_in'thé dry season because of the solidified ®oil. The
ploughing één be performed oh;y.uﬁder the fléoded_éonditiqn, and commonly, the
field can be'ploughed.2—3'days_after_irrigatioh water supply.

Ploﬁghing is mainly copdugted by the power tiller or tractor. As
to their attachments, it is better to use thé disc plough or reversibie bottom
plough than the rotavater. Because, if the disc plough or béttom piough is used
as the attachmeni of power tiller or tractor, the rice straws and weeds are
efficently.ploughed.in and render easiness to the later works of buddiing and
plankiﬁg; (The high levei cutiing is the common practice of harvesting rice

in Thailand so that 1/3 te 1/2 of straws are left in the field).

1.3 Puddliné and Field Leveling

The 8 to 12 HP class 50wgr tilléré have_beeﬁ mainly used for the
works_of_pﬁddling, field leveling and planking in this Mae Klong area; When
using the power tiller for puddiing,‘leveling an& planking, the whéels of
power tiller should be éhanged to cage type wheel with wide width. BAnd as the
attachment of power tiller, it is better to use the rotavator for puddling and
the 1éve1er for leveling and planking. Howaver,_most of the farmer iﬁ Mae Klong
area,-have been used power tiller with common type of paddy wheel and only the
rake as attachmeﬁt for puddling and plaﬁkihg. For that reason, working efficiency
is poor, and it is also difficult to make nice finishing of field preparation.
(Common type paddy.whéel is good for ploughing)

"When using.the'tractor, it is adviéable to uéé fhe.rotavator for fhe

puddling and the drive harrow for the leveling and planking. Of course, it is

“27-



required to attach the paddy wheel suitable to the tractbr,size and the seil

condition. If the drive harrow.is not avilable drawing a log on the back of

the rotavator is one of the substituting ways for the leveler.

'
1.4 Accuracy of Field Leveling
The accuracy of field leveling is prefered to be not-exceeﬂiﬂg + 5 cm,
In case of too great unduration in a plot and difficult to make good leveling

in a short time, it is advisable to make temporary levees to divide the plot

into several plots for the easement of leveling work.

1.5 Drainage Furrow

Ensuring the homogenous emergency of seedlings and uniform plant
density is one of the key points to obtain the steady high yield by the direct
sowing rice cultivation. For that reéson,_before the sowing in conducted, it
is important to make drainage furrow sé as to not let the puddle water famain
in the lower place of the plot and the water should be simultanously aﬁd duickly
drained out. The draiﬁége furrow should be the depth of 5 to 10 cm and the
width of about 30 to 40 c¢m, then the suitable interval between the furréws
would bhe 'abouf 6 to 8 m. At the time of digging the furrow, they are easily
made by drawing the pottery pot in a diameter of 30 to 40 cm tightened with
a rope. The drainage furrows are not only helping in draining water but also

giving the good marks at the time of fertilizer and chemical applications.

1.6 Effect of Weea Control at the Pield Preparation

As mentioned in the working process of the field preparation, the
pefio& of field preparation in relatién to the rotational irrigatiﬁn schedule
is éstiméted about 307t0 40'days, and there are intervals of 5 to 10 days .
between each pf yorking-ﬁro¢esses from cpmmencement of irrigation water supply

to 2nd puddiing and planking. During the field preparation, most of weed
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seeds, which.have beaen laid on the surfacé of field soil, germinate and grow,

but these weeds cna be ploughed in and controlled by the works of ploughiﬁg,

puddling and planking.

2, Other Important Points of Direct Sowing Rice Cultivation

2.1 Qariety

For the dry geason crop, RP<23 is the main variety, and other
nonphétosensitive varieties such as RD—?, RA-21 can be also used. .Applying
the direct sowing rice cultivation in the rainy season is not adiséble (The
reagson has been mentioned in the disadvantages of direct sowing rice cultivation).
But, if apply the direct sowing rice cultivation in rainy season, the photosensitive
variety such as Khao Dok Mali 105, Khao Pak Mor 148, Luang Pratew 123, etc.
in addition to the RD varieties mentioned above can be alsco used. However,
hérvesting time of photosenéitive vafieties has no relation to the sowing time
but the-flowefing time of each:&ariety is decided by the response of the variety
to the_natural day 1eng£h. Generally, the optimum growth duration from sowing
to floweriﬁg has been coﬁéidered about 90 days. Therefofe, the sowing time
should he determined by calculating.back from the expective flowering date.
BEarly sowing of photosensitive local varieties in rainy season not oﬁly causes
the nuﬁrition stagnation in the vegetative growth pericd but also increases
the-planf.heiqht, then it causes the lodging in the early ripening stage.
Furthér, it is necessary to conduct germination test to all of the seed before
sowing. The seed in germinatioﬁ rate of under 80% shall no be used as seed.
Tn case of the seed of RP varieties harvested in the dry season is continuously

used in the rainy season, it is necessary to conduct germination test to confirm

whether the dormancy is expired or not.
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Table 18 shows the charateristics of the recommended varieties in

the Mae Klong area.

2.2 Quantity of Seed

Based on the experiment conducted at Agricultural Demonstration Centre
{(Table 19) and observation of the farmer fields, the adequate quaniity of seeds
required for the direct sowing rice cuitivation.in the Mae Klong area is 80 to
100 kg per ha. The quantity of seéds mentioned above is 2 to 3.3 times higher
than the quantity required for thé mechaﬁized transplanting (30 kg/ha) or for

the manual transplanting (40 kg/ha, in lowland rice nursery).

Table 19 Result of analysis on seed rate and N level for the yield of

direct sowing paddy cultivation, rainy season 1982. (Variety: RD-23)

Duncan's multiple range test among seed rate

Seed rate/rai Yield {kg/ha) 5% level
8 . | 3,265.41 b
16 3,654.00 a
24 3,614,237 a

Duncan's multiple range test among N level

N level/rai Yield {kg/ha) 1% level 5% level
0 2,718.05 c c
8 3,739.41 ab b
16 4,103.16 a a
24 3,484 .41 b b
Nobe : Means followed by a common letter are not significantly
different.
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The following is one of the calculatiens regarding the seed rate

and effective panicles to get the yield of 5000 to 6000 kg per ha (RD-23 as

planting variety).
In order to obtain the yield of 5000 to 6000_kg per ha, the effective

panicles per m2 should be about 400 panicles in direct sowing and about 350

panicles in transplanting rice cultivation.

Assuming that the germinatioﬁ rate is 85%, and the seédling establishment
rate is 80% for the direct sowing and mahual'transplanting, and 95% for mechanized
transplanting rice cﬁltivétion, then the effective papicle‘must be obtained
from a established plant is 1.65 panicles for tﬁe direct sowing, 3.6 panicles
for the manual tranéplantinq, and 4.1 panicles for the mechanized transplanting
rice cultivation. Table 20 shows the calculation regarding the seed rate and
effective panicles per plant. Bccording to this calculation, if seed of 100 kg
per ha is used for the direct sowing cultivation, the seedlihg established per
m2 is 240 seediings and effective panicles per plant is merely almést 1.7 panicles.
This is apparently due to the dense plahting and most of tillers grown in the
vegetative growth period become non productive‘tillers. The dense planting
is one of the most effective measurement to suppress the weed in the early stage
of rice growing. But, if seed rate exceed the level of 100 kg per ha, over
abundant seedlings are established, which cause lédging of the rice plant in
the early ripening stags, and the ripened grains per panicle decrease, then

the increment of production can not be expected.
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Table 20 Seed rate and effective panicles/plant (calculation)

variety : RD-23
1000 grains weight : 28.0 g or 35.7 seeds/g
_ Germination rate : 85%
Yield target : 5000 - 6000 kg/ha
Target of panicles/m2 : Direct Sowing : 400, Transplanting : 350

Traditional Mechanized
Direct sowing transplanting transplanting

Seed amount (kg/ha) _ 100 40 30
Seed rate (g/mz) ' 20 4 3
Establishment rate (%) 80 80 95
Seedlings established/m2 243 97 _ 86
Planting density (hills/mz) - 23 23
Planting seedlings/hill - 4,2 3.7
Effective paniéles requireé/hill. - 15.2 15.2
Effective panicles/plant 1.7 3.6 4,1

2.3 Hastening of Germination

The proper period for the seed soaking treatment is 48 to 72 hours
and another 24 to 36 hours is required for the hastening of germination.
Generally, sowing the seed of the plumule shoots of about 1 mn and radicle
shoots of about 2 to 3 mm is recommendable.

Some farmers soak the seeds merely one day, thus they do not uniformly
germinate, because the seceds unable to absorb enough moisture for germination
in a day. On the other hand, some farmers sow the seeds of the radicle grown

to about 15 to 20 mm. 1In such a case, especially in dry season, the rate of
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seedling establighment becomas lower because of withering of the germinated

seeds by strong sunshine,

As.to the ather treatments, such as seed selectipn, seaed disinfection,

ete. are same as those.for the transplanting rice cultivation.

2.4 Sowing _

Draining water from the paddy field should be déne in the evening
of prior day of the sowing'or in ‘the early mbrhing of the day of sowiﬁg. In
order &0 completé the drainihg, the drainage furrows should be_digged in the
field, then'draiﬁ watér much as possible unﬁii no puddls are left at_the‘lower
place in the field.
| .In case of sowing in dry season, it is recommended to.sow the éeeds
after 15:00 hours. This is a very effective action of protecting the_growinq
point of radiéles from the strong sunshine and increasing the emergence rate
of seedlings. | |

In rainy seésoﬁ, it is apt to meet with strong showér in the time
from afternoon to the ﬁight. Théféfofe, the dréinage'should_be completeﬁ in
the preceding déy of the sowing and it ié.beﬁter to sow the seeds at the time
of caiﬁ morning in the following day. of céurse, sowing éhould be done.as much

uniformly as possible.

2.5 Gap filling

It is quite difficult'to level the paddy field thbroughly, Even after
the'final planking, some parts of the field are still not'well'leveilea. |
ﬁﬁriﬁg'tﬁe pudaling and planking, the very soft mud are apt to accumalate to
thélloﬁer placesﬁ'.Tﬁerefore, these lower places will not become the suitable
Csoil cohdition fof éowihg though the drainage Just conducted.

If_thé seeds are Sown. an thesé paddled piaces, they sink inte the
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muddy soil ahd o#ygen-supply is shut outf Mgst of the seeds will be rotten,
thus will_hamﬁefe-the éétablishment of seedlings conspicuously,

For'this réasdn, the complimentary transplénting or reseeding is
required. It is advisable to’'do reseeding at the time of 2 to 3 days after
the initial sbwing,.becaﬁse the muddQVsoil in the lower places will be dried
for_somé éxteht and the seed will not sink into the muddy soil anymore. Besides,
the soil still conféins enougﬁ moisture for rice growing.

. It is better to provide the nursery on a small scale in a certain
place beforehahd to procure the seedlings for the coﬁplimeﬁtary transplanting.
The seeding on the nursery would be performed 1 to 2 weeks before'dire;t sowing,
thus the ride will be ripen at the same time. (Refer to grow}h duration of

direct sowing rice cultivation)

2.6 Water Manégement

. As it was ﬁentioned aboye, water should 59 draiﬁéd just before sowing
and not be supplied.about 1 to 2 weeks or until the young plants  are complefely
eétabiished. of céﬁfse,-fhe.suspension period of water suﬁply will be varied
accofding to.the s503.1 texture, weather and growing condition of seedlings.
Séme as transplanting rice cultivation, irrigation water supply is not required:
during the period from.late vegetative growth stage to panicle initiation stage
and from 2 weeks after flowering. But enough water should be supplied during
the time from booting stage to the completion of flowering, in order to not

let the water stress occures.

2.7 Fertilizer Application
The quantity of fertilizer to be applied varies depending on the
soil fertility and theé variéty planted; The standard quantity of fertilizer

for the RD varieties in the Mae Klong area will be about 80 to 100 kg per ha



of nitrogen and 40 to 50 kg per ha of P, 0. Onm the other hand, for the

photosensitive local varieties, about 40 kg per ha each of nitrdggn and P2 o5

are adéquate amount. Iil general, all amount of PZ 05 should be applied as the

basal fertilizer and nitrogen'should be applied with a half as the basal and
other half as the top dressing.

 Agcording to the result of experiments conducted at the 3 éub—projects

of Irrigated Agricultﬁre ﬁevelopment Project (Mae Kliong, Suphanburi énd Chao
Phya), the abplicatiun of basal ferfilizer at the time of 2 to 3 weeks after
sowing obtained higher yieid. The top dressing at the panicle initiation. stage
is most effective té obtain hiqh'field. However, there is also one of the
apﬁlicaﬁiop Ways, that divides the top dressing hitrogen into two and apply

at the panicle initiation and heading stages. Further, élthdugh-the basal
fertilizer was applied, if remarkable sympton of marurial deficiency happens

in the vegetative.growth pefiod, it is advisable to apply top dressing at 4 to

5 weeks after sowing. In either case, the quantity of top dressing fertilizer

and application time will be determined on the growth condition of the paddy.

2.8 Weed Control

Weed contrbl is one of the biggest hroblems aasgciated with the
direct sowing rice cultivation, and finding out more effective and easier
method of weed control is the important subject should be studies in the future.
As mentioned above, the grawing of weed canbe suppresses to a certain extent
by the field preparafion'such as ploughing, puddling, ﬁlanking, etc. and the
dense'planting_through the incfement of quantity.of sowing seed, but such works
are ﬁot suffidient. Therefore, the application of hérbicide i% required.
Regardiﬁé the aﬁplica{ién of herbicide, there aré ﬁwo gpﬁlication ways, viz.
befbre sowing and_after sowing. In Mae Klong Pilot Project, the application

of pefore sowing has been recommended. To ensure the affects of herbicide,
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followlng processas should be practiced.

1) After the flnal planklng, supply water up to a depth of about 100 mm and.
buring the waterlsupply, of course, the out let of the field should be entirely
cloged, and alsé prevent leakage of water through the holes made by érabs or
rodents.

2} After enough water sﬁﬁplied; the inlet of the field should be entireiy
closed and keep tﬁe flooded condition for 1 to 2 days. The period let the

s0il particleé, which are floating in the water, set to the botﬁom.'

3) After most:of thé soil particles have sett;ed, apply SaturnAG. or Machete
uniformly at the rate of 30 to 35 kg per ha and lea&e for 3 to 4 days.

4) - After 3 to 4 days, drain watér in the field and start sowing.

The daily water.requirement in the Mae Klong area is about 10 mm in dr
geason. It means that 6 days after supplying water, thére is about 30 to 40 mm
. of water remained in the field, provided water management was well, In case
of that water leak out in 1'or 2 days after herbicide application, the effect
of weed suppression ﬁill be poor. Table 21 shows the raté of seedling
estabiishment afﬁer Saturn G. application. If the weeds are effectively
controlled by hérbicide at the begining of rice growing, one tiem handweeding
afterward will be quite encugh to control the rest of weeds.

In the direct sowing rice cultivation the application of herblicide
after sowing is not recommended. Genefaliy, water is not supplied for 1 to 2
weeks-after direct sowing, then the application time of herbicide will be
delayed, as the result effects of weed control will be lessened. Some farmers
apply 2.4 - D to the young plant, but it should be suspened, bécause the crdp

injury is apt to occures.
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Table 21 hppliéatioh of Saturh G. and establishment rate of seedlings

in direct sowing rice cultivation, dry season, 1980,

Unit : Established seedlingsﬁﬁ

e
SaturnG. Days Block Mean ¥ of
) bafore ) ) ] Establish
(kg/rai sewing I xx 1t wo v ment.
7 183 172 188 198 191 186.4 74,6
7 204 196 233 207 182 | 204.4 81.8
7 149 129 147 160 141 145.2 | 58.1 %%
5 171 224 226 237 214 | 214.4 85.8
5 178 ‘189 . 221 179 198 193.0 | 77.2
5 198 206 160 178 151 178.6 Ti.4 %
0 207 191 238 184 207 | 205.4 82.2
Note : 1. Variety = RD - 7
Weight of 1,000 grains :- 32 g
Germination rate - 96.7 %
2. Seed rate = 8 gfm2 or 250 grains/m2
.3. Treatment _ _
Saturn :- amount of Saturn G. applied kg/rai
Sowing :- days after application of Saturn G.
4. %+ : 1 % level of significance

* . 1 5 % level of significance

2.9 \Cfabs anﬁ;Rodehts Control

' “The control of disease and_insect is performed as that in the transplanting

rice-cultivation.

" rhere are heavy damages_from the crabs and rodents in this Mae Klong

aréé{',Tﬁé cbntrol of rodents shall be conducted by the cooperative control
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befofe the éommencement of dry season crop,; because it is one of the host
effectiﬁe éoﬁtrol wa&. At that.time,rthe‘gérminated seed bf paddy sprinkled
Qith:ziné phosphide or Fratél will be fakeﬁ.by:éhé rodents at thé higﬁ rate.
“ As to the control of.crabs, it is effedtivé.to apply the solution
of 506 to'1600 times-of:Sumithion emplsion.and solution of 500-tiﬁes of water
dispérsibié Heﬁtachlor_alternativély.along the léﬁées'in width of 1 m at the

time before or after the puddling.
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IV. MECHANIZED DI‘RECT SOWING RICE CULTIVATION

In case of condﬁcting direct sowiﬁg.rice cultivatién on a large area,
it is.advisablg to use the tractor f30—60 HP) attaéhed with thé broadcaster.
The seeds put in the container of broadecaster, instea& of fertilizer are
broadcés£ed.by the tractor.. Tt ig not only quite efficient methqd of sowjng
work but also able to cbtain more qniform density than manual work, &nd it
requires oniy 20 minutes for a hectare.

Between the mechanized direct sowing and manual direct sowing of
rice cultivation, there are differences in hastening of germination and water
management during the sowing time._

7 The different points are stated as follows
1) It reéuifes about 48 hours for the hastening of germination, because it
is'necessary to grow the radicles reaching about 10 to 15 mm, A greaﬁ deal
of seeds are handled for the hastening of germination at the same time, and
it takes ﬁore time fhan that of the mamial direct sowing. Therefore, so as
to obtaining the uniform. growth of plusﬁuies and radicles, it is necessary to
turn over and stir the seeds 2 to 3 times a day during the treatment of hastening
af germihation {to avoid over heaterzand ununiform germination).
2}. In order to prevent the breaking of plumules and radicles at the time of
sowing, the seeds after the process of hastening of germination will ‘be spreaded
on the éarth floor or concrete in the shed in thin layer for air-dry in about
3 to 6 hours untill the radicles turn soft and they will be nearly no broken
thouéh rough handling is given.
3) After herbicide application for 4 to 5 days, the sowing will be done on
the flobded c:o'ndition'at. a depth of ove’; 10 em. If the seeds are spreaded
.hy the brbaacaster loaded on the tractor, the seeds will spreaded in violent

_speed."Hdwever,'if the field is flooded condition, the water can buffer the
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shock aﬁd'tﬁen the seeds will sink gently from the surface of water to the.
aurface of the soil and, at this time, the radicles grown long will support

to prevent the seeds from sinking into the muddy soil.

4} Water_ip the fieid shall be drained 2 to 3 days after sowing. At the

time of.drainage, the.wheel track made by the funning éf tractor can be - used

as dréinage furrows. 'Therefore, the small drainage furrdws, which only join
tﬁe wheel'tracks.éna ont~let, digged by hands will be sufficient.

5) According.to the result of experiment conducted at Agricuitural Demonatration
Cenfre regarding the establishment rate of germinate& geed sown on the flooded
field, if the seed has ﬁot been. sank ‘into the muddy soil and the flooded perioﬁ
is within 5 days, the eétablishment rate of seedlings is not much different.
.However, if the flbéded period exceed 5 days, the floating seedlings and
overturned seedlings will be increased rapidly and the establishment rate will
decrease éééordingly.

6} Table 22 éhows the specification of tractor and hroadcaster used in the
rainy season 1983 at Agricultural DEmonstratioﬁ Céntre and'Téble 23 shows the
standgrd schedule of field preparation and management ol the basis of sowing.

Fi¢g. 3 shows the running way S6f the tractor at the sowing time.
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Table 22 Specification of tractor and broadcaster on operation of direct sowing

{conducted’ wet season 1983, .l'sgric:ultﬁral ‘Pemonstration Cen_tre)

4. fTrackor : ISEKI T-35 (35 HP)

Tractor sbeed : 1at gear, high position, 1.48 n/sec on the paved road

Engine f.p.m° : 2000

2, Droadcaster : STAR GH -~ 250
Form Gfaﬁule
Shutter inden : No, 7
P, T.0. r.p.m., : Hign spéed position

Table 23 Standard schedule of field preparation and managment

on Mechanized Direct Sowing (Agricultural Demonstration Centre)

ﬁork Dgys.from éowing
- 1st rotavating an&'puddling - 10
- 2nd puddling and planking - - 5
- He#bicide app;ication (saturn é., 5 kg/rai) - 4
- sowing:(Broadcasting) 0
- Dféin out: wéter + 2
- Insecticide application (Furadan, 5 kg/rai) + 17
- Basal fertilizer application (Am. Phos, 30 kg/rai) + 16. - 20
- Gap filling . + 17 - 24
% Tob ﬁressing'1st (Am. Sulphate, 20 kg/rail Panicle formation
- Tﬁb &reésing'zna {Am. Sulphate, 26 kag/rai) Booting - Flowering
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Fig. 3 Running way of Tractor on the sowing
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Appendix Datas of yield, yield component and correlation

1. Direct sowing

1.1 The whole

Corration
DATA

—

o WY 0 - B ! s W

variety

Crop season

RD - 23

Dry season, 1984.

rice cultivation in pilot No. 1 and No, 2

 Yield

2907.00

2793.00

2562.00
2976.00
2875.00
2084.00
2375.00
2457, 00
2557.00
2781.00
2843.00
2481.00
1431.00
2653.00

| 3837.00

3967.00
3853.00

1 3832,00

3939.00
3232.00
3892.00
3250.00
3738.00
3090.00

' 3468.,00

pa/m

453.00
426.00
247.00
244,00
224.00
24500
232..00
457.00
399.00
306.00
214,00
199.00
211.00
484,00
519.00
318.00
408.00
330.00
481 .00
272 .00
339.00
364,00
282.00
312.00
560,00

~44-

rg/pa

23.30
23.20
37.70
42.80
46.00
31.50
38.90
28,80

24.30

33.50
43.80
47.40
25.40
19.00
26.20
43.30
34.60
39,60
27.30
40,70
41.00
32.90
49.30
36.30
22,00

1000 gw
27.60
28.20
27.50
28.50
27.90
27.00
26.30
28.60
26.40
27.10
30.30
26.30
26.70
28.80
28.20
28.80
27.30
29.30
30.00
29.20

- 28.00

27.10
26,90
27.30
28.20



26
27
28
29
30
31
32

33

34
35
36

37

38
39
40
a1
42
43
a4
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

3737.00
3286.00
3709.00
3593.00
3132.00
3689.00
3101.00
3387.00

-3000.00

3995,00
3873.00
3829.00
3636,00
3239.00
3998,00
3283,00
3044.00
3964.00
3187.00
3701.00
3442.00
3791.00
3705.00
3675.00
3987.00
3084.00
3940.00
3456.00
3943.,00
3084.00
3128.00
3617.00

4755 .00

4723.00
4467.00
4112.00

442,00

398.00
426,00
384.00
300.00
428,00
365,00
287.00
346.00
288.00
379.00
260.00
369.00
292.00
597.00
359.00
292.00
386.00
357.00
385,00
329,00
313.00
382.00
329,00
298.00
358,00
371.00
385.00
410.00
250,00
666.00
202,00
657.00
447.00
302,00
372.00

30.30
30.00
31.50

32.90

37.30
30.60
29.00
40,70
30.10
39.60
37.00
50.60
32.30
29.10
24,20
32.40
38.00
36.90
22.20

-34.30

33.70
44 .20
33,70
41.28
50.30
29,00
37.30
34,40
34.80
45,20
18.60

 65.80

26.10
38.80
48,10
38,50

27.90
27.50
27.60
28.40
28.00
27.40
29.30
29.00

28.80

30.50
27.60
29.10

30,00

28.40
27.70
28.80
27.40
27.80
27.170
28.00
31.00
27.46
28.80
27.10
26,60
29.70
28.50
26.10
27.60
27.30
25,30
27.20
27.70
27.20
29.00
28,70



62
63
64
65

67
68
69

70

7
72
73
74

75

.76

77
78

75
80
81

82

83
84
85
86
87
8
89
90
9
92
o
94
95

.96‘
a1

459000

"4963,00
4546.00
496300

4827.00
4133.00
4257.00
4217.00
429200

- 4238.00

4761 .00

'4214.00
4577.,00
4217.00

4457.04
4418,00

-4138.00

4207.00
4290,00

4266.00

4134.00
4040.00
4592, 00
4390.00
4832.00
49571 .00

'4457.00

4114.00
420900
4297.00
4933.00
4494.,00

4339,00 .

4337.00
4875.00

'4748.00

1299.00
416,00

304.00

' 362.00

325,00
281,00

_391.00

400.00
280,00
311.00

S 573.00

497,00

414,00
250,00

398.00

369.00

274.00
325.00
271.00
377.00
345,00
412.00
352,00
360,00
447.00
602,00
449.00
474.00

373.00

432.00

381,00

386.00
435.00

1287.00
499,00
306,00

—d6

53,90
45.70
50,20
4550
52,10
51.20
35.00
33.50

51.10

47.50
26.10
28,20
40.20
60.70
37.76

- 41.60

51.5¢

47.10°

65.20
42.00
43,90
33.20
46,10
43.10
38.30
28.20
38.60
32.30
43.40
34,770
45.80
43,40
34.90

-53,80

37.10
56.20

28.50
26,10

29,80

30,10
28.50
28.70
31.10
31.50
30.00
28.70
31.80
30.,00
27.50
27.80
29.70
28.80
29.30
27.50
26,10
27.60

27.30

29.50
28.30
28.30
28.20
28.60
25,70
26.90
26.00
28.70
28,30
26,80
28.60
28,10
26.30
27.60



98,

G9

100

101
102

i03 .

104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122

123

124
125
126
127
128
129
130
131
132
133

4850.00
4255,00
4577.00

- 4579,00

4397.00
4865 ,00

A111.00
4630.00.

482900

5696,00 .

5555.00
5092.00
5428.00
5087.00

© 5265.00

501800
5491 .00
5300.00
5858.00
5831.00
5131.00
5685.00
5043.00
5475.00
584100
5725.,00
5363.00
5913.00
5176.00
5452.00
5298.00
5334,00
5213.00
5460.00
7026.00
6889 .00

608,00
299,00
545,00
209.00
392.00
423.00
280.00
326.00
497,00
464.00
419.00
448.00
491.00

327.00

417.00
338.00
350.00
450,00
370.00
541.00
395.00
499.00
375.00
424,00
463,00
386.00
422.00
455.00
431.00
355.00
360.00
486.00
455 .00
572.00
477.00
584.00

—47-

29.80
51.40
31.30
84.90
30.50
41.10
56,00
55,70
36.70
43.40

47.50
39.90

39.30
54.60
45.40
48.80
59.20
40.80

53.90 -

38.00
51.80
39.40
50.40
46.40
47.60
54.70

. 42,40

48,30
41.60
60,00
57.90
41.40
47.50
36.90
54,40
39.30

26.80
27.70
26.80
25.80
27.70
28.00

.26.20

25.50
26.50
28.30

27.90

28.50
28.10
28.50
27.80
30.40
26.50
28.90
29.40
28.40
25.10
28.90
26.70
27.80
26.50
27.10
30.00
26,90
28.90
25.60
25.40
26.50
25.50
25.90
27.10
30.00



134 6562.00 422,00 55.10 | 28,20

135 6050.00 448,00 49.60 27.20
136 © 6086.00 400.00 59,40 25.60
137 6034.00 361.00 65 .80 25,40
138 6099.00 372,00 64.00 25.60

No. of Data = 138

No. of Variables = 4

Mean

1 4269.19
2 384.27
3 41,22
4 27.91

| Varianc 5.D
1 ' 1047010.00 - 1023.23
2 9119.19 ' 95.49
3 123.62 11.12
4 ' 1.92 1.38

Covariance
1 2 3 4
1 1047010.0 39990.6 5811 .4 -129.2
2 39990.6  9119.2 ~525.6 1.9
'3 _ 5811.4 -525.6 123.6 -4.4
4 -129.2 -1.9 -4.4 1.9
Correlation
1 2 3 4

1 1.0000 . 0.4093%* 0.5108%* ~-0.0912
2 0.4093 1.0400 ~0,4959%* ~0.0144
3 0.5108 204950 1.0000 ~0.2885%
4 ~0.0912 ~0.0144 -0.2885 1.0000

2B



1.2 Yield levels

Cooration
DATA
Yield pa/m rq/pa 1000 gw

1 t2907.00 453,00 23.30 27.60
2 2793.00 426,00  23.20 28.20
3 2562,00 247.00 37.70 27.50
4 2976.00 244,00 42.80 28,50
5 2875,00 224.00 46,00 27.90
6 2084,00 245,00 31,50 27.00
7 2375.00 232.00 38.90 26.30
8 2457,00 457.00  18.80 28.60
9 2557.00 399.00 24.30 26.40
10 2781.00  306.00 33.50 . 27.10
11 ' 2843,00 214,00 43.80 30.30
12 . 2481.00 199.00 47.40 26.30
13 1431,00 211.00 25,40 26,70
14 2653.00 - 484.00 19.00 © 28.80

No. of Data = 14
No. of Variables = 4

Mean
i 2555 .36
2 310.07
3 32.54
4 27.66

Variance s.D
1 164351.00  405.40
2 11622.70  107.81
3 105.43 10.25
4 1.32  1.15
Coveriance

1 2 3 4
1 164351.0 12354.9 993.9 224.8
2 12354,9 11622.7 -933.0 27.4
3 993.9 © -933.0 105.1 ~0.3
4 224.8 27.4 -0.3 1.3

—49—



Correlation

—_

W N

Corration

DATA

o B R Y - L - ]

11
12
13
14
15
16
17
18
19
20
21
22
23
24

.25

26

27

1
1.0000
0.2827
0.2391
0.4822

Yield
3837.00
3967.00
3853.00
3832.00

3939.00 .
3232.00

3892,00
3250.00
3738.00
3090.00
3468.00
3737.00
328600
3709.00
3593.00
3132.00
3589.00

13181.00
3387.00
3000.00

3985.00

3873.00
3829,00
363600
3239,00
399800
3283.00

2
0.2827
1.0000

-0.8441
0.2210

pa/m
519,00 .
318.00
408.00
- 330.00
481,00
. 272.00
339.00
364,00
282 .00
312.00
560.00
442,00
398.00
426,00
384.00
300.00
428.00
365.00
287.00
346.00
288.00
379.00
260.00
368,00
392.00
597,00
- 359,00

~50—

3 _ 4
0.2391 0.4822
~0.8441%* 0.2210
1.0000 -0.0233
-0.0233 1.0000
rg/pa 1000 gw
26.20 28.20
43.30 28.80
34.60 27.30
39.60 29.30
27.30 30.00
40,70 29.20
41.00 28.00
32.90 27.10
49.30 26.90
36.30 . 27.30
22.00 T 2B.20
30.30 27.90
- 30.00 27.50
31.50 27.60
32.90 28.40
37.30 28.00
30.60 27.40
29.00 29.30
40.7¢ 29.00
30.10 28.80
39.60 30.50
37.00 - 27.60
50.60 29.10
32,30 30.00
29.10 28,40
24.20 27.70
32,40 28.80



28
29
30
31
32
33
34
35
36
37
.
i
40
41
42
43

3044.00
3554.0D
'3f87700
370100
' 3442.00
3792.00
3705.,00
3675.00

3987.00

3084.00
13940.00
3456.00
394300
© 3084.00
3128.00
3617.00

No. of Data = 43

No. of Variables = 4

—

W N

1
2
3
4

Covariance

WD -

Mean -

3563.56

370.16
35.59
28.13

1
108153.0
3329.0
756,0
28,0

égz.no
' 386.00
357,00
1385.00 -
329.00
313.00
382.00
329.00
298.00
35860
371.00
385.00
410.00
258.00
666 .00
202.00

Varianc
108153.00
8215.66
75.61
1.32

2
3328.0
8215.7
-630.,7

-22.1

51—~

38.00
36.90
22.20
'34.30
33070
44,20
33,70
41 .20

50.30

29.00
37.30
34.40
34.80
45.20
18.60
65.80

S.D
328.87
90.64
8.70
1.15

756.0
-638.,7
75.6
-0.7

27.40
27.80
27.70
28.00
31.00
27.40
28.80
27.10

26.60

29.70
28.50
26,10
27.60
27.30
25.30
27.20

28.0
-22.1
-0.7
1.3



Correlation

1
2
3
4

corration

DATA

[ J—

Q 3 O A

11
12
13
14
15
16
17
18
19
20
21

22
23

24
-',ﬁgé o

1

11,0000

0.1117
0.2644

10,0741

. yield

4755.00

4723.00
4467.00
4112.00 -
4590.00
4963,00
4546.00

4963.00
4827.00
. 4133.00

4257 .00

4217.00
4292.,00
4238.00
4761.00
4214.00
4577.00
4217.00

4457.00

4418.00
4138.,00
14207.00
©4290.00
4366.00

4134,00

4040,00

2

0.1117

1.0000
fo,éooz

- -0.2123

pa/m
657.00
447,00
302.00
372.00
299,00
416,00
1304.00
©362.00
325.00
281.00
391.00

400.00

280.00
311.00
‘573.00
497.00
414,00
250.00
398,00
369.00
274,00
325.00
271.00
©377.00
345,00
412.00

52~

3

. 0.2644
-0.8002%*
. -1.0000
 -0.0665

rg/pa
26,10

38.80

48.10
138,50
53.90

45,70

50.20

45.50
52,10
51.20
35,00
33.50
51.10
47.50
26.10
28.20
40.20

60,70

37.70
41 ‘60
51.50

47,10
65,20
- 42.00
43,30

33.20

4

0.0741
-0.2123
~0.0665

1.0000

1000 aw

27,70

27.20
29.00
28,70
28.50

26.10°

29.80

30,10
28.50°

28.70

©31.10

31.50
30.00
28,70
31.80
30.00
27.50
27.80
29.70

28,80

29.30
27.50
26,10
27.60
27.30
29.50



- 27

28
29
30"

31

33

34

35

36
37
3B

39
40
41

42

43
44
45
" 46
47
48
49
No.

No.

L N

b

32

-4592.,00 . 352,00

4350,00 360,00
4832,00 - 445300
4951 ,00 , 602}00
 4457.00 1449.00 .
4114.00 . 474.00
4209.00 373.00
4297.00 432.00
4933.00 381.00
4494,00 . 386,00
1 4339.00 © 435,00
4337.00  287.00
4875.00 ' 499,00
474800 306.00
4850.00 608.00
4255.00 1. 299,00
4577.00 *  545.00
4579.00 209.00
4397.00 392.00
4865.00 -423.00
. 4111.00 280.00
 4630.00 - 326.00
4829.00 . - 497.00

of Data = 49

of Variables = 4

Mean
.4480,88
. -388,04
43.63
© 28,08
Varianc
77440,80
9799.29
- 121,04
2.24

-53.

46.10

43.10
38.30

28.20
38.60
£32.30
43.40
34.70
45.80
43.40
34,90
53,80
37.10
56,20

' 29.80
" 51.40

31.30

- 84.90

40.50
41.10
56.00

© 55.70

36,70

- 8.D

278.28
98.99
11.00

1.50

28,30

28.30

28,20

28.60
25.70
26.90
26.00

28,70

28.30
26.80

28.60

28.10
26.30

- 27.60

26.80
27.70
26.80
25,80
27.70
28,00

26.20

25,50
26.50



Covariance - : R _
' 1 SR 3 A
1 77440.8 11841.9 - -369.8 o ;53;9
2 11841.9 9799.3 941.6 R W
5y ‘ ~369.8 -941.6 i -5.4
4 ‘58,9 4.6 7 5.4 S22
COrrélation o o -
: 4 3 4
1 1.0000 0.4209%% 03200 . -0.1414
2 0.4299  1.0000 . -0.8646**  0.0312
3 20.1208 " £0.8646 1,000 ~0.3269 *
4 ~0.1414 - 0.0312 -0.3269 -~ 1.0000
Cdrratidn
DATA - : | o
Yield . pa/m‘ - 'rg/pa 1000wgﬁ
1 5696.00 . 464,00 . - 43.40 28.30
2 5555.00 419,00 ©  .47.50 27.90
3 5092.00- 448,00 - 39.90 28,50
4 5428.00 . 491,00 - 39.30 28.10
5 . - 5087.00 327,00 54.60 28.50
6 5265.00 417,00 45.40 27,80
7 '5018.00 . 338.00 - 48.80 .30.40
8 | 5491 .00 350,00 59.20 26150
9 5300.00 450,00 40.80 . 28,90
10  5858.00 370.00 53,90 29.40
11 . . 5831,00 . 541.00 38.00 28.40
12 5131.00 395.00 . 51.80 25,10
13 5686.00 499,00 39.40 28.90
44 504300 375.00 °  50.40 26.70
15 5475,00  424.00 46.40 - 27.80
16 ' 5841.00. - 463,00 - 47.60 26.50
7 . 5725.00 ¢ ¢ 386,00 54.70 2710
18 .. 5363.00. . 422.00  42.40 30,00
19, : ©.5913,00 455,00 48.30 26.90

20 5176.00 431.00 41.60  28.90

54~



21 545200 355,00 60.00 2560

22  5298.00 360,00  57.90 25,40
23  5334,00 . 486.00 41.40 26.50
24 5313.00 - - 455.00 ©  47.50 25,50

25 . 5460.00 ° © 572.00 - 36.90 25.90

No. of Data = 25

.Nbl of Variables =4

Mean

1 5433,24

2 427.72

3 47.08

4 27.58

. _ Varianc 5.D.

1 74428.10  272.82

2 3931.96°  62.71

3 47.00 6.86

4 - ' 2.19 1.48
Covériance _

' 1 2 3 4

1 74428 .1 6417.1 -64.6 S =6.9

2 6417.1 39320 -365.2 . 2.8
a -64.6 ~365.2 47.0 ~3.9
-4 6.9 2.8 23.9 2.2
Correlation

' 1 2 3 4

1 1.0000 0.3751 - ~0.0346 ~0.0178

2 0.3751 - 1.0000 -0.8496%* - _0.0304*

3 -0.0346 -0.8496 1.0000 -0,3837
"4 -0.0178 -0,0304  -0.3837 1.0000

=55~



Corration

DATA

—

[SLINF - 7 B 6

Yield : pa/m

5600,00. . ~431.00
5099.00 399.00
5187.00 353.00
4965.00 . 313.00

5372.00 369.00

No. of Data = 5

No. of Variables = 4.

K

W N -

4
Covariance
1
2
3
B TR

" Correlation

B W N e

" Mean
5244 .60
373.00
50.88
1 27.84
Varianc
61308,30
2014,00
13.46
0.45
y 1_ . 2
61308.3 8561.5%
8561.5 2014.0
-401.,2 -147.6
-110,0 -27.2
1 2
1.0000 0.7705
00,7705 1.0000
- -0,4417 -0.8963
~D.6636 _ '~0,9055

56

rg/pa
;48.10

- 46,60

51.40
55.90.
52,40

S.D

247.61

44 .88
3.67
6.67

~401.,2
-147.6
f3.5
1.8

3.
~0.4417
-0.8963%

1.0000
0.7498

1000 gw
27.00
27,40
28.60
28,40
27.80

“110,0
=27.2
1.8
0.4

4

-0.6636

<0,9055*
0.7498
1.0000



Direct gowing at Agricultural Demonstration Centre

Corration
 DATA _ “ .
' _ yield pa/m rg/pa 1000 gw

1 7026.00  477.00  54.40  27.10
2 688900 584.00 39.30  30.00
3 '6562.00 422,00 55.10 28.20
4 6050.00 ©  448.00  49.60 27.20
5 "aoés;oo-' 400,00 59.40 25.60
6 6034.00 361,00 65.80 2540
.,

6099.00 372.00 64.00 25,60
No. of Data = 7 L ‘

No. of Variables = 4

Mean
1 6392,29
2 437.7M
3 55.37
4 26,01
Variane SfD
1 o 183746,00 428.66
2 S 5820.24  76.29
3 o | 82.01 9.06
4 0 2.83 1.68
Corvariance '
1 2 3 4
1 183746.0 24946.8 -2361.7 516.9
2 24946,8 - 5820.2" -660.5 115.6
3 © -2361.7 -660.5 82.0 -14.0
4 516.,9 115.6 ~14.0 2.8
Corraiatiop _
| 1 2 3 4
1 1.0000 0.7628" ~0.6084 0.7170”
2 0.7628 1.0000 -0.9561%" 0.9009™*"
3 -0.6084  -0.9561 1.0000 0,9214 **
4 0.7178 0.9009 ~0.9214 1.0000

~57..



2. Transplanting rice cultivation in pilot No. 1 and No.

2.1 The whole

Corration

DATA
Yield hill/m

1 3945.00 24.00
2 3675.00 36.00
3 3335.00 43,00
4 3499,00 45.00
5 3978.00 33.00
6  3840.00 39.00
7 3912.00 25.00
8 3137.00 35,00
9  13287.00 40.00
10 4269.00 28.00
11 . 4637.00 27.00
12 - 4700.00 26,00
13 4678,00 23,00
14 4370.00 15.00
15 4075.00 29.00
16 4701.00 26.00
17-  4699.00- 30.00
18 4660.00 26.00
19 5414.00 51.00
20 4154.00 35,00
21 4458,00 38,00
22 4739.00 42,00
23 4915.00 55.00
24 4356.00 38.00
25 4329.00 38.00
26 4504.00 44.00
27 4280.00  34.00
28 4085.00 . 50.00
25 - 4112.00 46.00

30 4943.00 43.00

pa/hill

S 11,90

6.90
7.40
4.78
8.20
7.70

11.50
8.20
6.30
9,00

12.10
8.40

10,80

14.80

10.00
9.60
8.60

10.20

5.90
8.10
5.70
6.90
6.10
7.10
7.20
7.90
6.30

6.50

6,30
7.60

pa/m

286.00

248.00

318,00
212,00
271,60

300,00 .

288,00

287.00 .

252.00
252,00
327.00

218,00

248.00
222,00
290,00
250,00

. 258.00

265.00

30100

284.00

217.00

290.00
336,00

. 270,00

~BB8~

274.00

348.00

214.00
325,00
290.00
327.00

2

rg/pa

52,20

59,80
39,50
60.20
58.70
44.00
43,30
40.00
48.90
65.80
48.70
71.40
63.10
66.50
55.30
71.50
70.10
64.40
48.40
52,10
75.30
64.60
55.40
60.00
60,00
53.80
77.50
49.50
55,20
55.80

1000 gw

26.40
24.80
26.60
27.40
25.00
29.10
31.00
27.50
26.70
27.90
29.10
30.20
29.90
29.60

| 25.40

26.30
26.00
27.30
31.00
28.10
27.30
25.30
26.40
26.90
26.50
26.20
25.80
25.40
25.79
27.10



31
32
33
34
35
36
37
38
39

40 -

41

42
43
44
45
46
47
48
49
50
51

52
53
54
55

No, of Data = 55

-l

[ TS ' - L R S

4434.00

4092,00

439800
4538.00
4003.00
4535,00
4255.00
4734.00

- 5950,00
'5249,00

5811.00
5168.00
5220.00

5471,00

5309,00
5469.00
5798.00
5208.00
5236.00
5478.00
6551.00
5106.00

5015.00°

5255.00
5289,00

Mean

‘4632,04

38.62
7.95
292.78
60.15
' 26.98

39,00
39,00
35,00
47.00
59.00
34,00
27.00
41.00
33.00
30.00

36.00

61.00
24.00
46.00
50.00
51.00
40.00
49.G0

. 67,00

34.00
58.00
38.00
45,00
39.00
38.00

‘No. of variables = 6

7.30
7.00
8.20
7.00
7.30
7.40

- 7.40

6,50

9.20
7.60

7.90
5.90
11.20
7.60
8.20
7.80
9.00
5.40

" 6.40

7.80
5.80
7.70
6.40

9,30

8.10

295.00

373.00

287,00

329.00

431.00

252.00
200.00
267.00
304.00
228.00
284.00

" 360.00

=59 .

269.00
350.00
410.00
398.00
360.00
265.00
429.00
265.00
336.00
293,00
288,00
363.00
309.00

57.40

55.50
59.60
53.60
33.20

"67.70

77.90
68,70
71.20
85,40

$75.80

54.20
71.60
56,20
49,00
51.30
62.90
74.70
45,90
77.70
72.50
66,00
67.00
57.00
65.80

27.10
27.00
25,70

26.30

28,00
26.60
27.30
25,80
27.50
27.10
27.00
26.50
27.10°
27.80
26.40
26.80
25.60

126,30

26.60
26.80
26.90
26.40
26.00
25,40

. 26,00



1
2.
3
X
5
6
Covariance
1
1 490480.0
2 1710.2
3 -9.0
4 12954.4
5 3749.8
6 ~94.8
Ccfreiation
1
1 1.0000
2 0.2300
3 -0,0068
4 0.3487
5 0.4782
6 -0.0966

2.2 Yield levels

Corration

DATA

Lo B - LTS IR I

Yieid
3945.00
3675.00
3339,00

© 3499.00
- '3978.00
13840.00
©3912.00

3137.00

' 3287.00

Varianc 5.D
490480.00 700.34
112,72 10,62
357 1.89
2813.62  53.04
125,36 11.20
1,97 1.40
| 3 4
1710.2 -9.0 12954.4
112.7 -14.7 388.6
14,7 3.6 ~8.2
388.6 -8.2 2813.6
-45.0 ~0.6 -361.2
-3.9 0.9 10.1
2 3 4 5
0.2300 —0.0068  0,3487** 0,4782**
1.0000 -0.7316™% 0.6900™* -0.3785"
-0.7316  1.0000 -0.0823 -0.0279
0.6900 -0.0823 1.0000 -0.6081**
-0.3785 -0.0275  -0,6081  1.0000
~0.2618  0.3497 -0.1361 -0.1689
hill/m pa/hill pa/m
24.00 11.90 286.00
36.00 6.90 248.00
43.00 7.40 . 318,00
45,00 4,70 212,00
33.00 8.20 271.00
39.00 7.70 300,00
25,00 11.50 288.00
35,00 8.20 287.00
6.30 252.00

40,00

B0 .

5
3749.8
-45.0

-0.6
-361.2
125 .4

-2,7

6"

~0.0966
-0.2610"

0.3497
-0.1361
-0.1689

1.0000

rg/pa
52,20
59.80
39.50
60.20
58.70
44.00
43.30
40.00
48.90

-94.8
-3.9
0.9
~10.1
w27
2.0

1000 gw
26.40
24.80
26.60
27.40
25.00
29.10
31.00
27.50

©26.70



No, of Data =

9

No. of Variables = 6

. Mean

35,56
8,09
273.56
49.62
27.17

Lo T T N R

S s W BN -

Covariance

2

101018.0
~1427.1

-
2

3 408.6
4 925.4
5 1002.1.
6 64.4

Correlation
1
1 i.0000
2 -0.6137
3 0.5552
4 06.0913
5 .0.3730
& 0.1046

3623.56

Varianc
101018.00
$3.53
5.36
1016.53
.46
3.75

2
-1427.1
53.5
-15.9
~-10.5
3.2
~3.1

2

-0.613137 0.

5.0
317.83

7.32

2,32
31.88
8.45
1.94

408,

6

-15.9

5,
41.
-6,

1.

-3

5552 0.

4
8
2
&

4
0913

1.0000  -0.9394** 0.3021

-0.9394 1.
-0.3021 0.
0,0517 -0.
-0,2181 0.

0000 O,
5664 1.
3148 -0,
3468 0.

5664
0000
1912
2792

61~

4
925.4
-70.5

41.8
1016.5
-213.3

17.2

5
0.3730
0.0517

-0.3148

-0.7912"
1.0000

-0.5763

5
1002.1
3.2
6.2
-213.3
71.5
-9.4

6
0.1046
-0.2181
0.3468
0.2792
-0.5763
1.0000

64.4
-3.1

1.6

17.2
-9.4

3.8



Corration

DATA _ ) . _
Yiéld hill/m pa/hill pa/m rg/pa 1000 gw
1 4269.00 28.00 9,00 252.00 - 65.80 . . 27.90
2 4637.00 - 27,00 12.10 327.00 48.70 . 29.10
3 4700.00 . 26.00 8.40. 218.00 71.40 . -30.20
4 " 4678.00 23.00 10.80 248.00 63:10 . 29.90
5 4370.00 15.00 14.80 222,00 66.50 . 29,60
6 4075.00 29.00 . 10.00 290.00 55.30  25.40
7 4701.00 96.00 9.60 250,00 71.50 26,30
8 4699,00 30.00 8.60 258,00 ~70.10. 26.00
3 4660.00 26,00 10.20 265,00 64.40 27.30
10 4514.00 51.00 5.90  301.00 48,40 31,00
11 4154.00 35.00 8.10 284 .00 52.10 28.10
12 4458.00  38.00 5.7 217.00 75.30 27.30
13 4739.00 4200 6.90 290.00 64.60 25.30
14 4915.00 55.00 6.10 336.00 55.40 26.40
15 4356.00 - 38.00 7.10 270.00 60.00  26.90
16 4329.00  38.00  7.20 274.00 60.00 26.50
17 - 4904.00 44.00 7.90 348,00  53.80 26.20
18 4280.00 34.00  6.30 - 214.00.  77.50 © 25.80
19 4085.00  50.00 6.50 325.00 49,50 25.40
20 4112,00 46.00 5.30 290.00 55.20 25.70
21 4943.00° 43.00 7.60 327.00 55.80 27,10
22 4434.00 39.00  7.30 285,00 57.40 27.10
23 4092.00 39.00 7.00 273.00 55.50 27.00
24 4398.00 - 35.00 8.20 287.00 59.60 25.70
25 4538.00 “47.00 7.00 329.00 53.60 26.30
26 4003.00 . 59.00 - 7.30 431,00 33.28 28.00

27 4535.00  34.00 7.40 252.00 . 67.70 . 26.60
28 4255.00 © - 27.00 - 7.40 200,00  77.90 27.30

29 4734.00 - 41.00 6.50 267.00 68 .70 25 .80

No. of Data'z 2 _
NO. ‘of Variables.: 6

62



Mean

1 4467.83
2 36,72
3 8.04
4 280.34
5 . 60.62
6 . 27.14
1
5
3
4
5
6
Covariance
1
1 14794.3
2 ~175.2
3 43.3
4 -9.7
5 673.9
6 32.7
Correlation
1
1 1.0000
2- -0.0624
3 .0.0784
4 ~0,0007
5 0.2456
6 00,0778
Corration
Data
 vield
1 5950.,00
2 5249.00

Varianc 8.D
74794.30 - 273.49
105.42 10,27
4.07  2.02
2382.88 48,81
100.66 10.03

2.36 1.54
2 3 4
-175.2 43.3 -9.7
105.4  -15.7 1367.2
-15.7 4.1 -17.3
367.2  -17.3 2382,9 -
-63.6 1.2 ~443.3
-4.,5 1.2 -9.%
2 3 4 5
_0.0624  0.0784  -0.0007  0.2456
1.0000  -0.7559"%  0.7326** -0.6172
~0.7559  1.0000  -0.1757  0.0572
0.7326 -0.1757 1.0000 -0.9052
-0.6172 -0.0572  -0,9052  1.0000
_0.2833  0.4018  -0.1281 -~0.1094
hill/m pa/hill pa/m
33.00 9.20 304.00
30.00 7.60 228.00

-63-

673.9
-63.6
1.2
443.3
100.7
-1.7

.6.
0.0778
** .0.2833
n.4018*
-0.1281
-0.1094
1.0000

x ¥k

rg/pa
71.20
85%.00

32.7
-4.5
1.2
~9.6
-1.7
2.4

1000 gw
27.50
27.10



-SSR, NERT U S

10
.11
12
t3
14

15 -
16

17

5811.00

5168.00
5230.00

5471.00

. 5309.00°

5469.00

5998.00

5208,00

5236.00
5478.00
6551.00

5015.00
5255.00

5289.00

No. of Data

' 5106.00

36.00
61.00
24,00
46,00
50.00
51.00
40.00
49.00
67.00
34,00
58.00
38,00
45.00
39.00
38,00

;_Ho, of Variables = 6

-t

AN s WM

= N T S

Mean

5446.06

43.47

7.72

324.18

64.93
26.60

'_Varianc
148970.00
1322.39

2.17

3282.15
124.18
0.40

7,90
5.90
11520

7.60
8.20
7.80
9.00
5.40
6.40
7.80
5.80
7.70
6.40
9.30
8.10

S.D
' 385.97
11.51

-64d-

284.00
360.00

269,00

350.00

41000
398,00
360.00°
265,00
42900

265.00

336.00

293.00
288,00

363,00

309,00

75,80

54.20

11.60
56.20
43.00 -
51.30"

62.90

74,70
145,90
77,70
72450
66,00

67.00
57.00

65,80

27.00

- 26.80
127,10
1 27.80

26}40
26.80
25.60

. 26,30

26.60

126,80

26.90

26.40

26.00

125,40

26.00



Covariance

1
2
3
1
5
6

1

1148970.0
294 0
s
15139
©.1009.5
74

Correlation

1
i1..0000
0.0662
+0.0151
0.,0685
0.2347
0.3030

2
2041
132.4
-12.5
466.4
£83.3

0.9

e
00662
1.20000

07353

0.,7076

-=0:6500
--0.1226

3
"8.6
12,5

2.2

~1.3

1.0

0.0

3

20,0151

~0.7353%%
1.0000

-0.0870

10,0581
0.0382

4
1513.9.
466 .4

~1.3

13282.2
~599,1

~1.6

4 . 5

0.0685 ©  0.2347
0.7076*%  -0.6500
-0.0870 0.0581

1.0000  -0.9385
«(.,9385 1.0000
-0.2080 . 0.2291

) —65"‘

5 -
1009.5
-B3.3
1.0

~599.1,

124.2
1.6,

TG Ny
0.73030::
** 01226
0..0382::
** _02080
0.2291:
10000

741
CpTel

0.0
1.6
1.6
0.4



3. Transplanting rice cultivation in Agricultural Demonstration Centre

3.1 The whole

Corration

Data
vield hill/m
1 4949.00 22.30
2 497000 22,30
3 4500,00 22.30
1 " 4918.,00 22,30
5 4610,00 22,30
6 4606 .00 . - 22.30
7 4050.00 ©-22.30
8 '4882.00 . 22.3D
9 4531.00 . 22,30
10 4845 .00 . - 122.30
11 418100 22.30
12 5323.00 22.30
13 5873.00 22.30
14 5410.00 22.30
15 '5971.00 22.30
16 5059.00 ©22.30
17 5957.00 22.30
18 5233.00 22.30
19 5634.00 22.30
20 5987 .00 22.30
21 5926.00 22.30
22 5596.00 22.30
23 - 5510.00 22.30
24 . 5505.00 22,30
25 5992.00 22.30
26 5643,00 - 22.30
27 5427.00 - 22.30
28 5973.00 22.30
29 5657.00 22.30
30 '_ 5535.00 22.30

pa/hill
15.10
15.00
15.20
14.20
15.60
16.60
13.80
15.80
12.90
14,90
14.20
17.30
15.70
15.30
14.60
15.40
17.40
13.80
17.20
14.40
17.70
15.60
16.40
17.20
13.90
15.70
16.20
17.30
12.20
15.90

66—

pa/m
336.00

334,00

338,00
316.00
347,00

369,00

307.00
352.00
287.00
332.00

116.00 .

385.00
349,00
340.00
325.00
343.00
387.00
307.00
383.00
328.00
394,00
347.00
365.00
383.00
309.00
349.00
360.00
385.00
271.00
354.00

ra/pa
52,60
51.50
47.50

§7.20

48.70
45,90
46.00
50.60

57.60°

53.10

49.00°

48.70
57.80
60.50
65 .40
52.30
55.00
61.10
51.30
65.20
52,60
56.90
52.40
51.60
51 .80
58.40
52.30
55.60
76,50
56.50

1000 gw
128.00
28.90
28.00
27.20
27.30
27.20
28.70
27.40
27.40
27.50
27.00
28 .40
29.10
26.30
28.10
28.20
28.00
27.80
28.70
28.70
28.60
28.40
28.80
27.80
28.70
27.70
28.80
27.90
27.30
27.70



3t

32
33
34
35
36
37
38
39
40
a1

42
43
44
45
46
47
48

No .

No.

= W N e

(4]

U s W N e

5050.00 22,30
5513.00 22,30
536100 22.30
6168.00 22.30
6326.00 22.30
6261.00 22.30
5012.00 22.30
6717.00 22.30
6455.00 22,30
6363.00 22.30
6384.00 22,30
607900 22.30
669100 . 22.30 -
6116.00 22.30
6823,00 22.30"
683500 22.30
6187.00 22.30
6717.00 . 22.30

of Data = 48

of Variables = 6

‘Mear .

5631.71
'22.30
"15.51
345,04
57.97
28,12

Varianc

507121.00

0.00

1.74

864,68

59,03

0.74

14.80
14.20
16.30

"15.80

13,40

16.10

"13.80

15.10

14.80

7

16.80
17.00
14,70
16.50
16.70
16.10
17.00
17.70
15.10

s5.D
12.12

©0.00

67

1.32
29.41
7.68
0.68

329.00
316.00
363.00
352,00
298.00

358.00

307.00
336.00
329,00
374.00
378.00
327.00

367.00~

372.00
358.00

378.00 -

3924.00
336.00

53,60
61.00

51.60
62.80

76,60 -
61,80
68.20

70.10

67.90:

64.70

59,10°.

64 .80

63.10

57..50
67.60

66.00

54,30

S10.10

28,70

28.60
28.60
27.90
27.70
28.30
28.70
28.50

28,90

26.30
28.60
28.70
28.90
28.60
28.20
27.40
28.90

"28.50



Covariance
1

1 sem2.0

| 6152.1

e wm e W e

1Correlation -

‘ﬁiﬁ
130000-
000060
012956
032938
0.7166
0.2812

e RY ST R C R

L =0.0
oo 277 -6

- 3920.9
137.2

2
-0.0
0.0
0.0
0.0
£0.0

- 20.0

5

0.0000
070000
10,0000

3.:2-°Yield levels

Corration
- Data

Yield
14949,00
‘497000
4500.00
4918.,00
4610.,00

© 4050,00
4882.00

. 4845,00
4181.00

o . .
Eoal BN V- S+ - B So PR 6, S -G SR R

‘Ho. of :Data = 11
-*No, of Variables

4606,00

4531,00

= B

0.0000
0.0000
{¢.0000

hill/m

122,30
-22,30
22.30
22.30
122,30
22,30
22,30
22,30
22.30
22,30
22.30

271.6

0.0
1.7

38.8
-3.6

3
0.2956

0.1

Xk

0.0000 -

1.0000
10000

-0.3538

0.1216

4.
0.2938

0.0000

1.0000
1.0000
0.3554

0.v212

-pa/hill
© 15,10

15.10
15.20
14,20
15.60
16.60
13.80
f5;80

12.90

14.90
14.20

68

4

5

6
131.2
-0,0

01

2.4
.=0.2
8.5

1000/gw
28.08
28,90
28.00
27.28
127.30
27.28
28,70
27.40
27.40
27.50

6152:1 - 39209
oo -0
38.8 =3.6
864.7 80,3
-80.3 59,0
| .;2;4 _—0;2-__
5 6
* 0.7166" " 0.,2812
.0.0000 $0.0000
-0.3538  0.1216
-0,3854 % 0.1212
- 11,0000 10,0320
~0.0320 11,0000
pa/m rg/pa
336,00 152,60
334,00 51450
338.00 - 47.50
316.00 - :57.20
347,00 48,70
369.00 45,90
307.00 46 .00
. 352.00 50.60
287.00 57.60
332,00 53.10
316,00 49,00

277.00



i 4640.18
) 22,30
3 14.85.
4 330.36
5 Sb.Sé'
6 27.69
1
2
3
4
.
.
Covariance
.-
1 97457.2
2 ~0.0"
3 11826
4 2674.2
5 659.8:
6 -1.3
correlation
1
1 1.0000
2 0.0000 -
3 0.3709"
4 0.3763
5 0.5255
6 -0.0065

Mean

 Varianc;

_9745&;20‘
 g.000
1.05

518;25
16.18

0.40’

=050
0.0
=00
0.0
0.0

.1 0.0

2
0.0000 -
0.0000-
0.0000.
0.0000"
0.0000.
0.0000"

s
312,18

0.00°

1,02
22.77
S 4.0

0.63

3
118.6
~0.0°
1.0
23.3
2.2
0.7

3
0.3709

0.,0000-

1.0000

0.9999

-0.5349

~0.:1230.

659

4
2674.2

0.0

23.3
518.3
-48;6
. =1.8

=
0.3763-
0.0000
0,9999™**
1.0000

~0.5309

-0.1222

659.8-
0.0
~2.27

-48.,6.

16,2

~0.5".

.15‘

0.5244: -
-0:0000°
-0,5349"

0:5309"

1.0000
-0:2162

-1.3
0.0
-0.1
-1.8
-0.5
0.4

6

~0,0065
- 050000

-0.1230
0.1222
-0.2162
1.0000



-Corration -
Data

\O

10
11

o TR B Y. TS TC S X s

12

13
14
15

16 -

17 ..

18 ¢
18
20 .

21

22

vield -
5323, 00

15873.00

54io;po

5971.00

5059.00

. 5957.00
5233.00

5634.00

- 5987,00

5526.00
559600
551@.00
550500
5992, 00
564300
5427.00

S 5973.00

5657.00
5535.00
5060.00
5513.00
5361.00

~No. ‘of -Daka =.22

Nodiof Variables

3

L NS T R VI

. Mean®; -
5597.50.
22330

" 56.73
28,22

. 348,36 .

hill/m

22.30
22.30
22.30
22,30
22,30
22.30
22.30
22.30
22.30
22,30

22,30

22.30
22.30
122.30
22.30
22,30
22.30

. 22,30

22.30
22.30
22,30
22.30

pa/hill

17.30
15.70

15.30

14.60

15.40
17.40

13.80

" 15,60
16,40

17.20

14.40

17.70

17.20

13.90

15.70

C16.20

70

17.30
12.20
15.90
14.80
14.20
16.30

~ pa/m
385,00

349.00

340,00

325,00
343,00

307.00°
" 483.00
320,00

394.00

347,00
365.00

383,00
309.00
349.00
360.00
385,00
271.00
354.00
329.00
316.00
363.00

rg/pa

48,70

57.80
60.50
65.40

52.30
55.00

.:61.10

51.30
65.20
52,60

56.90 "

52.40

51.60
51.80
58,40 .

52.30

55.60°

76.50

56.50

53,60

61.00
51.60 .

1000 gu
28,40.
29.10
26.30
28.10
28.20
28.00
27.80
28.70
128.70
28.60
28,40
28.80

- 27.80

28.70
27,70,
28,80
27.90
27.30
1 27.70
28.70
28,80
28.60



-

.
3
4
5
6.
Covariance
' 1
1 87731.3
2 C 0.0
3 35.7
4 779.3
5 475.5
6 21.6
Correlation'
1
1 1.0000
2 0.0000
3 0.0842
4 0.0823
5 0.2519
6 0.1151
Corration
bata
Yieia_
1 6168, 00
2 6326.00
3 6261 .00
4 6012.00
5 6717.00
6 6455,00
7 6363.,00
. _

638400

Varianc

8

7731.30
- 0.00

- 2.04

2
0.0000

10,0000

0.0000

" 0.0000

0.0000

0.0000

‘h

1020.81
- 40.64
0.40

0.0
0.0
0.0
0.0
0.0
0.0

3

.2

5.0 -

96.19

.0.00
1.43
31.95

6.37

- 0.63

0.0842 -

0.0000 . .

1.0000

1.0000
-0.7472
0.1832

iii/m

22.30

22,30
22.30

22,30

22.30
22.30
22,30
22.30

p

35.7
0.0
2.0

45.7

6.8
0.2

4
0.0823

°0.0000

1.0000
1.0000
9.7480
0.1837

a/hill
15.80
13.40

. 16.10

13.80
15.10
14.80
16.80

17.00

-1 -

4
779.3
-0.0
45.7
1020.8
-152.4
3.7

-
0.2519
00000
~0.7472%%

_0,7480%*

1.0000
~0,4229

pa/m
352.00

298.00

358,00
307.00
336.00
329.00
374,00
378.00

475.5
0.0

. 6.8

-152.4
40,6
~1.7

.
0.1151
0.0000
0.1832
0.1837

-0.4229
1.0000

rg)pa
62 .80
76.60
61.80
68.20
70.10
67.90

64.70

59.10

21.6
0.0
0.2

. 3.7

=1.7
0.4

1000 gw’
27.90
27.70
28.30
28.70
28.50
28,90
26.30.
28.60



9
10

1

12
13
14
15

6079.00
6691.00
6117.00
6823,00
. 6835,00
6187,00
6717.,00

No. of Data = 15

No. of Variables =

Méan

1 6409:00
2 22,30
3 15277
4 350:é3
5 64.97
6 28.27
1

2

3

a

5

6

Covariance

1

1 79636 .6
2 0.0
3  64{8
4 1411.4
5 557.5
6 -27.6
Cgf;élékion ‘i “ 
1 " 1.0000
2 0.0000
3  0.1835
4 . 0.1793.
5 0.3535-
é'*' ' €OﬁT3323

6

22.30.
22.30
22.30
22,30
22.30"
2230
22.30

Varianc
79636.60
0.00
1,56
F11.64
31.24
0.50

2

0.0
" 0.0
0.0
0.0

0.0

0.0

2

. 0.0000
. p.0000

0.0000

 0.0000

00000
0.0000°

14,707

16,50
16,70
16,10
i7.00°
17.70
15.10

S.D
282.20

0.00

1.25
27.89°

5.59

0.71

3.
64.8;
~0.0
1.6
34,9
ek
=01

0.1835
0.0000
1.0000
1.0000

~0.8054

-0,1302
72 ._’

327.00
367.00
372,00
358400

378.00°
“394. 00
336.00

4
1411.4
0.0
34.9
77726

-125.8

-2.6

4
0.1793

0.0000:

1.0000
1.0000

-0.8071

~0.1313°

64,80

63:10 -
57.50
67.60:
66,00
5430
70.10

5

.557.5
L°r°_'
5.6

125.8
3.2
0.9

5
0.3535
0.0000.
-0.8054 **

k-

-0.807
1.0000

-0.2397

28;70
28.90
28,60
28.20°
27.40

'25;90

28.50

-27.6
~0.0
0.1
2.6
0.9~

0.5

6 .
-0.138;
0.0000
-0.1302

~0.1313
~0.2397"

1.0000



simple linear correlation coefficients, r, at the 5% and 1% levels of éignificance

p—y

d.f. 5% 1% a.f. 5% 1%
1 .997 © 1,000 ' 26 374 - .478
2 -950 | .990: 27 " 367 .470
3 .878° L9509 e 28T 361 .463
4 811 917, - 29 .355 456
5 .754 . ..874 | 30 .349 ©449
6 707 .834 32 .339 .437
7. 666 798 34 .329 . 424
8 .632 .765 : 36 .321 .413
9 .602 735 38 312 o .403

10 576 708 40 .304 .393
i1 .553" 684 45 .288 372
12 .532 .66i; 50" .273 .354
13 .514 .641 55 .262 . .340
14 : 497 . .623 60 .250 .325
15 482 .606 70 232 .302
16 .468 .590 80 - 217 ~ .283
17 " .456 .575 90 .205 .267
18 . .444. .561 o 100 - .195 .254
19 - .433 .549 125 174 - 228
20 . - .423 .537 150 .159 .208
21 .413 526 175 148 194
22 .404 .515 200 .138 .181
23 .396 .505 300 J113 .148
24 .388 .496 400 .098 128
25 .381 .487 500 .088 115

1d.t_'. = n - 2, where n.is the sample size

Reprinted by permission from STATISTICAL METHODS by George W. Snedecor and
William G. Cochran; sixth edition (&) 1967'by lowa State- -University Press,

Ames, lowa.
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1. COLD WEATHER DAMAGE OF LOWLAND RICE

:_Tﬁe_stg;;;it}_Qf_lqgléhd rice caused by fhe high temperature in the .
._cent;al.pléin of Thaiiaha_is'well_known“but the cold weathef aamagerof lowland

ri;é:isiqihost:hot knbwn. Hoﬁever, tﬁg rate of occurrence of gold weather’
daﬁége oé lowlagd rice will_be high in:the.pase of late planting in rainylseqéon
on the rice déuble crgppihg,areé. Because, accqmbanying:tﬁe delay‘of-hérvésting
of.éry seasqn'rige crop; the_p;aﬁﬁing-gfEwet.séagoh:rice Will bé-élso.dela§ed.
For.tﬁat rgaéon,'late'plaﬁting riqe ini&he wet éeason will has é chance to meet
wiﬁh'lpw temgératgré inFDeqember'orrJanuary in high possibility. ‘Thus cold
weathe:idamagéiof Fié? will:bé gccufedf

ltAs fqr.the Agriéulpurél_Demonstration Centre, the late planting of rice

sin 1982 and 1983'suffered cold weather damage heavily.

1. -Coid WeAthér Damége'ini1982 

The ricé plant ig écheptiblé to cold weather in the périba frém'the
reduction division’ 'stagé until the completion of flowering. If the %ice.plant
meets with éold weétbef.in'this périod, the préductivé function will.be‘obstructed
and caﬁses low production.

In.1982, the rice plant_(RD-23) was tfansplanted on tﬁe 25th of October
met with. cold ;«Jeather duri.ng the period mentioned above and suffered heavy .
damagé, The table 1.shows the result of growth investigation at the heading
.stagé'of RD-23 which suffered the'cqld Weéihef damage and table 2 sﬁows‘result3
of investigapion of the yie}d, spikélets/panicle; fipened_grains/panicle and
weight of 1000 grains. |

chordiﬁé.tg these results of investigat}on, the plant height, panicles/
hill, sﬁikeiets/panicle lqoked almost no difference to the rice which was

normally grown but the rate of ripened grain was only 11,68% and weight of
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1000 grains wae723'6;§'ehich is quite less comparina withgnerﬁal_Weightrpf
27.28 grams ‘thus . the ymeld was . 30? kg/ha in extremely low. Table 3 shows
the detalls of temperature 1n the perlod ‘of 20 days from December 12th to 3tst
in whlch the cold weather occured. : o ” o

Aceordlng to” this: data, the totalized hours in whlch the temperatureﬁ
droped.below 18° c was 201 hours and below 15°¢ was 95 hours respectlvely.h'.
.Furthermore, the trouph of low temperature occured tulce, in the former en
22nd- 23rd and the latter on 29th=30th and durxng those perlod the hours ln'
_Whlch temperature droped below 15°c was 20 hours and 19. hours respeetrvely.'

The former tiréuph of low temperature met elth the perlod from potlen-
mother cell dlfferentatlon sLage to reductlon d1v151on stage and the latter'
C-trouph fell'en;the time of just befere'the heading, for_that reasen, et‘was
supposea-that.theee low temperature uere-nain causes texindueehthe.physielegieal
1n]ury such as unmaturing of pollen and unopenlng of anther thus the sterlllty
of rice occured and . obtalned abnormal low productlon.

Further, the mean ef.daily lowest_temperature 1nfDecember.was:11'c

and the extreme minimum temperature was Sc.

2, Cold weather Damage in- 1983
In 1983, the rice’ (RD= 23) sown on Septewber 10th and transplanted on
30th on the same-month suffered'heavy cold weather damage. Table 4 shows'

: the rice planted area and the y1€ld in 2 plots at Agrlcultural Demonstratron
Centre whlch suffered the cold weather damage- The yleld obtalned at the
2plots ware only 505 kg/ha and 412 kg/ha respectlvely, Table 5-shows ‘the
detalls of temperature in the perlod ‘of 20 days from Nevember 2tst to December
12th 1n whxch the Llow- temperature happened |

Accordlng to these datas, the totallzed houre 1n which the temperature

dropped below 467 e and 14° ¢ durlng the perlod of 20 days mentloned above were
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éé.ﬁours;and 28hphrs'respedtibely.' The froUph of ldw-temperature occured on

2 days on November: 29th and’ 30th and total hours in below 16°c and 14'c were
24 hours_aﬁd.17'houfs_fespé¢tively. The low temperature happened in 1983 wege
similaf.téﬁtﬁat 6f.1§é§fénd ;Hé'}icé_piant on thé q?owinérwas j&st'idfﬁﬁe‘
tihe éf;from the bollén‘mother ceil differentationksfégé-tbﬂthe reduétiqn-
diviaidﬁléfége. Foffthét reason, fhe'fiCe plahtéd'éufferéd very heavy damage.

3. Frequency éf:oéchfence of Cold Weather.in_Maé K;dﬁé_PildtiP#oject Area
Téb;e'G %hqws.the freqﬁency:of occufrepce of low temperéture below 18°¢

classified into mohth and temperature aegfée‘iﬁ thé basis of fhe datas recdr&ed

at Kaq#h@pabg;?*Bgﬁgbrologicél_Station (ﬂﬁfitﬁae 14° 61’, Longitude 99" 32' E,

- MSL gézy)gin.tpé_periédiofr29 years from 1951-1980.

_ “Géhéréily,;thé.fésistancé'of‘ricé plant agaihst low temperatnré is more
or léés‘d;fféreht.aﬁbné the Varieties Qnd the &e§;ee of . injury is also different
accofding the stage of growth. |
| However, if'itVSuppOSé‘théﬁ the minimum témperatufe of the monthly mean
in whiqh the rice.will_be.sufferéd:aﬁy iéjury.such_aé the growth staqnafion,
occurrence 6f the lesion'and:thé sterility etc. to.be 18'c; the low temperature
haéﬁeﬁed 16 timés in the month of December and 18 times in January in the past
29.years¢;- |

| rfurtherﬁoré,iif it~suppo§é that tﬁe.critical minimum:temperatﬁfe of
monthly mean which the rice plant wili'be suffered from low temperature injury

to be 57f¢, the_low‘témerAtu}é of that occured 7 times.during'thé-month 6f
Deceﬁber and 11 times auring the month of January. Consequently, the frequency

qf occurrence of cold weather damange is high in this Mae Klong area. Of course.
ﬁthe fluctuation‘of.daily:m;nimum_tempergture in the honth will be Vafiéq'according

to each year, it is unable to decide that whether damage will be happened or not.
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Table i Result of plant investigation at the heading time

(Jan. 4,.1982; 70 days: after transplanting)

Block - . 1 Cyr XXX Iv. N Mean
G. height (om) 94.7  88.3 80.5 = 82.0  78.5 ©  84.8
E. tiller  35.8  25.2  25.7 2906 209 . 27.4
Heading - 30.2 205 15.1 9.1 17.2 2044
s, Heading  84.4 . 81.4  58.8  64.5  82.2 4.4

2

. Note : Block area = 5 mfx'B m = 40 m

Plant sample/block = 10 hills

Table 2 Yield and Yield'cémponents;.1982'rainy season rice crop
Biock R T s SR 25 w v Mean -
Yield (kg/ha) 579.5  173.7  52.8  179.0  552.5 . 306.9 .

‘vield éomponents (mean by 297 panicles)

Panicles/hill . - 21.36 =
Spikelété/banicle 77.05 o
Ripened grains/panicle ~ ~ 9.00
Unriﬁened'grainé/panicle 68.05
% of ripened grains s 11.68
1,000 grains weight 23.60 g.
" Table 3 - Temperature in Decembér 1382
Period Mea? Mean - Ext.  Ext. " Totalized hours -
: Max.'c Min.'c Max.'c Min.'c¢ Dbelow 18°c below 15°c
‘Dec. 12-21. 26.5 15.7  29.5  14.5 81 17
Dec. 22-31 28.5 1.6 31.5 9.0 120 78
o ' '  Total 201 95
" Dec. 2223 21.3 10.0 28.0 9.5 26 S 20
CDec. 2930 . .29.0 9.5 30,0 9.0 22 19

.+ - December. - - 28,1° 17,2 33.5 9.0
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TabIE.d‘
S A

Arca planted and yield, 1983 rainy season ricé'érop

Field No. =~ 6 7

Ares -
Yield (kg/ha)

(hay . 0.76 . 075
505 a2

Table 5 - . Temperature -in November ‘and December in 1983

period -Mean Mean Ext. Ext. - bT$talleG=hOUrs

Max.'c ‘Min.'c - Max.'c Min.7c 2.0 2809 below be%pw
- - 187 ¢ 16" ¢ 147 ¢ 127 ¢
Nov. 21-30  25.0 - 14.7  28.0 .10.5 88 50 12 11
pec. 1-10 25,1 14,8  27.0.  12.0 9N 49 16 0
Total 179 99 28 11

Nov. 29-30  24.0 10.5 _ © .30 24 17 7

November -26.9  19.6  32.0  10.5

December 27.5 17.4 30,5 12,0
Table 6 Frequency of low temperature occurrence for past 29 years

(from 1951 - 1980)
Monthly mean min. temperature
Month Below  Below Below Below Below  Below Average Ext.
19" ¢ 187 ¢ 177 ¢ 167 ¢ 157 ¢ 147 e ‘e Min.'c
November 3 0 0 0 0 0 20.7 1.6
December 20 16 7 3 0 o 18.0 6.8
Janﬁary 22 18 1} 7 2 1 17.7 5.5
February 4 2 0 0 0 0 20.5 12,1
Total 49 36 18 10 2 1
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4. .Time Limit of'$0@ing for Aveiding €old Weather,DéﬁaQe-

If SUitable_temperaturé and irfigation water éupply are_ensu;gdf
nonphotbséhsitive high yielding;#afieties such as ‘RD<23 can be_cultivatedc
throughout tﬁe year. That ié'thé.éavan#ége of fheéézﬁariétiés ahd’@s'éléo
disadvantage of them.becausa if the sowing tiﬁe is_delayed in.the rainy season
in Mae Klong area, the possibility to ﬁéét'with'cold weatﬁer on:thé.late'growth
perlod of rice 1s hlgh and the damage w;ll be occured in hlgh frequency. For
the ralny season rice’ crop in the Mae Klong Project, the sowing should be
finished before 20th of August of year in. order to a§01d.cold weather damage;.
Génerally, the growth durations of nonphotosensmtlve RD Qarletles ére estimated
around 90 IUO days from séﬁxng to flowerlng and 120- 130 days from sowing té
harvest. Therefore, 1f the sowing conduct on about ZDLh of August and the
appropriate managemént practice is performed, the flower1ng_w1ll be expectedx-
around on 20th - 30th of November and can be harvested before the end of Pecember
thus, it is very rare that the fice plant whigh is grbwing.in thg_stages of
reduction division to'flowering_will‘meet.with.cold'weather so that, the stea&f
and high yield will.be ensﬁred;

-Asipo the'phqtqsensitive7locélgvafiétiéé;:the fluéfﬁéfiqng of their
flowerlng tlme resultlné from the time of early or late sowing are extremely
amall. The Luang Ppatew is oné of the most late maturiné variety in the Mae
Kiong Projéét;afea‘and its’ fiowefing time_is about 20th of Nermber. For that
rea;pn, most 9f phoéosensitiﬁe varieties plahtihg in Mae Klong aréé are almost
free from the cold weather démage. | |
5. Rice Double Croﬁpihg Areg_and”lmproved High Yielding Variety in Tﬂailand

'The’_'fic; déume ’cr‘o'ppir_ig area .in the 1981 /82 crop year was oniy in six
hundred thousand hectares which only shared about 6% of -all the lowland rice

. planted area ih‘Thailand. Haowever, accompénying the construction of irrigation
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facilities accelerated by fhai Govefnment, iﬁ is expected that the-rice_dohble
croppiﬁg gfaa'Wiil.be expanded  rapidly and steédly year by yéar{

The other:hénd, the.area ﬁlanted of improved high fielding_véfieties'
such as nn‘}zj; 21 etc.. is__éslltiﬁigt;je.-d as about 20% on the total planted area of
réiny season ri?e'étoplin Théilaﬁd{. But,'égcbmpgﬁying the'ekpénsion of rice
double cropping area, tﬁe planting area‘of_noﬁphotosensitive.RD variefies will
be also increasgd_guigki}. '

Acppfaingl?, fthSPeéiél attent@on.sha;l be paid to that the soﬁinq_
time of rainy seaéoﬁ crob-in ﬁhe ricé ﬁouble qrqpping area, especially, in the
low tehperaturé.6cCurih§”area.sudh-as ou£§kirts of Chao Phya river delta,

Nortthnjand Northeastern Thailand, shall not be conducted too late.
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II. MECHANXZED FARMiNG OF LOWLAND RICE

Thé'mechanizéd 16wlané.ficé cuitivétidn‘iﬁ the Mae:Kiong aféé’has beenir
_progresséd rahidly aﬁd“ﬁhg fiéidsfbf ploughihg, budaiiﬁg ana_tﬂgéShinQ'hé§és
nearly beéh éli'ﬁééﬁ;nizéd bdp'thé tréﬁébléﬁting aﬁd ﬁanesfinQiﬁdes which
requirg:hﬁﬁy'lébors in cénééntration:fér.the'shoréxperiba éhd.haféésf‘wérk
in'thevpfobeéé'of ridé cultivation afe hoﬁ yeﬁ 5eéh Héégénizéa;.

However, accompaﬁying the.expansion ofrriée.dbublé créﬁping'arééuas'
well aé diffusion of intensive rice cﬁifivatiéh, it is no‘doﬁbtfhl_fhat.these
field éf works wilinbe.mécﬁénized in the ;ear.fdturé;' |

In pr0én0s§ica£idh.ﬁhesé céming, the”Agricﬁlﬁural Demonstgétionlcéntre 
has been introduced many kind'of'agricpitural maéhinefiéé and ébhdu&tédribts.
of triéls and 5bservatiohs since 1981 in order to find ;ut whaf are.the appropriat:
machineries énd opérétional fechniques for thé lowland rice cultivatioﬁ.in the
Mae Klong Project area, cohsequently, the consistent workin§ sysfem by.thé
machineries including seed sowing, transplanting, insect and diseaée.contfol,
Harvesting and paddy drying has 5éen establiéhea. |

Large scalé.of seediné machinery and raising of seedling.of'lowland
rice-for mechanized transpldnting have beén_poﬁularizea in.Jéﬁén nowadays.
However, the seeding plant and large scale of raising of rice seedling for the

mechanized transplanting are not yet knpown widely in Thailand.
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1. LARGE SCALE OF RAISING LOWLAND RICE SEEDLING FOR MECHANIZED TRANSPLANTING'

Géﬁeraily,ftﬁe:?rqcessihg pf:raising of seedliﬁg are différent écéording
to_¢lih§te Qhéﬁﬁe; trppigalJOr'fe@perate zone?'vafiety whether'Jéponiéa or
Indi;a,zépilrtex@u;e-whgther cléy or sandy soil_étc.‘.ln fhe trgﬁicél zone;
some wo;k; on the pyocéss'of=raisihg of seediiﬁg can be left off comﬁéring
iwith:the”works éf tﬂé ﬁemperate zone. :

| Theréfofe, thé;Centre:will*feport regarding important points shall bé
paid atténfion spéﬁially on the process of raising of seedling because some

point of the proceeding are differént to that in Japan.

1.1 Méterials
1.1.1 Seediing éox

?he numbe? of‘segdlihg box will be changed according to plént dehsit&
(hills)mz),.seedlings/hilxibut.around 180_2po'boxes for a hectare is reéuired
in general. Thg standgrdrplanﬁiﬁg density in Mae Kiong afea.is 20-25 hillsfﬁz

and seedlings/hill is 4-5 Seedlings.

1.1.2 Quanfity'of Seed for Sowing

The seed of 150 gramé in dry cohdition for 1 box is proper guantity.
Althoﬁgh; the quantity of seed in 150 gﬁs/bok is thought as dense sowing, this
-seed ‘quantity is néces;ary in order to grow healthy seeding in the short period
and make the missing plant happening in the time of transplanting as small as

possible.

1.1.3 Bed Soil
The bed soil of 5 litters for 1 box is necessary. Because of the soil

of paddy field in the Mae Klong area contains clay and silt exceeding 50%, if
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permeablllty and aeratlon are not 50 good and in the case that the hlgh speed
automatlc seedlng machlne (about 500 boxes/hour) 15 used the ‘water supplled
1nto the box, w111 be delayed to percorate and makes it dlfflcult of sow.
Accordlng, in or&er to. hxghten water permeablilty and aeratlon of the bed 5011,
the bed soil shall be made by crashlng and 51ev1ng materlal s01l and to be

sieved 5011 in proportlon of 3 m1xed wlth carbonlzed rice husk in proportlon '

of 2. ‘
1.1.4 Quantity;of Feftiliﬁer to'Ee_Applied,per One Box

It is heéessary to apply Am.'Sulbhaté Qf32 grams, T.S.'Phqsphate of
3 gramé as the basal for the honphdtoéensifive RD Varietiés and”it'Wili bé
requlred to apply Am. Sulphate of 1 gram, T.S. Phosphate of 2 grams as the
basal for the photosensitive 1ocal“var1et1es._ If the basal fertlllzer put in o
the mixéf wheﬁ the'sbil for:hed.s;il.is Mixéa with the carbonlzed rice hugk
by the mixer, it can be e’éﬁall-y' rﬁi.xéd with the bed soil,

:The.top dreésing for the RD varieties will be Am. Sulphaée in 2“§réms
applying ét the time about 2 weeks after sowiﬁé. Aé to.the'phqtoéen;ifivé'
local varieties, the.top d?éssinq is not réquiréd_in general. - If the exceeding
nitfogén_is applied, it will not only cause the spindly growth bf_éeedling and
difficulty of ﬁransplanting but alsc the establishment raté. of seedlings will
be decréased.

1.2 Séediing Agehéga ?iéht‘Héight'of Seéaliﬁg .

The growing speed of seédling_willfbe varied according to the varieties
aﬁd'wé.at'her_donditi'c.)n.. The suitable plant heig_h-t of seédl‘iﬁg for mechanized
-;traﬁsplanting.ghall'bé.]8:25 cm aﬁd the suitablé seédling’age_shall_he i8-24

days’ from sowing or 3-3.5 leaves.
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Table 7 and Fig. 1 show the result of investigation on the relation of
grass hei@ht_of seedlihg_ahd numbef of day after sowing-amoﬁg the RD varieties
‘in the rainy'séason 1982. . Also, table 8 shows the temperature, humidity, and

precipitation during the raising of seedling period.

1.3 Stan&af&_Works of Sowing and Raising of Seedling and Cautions on Works
1.3.1  Soaking hours of Seed
_Genefally, the soaking'time of seed needs 72 hours. If the soakihg

time be less than 48 hours, it may be caused ununiformed germination.

S 1.3.2 Haétenihg.of Gérminéﬁioﬁ
| it needs'ébout 24-.36 héurs_fof the manageméht'of hastening of
'gerﬁinatidn. In cése'ﬁf seed over 50 kgs at a time, the seed must be turned
§ver and stiréd'2—3 ﬁimes at least duriﬁg'the tiﬁé of haéteﬁing management in

order to make uniform germination.

1.3.3 Emergencé of Sgediing

The seedling boxes,sown- seed,shall be piled up to 15—20.§tories
inéqors and cove;ed with canvaé.sheeﬁs.or gunny bags so as.ﬁo_let them gérminate
It wil; be requiréﬁ abdut 24—363hours_for the management of emergence of
geedling., If tﬁe management time is too short, uniform emergence of'seedling
may be @bstructed after transfering 6f.the seedling boxes from iﬁdoér to
outdoor nursery. On the contrary, if management time is tod long, the emerged
pluhulgs in ﬁhe seedling qu situated  in ;he lower story will thrust into the
small dréining holes of the seedling box situated upper stage so that when the
seedling hoxes éré taken off and moved to outdoor nursefy, the growing point
of young'seedliﬁg maf be damageé. For that reason, the emergenée'condition
-of seedling must be observed Caréfully and the timing to move the seedling

boxes to the outdoor nursery must be judged without mistake.
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Table 7  Plant height of seedling in the rainy season 1983 {sowing : Jul. 25, 1982)

Variefy"' o o o Déysfaftér sowing - T Aem)
' O R < B 1 E T R 54
RD -7 7.8 13.3 . 15.5 19,5 21,9 23,7 27.6
RD - 21 7.4 . 135 14.2  15.0  16.6 19,6 22.6
RD - 23 8.0 . 14.4 16,4  18.1 19,4 = 22,4 23.9
'30_ - Fig. 1 Plantzhéight of seedlings for
- “mechanized rice transplanting. - .
8 ' ) RD--7
4 ’/// D-23
e ~, RD-23"
& o
g o T . - ) ) -
& height 'f/’/ax -
i Adequate grass heig : _ : . . LT ) Bh .
§ _ B T _p RD-21

for Tranéplanter, A P
’ : . : . L . ///. /// .
20- ‘ ' (// .

104

Days af ter sowing

5 10 . 13 16 19 21 24

Table 8 Climatological data (from Aug. 30 - Sept. 19,1982 for 21 days)

. Rainfall - 1. 76 mm.
Témperature S _ﬁéan  26.77¢
h - ”Meéﬁ'ﬂak;”‘50.2;c
_ 7 : ﬁeaﬁ Min. 23.2'0'
_Humidiﬁy _ : Mean Ma*. 97,7 %
' ' " Mean Miﬁ.; 63.8 %

S 85—



1 .'. 3 ;4 Greening and | Hardning

The-éeedliﬁg boxeé of the éoﬁﬁlefiﬁﬁ of emergence shall bé moved
from inééo;.ﬁorthe hursery:OUEGbor‘td coﬁducﬁ greeﬁing and hardnin§ 6f
séédliﬁés. It is adVisabié.fo:Bééin té.moﬁé the éeedliﬁg hoxes from aﬁout
3 o'elock iﬁ the:aftérﬁbo;. iﬁ:the_paée of the plﬁmﬁles grown indéérs age
.eXposed uader_thé_sﬁroﬁg{é&néhihe Suddehly; the chlorosis of the.plumuleé may .

occur.

1.3.5 Nurseryfmadé éf ConCréte
Agri?ultural Demonsfration Centre improved the paddy dfying court
made of ancrete and has been uséd both as nursery and drying court. The
drying .court of paddy has been in the sizé'of_iS.S meters by 25 meters which
was divided into.3 blocks and the concrete frame of 12.cm in height and 5 cm
in width was made afound the blocks and an outlet of width of 10 cm was.provided
in each block.. Of course, the concrete floor of nursery is in level.
The_ééeh.biock can 5e afranged GOO'Eeedling béxe§;£hough 2 managerial
Pass’a;ges each in width of about 50 om would be left. So that a total of 1800
seedling bo#esz'it_meéns ﬁhat'the seedlings.for about 9 hectéres cah 5e provided
in a time. Fuffhermére, the water management is quite eééy and also the growth
of seediings is more ﬁnifofm compafing with the seediinés which ére grown in
the nugsery provided in tﬁé:ﬁaddy.field. Especiaily, alfhough the transplaﬁting
is éelayéd fér certain reason, the seediings can be preserved for loné time

of 30-50 days in good condition.

Fig. 2 Concrete nursery cum paddy dryinq court

Outlet (10 cm width)

Concrete wall




1.3.6 Water management in Nursery

it iq not nécessary.sﬁﬁplying waﬁer inﬁo the conérete nﬁréery on the
day of the seedllng boxes are moved to the nursery froﬁ 1ndoors because the
bed soll Stlll keep suff1c1ent water for the growth of éeedllng. And 1t 1s
requ1red to supply water in the depth of 1- 2 cni into the nursery on the
followlng mornlng and then draln out the watef as éulckly as posalble after
the bed s0il absorbed enoﬁgh watér. {The floodlng tlme shall be 30 minutes
to 1 héur) Such:waterlnanagemeﬁtéhall be repeated for 2-3 days'and then the
water shall be supplied ih the depth.of 2-3 ¢cm ali thé time until the day of
transplanting. 1f the water is’képt in fhe flooded COﬂdition from"mofhing
t+ill night on thé day and-fo1léwihg day ‘of moviﬁg the éeediing boxes to the
nursery , the growth of seedliﬁqé ﬁill be remarkably hindered. For that reason,
special attenmtion shali'be'paid for the water management in the iniﬁial‘ﬁerioﬂ’

of the raising of seedling.

1.4 Machineries forAMechénized Transplan£ing a£ Ag:icultﬁral Démonsﬁrafibn Centre
The ma;hineriesrfor méchanized transplaﬁtihg.haQe-been_used-bf the
Centre are specified iﬁ tﬁe_TéSle 9. o | |
The cenfre.has 2units of fiding type trénsplanfer'and_;'units of walking
type-transplanté;. Therriaing‘type tranéélanter can bé ope;ated étably an&r |
eggily comparing wiﬁﬁ the wéikinglﬁypg.under the condition £hat the“cuitiQated

soil is deep- and the subsoil is soft.



Table 9 Machinery for mechanized transplanting-at Agricultural Demonstration Centre

Name.of machinery - _ . . ﬁodel.or bapacity . ' .unit
Autoﬁafié'ééeaihg”@ééhine a o .'.ISEKi EM;SO. gﬂﬂzboxes/hr. i set
Soil pulvgrizef aha-éiéQQr ' iSEkI SF—Q, 6.S.HP 1 set
soil and fertilizer mixer  ISEKI IMM-8, 5.0 HP 1 set
Belt éoavéyer.fofrbéé éoiilébnaitiohing Iéﬁkr Kﬁ—4m' . | 2 uﬁité
Seedling box : .;lééfic made , 60%30 om 2500 boxes
Tran%plaﬁtgf |

Riding 5 raws typé U 1SBKY PL-500  2 units
Walking 4.raﬁé £Ype ) ISEKI'?F 4éi~80 RW B 2 units
Walking:4.réws'£ypé - KUBOTA S-402 o | 2 units
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2. MECHANIZED HARVESTING OF LOWLAND RICE

2.1 Mechénized Har?esting and Lost paddy_:

The appendlx is the detalled 1nformat10n showlng the.lnveétlgatlon for 
| whléh 2 (two) Kinds of Japaﬁese made éomblne hafvester weré operated at
Agrlcultural Demonstratlon Lentre in the.falny 5eason riée crop ln 1982 and
the operatlonal spéed of harvesters Qere.converted by Shlftlng of the gear
p051t10n.and 1nvestlgated the paddy gralns dropped on the field. |

‘According to.the investigation, the more the operatlonal speéd'qfr.
combine harvestern, the lesser the fate of grains lost.. it_is |
the quite éontrary resuit to.that.inriapaﬁ. 'Tﬁis is considered basiﬁg on
that ghe ‘shattering habit between Japonlca rice and Indlca.ls dlfferent as
the shatterlng habit of Indica rice is hlgher than that of Japonlca; for.that
reason, 1t is presumed that some of the paddy grains will be shed from panlcles
by the pysical shock and frlctlon which will be caused during the work process.
of from mowering to shoving into the thresher. However, if the combine harvester
will be operated by high speed, the paddy grains:shattéred will be.shoved togeﬁher-
with fiée straw into the thresher before fhé paddy grains will drop on'tﬁg

ground thus the rate of lost paddy is low.

2.2 Defect of Japaneée Made Combine Harvester

The Japanese made Combine Harvester has been developed for the small
~scale of rice férming_and Japanese farmers who have high staﬁdard knowledée
. and techniques 65 agricﬁltural.machinery. Accordingly, the.most of Combine
Haryeéﬁer haQe been ﬁanufactured in Japan are high efficient on.the work and
nice in appearanée but toé complex in the mechanism and too delicate in the
.opefatiOn;_ For.Lhat'réasqn, Japanese made_Combipe Harvester is nbt suitable

for the large scale of rice farming and”farmer;Whose technical level is still

~89-



low iﬁ Thailand; Although, in the Agricultural Demonstratibn Centre,*mapy
mechani¢éi trouble_occured in qnly'a'yéar of 1982,

._;f Japanése ﬁahufacﬁu%ihg Co;:tfy.to'e#pdrt Combine Harvestér to Thailand
in thé future shall be deQeldped to simpl@city-in mechahism.and duraﬁleness

for use,

2.3 Suitable Rice Farmiﬁg Area for Mechanized Harvesting

At the preéenﬁ;.fﬁe suitablé rice férming area for'mechanized'harﬁesting

is quite lihited. .The reasons are as follows :

1.} The area plaﬁtéd éD.varieties'reéistant_to iodéiné in the ripening
stage is ;mall.

2.)_ The riéé féfmind area with irrigation facility able to control
watér:freelf ié in 6h1y five huﬁdréd.thogsand.héétares to six
7hundred thoﬁsand in the whole Thailand.

- 3.} Considering from the respecf:of efficiency and dufability, the
price of Combine Harvester is too exﬁeﬁsive for rice farming in

Thailand.

However,'as the Thai Government has promoted the construction of irrigation
facilities as well as the diffusion of RD varieties at the present, it is expected
that the suitable rice farming area for the mechanized harvesting will be

increased rapidly in the near future.
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Appendix ' Mechanized harvesting and paddy lost

1. Specification of cbmbine_harveatér used
1.) Iseki Combine Harvester, 3500-HI |
| ' 32 PS/2600 rpm, reaping width, 1400 mm.
2.3 Isekiiéombine;HarVester,‘1800;HL
16 PS/3000 vpm, reaping width, 1050 mm.
2. Details of rice cultivation
©1.) variety - RD - 23 .
2.) field :i-Mo. S, 6 and 7
3.) Area i~ 16.83 Rai (2.7 ha)’
4.) Séwibg T Aﬁg.-10; 1982 {(mechanized}
5.) _Tranéplanting . Aug. 30 and.31 (mechanized)
6.) Seedling age :- 20 days SRR
7.) Fertilizer application _
Baga;_ i~ LF (GML) 300 L/rai (N = 86.25 kg/ha)

Top dreésing : Amm, Sulphate 0-40 kg/rai (0-52.5 kg/ha}
Totai“Nitragen 2138 - 22.2 kg/rai (86.25 - 138.75 kg/ha)
8.) Flowering :- Nov.'9;f1982:
9.) Drain ﬁgter_ 1~ HNov. 26, 1982,

17 days affér flowering
if'déys before harvesting’
10.) Harvestihg L Dec., 13, 1982,
34 days after floﬁering
104 days after transplanting
124, days after sowing
- 11.) Condition of the $téndjng crop at the harvesting time
Lodged slightly -
Crass height:
Top -of panicle mean 129 om
Bottgm of panicle : mean 89 cm

Moisture cohtent of the paddy

Max. 19.9 %
.Min. -_15.6 %
Mean  16.9 %
1000 paddy'gpaihs weight 28.2 g {in 14 % moigtufe content)
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12.) vYield (by crop cutting survey)

Field No. 5 meatt 5,619 kg/ha
Field No. 6 - mean 5,916

" Field No. 7 . mean . 6,479
3. Field condition . , '
1. Rain.fall'after draining
' 1st Dec. 1982 8.5 mm
3rd  Dec. 1982 4.0 mm
Potal . 12.5 mm
2.} Bearing capacity of the soil
501l resiéténce'for the combine harvester operation wasfsatisfactory
in genépal.
4. Survey date :- Dec. 13, 1982,
5. Result of the operation

1.) Time required for harvesting

Harvestér  Field No. . Area (rai) Time required Effidiency:f'Operation
. : {min} (min/rai) speed -
3500-HL o 5.1 2.8 130 46.26 #6 and #8
3500-HL. . 6.1 S 3.8 123 38.68 #S_ahd #6
1800-HL -~ 7-1 3.18 341 : 107.23 43
1800-HL, 7-2 1.50 105 : 70.00 - #3
_Note : skillfulness of operator

'3500-HL - well ‘trained

1800-HL quite bigin

Disposal of straw

Cuttihg 5 - 6 cm and droped

2.) Practical operational time required in 50 m
unit:second/50 m

Speed position #1 o #2 #3 - #4 #6 #8
. 3500-HL - 215.3 - 964 70.0 50.4

1800-H1 288.0 188.8 156.0 - - -

3.) Lost paddy
. ' unit:grq}ns/m2
Speed position #2 #4 #6 #8

3500-H1 1495 1140 987 670
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“Lost paddy agsuwed in kg/ha and % against the'yiéid

4.)
_ : _ 3500-HL | o

Speed position ' #2 L 6 ke
Lost paddy (kg/ha) = - a21.6  321.5 2183 1889
%, lost paddy | 6.5 — 7.5 4.9 ~ 5.7 4.3 -.4.9 2.9°- 3.4

6. 2nd investigation of the lost paddy
1) Field :~ _No._11 area 2.06 rai
2.) Variety = RD - 23 _
3.) Condition of the standing Crop . ulodged éompleteiy 1 week before
o harvesting
4.1 Harﬁéstinq and investigation date ‘i~ Dec. 23, 1982.
Ref, - Sowing :- Aug. 19
Transplanting :- Sept. 10
- 126 days after sowing

5.) Field condition '

- 17 days after drain out water

Seil re51stance for machine operatlon was qu1te satisfactory
6.) Yield : 6655 kg/ha (by crop cuttlngksurvey)
7.) Result ’ R
L . Ldst grains.(g/mz)

Mechinery  Speed : g kg/ha %, loss

. o I, IS 111 . v mean

1800~HL #3  78.26  100.7  120.3% 197.50 96.78 118.72 1187.2 17.84
3500~HI, #6  64.56  97.67 54.48 = 40.63 43.13 60.09- 600.9 9.03
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III. CROPPING PATTERN OF RYCE CULTIVATION IN MAE KLOGN PILOT PROJECT

1. E-‘..'a'ctqr.s._:Determinir.ig _Cfoppinq Pattern

| Thé‘érobpihéfgépt;rn §f:fiéé‘doublé cultivatioh in maé Kloﬂg Pilot_
Projeét ﬁo; 1 is détermigéd'by‘fdiioQiné.factors |
1.1 Schedule ‘of Irrigation Wé_xﬁer Supply

The irrigation water.éupbxy_td the 1L-1ﬁ canal is genérally.started on
the'begihniﬁéﬂof.Féﬁruéry and sfoéped on the'end 6f Noéémbef:éf yéaf.

Iffigééion watéf fér.supplyiﬁg'télthe'paddy fieiaé;in'the pilot project
No, 1 ié.takeﬁ:in:ffbmlfhe 1L-1R éénél‘which'is the 1st laﬁeral canal of the
1R main ééﬁél.which is fioﬁing'ovef.thé right bank area of Mae Klohq_rivér
baéih.

.There are 2 meping‘statiéhs to éét'the irrigation water from the 1R
canal af Ehe heéd of the 1L-1R lateral canal and on about 7.km downétréém..
There'is fhe.ﬁéfiodréf 2 month of'suspensioﬁ of wafer supply, from the later’
half éf harvest.fiﬁélof rainy season ficé.crop'td the beéining of February of
tﬁe.foilbwihg_yeaf aﬁd'dufiné.thé periéd'of:ﬁatér‘suspenéion, the bumps will
be chebked.ah&'repairéa:if necessary and the:canaig‘(lateral and farm ditch)"

“will be dréagéd and patched.
1.2 bﬁ£y gf Irr;gétionIWafef Suppliéd to the.Farm Ditches, and Peried for
Field Preparatién | |

According to the investigation on the.practical water manageﬁent
experimgnt_conducted in the df& season 1984, the amount of.water fof ploughiﬁg
‘and ﬁuddling requifed abbut 350‘mﬁ; On the other hand, the dufy oflwater
suppligd_torthe farm'ditch.fbr wa£ering on the irrigation uﬁitrof 19.2 héctargs
is.é4 L/éec at the tufnout. Therefére,_in case of watering fog an ir;igation

unit which is divided into 4-6 klocks by rotational irrigation schedule, about
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30 days is imeeded for piléuéjh.ing and_ pu&diing’.'
Note : Ag for the bésis.for the water requiremeht} you are kindly
V_refered to the " REPORT OF PRACTICAL WATER MANAGEMENT EXPERIMENT
JON RICE’ CULTIVATION AT THE HAE KLONG PILOT PROJECT IN 1984

DRY SEASON ".

3 Varlety planted
| .The varieties cultlvated in dry season are entlrely non photosen51t1ve
variety;[ The_moet popular variety at_the present is the RD-23 which shered
90% of the total planted a:ea_and.the remaining of 10% are other RD varieties.
These nen'phetoeensitive vagietiesﬂare_hot concerned with the day_length'and
the groeth duration from seeding to hafﬁesting heve been defined and the grewth
.duration_of RD-23, RD-7 are about 120;130days in geéneral.
, As to the:vafietiesrior the raihy season'rice'crop, the majority has

been changed té:BD;23 and”alse_seme npmber of lecel varieties have_been.still
CUltivated. ‘Theserloea; varieties are moetly'photosensitivity and are=not
concerned to the_eeeding time and the flowering time of them are almogt fixed
fespeeti;ely so ﬁhat,the_grbwth‘dyration-of.them _efe fluctuated depend en

the seeding_time and to let each variety display its yield ﬁdtentiality;.a
.period of 120-130 days for growing is required. For that feaeon, if seeding

time toe delay, it is hayd to ensure the sufficient growth éﬁretion fhus.fﬁe
yield will be decreased

Khae Dek Mali 105 Khao Pek Mog 148 and Luang Pfateﬁ'124 are fepresentatiﬁe

photoseneitlve.localAvarletles 1h the Mae Klong area and ehe plantxng area of
these varletlee to the ‘whole area planted is show1ng decrease for year by year
.but, ow1ng to that the eatlng quallty is good and it can be expected a yleld
.Kof 2500 3500 kg/ha even cultlvate w1th small fertlllzatlon as well as it
15 easy to manage on the fleld etc.; For that reason, the plaetlng rate of

them can be - considered as will be remained for about 30% hereafter.
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Table 10 shows area planted RD varieties in percent classified into

‘year and geasons.

Table 10 Area planted RD varieties in Mae Klong Irrigation Project

Pilo? Project No, 1 o ‘ . Piiot Projéct Nb..2
brynseaﬁgﬂ' wet s?§SQn - ﬁry.season Wet season
1081 99 % 25 % 99 % . 10 %
1982 e 49 RS 35
1983 99 | 20 B | 60
jo84 | 99 - 99 _

_1'.4' '-c_ultivation Method.

The fice cultivation method in dry seascon has been changed rapidly from

the transplanting method to the direct SOWing; For the dry season crop in 1984,

the cultivaﬁiqn area by the direct sowing method shared about 90% of the total

planted area. As a forecast_in the fﬁture,.it_is considered as that the direct
sowing rice cultivation will be expanded to whole area in the Mae Kiqng Project
except some of fie}ds in the drainage difficulty. The main reason is‘that for

_the paady fields of land consolidati;n completed and enabling to control the

irrigation water freely :

; "Although the direét sowing method is applied, the high yield of 4-6 toné)ha
not different ffom that applied with transplanting method can be expected,

- Transplanting and harvesting works require the most labours in concentration
fof thé short period and they afe hardeét work in the process of rice
cultivation. If the dirgct sowing rice cultivation method is adopted,
the’raisiné of  seedling, uprooting and transplanting work can be saved.

And, the periodrof.field preparation and transplanting for, the rice
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cultivation in dry season meet £oqether with the peribd of'herQéStinq of
sugar . cane and the problem of labour shortage occurs._ if the'direEt:sOWing
rice cultxvatlon method is- applled the seedlng works can be finished in merely

short time thus labour. shortage problem wrll be relleved

.

However,'lf adopt ‘the dlrect.sow1ng rice cultlvatron Ln.the ralny season,
tﬁere is hlgh pesslblllty to be Vlslted by.the heavy rain with strong w1nd in
soon after sowing thus unlformed establlshment of seedllng in hlqh rate w1ll
be Qbstructed. Furthermore, in case of applylng the dlrect sowing rice
eultivetiqn:tﬁroughout in bqth rainy and dry season COntinuously, the weee
will grow thick remarkably;

| Teble.tT shows the direct_so#ing rice cultivation area (%) in &ae Klong

Pilot Prdject classified years and crop eeasohs.

Table 11  Direct sowing cultivation area in Mae Klong Pilot Project

Pilot Project No. -1 pilot Project No. 2

Dry season - " Wet geason Dry season ~~ Wet season .
1981 5% _ 1008 2% 5 %
1982 ‘ 10 B .4 S 10
1983 45 30 _'.- 30 2
to8a 90 o 55 _ 60 a5

175'1Weétﬁer cenditibe”

| “”fer”tﬁé'reihyfééESOn.crop, £he'seeding'beriod of seasonal bound
véfiéties7is iimited'énd:in ¢ase of non photosensitive variety-such as RD-23,
Qit'hésftﬁe-adGanéagé”af unlimited'eeeding time but, if rhe-seeding Lirie be
elatened to the tlme on after 20th of August the rice plant on the growing
1h the perlod fromxeductlon d1v151on stage to. flowering is apt to be

'suffered from the 1ow temperature in December of year. Thus it may occur

s - - : .



cold weather damage in the freQuencylof once iﬁ'some year,
Tablé 12,$h0WS the'gharaéteriétics of fecoﬁmended ricé varieties for
the Mae Klong Pilot Project; | .
Table.13 shows épprqpriétﬁiseeding time ahé gfbwth durétion of recommended
gbﬁopbsensiﬁivé ?a:iéty‘in Mhe K;thféilot Projec#.
“Pable 14 shows éli’ma.tol_égiégu"'data for ‘the period. of 29 years from
i951.to 1980 at Kanchagabu;iTMéﬁééroIoéical Stati;n and Fig. 3 shﬁws-Honthly.

Mean Meteorolegical Data for_the-ﬁeriod from 1951 - 1980 at Kanchanabufi.'
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Table 13 Appropriaté seeding time and growth duration of

Recommended;ﬂmﬂxmehsitive variety in Mae Klong Pilet Project

ate or, _ . Trans- Panicle 7 Growth
- -days Seeding planting |initiation Flowering Harvestlnqduratio»
Variety - :
Khao Dok Mali 105 | gul.17-Jul.24 Aug. 13 Sept. 22 |Oct. 22 Nov. 21  [120-125
Nang Mon S-4 Jul.22-Jul 29| Aug. 18 Sept.. 27 |Oct. 27 Nov. 26 120-125
1khao Pak Mor 148 |dJul.24-Jul.31|Aug. 20 Oct. 4 . INov. 3 Dec. 3 125130
RD - 27 Jul.31-Aug.7 {Aug. 27 oct. 16  |Nov. 15 Dec. 15  [130-135
Luang Pratew 123 | Aug.4-Aug.11 jAug. 31 Oct. 20 Nov. 19 Dec. 19 130135
ref.
1rD =~ 23 © loul.1-Aug.20 |Jul.20 - |Sept.t - |Sept.30 - |oct.30 - 20130
(in wet season) Sept .10 Oct .20 Nov.20 Dec.20

Noté : 1.7 Nursery period : 18 - 25 days
2. Vegetative growth period from transplanting to Panicle initiation :
Khao Dok Mali 105 and Nang Mon S-4 :~ 40 gdays
"Khao Pak Mor 148 :- 45 days

RD - 27 and Luang Pratew 123 :- 50 days
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Fig. 3 Monthly mean meteorological data for the period

of from 1951 to 1980

at Kanchanaburi
Station : Kaﬁchanaburi Year
Index station :- 48450 ~ mean or total
S Latitude _-,.__;_f_?,__l'i{t_;,‘?:lj,,___.W____,,,m__\,ﬂ;_.___.w__,_,, e ,“Temperature s =281 ¢
Longitude 1w 997 320 B Relatlvc humidity :- 68.0 5
MSL _ - 28 m. S E:vaporatlon t- 194.9 mm, |
_Note : Sunshine data at Khamphaeng saen . : L
deoad - ' Rainfall 1= 1115.0 mm.
Rainy days’ 1~ 114.7 days
g . _g :
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2. Rice Double Cropping Calendar and Recommendation of Appropriate Rice

Farming Practice

In considération_qf the factors Vizﬂ,”irfigation system and water
: supply_sohedule; variety,.farminq méthod,'climate etc. mentioned prévioﬁsiy, the
folioﬁing rice déubié crbﬁpinq caiendar_andfépprbbfiape férﬁing_practices are
fecommendad. Fnrthermoré;.it is recommendable that:thesé rice ddﬁble cropping
calendar and.appropfiété farmiﬁg practices for mae Klong area Sball:be gdogtgd
ﬁidelYOﬁ the areas in which the'laﬁd.céﬁsqlidation.(Qn—farm aéve1opment5 has
been completed ahd gnabléé to conducf rice double croppiﬁg such as }hitsanulék
Project and many'similarrconditiéned areas in Northefh and Nofth»éaStérﬁ_Tﬁailahd.

Fig. 4 shows Rice Double Cropping Calendar for Mae Kldng area,

2z Recommenaation of-appropriaté Rice Farming for Dry Season Crbp_

v,Génefaliy; the direct sowing rice culfivation ﬁethod is recomméndable
for the dfy season'crop except the fields whiéh are difficult to control
irrigation water freely. (as to:the detailed infofmation féfvthe diréct gowing
rice cultivation refer to " DIRECT Séwme' LOWLAND RICE _CULTIVATION AT MAE

KLONG PROJECT *

Dry Season Rice Crop

Farming practice. : . Recommendation
1.)  Yield _.t;argét. _ | _Abpve'é()(l kg/rai (above 5000 kg/ha)
2.) Cﬁi£i;$tion ﬁethod _ Direct sowing
3.) Q&}ieéy _ e i RD-23 and other nonﬁhofosensitive varieties
4)) Seed fate - - | 13-15 xg/rai (80-100 kg/ha) in dry condition

' 5.) Preparation of seed

e v.Soakiﬁg’ .::':  :”' _ Abqut'B days

- H§étenihg_of ggﬁminatidn  24-36 hours



6.)

7.)

9.}

Field leveling

Fértilizer application

- Basal

~ Top dressing

Herbicide application

Water management

- Herbicide application time

- Before sowing time

- Sowing and after sowing

Good leveling is required. Difference of

'ﬁnderation]in a plot should be within + 5 cm.

30-40 kg/rai of Ammophos (16:20:0 or 20:20:0)

to be applied at about 2 weeks after sowing.
Apply520~40 kg/rai of Am. Sulphate (31:0:0)
at about 60-70 days after sowing (in the time
of young panicle formation stage). |

Apply about 5 kg/rai of Saturn G. or

Machete at 4-5 days before sowing.

Before conducting ploughing and puddling
check and close holes digged by crabs and

rodents in levee to prevent leakage of water .

“Supply water in a depth of about10 cm then

apply herbicide. Standing water should be

kept for 3-4 days in stationary condition .

Drairnage furrow shéll be made every 8-10 m
interval in order to complete the drainage .
Drainage shall be coﬁducted just before
sowing then conduct sowing as uniform as

possible and irrigation water shall not be

supplied until the young plants are completely

established in about 1-2 weeks -

Rice.plants require much qf wapér in the
period.frpm the booting stage to completion
of the flowering, on thé contrary, the

irrigation waker supply shall be refrained
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durihg Ehe periodrfrqm ma#imum tillering
stagé_to_4~5 days after panicle initiation
atage. Anﬁ_then,:yhe Water_supply will not
_be requifeﬁ any more from 2 weeks after
‘cor_:;pietic;n. of fi‘ogqerin_g to harvest,
10.) VG%# filling Providing'sméll scale of nursery to procﬁre
.séedling,fbr comﬁlimehtary traﬁspianting
shall be required at'aboﬁ£'10 days before
diregt_sowigg or additiqnal éeed;ng-is
.neéesééry at 2-3 days.after sdwing~to the
lower puddied places (after surface 801l
dried:to é'certain extent).
11.) Rodent and crab control E-_Adequéte‘control'ié requi;ed for prevention
.of water loss. Zine phosphide, Warfarin or

Fratol for rodents and Sumithion or Heptachlor

for crabs are recommendable. Rodents control

shali be c;ndqpted by the cooperative works
before Qomﬁencement of dry season rice
cultivation. |

12.) Insect control _ -1 It is bettér tq apply 5 kg/rai of Furadan

- or ‘Padan Mipcin at about 2 weeks after

 sowing.

2.2 Régoﬁﬁendation pf Appfopfiate Ricé Férmihg for.Rainy Season Crop
 ThéHt;éﬁépiaﬁting'fi¢e cﬁiliﬁafibﬂ'méthéd is recémmended in the raiﬁf

79e§§én:' BecauSe,-lf apply the dlrect sow1ng method there is high p0351b111ty

to be vlslted by the heavy raln thh strong w1nd soon after sowing thus uniform

establlshment of seedllng in the hlgh rate w111 be apt to hindered.
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2.)

3.)

4.)
5.)

6.)

7.0

8.)

9.3

10.}

11.)

Rainy Season Rice Crop

~ Farming practice

Yield target
Cuitivapidn method

Variety

Nursery size

-Seed rate

Preparation of seed

Seedling age at transplanting

Pléhting density and

" seedlings/hill

Root depth at transplanting
Fertilizer application

- ‘Basal

~ top dressing

Herbicide application

Recommendation

100 kg/rai’ (4400 kg/ha)

Trahsplahting in general
'RD;2§;"other RD varieties {will be.shared
aboutr70%) and phdtosensitive local varieties
viz. Khao Dok Mali 105, Nang Mol S-4, Khao
Pak Mor 148, Luang Pratew 123.

2 A 2
20 wa /rai (500 m"/ha)
6 kg/rai (37.5 kg/ha)"
Soaking and hastening of.-germination are
game as direct sowing.
18-25 days

. 2 . 2 i
100 hills/wa {25 hills/m ), aboubt 30 cm x 13 cm
or 20 cm x 20 cm and 3-4 seedlings/hill.

As shallow as”possible

30-40 kg/rai of Ammophos (16:20:0 or 20:20:0)

for RD varieties and 20 kg/rai for photesensitive

local varieties. Apply at puddling time

or 1 week after transplanting.

|20-30 kg/rai of Am. Sulphate (21:0:0) for

RD varieties and 10-20 kg/fai for local
Qarietiés. Apply at young panicle formation
stage about 45-50 days after transplaﬁting;
appl; 5lkg/rai of Saturn G. or Machete at

4-5 days after transplanting.
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12,)} Water management

13.) Rodents, crabs and insect =~

control

Mainﬁain'4¥5 cmﬂdepth of water_or irrigate

| about 8 om depth every week until 2 weeks

after flowering. However, “the -paddy fields

may bé dried after maximum tillering stage

for ébbﬁthOJGays.';

Same management as direct sowing.
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© SUMMARY OF AGRONOMICAL EXPERIMENTS
CONDUCTED AT AGRICULTURAL DEMONSTRATION CENTRE






1. iﬁtrodﬁc£ion

Agrlcultural DemonstratlonVCentre cénducted 1ots of agroﬁomlcal
experlments,'collectlon ex13ted technlcal datasg and their ana1y51s and fleld
observatlons in order to'lmﬁréﬁe.férmlng technologles on the transplantlng
and direct sow1ﬁg.r1ce.cﬁlt1§ation in both of dry and ralny seasoﬁs.

Approprlaté rice férmlﬁg practlceé §n the ba81s of the resuit éf
experiﬁentshaVekmen'establlshgd and d;ffused to the farmers ;n the projec£
throﬁéh the'éﬁtenéiOn:aétiQitieé in close'coopéraﬁion ;ith gove?nment agenciéé
qoncerned”énd.fafmefé quaniZation.r | |

Furtﬁé;méref.theﬁéenﬁre ﬁgitiplied'purified paddy éeed.of recomménded
high yielding §arie£ieé.ané disériﬁuféd"those seedrto the farmers.in order to
realize rice déuﬁle:cropping and increase yigld per unit aceragef.

coﬁséduently, the yearly rice production has been gfeatly increased.
. ffom singie ;ropping of'é.é tons'#er.h;ctafe.Séfore commeﬁcement 6f the cooperation
project to double: cropplng of 8-9 tén; per hectafe.én the avérage.

 although approprlate farming technlques of .the rice double.cropplng

have béen established, there are still many quetions.ought,to-be studied
regarding lookingifor promisiﬁg vériefy ih additioﬁ to RD-23, ﬁéiptagning'and
increésing of so0il fertiiity, minimizihg Qf watgp améunt_to be suppiied.for rice
'culti?afion, ;éekinq=£or efficient-weed contfol:methqd and e£ ceﬁra have béen

left for furtheEZWOrké:

2. Agronomiéal Experiment and Investigation:

During the tgchnical cooﬁéfation period, Agricultural Demonstration
Centre'éonducted-a lot Qf agronomi.cal experimeﬁfs,water ﬁanagement GXpefiments
and'inyéstiéationé.

Unfortunately, the Centre couldn t conduct experlments in the former
half cooperatlon perlod from Aprll 1977 to the rainy season crop of 1981.

The_reasons were as follows -
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2.)

3.

4.)

: Japaneee agronomlet was aselgned on December of’ 1979 about 3 yeare a£ter'

-the commencement of proyect eooperatlon.

'Reconstruotlon of. on«farm development was requlred 1n 1980 and 1981,

'because mlee coostructlons ' of 1rr1gat1on fac1llt1es, farmlng roads

and very poor fleld 1eve11ng were made by Sanyu Consultant Co

Soll fertlllty was. not unlform for conductlng of experlment due to poor
land consolldatlon work.: - | |

Necessary farmlng machlnery and equlpment were not orocured untll the year
end of 1981. N 7
Permaheof field:workers and iechﬁical.assieteote were nofreeeignea.

Accordingly, the Cehtre commenced regular ekperiments_from in dry

season of 1982.

2.1

1)

2.)

 RD Varletles for Rlce Yleld

'~ HNitrogen rate : 6, 8 10 ' and 12 kg/rai

_RD Varletxes ReleaSed Newly i __f'-_-. : 1083

.Agronomicai Experiment CondUCted'

: Method of experlment and 1nvest1gat10n
—"Deelgn : Mostly, Randaomlzed Completed Block and 4 Repl1oatlon -
- Plot size73_40 m =(8'm x 5 m): |
;,_éield_sﬁrﬁey?:.é m? (4 m x 2.m)'in.each plof.‘
;=.¥ield compooenfeﬁeufvey- 20 hllle/plot

- Molsture content : Converted 1nto 14 %

Effect of Appllcatlon Rete of Nltrogen and Year Crop season

1980 Wet
1981  Dry and Wet

.~ Variety : RD-7; RD-9 and RD-11 -

Effect of. Appllcatlon Rate:of Nltrogen and

1982  Dry and Wet
Dry '

o Nitrogen-rate':-o,'é, 16 and 24 kg/rai’

: _3,)".'

Varlety : RD—21, RD—23 and RD- 7 (control)

Effeot'of_Applloatlon Reteiof N;trogen and .

'“Photosensitiye Local Varieties andIHJVafieties.

for Rice vield . : . 11983 . Wet
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4.)

5.)

7.)

8.)

Year

Crop season

- ﬁitrageﬁ rate : 0, 6 and 12 kg/rai
- Variety : Khao Dok;Maii.iﬁs;.Khao Pak.ﬁor 148
'Lﬁang Pratew 123, Nang Mon S-4
___fRD-7,.§D-23'and.RD;27 - -
Effe&t'of'élaht Density and Applicatioﬁ Rate
of Nitrogen for Rice Yield - | 1982
- Planting deﬁsity:-11.4,_1é.o, 22.2 and 40
hiiis/m21(35x25, 25x25, 30x15, ‘25x10 cm)
- Application rate of:Nitrogen : 0 and 16 kg/rai
Effécf‘of_Prééeéing Upland Crops as Green Manure
for Rice Yieid 7 ' _ 1980
;_ Upland Crép_: Muang bean, Sesbania and
Crotoloria '(H;mﬁ) :
Effect_éf Application Rate and Timé of Saturn G.

for Establishment Rate of Seedling on Direct

' Sowing Rice Cultivation - 1980

- ‘Application rate : 5 and 7 kg/rai
- Application time : 3, 5 and 7 days before Sowing
Effect of Sowing Seed Rate and Application Rate

of Nitrogen for Rice Yield on Direct Sowing Rice

1982
Cultivation _ i 1983
- Seed rate : 8, 16 and 24 kg/rai
- .Nitrdgeh rate : 0, 8, 16 and 24.kg/rai
Effect of Sowing Seed rate and Application Rate
of Nitrogen (cooperation Experiment with Chao Phya
and Suphanburi Sub Project) 1983

1984

=111~

Dry.and Wet

Hetl

Wet

Dry and Wet

Dry

Wet

Dry



Year  Crop season

- - Variety': RD-23
~ Seed rate : 4, 8 and 16 kg/ral

~ Nitrogen : 12 kg/rai (Basal 6, T. Dress;ng 6 kg/ral)

9. Effect of P, O¢ and K, O for Rice Yield - 1982  Dry and Wet
| o | 1983 - Dry
- P, O rate : 0, 8 and 16 kg/rai
- KZIO rate : 0, 6 and 12 kg/rai

50.) Effect_of.Application Mgtho@_and Time of qual
Fertiliier for Riéé Yiéld ] _ -_ 1983_ Dry and Wet
| " 1984  Dry
-~ Basal feytiiize?r; N= 10. Péos;e, Kéd:é_kg/rai__ |
- 'Applicati;;_methpd : Puddlxng time
{deep placement) and 1, 7,-14”énd 21 days
.afﬁer ﬁransplanting }bréadcaétiﬁg onithe
surface g0il)
11.) :Fertlllzer Effect of Aml Aml (by product of
Ajlnomoto)as Basal Comparing w1th Chemlcal
.fertilizer _ i \ 1582' ‘ _ Wet
| ' ' 1983 , pry
- Basal : ami Ami (Nsé.s%) 300 L and 210 Lyrai
" Ammophos (16:20:0) 60.kg/rai |
;1'Top dfes#ih@_; Am. Sulphafe O:Qr 20.kg/rai

_;__Total:Nitrbgen = 13.8 kg/rai, P,0

'~ 12 xa/rai

th.) 'Effééﬁ”ofiAppligatioﬁ Time of Ami Ami and T?iple'

| lS'Lu-:)e'ir“ Phdsphaﬁé' IR oo qee3 wet
' L 1984  Dry
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Year

"= ‘Application time of Ami Ami : 1 week and

13.)

14.)

15.)

16.)

17.)

1 wmonth -before trénspiahting
- P, Oé'réte :'G;fé‘éﬁd'iZ kg/rai
Bffect of Ami- Ami, Uieé éndVT.S. Phosphate for
Rice vield | o 1984
- Basal : GHL 200 L + s 27_kg,.gML_éoo L+
PSP 14 kg, GML 200 L, Urea 20 kg +
TSP 27 kg,.Uréé'ZD kg + TSP 14 kg,
Urea 20 kg/rai |

- Top dressing : Urea 10 kg/rai respectively

Bffect of Seedling Age for Growth Duration and

vield o R ' 1984

“ -~ Seedling age :_20,-30,'40_and 50 days

Effect of Unirrigated Period for Growth Duration -

and Yield ' ' 1984

- Unifrigated period : 3;.5, 7, 9rdéys;affer
'disapearance ofrwater |

Effect of Moisture Stress for Rice Yield ' ' 1984

- - Moisture stress :aﬁ rooting, pfimodial,.bootihg
and_floweriﬁg stéée |

-~ Dry up period : for 10 days in respective grdwihg
sﬁagé

Effect of Sowing Time'of_PhbtoSenéifiQe Local

Variety for Growth Duration énd'Yield  ' 1984

- Variety : Khao Pak Mor 148, Luang Pratew 123

and RD=27

- Nitrogen raté : 0, 6 and 12 kg/rai

-3113-
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_ _ | _ | . Year  _ér§p seasoﬁ-
18.) Effect of Apﬁlicatibn Time of Fertilizer for ‘ '
Rice Yield | o B o 1984 ‘ Wet
- Variety : RD-23 and RD=27 | |
- Niﬁroéen . Basal =-0, 6, 6, 6 kg/rhi"
1st T.D.'= 0, 3, 0, 6 kg/rai
at 2 weeks after”tfahsplantihg
2nd T.D. = 6, 3, 3, 3fk§/r517
at young paniclé:fbrmation.stagé
3rle;D;.¥_0, 0, 3; 3 kg/rAi
| at flowering stage
- fTotal NPK : N = 12 kg/rai, P

. O0_ and X, O =6 kg/rai

2.5 2
2.2 Experiment and Investigatién for Wétef’Hanagement
1.). Water Requirement for Ploughing and'Puddling 1983 Dry

{at Aéficultural Demonsffétidn bentxsjq
2.) Water Requirement in.Depth - \ ' . 1984 : Dry
(at Agficultufai Deméhstration Centré) 7
3.) Pfactiéal Water managementrExperiment at_Mae,Klbné
Pilot Project (Coqperation Experiﬁent with Extension
~ and Water ManagéﬁeﬁF-Sécgioq;_RID.) | o 1984  Dry
- érea investigéted ﬁ 3 tefminal irrigation units
i .:.Intensiéelygéontfqled'arga (18;i ha)
.ii. JSem%;intenéivéiyVconfrqled areé k18.3 ha)
iii 'Coﬁm;ﬁﬁégéé (19.1 ha)
o - 1M§in.iﬁeﬁ.§f in§é$£igation
N  ; _ Watér';eguiremént.fof_field preparation
.ii  'Wéte¥ féquirement féf_tﬁe period of paddy
= _groﬁihg |

-114c



-iii Water discharg of drainage ditch and
main drainage canal
- Progress of farming work

~ - Ricde production

4.) Paring Capacity in Paddy Field : 1983 Dry

3.

3.1

- For using of combine harvester

Summary of Result of Major Experiments

Effect of Application Rate of Nitrogen and RD Varieties Newly Released’

RD-7, RD-21 and RD-23 are the typical recommended paddy varieties

' at the present in the Mae Klong river basin. For these varieties, application

quantity of nitrogen changed from 0-24 kg/rai and investigated the yield and

yield components respectively. The results obtained were as follows :

1.)

2.)

A%_to the yield, among the varieties and nitrogen levels, the significant
difference was noticiable in 1% level'fespectiVely. It denctes that
selection of variety ana application of appropriate éuéntity of nitrogen
are most important factors for getting hiéh and steady yield of paddy.
In comparison. of the yield among the varieties in the last 2 experiments
(dry season 1982, I983) were as feollows

RD-21 > RD-23 > RD-7

According to the inveétigation, between RD-21 and RD-23, there was
not'muc§ difference but between these 2 varieties and RD-7, conéiderablé
difference was shown.
If consider RD;21 variety on iﬁs yield only it seems as a most excellent
variety but should be judged it by adding the result of growth investigation,

it is not guite preferable because it needed about 20 days from commencement
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3.)

4.)

5.)

‘Further, RD-7 variety has not ohly emailer'yield'potentiality compared

of sproutlng out head to completion of headlng. CrtTis bénsidered.that

RD-21 as a variety has not entlrely flxed and it is Stlll contlnue

segregation.

.

with RD-21 and RD-23 but also with the defect of susceptibility to the

Rugged Stunt Vlrus.

Judglng from the reasons mentxoned above, RD- 23 is tha most excellent

variety for the Mae Klong Irrigatibn-Project'area"at'thé present time.

'-Accordlng to the result of analy315 of experlments and data obtalned from

“seed multlpllcatlon of paddy cultlvatlon, 90 120 kg of nltrogen quantlty

per hectare is considered'asjapprbpriate in the_pilbt_areas.:

Further, in the case of that the irrigation water is sufficiently supplied

"during'rice'cultlvatlon perlod, a paddy productlon of approxlmatlly 2, 500—

4,300 kg/ha can be obtalned though no fertlllzer is applied. This yleld
is far more than average yieldldf T,BODikg/ha-ie whole fhailand. Thus it
denotesehat how an important ‘factor the irrigation water’ supply be for
the paddy eultlvatlon; Tabie mentioned below shows the yield obtalned

by no fertilizer application rice cultivation in the’ dry seaseh, 1982

and 1983.
varioty Yield (kg/ha)
1982 T - 1983
‘RD-7 o 3,075 2,519
S mpe21 - 4,362 ' 3,760
'RD-23 4,181 3,473



3.2 " Effect of Planting Density and Application Rate of Nitrogen for Rice Yield

The experimeﬁtézcogduc£§é in-ofdef to.find:dut proper plgnting
density.oﬁ”tﬁe transpiaﬁtiné'cul£ivation.: | |

Accordlng to the resulg of experlments, in the case of nltrogen
quantlty of. more or 1855 100 kg/ha (16 kq/ral) applled the plantlng den51ty
: 0f'22.2 h%lls/m -(30 cm'x'15_cm)_1s pon31dered as most practlcal. If thg
hllls/m is méde to é;er 40.hills, it wili not only waste labéur for tfﬁasplanting'
but also causes lodglng in the early stage of matur1ng thus it will relate o
Vdeﬁrease of yleld. | |

Further, when‘the paddy 13 cultlvated wlthout fertlllzef application
of small quantlty of fertlllzer with den51ty.of Qnder 16 hills/m ,_1t'is hard
to ensurerthe.neceésarf panicles for obtalnlng high yield and this is another

cause of yield decrease

3.3 Effect of Sowing Seed Raté.and ApplicatianRate of Nitrogen for Rice
" Yield on Dlrect SOW1ng Rice Cultlvatlon _ |

The experlment conducted by RCB in 3 seed rate (8, 16, 24 kg/rai)
ana 4 lévels of nitrogen application (0, 8, 16 ;nd Zdrkg/rgi) |

according to-the result of_analyéis, for the inqreésing of quantity
of nitfogén application.aﬁq seéd qﬁaﬁtity, the yield was increasing but when
the quantity of pitrogen applicati&n :gached to 24 kg/rai, the yield of the
treatmen£ using éhé seed quéntity of 24 kg/rai was decreased.‘ In the case
of seed rate of 16 kg/ral, the yleld was hlgher Lhan that of seed rate of
8 kg/ral and 24 kg/ral but yleld in between seed rate 16 kg/rai and 24 kg/ral
was not slgnlflcant dlfferencg in statlstlc. 35 the concluslon, the opﬁlmum
quantity of sowiﬁg seédrand nitroéeﬁ fﬁr the germinated.seed dirgct spwiqg

rice'cultivétion in Mae Klong pilot areas are judged to be about 16 kg/rai

(100 kg/ha) respectively.
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3,4__ .Effect of P2 05 and K2 o] Appllcatlon for Rice vield
The experlments were conducted by RCB method and 4 replleatlon in
_ the 3 levels of appllcatlon quentlty of P, O (0, 8 and 16 kg/ral) and Kz o)
(0 6 and 12 kg/ral). | | |
“In the experlment conducted in dry season 1983, s:gn1flcant dlfference
amono the yteld was unnotlclabie reepeotlvely but for the splkelets/panlcle
and 1,000 gralns welght; the 51gn1f1cant dlfference is n0t1c1able..‘Further,
on the experlment of ralny season crop 1982, in both of yleld and yleld
components; the significant dlfferenee was noticiable. Summar;z1ng, for the
fertilization effect of P2.05 and K, © are judged as follows :
on the Mae klong river b331n, whan conduct contlnuoosly rice double
cropplng in a year and obtaln the yleld of more than 4 000 kg/ha/crop, 1t is

consldered that from the 3rd year after commenoement of rice double cropplng,

in another words, from the 5th crop,'to apply the P, 05 and Kz O is recommendable.

3.5 Effect of Application Method and Time of ‘Basal Fertilizer for Rice Yield
The test Variety was RD-23 and the basal fertilizer appiied'per rai

0=6 kg and the tlme for appllcatlon of basal

were N*10 kg, =6 kg, K

2 5 2

fertlllzer were - divided 1nto 5, _that is to- say, at the time of puddllng, 1 day,
h? days, 14 days and 21 days after transplantlng. The‘method of basal fertilizer
'applicétionﬁnere that deep'oleoenent'of'fertiiiZer-Q;s made atrthe puddliné
time and the othets.nere hroeacésted on“the ;oii surface., The yielde were
'in?estigetea'on‘fespectiVefapblicationrtime.ofnbaeal.feftilizer. |

| .Accordlng to the result of. yleld 1nvestlgat10n, there were no

-slgnlflcant dlfference among the treatments but the ylelds in the treatments

'of.fertilizer applicetion'at the time of puddllnq and 1-2 weeks after

~transplanting were higher. than the others.
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3.6 ;Fertilizer'EffeCt of Ami-Ami as Basal-Comparin§ with Chemical Fertilizer
~(Ami~Ami 3 By'pfoduef of Ajiﬁomoto; Nitrséen*Content 4;6_%}'_0

The ekperiments were conducted in the réiny.season, 1982 and dry’
season;'1983.

'According to the result of éxperiﬁents, the effect of Ami Ami was
~broved as not inferiqrito chemical:feft%lizér in cbmparison. It waé executed
additional experiment'ih.ary:seasdh 1983..lThe re3u1t.was'similar to tﬁe'
experiment of last time. .Among the different of fertilizer, thé’sighifiéant
differenée-was ﬁnnoticiable.but-the yiéld in.bethen Ami Ami épplicéfioh and
.without.fertilizér, the significant,différence of 1% was found. :As it was -
méﬁtioﬁéd'in_the report of Seed ﬁroduction Rice Culture in the dfy season 1983,
_fﬁéICOst of uéinq Ami Ami is cheaper about B 800 /ha than that of using the

chemical fertilizer.

3.7 "Bffect of'Application'Rate of Nitrogep and Photosensitive Local and
RD Varieties for Rice Yield |
4 TYﬁical'lobal'ﬁarieties'of Khao Pok Mali 105, Nang Mon S-4, Khao
Pak Mbia148*and 3 RB:Varieties of RD-27, RD-7 and RD-23 (RD-7 and RD-23 are
non'pﬁotosenéitive variety) were used as test variety. Amount of N application
per rﬁi were varied in 3 levels of 0;'6,.12 kg for each variety and; then
investigated the yield and yield components reépectively.
“The result appeared that in the case‘of:N'application amount in 0 kg
'pef rai, the.yields of varieties per. hectare were that the 2 varieties of RD-23
and Nang Mon S-4 was about 3,600 kg, the 3 varieties of Khao Dok Mali 105,
Khao Pak Mor 148 and was in the level of 3,300 kg and, then Luang Pratew 123

in 3,000 kg'and RD-7 was in 2,600 kg thus the difference of yield per ha between

highest and lowest was 1,000 kg.
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In the‘case‘of:N'épplication'amdunt.wiﬁh 12.kq/rai,-the yiéld/ha
ranged that the RD-23 in hlghest of 4,650 kq, next Nang Mon 5k4 in: 4, 200 kg,
RD-27 and RD-7 in, the level of 3,800 kg, Khao Dok  Mali 105 in 3 600 kg, Khao |
Pak Mor 148 in 3,500 kg and Luang Pratew 123 in lowest of 3, 000 kgn

“Further, in the case of N was applled in 12 kg/ral, the rate of yield

" increase in percenta‘ge on the basis: of the yleld whlch nltrogen was not applied
at all, RD 7 was highest rate in increase of 46%, and next-wag RD-23 in 30%
~_ Nang Mon S-4 in 1'79_6, RD-27 in 15%,, Khao Dok Mali 105 in.10%, Khao Pak.Mor 148
in 5% éﬁd Luéhg-?faﬁew 123 “in. 3% in,éﬁmpari;on; ‘The‘rate of yiéid iﬁcrease
of non . photosensitive varietieé‘was higher than that’of photésénéitive vérieties.
Bésﬁﬂes, when. nitrogen was appiiéd in 12. kg/rai, ricé ﬁiant. oﬁfphotosensiﬁive |
varietigs lodged: completely durihgithé peridd_of flo&eriﬁg And eafly_ripeniﬁg
sﬁéqe, while plants of RD-7 and'RD¥23nlodged dnly partialy.

' éoncluding.from the result of experiments'rejarding varieties and
application gquantity of nitrogén, it can be said as follows :

- RD 23 Varlety ‘is not anly able to get hlgher productlon, though

At is- cultlvated w1thout fertlllzatlon comparlng w:th other varletles but ‘also
the efficiency-of.fertilization is high and, also, it is able to be cultivated
inibothgréiny and dry season 50, that this variety is considered at the preéent
time.as most exécelleht.oﬁé.f@f thié.Mae_KlOng Project area.

- Most of the: photosensitive varieties show Low efficie_n};y,_ofj L
-.fertiiization, ;n the-case of-cu}ﬁivaﬁion withogt fertilization or with smail
'émbﬁnt,df.fertilizer;applied,:considepable high Yield couid.berexpééted, The

- 1imitatiqn_of nitngen aﬁounpﬁappliéd,is considerated. as uhder.lZ.kg/rai.
:U”jffrﬁé,tb-thé RD-7 yqfiéty,:tﬁe:yield in the-casé:of_cu;tivation
?Qithﬁpglfeffiliigfi;h.ié iﬁfefior.£0 th§i10§al'vardetiés-inrcompafisgn.and the

2yiéld potéhtiaiity is.éléo]low."In_additioh, RD-7 ‘is one of the msot susceptible
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variety to Rugged Stunt Virus. $o that it ought to be ruled out as a recommended

variety for this Mae Klong Pilot Project area.

3.8 Effg‘ct:_of Application Time of Ami-Ami and Triple Super Phosphate
'.As'the'vafiety for‘exﬁeriment, the RD-23 was used and GML éf 300 liters
(Na13.a.k§/rai)'applied aé.basal.manure._ The time of application of Aﬁi-Ami
wéfé_divided to 1 weék and 1 month before transplanting. The triple super
phoébhate appiicatioﬁ were variéd in © gg; 6 kg, 12 kg/rai and all quéntity
of'fertili%er was applied“for the basal.méﬁure and nothing was applied as
addiﬁionalxéé;£;liz§r; | | | a |
Aééording to the result of analyéis,the significant difference was
noticeable between tréatménfs for the application time of Ami Ami. The yield
in the treatment of Ami Ami application on 1 moﬁth before transpléhting reached
4,000 kg/ha and exceedsd that 6f the treatment of Ami Ami on 1 week before B

0 in between treatments, the significant

2

transplanting. The response of P 5

difference was”hdt ﬁoticeable{
3.9 Effect of Ami Ami, Urea and T.S. Ph05phate for Rice Yield

The variety for experimentIWas RD-23 and the method of fertilizer
application were.made to the fGllowing 6 kinds and, then the investigation

of yield were performed respectively.

: o o Treatment -
Fertilizer _ Basal/rai Top dressing - NPK (kg/rai)
Urea (kqg/rai)
1. GML 200 L _ 10 13.8-12-0
TSP 27 kg
2.. GML 200 L S 10 13.8-6-0
TSP 14 kg
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GML - 1200 L C 210 - 13.8-0-0

Urea 20 kq 10 R 13.8-12-0
PSP - 27 kg

Urea . 20 kg . 10 - 13.8-6-0.
TSP - o 14 kg . |

Urea . 20 kg - - 10 . 13.8-0-0 -

According to the result of yield investigétion, significant difference

was not noticeable in among the treatments.

In considering the result of a series of experiment regarding Ami Ami

fertilizer, it will be concluded as follows :

1.

3.10

The Ami Ami poéséss'the fertilization effect not inferior to that of Urea, .

-Ammonium Sulphate or Ammonium Phosphate.

The fertilization effect of Ami Ami is high durability in comparison with

qherh_ical _ferti\liz'er .

The préductibn cost using of Ami Ami is cheaper than_£hat of using chemical

fertilizer,

However, the effect of P2 Os'is.not cémfirmed yet until the present time.
Detéiled Infqrmatidn and‘Reéult of Other Experiment and Invéstigafipn

As to the detailed information and result of other experiments and

investigations conducted at the Agricultural Demonstration Centre and in the

pilot aréa, ydu:are_kindly_:éfeféd to the reports_whidh are separatly pound.

List of technical reports is given as below.



1)"_Réﬁort’of thé Paddy Cultivation in the Dry Season, 1982.
2): Réﬁort bf the Péd@y Cui£i§ati6n in the Rainy.Seaéon, 1582.
.'3) 'ﬁeport_of the Paddy Culﬁivéﬁioh in the Dry Séason, 1983,

.4) Report pf the Paddy Cﬁltiﬁatién in ﬁﬁe Wet Season, 1983.

5) Report of the Paddy Cultivation in. the Rainy Season, 1984.

4, Recdmmendatiﬁn
A%)}srqp:riate rice farming' p_ractices ba_séd on the result of experiments
diffused tcithé farmers in the project. Aérthe reéult, yearly riece produétion
was.grétely increased in comparison with that Of.beforé commencement Ef the
project.
Howeﬁer, still maﬁy quetions ought to be studied have been left for

_ futherrwork.

They are :
4.1 _VQriety

:The most pdpﬁlar variety at the present in the project is fhe RD-23
which shared abput 90%_bf the total planted area in the dry seasoﬁ'ana about
60% in the rainy season. |

Planting one variety in wide area should be avoided because it causes
.the risk of crop failﬁre due to insects, diseases and natural ca1amities. So
as to minimize the risk some other promising varieties should be selecfed.

4.2 Soil fertility .

Soil fertility of paddy field will be decreased owing to theé continuation
of rice double cropping for many years. Cbunterméasure'to prevént the decrease
of soil fertility is the important mattgr to be considered. . Returning rice
straw without burning is recommended in'addition.to the application of adequate

amount of chemical fertilizer. Agronomical experiments should also be conducted-
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on applying some orgénié féffiliée};.i.e.‘gfeen"mﬁnuré, city coﬁéoét,'cow'Qun§; .
chickén'ﬁanure,'“ | o | |
4.3 Pradtical ‘eﬁperimelllt_s

Conduétiﬁg foliéwing‘bfacficéi'ékpériméhé feé;fding:riééféﬁiﬁiﬁéiion
should be contiﬁped:‘ | e

- Effect of:mbisture streés at main growihg.stagéé'for riqe yield

- Effect of:ghifrigated pericd for Qrowth duration ahd'Qiéid 

- Effect of édﬁing time of ﬁﬁotbéeﬁéitive.loéal vafietf for growth

duration ahd yield.
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