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LETTER OF TRANSMITTAL

Mr. Shinsaku Hogen

President

Japan International Cooperation Agency
Tokyo, Japan

Dear Sir,

We have a pleasure in submitting herewith the report on rice
cultivation trials at Ed-Dueim in compliance with the Terms of Reference
agreed between the Government of Japan and the Government of the Demo-
cratic Republic of the Sudan.

This rice cultivation trials were formulated in accordance with the
advice from the advisory cdﬁmittee set for the feasibility siudy oun
rice development project in Abu Gasaba basin, and have been carried out
from June, 1977. This report contains all the findings obtained during
a period from June, 1977 to November 1978.

The purpose of this trials is 10 collect the reliable data on
rice cultivation in the project area for the study on the rice develop-
ment project. Findings obtained from the experiment were fully in-
corporated in the feasibility report.

It is our sincere hope that the data obtained from this experiment
will be fully utilized for the development of rice cultivation in the
Sudan. In submitting this report, we wish to express our sincere ap-
preciation and gratitude to all personnel of your Agency, the Embassy
of Japan in the Sudan and the officials of the Sudan Government concerned,
for the couricsics and cooperation extended to us during our field work
and ‘home office work.

Very truly yours,

Wal/i) 2T R
Seizo Matsushima
Rice Expert
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1. TIntroduction

Hereinunder prepared is the primary report on the rice cultivation

trials at Ed«Duéim, White Nile Province, the Sudan.

Tn 1976, the Sudan Government requested the Japanese Govermnent %o
despatch a survey team for the rice production development in the lower
basin of the White Nile and in response to lhe request, the Japanese Govern-
ment dispatched a tecknical survey team for the feasibiliby study on the
Abu Gasaba Rice Development Project in Mdy 1977.

The rice cultivation lrials at Bd Duicm have been éarfied out to
clarify the possibility of rice cultivation {twice a year and to realize
the economical Tice production with 1rr1gat10n and mechanized farming

~under the arid ¢limate, in the experlmental farms of 0,3 ha and 2.0 ba,

based upon the study results and 1Pcommendat1ons issued by the teams.

The following programme were set for this trials.
{a) PField work

(1) Cultivation of rice from May, 1977 to November, 1978.
{ii) 'Reclamation'of:paddy field'df 2.0 ha and the operation and
managemént of the experiments
(iii) Observation of the condition of rice plants
(iv} Measurement of rice yleld
(v) Technical training and guidance for counterpart personnel on the
following items.
. Cultivation i{echnigue and crop management methods including’
way of fertilization
. Methods of plant growth observation
. Methods of crop yleld deternination

(b) Home office work

Based upon the test results in the above, the followihg study were

made.

(i) Selection of appropriate varieties

(ii) Setting of appropriate cropping pattern and farming practices






This rice cultivation trials ineluding crop experiments were carried
out during a period from early June, 1977 to March, 1978, in experemental
farms at Ed-Dueim, capital of White Nile Province. In the first stage of
“the experiment, about 0.3 ha of a test farm was established for a small

scale experiment in May, 1977.

.Subsequently, in order to estimate more accurate yieldihg potential”
and to multiply the rTice seeds, and to demonstrate the rice cultivation
fcf“the officers and farmers the test farm was enlarged to 2.0 ha. The
crop experiments and the seed multiplication as well as crop demonstration
work have been,continﬁously'practiced till early November, 1978, in great co-

operation with the counlerpart personnel of the Government of the Sudan.

The total planted area in Octobef, 1978 was about 1.6 ha with follow-

ing breakdovn.

Seasonal plantihg'test. 370 w°
Fertilizer element test 210
Nitrogen amount test 200
Spacing test For transplanted rice - 360
Spacing_test for direct sown rice 710
V&riety test o . 1,320
Cultivation method test 990
" Herbicide tes% | | 1,350
Nursery bed - ' 530
Seed multiplication 9,700
15,740

All the data and findings obtained in the above work area contained in

this report.

A11 experts dséigned_to this experimenf would like to make use of

this opportunity for expréessing their sincere gratitude and appreciation

to






to H. E._Mohamed'El Said Bl Shaar, Commissioner of White Nile Provincse,
and Dr, Abdien Hassan Abdoun, Director General of Engineering Administra-
tion, and all other authorities concerned for the most helpful cooperaticn

and kind arrangements extended to them during their field work.

2. General Degcription

_The Democratic Republid of the Sudan is the largest gountry'in
Africa having a total area of approxlmabely 2.5 million kmz. The

popu]atlon is about 16.5 million and its density is 6.6 capita per kmz.

The Sudan has a continental tropical climate with two distinct
seasons, wet and dry, except for a narrow strip along the coast of the

Red Sea where winter rainfall predominates.

The Nile and its tributaries play a véry'impdrtanb role in the .
national ecdnomy by prdviding the irvigation water, Available water
.resdurces for the Sudan in the Nile water is 18.5 billion m3, of which
only about a half are being used for irrigatioh purposes. The rest ave

remained unused.

The Sudan possesses a vast fertile land for the agricultural
aevelopment. According to the study of the agricultural development
in Sudan conducted by FAO in 1970, it was estimated that about 30 % of
the total area of the Sudan, equi%alént to 75 million ha, is usable Tor
crop and livestock production. However, only 13 % of the total area has

been used for these purposes, namely 4 % for cropping and 9 % for pasture,

Agrlculture is a predominant sector in the natlonal economy
Around 40 % of the GNP is produced in this sector and about 70 % of the
populatian'is engaged in this sector. About 95 % of the total export

value is deprived from this sector,

The principal agricultural commodities for export are cotton,
‘groundnut, seasame, gum'Arabié_and meat. The.eprrt share of cotton is
approximately half of the total export amount. The cotton has beéﬁ sub-
jected to the sharp fluctuation -in the international price in_recent
yedrs. This fluctuation is the major cause of unstability of the national

economy. In this context, the Sudan Government has been encouraging






the diversification of the exportable crops from cotton to sugar, wheat
and rice, etc., in the six~yecar Development Plan (1977/78—82/83).

A production and the planted area of rice in the Sudan in the past
six years are estimated respectively at about 12,000 tons and about
10,000 ha. The major production areas of rice are Gezira, Bahr El Ghazal
and Eguatoria. Thé'avérage yield of rice in 1975/76 in said areas is

1.19 ton/ha, 0.32 ha/ha and 0.57 ha/ha, respectively.

The consumpbion of rice in the Sudan and in the neighbouring Arabic
" countries have increased rapidly. About 13,000 tons of rice were im-

ported by the Sudan in 1973/74.

The Sudan Government is planning to expand the rice production
prim#rily to attain SelfQSﬁffiCiency and secondarily te export the
surpluses to neighbburing counfries, and in the first plannedto promote
the rice:productioh in Abu Gasaba swampy area, 20,000 ha_wheré have
been subjected to seasonal inundation and been abandoned since the com-

pletion of the Jebel Aulia Dam.

_ Abu Gasaba Swémpy area is situatled about 40 km.sduth from Ed-Dueim
.and is a narrow and flat strip along.tﬁe 1éft bank of the.Whité Nile,

The average altitude of the area is about 376.2 m above a mean sea level.
The cliﬁate in the area is tropical afid. The mean monthly_temperature
vafies from_25éC to_33OC during & year. 'The relétive humidity is low

of 22 % in March and April, and high of" 71 % in August. The average annual
rainf&ll_at Edmﬁueim is about 296 mm and 80 % of which is conceﬁtrated

in months from July to September. Predominant soils in the area are

Vartisols, and are characterized by heavy clay in texture,

3. Methods of Experiments

3.1 Objective_

The rice cultiVation.trials at Ed-Dueim have been carried out to
collect the necessary data on the rice cultivatioﬁ for the fe&siﬁility
study on the vice development project in Abu Gasaba basin., The experi-

ments and trials were performed for the following objectives.






(1} Selection of the most suitable rice varieties to the project area.

{2} Selting of the most suitable cropping pattern particularly for

introducing the double cropping in a year.
(3)"Cbnfirmation of the potential yield of rice

(4) Setting of the suitable cropﬁing practices to be applicable to

the mechanized large scale rice cullivation.

() Tfaining of counterpart personnel and demonstrafing'the rice
cultivation For the local farmers.
3.2
3.2 Methods
A tést ficld of 0.3 hectare for a small scale experimenf was'rew
claimed into- a paddy.field at Bd-Dueim in=Juhe, 1977. In this small
scale expériment, fariety {est, cultivation method.test, seasonal plant-
ihg test, for the main cfopping season (rainy season) were carried out.
Along with the crdp.éxperimeﬁt, growth ﬁroéess of rice plant and local
ﬁlimaﬁéi‘qonditions including water temperature were also investigated.
Following the cxperiments in the main‘cropﬁing season, off-season (dry
season) experiments were made during the months from November, 1977 to
March, 1978, in which the variety test and the seasonal planting test
were mainiy carried out. Reclamation of a new ekperimental field of
2.0 hectares was started in December 1977 and was finished in March.
In this large scdle expérimenﬁ, the following tests were carried out with
three replications excépt the seasonal test and the preliminary variety |

test,
1. Variety test
2. Sgasonal planting test
3. Ferﬁilizér element test
4. _Nitrogén ambunt.test
5. Cultivatioh'méthod test
6. Spacing test

7. Herbicide test






i) Variety test

{a) Variety test in the main season in 1977

The objective of this experiments is to selectl the varieties
sutiable to the Gasaba area with high-yielding ability, high resistance
to diseases and insect pests, and lodging under the mechanized:farming

and irrigated conditions, -

From various-rice growing countries of the world, 26 varieties
were collected and raised in the plots under the anticipated'farming
techniques of rice cultivatioh'in the projecf'area. The name of ecach

variety and its breeding'country are listed below.

Yariety Countfy Vafietx Country
Fujiminori Japan IR-298-12-1-1-1  Philippine
Reimei ' " IR-2053 S
Toyonishiki " IR-2153 "
Koganenishiki =~ "  IR-22 L
Asominori " IR—i514 H
Taichung 65 ' Taiwan IR-20 "
Taichuilgyuku " IR-8 "
Toitsu Korea TOS-103 ' "
Dawn U.S.A. SLM-18 Surinum
Blue Bonnet " Kuang Chu 15 (C-15) Chiha

' Chen Chu Ai 11 (C-11) »
Cawad Mali BG~34-8 . - 3ri Lanka
TR-127 Phildippine BG-90~2 "
IR-5 ” '

_: Urea was applied at a rate of 200 kg per hectare in total, and its
appiication:was'equally nade 4 timess i.e., at the 5th leaf stagé, just
before the most active tillering stage, jusi before the feduétion
division stage and at the full heading stage. Triple superphospﬁate

was applied at a rate of 100 kg per hectare as a basic application.






Herbicide {chlomethoxynil, X-52) was applied at a rate of 30 kg

per hectare at the sowing and on the 7th day after transplanting:

The spacing was 30 cm x 15 cm (22,2 hills/m2).' The following
specific items weve measured or examined’ heading date, maturity date,
culm length, panicle length,”disease resistance, insect resisbance,
lodging resistance, pefcentage of ripened grains, 1,000 grain.weighﬁ

and grains yield per hectare.

(b) Variety test in the off-season in 1977

Tt has becen said that the rice cultivafion in the off-season (dry
season) is hardly possible meteorologically in the middle Sudan.: Serutiniz-—
ing, however, the data obtained in Sudan and in other;cbuntries, following
assﬁmptions were made that even if fhe sowing were carried out in.November,
it would be poséible to get 3 or 4 tons per ha, and if the sowing were carri-
ed out in February it would be able to get 4 or 5 tons per ha. In order
to ensuve the above assumpbion and, to select the adptabie varieties
to harsh climatic condition of cool and hot temperature in the off-season,
the varietly fest was set up using 31 varieties to bé sowing in November
and 20 varieties sown in February. The name of each variety and its

breeding country are listed below.

Varieties sown on November 3 to 6

Variety ' Country Yariety Country
Fujiminori . Japan Toitsu Korea
Reimei n C-6 : China
Toyonishiki n c-11 K
Norin-17 " C-15 "
Dewachikara o HINO "
Mutsunishiki " 1R-32 Philippine
Saganishiki _ mo IR-36 "
Matsumai. _ " : IR-28 "

Chuemon B " TR-30 - "






Varieties sown on November 3 to 6 (continued)

Kiyonishiki .Japan
Taichung native 1 Taiwan
Waikyalkunantoku "
Taichung 65 "
Taichung Ikulyu n
Ishiﬁ Korea

Yarieties sown on February 13

Sri Lanka

BG-34-8

$0S-103 Philippine
IR-36 . "

IR-30 . - "

TR-5 | | "
Cthaa w

TR-40 ' "

C-15 '”Chiﬁa
SLMQIS Surinum

Kores

ISHIN

Variety sown in March

BG-34-~8 Sri Lanka

IR-22 Philippine

IR--8
IR-5
IR-28

IR-24

IR-29

IR=40
SIM-18

BG--34--8

BG-90-2

IR-298-12-1-1-1

IR-36
IR-22
IR-28
IR~29
C-11
HINO
Toitsu

Taichung 65

Philippine

Surinum

Sri Lanka

Sri Lanka

Philippine

‘Korea

Taiwan






The amount of 230 kg of urea and 100 kg of triple superphosphate
per hectare in total were applied. The total amount of triple super-
phosphate was basically applied just after the transplanting., Urea was
split-applied four times for the test started in November, i.c. 50 kg/ha

~at the transplanting time, 50 kg/ha on 14th day after the transplanting,
65 kg/ha at the reduction divisidn stage and 65 kg/ha at the redugtion
division stage and 65 kg/ha at the full heading stage. 1In case of the
test started in February urca was applied at a rate of 100.kg/ha just'
after the ifansplgnting and no urea was applied around l4th day after
the transplanting. Othef fertilization was cérried out in the same
manner as that .of the test stdrted in November. Seedlings were uprooted
and transplanted on around 20th day after the sowing, Planling densify
waé 25x15 cm {26.7 hills/mg). _Percentage.of unfertilized grains was
added'to the in#estigation items listed for the vdriefy test in the main
season in 1977 to estimate the damages cdused by the hot and cold tem-

perature.

¢) Variety test in main season in 1978

The objective of this test is the same as that of variety test in
the main season in 1977. In thjs'test, experiments were carried out
with 2 or 3 replications. -Names of the varieties used and their breed-

ing counbtries are shown below.

Variéty Country : .Egziggx Country
BG-11-11 Sri Lanka IR-29 Philippine
BG-33-2 n 1IR30 n
BG-34-6 " _ IR-36 n
BG--34-8 n IR-38 "
BG-34-11 " IR-40 "
BG-34-12 " IR-298-12-1-1-1 n
BG-90-2 . " | - IR-2053 "
BR—4 Bangladesh T05-103 "
BR-5 " C-6 China
IR-5 Philippine C-11 "
1R-8 n C-15 oo

IR-20 " Ishin Korea






1R-24 Philippine Toitsu Korea
IR--28 " Taichung 65 Taiwan

Taichung Native 1 "

This test was made by the randomized block method with three

repiications for major variebties. Avea of a plo£ was at least:lB mZ,

.The total amount of 150 kg of nitrogen and 75 kg of phosphate.per
hectare was applied. The total amount of phosphate wag basically applied
just after the transplanting. Nitrogen was aplit-applied at three times
i.e. 80 kg just after the transplanting, 40 kg at the spikelet differen-
tiation shage.(on 23rd day before headiﬂg), 30 kg at the full heading
stage.)

Séeds_were_sown at a rate of 65 g per square meter in the nursery
Bed. Seedlings ﬁere uprooted afound 20th day éfter sowing and were
" transplanted in the wain field at a density of726.7_hi115/m2 (25 x 15 cm).
The following'items were'measured or examined; inifial heading date,
mediwn heading date, full héading:date, maturity daté, culm length,
panible'length; disease reSisfaﬁCe, insect resistahcé, lodging resis-
tance, percentage of ripened grains, percentage of un—fertilized gains,

1,000 grain weight, quality of brown rice, and grain yield per hectare.

ii) Cultivation method test

(a) Cultivation method test carried out in 1977

In order to find out a difference of yield by planting methods,
an examination was made by the following planting method using IR-298-

12-1-1-1,

a, Direct gowing (drilling)
b. Direct sowing (broadcast)
¢. Ordipary transplanting

d, Broadcast transplanting

Applications of fertilizers and herbicides were carried out in the
same manner as that in the variety test carvied out in the main season

in 1977.

- 10~






_ The spacing for both transplanting and broadcast transplanting methods
was 30 x 15 cm (22 hills/mz). The sowing rate for the direct sowing
method was 60 kg.of pad&y seeds per hectare. The distance betwoen rows
was 30 em. ' The investigation items were the same as those for the variety

test carried out in.the main season in 1977.

(b) Cultivation method test carried out in 1978

VThé objective of this experiment is to compare the transpldnting

method with the broadcast~bransplan£ing method and direct sowing method.

Using the variety, C-11 the following 8 treatments were set up

under the randomized block method with 3 replications.

- Spacing and Seecding Rate

2
Transplanting 30 x 20 em (16.7 hills/m™)
30 x 15
Broadcast—transpianting 16.7 hills/m2

3
22,2 hills/m”

Hand trangplanﬁihg with 22.2 hi_lls/m2

broadcastabie seedlings

Direct sowing in stripe : 30 cm, 80 kg seed/ha
Direct sowing (Drilling) - 12 cm, 80 kg seed/ha
Dirvect sowing {Broadcast) : 80 kg seed/ha

Applicdtion of Tertilizer was the same as thatl applied in the

variety test in 1978.

Area of a plot was at least 13 sqﬁare meters. Investigation items

were the same as those applied in the variety test in 1978.

-~ 11 ~






iii) Seasonal planting test

The objective of this test is to determine the optimum sowing and
transplanting date for the main season cropping as well as for the
off-season cropping for establishing the most suitable pattern of two

croppings a year for the project area.

As the first stage of the test, a simple test was carried out using
IR-298-12-1-1-1, to determine the optimum sowing date for the main
season cropping. Fertilization and planting density and investigation
items were the same as those for the variety test carried out in main

season in 1977.

| Following the test in the main scason, the test for off-season was
carried out using three varieties, i.e. IR-8, IR-20 and C-6. Sowing was
carried out in every half month interval starfing in November., The way
:of Tertilizatién was the same as those for the variety test.in off-season

in 1977.

After the first trials of the seasonal planting test were prelimi-
narily.conductéd,'the'seaSonal planting test in prédise way haé beén
carried oub fromlJune, 1978. In this test four varieties are plaﬁed'to
be sown every menth throughout a yeari Chen-Chu-Ai {C-11) {Short term
fariéty), IR-20 (medium~term variety), I[R=8 (long-term variety), C-6
_(1ong-térm variéty). Area of a plot is planed te be at least 13 square
meters, The experiment has'been éarried out with two replications.
Tertilization, planting dénsity and the jnvestigation items have been

the same as those for the variely test carried out in 1978.

iv) Pertilizer element test

The cbjective of this experiment is to clarify the effectiveness

of N,P, and X on the yield of rice planted in the main season.

The following five treatments were set up according to the randomized

block method with three replicationsj

~ {a) Non-N, (b) Non-P, (c) Non-K, (d) Non-N.P. and K, (e) standard
(150 kg N/ha, 75 kg Py05/ha, 100 kg K»0/ha).

- 12 _-






The total amount of P and X was applied basically, but N was split-
applied as in the case of the variety test in 1978 '

Variety named C-15 was used for the experiment. Area of a plot
was 13 square meters. Width between rows was 25 cm. Distance between

hills was 15 cm.

Investigation items were the same as that for variety test in 1973.

v) Nitrogen amount test

The objective of this experiment is to clarify the response of rice
ﬁo'nitrogen dosage and the optimum amount of nitrogen to be applied under

the climatic and soil conditions in Bd-Dueim area.

Using bthe medium—term variety C-15, the féllowing treatments were
'set up with 3 replications in 1978, Thé amount of phosphate applied was
half of the total amount of nitrogen in each treatment, The experiment

was designed by the randomized block method,

‘Basal 1st ona

Total N application top-dressing {op—dreSSing
{(a) 50 kg N/ha 30 : 10 ' 10
(b) 100 kg N/ha 60 20 20
(¢) 150 kg N/ha g0 40 | 30
(d) 200 kg N/ha 110 50 40
(e) )

250 kg N/ha 140 60 50

Note: The time of topQQressing was the same as that of the

variety test.

Area of a plol was 13 square meferé. Planting density was 15 x 25 cm
(26.7 hillé/m2). Investigation items were the same as those for the
variety test in 1978. But in addition to the items listed for the
variety test, number of tillers per hill, plant hight and leaf colour

at intervals of 7 days were measured or obscrved on one specified block.

- 13 -






vi) Spacing test
The objective of +this experiment is to find out the most suilable
spacing for transplanted plants ‘as well as directly sown plants and to

compare the transplanting method with the direct sowing method.

Using the variety (G-15, the Following treatments were set up in 1978

under the randemized block method with 3 replications.

25 x 15 em (26.7 hills/mz)
30 x 30 em {11.1 hiils/mg)
Transplanting 30 % 20 em (16.7 hills/m2)
30 x 15 em (22.2 hills/mz)
30 x 10 em (33.3 hills/mz)

20 cm, 80 kg seed/ha

30 em, 80 kg seed/ha

40 cm} 80 kg seed/ha

Pirect Sowing _ " 30 em, 50 kg sced/ha
30 cm, 100 kg.seed/ha

15 em, 30 kg.seed/ha

Broadcast 80 Rg seed/ha

Broadecast 50 kg Seéd/ha

Fertilizer application was almost the same as thal applied in the.
variety test in 1978, but in the direct sown plot, basal dressing was
'apﬁlied on 10th day after sowing. Area of a plot was at least 13 square
meters. Investigation items were the same as those applied in the variety

test.

vii) Herbicide test

The objective of this experimént is to seleclt the appropriate
herbicide to each eof transplanted rice cultivation and direct-sown rice
cultivation in due consideration of the effecliveness for weeding as

well as.the.phytotoxicity.

- 14 -






Fight herbicides listed below were tested for each cultivation
method with three replications in 1978. Control plots were set for ecach
bldck. Total number of plots was 48. Arca of a plot was 21.6 square
méters. Width between rows for the transplanting was 25 em., Digtance
between hills was 15 c¢m. Sowing rate for the direct-sown blocks was
80 kg of seeds per hectare. Nitrogen in element was applied at a rate
of 150 kg per hectarc in total’ 80 kg just before bransplanting, 40 kg
at spikelet differentiation stage,£30 kg at full heading stage in case

of transplanfed Trice.

The same amount of.ﬁitrogen as lthat applied for transplanted rice
was applied to direct-sown rice a£ three times’ i.e, 80 kg on about
 10th day after sowing, 40 kg at spikelet differentiation stage, 30 kg
at full heading stage. Total amount of phosphate was applied by 75 kg
per hectare just before tranéplanting for the transplanted rice plants
and just before sowing for direct-sown rice'plants. In case bf the test
for the aﬁplication of herbicide to soil, leaves and dulms, Saturn was
sprayed_aﬁ the sowing time as a soil appliéation, and then the applica-

tion of herbicide to soil, leaves and culms was conducted.

The foilbwing items were investigaﬁeds'nﬁmber of weeds on 20th day
after the treatment, phyﬁotoXicity, plant height and number of tillers
at the treatment time and on 10th day after the treatment, amount of

weeds (eye estimation), -

The Summary of the Design of Herbicide Test

{1) Transplanted rice

' Pefcentage[of _ s e Application
. . A
Name Active TIngredient Format}on pplication Time Rate
Ronstar Oxadiazon 12% emulsion just after pﬁddling 5 L/ha
Saturn Benthiocarb 50% - emulsion . - do 8 L/ha
MO CNP 7% . granule . 5th day after 30 kg/ha
: : transplanting
X-52  Chlomethoxynil 7% granule do 30 kg/ha
SWEP (M) Swep 20%  granule 20th day after 30 kg/ha
transplanting
MCPA 0.7%
NIP " Nitrofen 7%  gramule 5th day after 30 kg/ha
transplanting
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(2} Direct—Sown rice under the puddled condilion

: Percentage of . ' . . . Application
Nameo Active Tngredient Formation Application Time Rate
{a) Soil treatment
MO CNP 7% granule 5th day after 30 kg/ha
_ _ sowing
Satufn‘ " Benthiocarb 50% - emulsion do ' 6 L/ha
X-52 Chlomethoxynil 7%  granule do 30 kg/ha
Ronstar  Oxadiazon 12% emulsion do 4 L/ha
(b) . Soil, leaf and culm treatment
Molinate Molinatle 8% .granule at full emergence jO kg/ha,
time of seedlings
Stam ‘Propanil 35% ° emulsion 15th day after 10 L/ha
: sowing
Swep (M) Swep 20% granule 25th day after 30 kg/ha
sowing

MOPA 0.7%

5. Meteorological Conditions at Ed-Dueim

Air temperature,.minimum air temperature, relative humidity and
rainfall during a period from June 1977 to October 1978 obtained from
Ed—Dueim_HeteﬁrologicaljStation are shown in Tabie 1-1. Monthly mcan
maximum and minimum'watér.temperatures observed at a point abouf 2 cm
bélow water surface in the rice fiel& are also tabulated in Tabie'l—l.
Total rainfall of 534.5 mm from March to October in 1978 was extremely

much as compared with mean annval rainfall in the pasi 30 years.

VMeaSUreméntibf evapotranspiration by rice in a tank was carried out
during a period of its growing season using a Japanese rice Variet&}
Reimei, éown on January 16 and transplanted on February 15, The highest
.evapotranspiration recorded in this expériment was 20.0 mm per day.

Details are shown in Table 1-2.3.4.

Water temperature investigation was carried out in the main cropping
season. One of the most impoftant environmental factors affecting the

growth of rice plants under water-logged conditions is water temperature
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in the paddy field. Inthe project area air temperature rises up very
often more than 40°C during the day time, therefore, judging from the
actual situation in Japan, water temperature is also estimated to be
more than 40°C. When rice plants are subjected to higher water témper~
Tatures more than'3700, fhey are easily damaged on the activity of roots
and are very liable to'be attacked by a root-rot disease, resﬁlting'in:a
marked decrease in yield. TFrom these view-points, an actual observation
on wvater temperature in a paddy field was carried out during'the period

from Juﬁe 14 to 22 in Dueinm District.

An iﬁstance_of the observatiqn resulfs i§ illustrated in Fig. 1-1,
wﬁich indicates the diurnal change of water température together with
air temperature, In the figure the most notewofthy point is that the
water temperature does not rise over 3600, even in the cases of the air
temperature being above 400C, The fact was always noted in any other
observalions conducted on different days, which was quite strénge'to
Japénese situation, TFor clarifying the reason of the fact, another

observation was further carried out as follows,

City water wa§ taken in a tinned vessel at 1:30 in the afternoon on
July 17, and it ﬁas'képt.indobrs thereafter. The changes of water tem-
perature as well as air femperature were traced up and illustrated in
Pig. 1-2. The figuré clearly shows thal water temperature decreases
rapidly irrespective of air temperature being over 40°C until 3 o'clock
which ﬁs corresponding to one hour and half after taking out water from
a water ﬁipe and it keeps constant &fter that timef According to Fig.l-1
the relative humidity during 1:30 to 3:00 p.m. is very low (25 - 20 %).
These facts clearly suggest thatl water tehperature is lowered by the

latent heat due to cvaporation from water surface.

On the basis of the reasdn‘mentibned.above, the strange fact that
the water_{emﬁerature in the paddy field does not exceed 36°C even when

the air temperature is more than 40°C can be well understood.

This fact is.quite advantageous for the rice cultivation in the
project area, because higher water temperatures than 37°C not.only damage
seriously the germination of seeds but also definitely cause the depres—
sion of root activity and the occurrence of a root-rot disease, which

are closely connected with the reduction in rice yield.
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3.4 Growth Pattern ol Rice and Pests and Discases Observed during the

Test Period

Growth patterns of rice were observed during its growing period using
IR-20 sown on July 3, 1978 for the.main season and TR-8 sown on Nov. 6,
1977 for the off-season., The results are shown in Fig, 1-3, 4, 5. The most

noticeable points obtained from IR-20 were that

(1) the'pancile_initiation stage cccurrved around 23th day before the

maximum tiller number stage.

{(2) the time of the final emefgenée of effécti?e tillers occurred on
65th day after sowing apd on 42th day after transplanting, which
means.bnly the tillers emerged within 65 days after sowing can
bear panicles and any tillers emerged after that time can hafdly

bear panicles.
While, the most noticeable points obtained from IR-8 were thal

(1) the panic¢le initiation stage occurred around 8th day after the

maximum tiller number stage.

(2} the time of the final emergence of effective tillers occurred around

100th day after the sowing.

Major pests and diseases observed during the test period are listed

below in the order of bthe occurrance time.
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Pests and Diseases Observed

Name

Occurrence season

Damaged variety

Degree of Damages

Army worn
Ants

Disease like
orange

leaf disease
Mice

Sparrovs

Damping off

Bacterial leaf
streak disease

Disease Iike,
bacterial
leaf blight
disease

Leaf miner fly

August

October

November

harvesting season

harvesting season,
gowing time

December, January

June, July

August, September

August

Rice stem borer August, Seplember

IR-8, IR-20

All

BG-90

lodged varieties

all

[R-28, IR-29, TR-5
IR-24, C-15, IR-38

C-11, IR-40, Toitsu,

IR-36, TR-30

¢-15, IR-20

IR-298, €-15

varieties transplanted

in late -August

IR-298, C-15, BG-90

great

great
mediun

slight

great

med ium

slight

slight -

slight

slight

Army. worms gave much damages 1o rice planlts. Army worms gathered in

the rice field from surrounding fields where their food, grass, had been

destfoyed by plowing.

Ants gave much démages to rice plants by carrying ripened grains to

their nests.

paddy field under flooded condition.
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The disease something like. orange leaf discase was observed on

TOS-103 at its ripening stage. Tollowing symptons were observed.

1) Orange discoloration on the leaves affected that begins with

lower leaves and starts from the leaf tip.
2) Longitudinal relling of leaves affected.

3) Rapid death of plant affected and white head. No leaf hopper
was observed. Orange coloured insccts like melon €ly stuck

to" the foot of rice plants infected.

Sparrows damaged the ripening of rice plants. Without necessary
means such as nets or guards, nov yield would be expected. Damping off
was observed on .rice seedlings sown in December or Januafy. This was

caused by tlie low air-and water—temperature.

Mbnth]y minimum water témperatﬁre Was 12.7°¢ and 11.7°% in December
and January, respectively. Damping off was well prevented by applying

a fungicide named hymexazol to nursery bed.

Bacterial leaf streak disease is the common rice disease in the
Sudan. The damages by this disecase diminished around the maximum tiller

number stage,

White heads caused by the rice stem borers were observed spdfadically

and damages causcd by them were slight at the early stage of the experiment.
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3.5 Results and conclusions

The yield determination was made by the sampling method using the
representative hill method before harvesting, The representative hill
method follows such a procedure as that stated below. Statistical and
agronomical meanings of the method are discussed in the book titled

"Crop Science in Rice" edited by Dr., S. Matsushima, 1975,

1) Sampling about 150 hills at definite intervals along 5 oblique

lines.
2) Calculating of an average number of panicles per hill of the
samples

3) -Chéosing of 20 to 30 hills those have nearest number of panicles

per hill to an average number of panicles worked oub by step 2)

4) Calculating the avefage weight of panicles per hill out of hills

chosen in sﬁep 3)

5) Choosing of three hills those have nearest Weight of panicles to

the average.(représentative hilis)

6) Threshing of represéntative hills by hand, removihg of their

rachis-branches and drying of grains for one day under the sun

7) Seleciing of sunk grains using:salt water with 1}06'specific
gravity, washing of salt on the grains, drying one day under

the sun
8) Weighing of the suni grains per hill

9) Determination of yield

Tn case of paddy by direct sowing, yield determination was made by

harvesting two or three plots of lm™ each.

Measuring of culm length and panicle length was made before harveét
and the yield was amalyzed into four components, i.e. number of panicles

per hill, percentage of ripended grains and 1,000 grain weighf.

The results of the tests are shown in Table 2~1.2.3.4

i) Variety test
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{a) Variety test in the main seéason

The performances of varieties harvested so far in the main season
are swmmarized in Table 3, So long as the present experiments are

concerned, the following conclusion can be drawn out.

Japanese Variefies and American varieties were not so good, ﬁhile
Chinese.varieties, Philippines varieties ahd.Sfi Lanka varieties were
excellent in yield. C-15 (Chineée variety) shbwed the highest yield
(10.4 tons per ha, 4,4 tons per fed.) ﬁhich was said to be the highest
yield record in the Sudan, fbliOwed by T0S-103 (Philippine variety)
showing 9.8 toms per ha (4.1 tons per fed.)? From the viewpoint of
yielding ability as well as the guality of brown rice the following
varieties were found to be SUitable.in the project area for the main

season cultivation:

TR-298, IR-5, C-11, C-15, BG-34-8, BG-90, T0S-103, TR-20, RG-33-2,
BG-34-12, TR-36, BG-34-6, IR-24,

(b)  Variety test in the off-season

Yields of varieties sown in the off-seascn are summarized in table 4.

Yield Véried according to the sowing time. In general varictieé
sown in Fébruary'gave higher yields than varieties sown in November,
Among the varieties sown in November, Variefies yielded more than 6.0
ton/ha were Taichung native 1 (6.6 ton/ha}, IR-30 (6.2 ton/ha) and IR-8
(6.2 ton/ha).

Japanesc varieties gave less yields than 1.5 ton/ha. In general
varieties sown in February showed as good performances as those by the
varieties in the main séason. The following varieties produceC high yield
when they were sown in February. BG-90 (9.3 ton/ha), IR-8 (8.2 ton/ha),
IR-36 (7.0 ton/ha),'rﬁns (6.8 ton/ha), €-6 (6.7 ton/ha), IR-24 (6.6 ton/ha)
and TOS-103 (6.5 ton/ha).

ii) Cultivation method test

The results of the cultivation method Lest carried out in the main

season in 1977 are shown below.
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Cultivation methed Yield {ton/ha)

Direct sowing (Drilling) 7.0
Direct sowing (Broéﬁcasting) 5.8
Transplanting {Regular) 7.5
Trénsplahting (Broadeast) 7.9

" These results indicate that the broadcast transplanting method is
the highest in yield, followed by the ordinary transplantihg'méthod and

the broadcast direct sbwing method was the lowest.

The results of the cultivation test carried out in 1978 have not

obtained yet.

iii) Seasonal planting test

The variation in yield due to sowing dates through a year using

TR-8 is shown in Fig. 2.

The figure shows that the highest yield is found when rice was
shbwn;on June 20 and then the yield décreasés with some fluctuation as
the sowing date come neérér to January and again the yield increase as
a sowing.date came nearer to February 15. The yjeld seems to be closely
‘related with the meteorological conditions at the heading time. Further,

relationship between the heading date and the yield was studied as follows.

_ To make cleaxr the relatibnship between the sowing date and the yield
in the main season, another planting test was made using a mediuvm-term

variety, IR-298-12-1-1-1.

The results of the test afe shown below.

Sowing date Yield {ton/ha) Yield ratio
June 195 1.5 100
July 7 6.6 88
Auwgust 7T 4.1 55
October 9 3.7 49

Judging from the above data, il can be said that earlier the sowing
is done higher the yield increase. This trend coincides with the general

trend mentioned before,
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The results of the seasonal planting test in the off-season are

shown below.

Relationéhip between Sowing Date and Yield

Sowing Date C-6 Yi61iafgon/haia—2o C-6 Iﬁigio TR-20
" Nov. 15 4.9 ' 73
Nov. 16 ' 3.5 43
Nov. 22 3.4 58
Dec. 1 4.9 4.5 3.3 73 55 56
Dec. 15 3.3 3.6 4,0 49 32 68
Jan. 2 2.7 4.0 3.4 40 49 58
Jan. 16 4.9 5.4 3.9 73 66 66
Feb. 1 5.6 6.8 3.6 84 83 61
Feb. 15 6.7 8.2 5.9 100 100 100

As éhown in the above table, sowing in February gave the highest
yield fdr'each varietyﬁ There are considerable differences in yield
among three varieties when sown before February. The differences between
maximum and minimum yields obtained by sowing from November 15 to January
16 were 2.2 toh/ha, 2.8 ton/ha and 0.7 tdn/ha for C-6, TR-8 and IR-20,
reépectiveiy. Yield is much affected by the interaction:béﬂwéen the

- growth stage of rice and the environmental conditions mainly thé climatic
condiﬁions. The reduction division slage and heading stage are the most
sensitive Stégé of rice to adverse circumstances. To examine the effect
of harsh climatic conditiops on the yield in the off—séason, the relation-
ships betweén the unit yield and the heading ddﬁe, between percentage of
ripened gfains and ﬁhe:heading date, between the percehtage of the un-
fertilized grains and the heading date and between the percentage of
imperfectly ripened grains and the heading date are shown in Fig. 3-1.

2,3 and 4, Judging fromu the above-mentioned figures, the following

characteristics can be drawn out.

(a) Yields were generally low when the rice plant headed in May and were
high when the rice headed after June., Yields of rice piants headed around

April varied cdnsidefably with the variety.
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{b) The percentage of the ripened grains decreased when the rice plant
headed in May. The percentage of ripened grains of rice plants headed from
around the latter part of April to the latter part of May was below 70
percent, The percentage of ripened grains of IR-8 shows the lowest per-

centage {40 %) when it headed on 23rd of May.

(¢c) The percentage of unfertilized grains of rice plants has a trend to vary
‘with the variety. The percentage of unfertilized graing of 1R-8 increased
to 30'peréent.when it headed from around end of April to middle of May, while
those of IR-20 and C-6 Eonsiderably flactuated., No definite relationship
between the heading date and the percentage of unfertilized grains anmong

three varieties was observed.

(d) The percentage of impérfectly ripened grains increased when the rice

plant headed from the latter part of April te the latter pért of May.

It can be said that the decrease in the yield of fice headed during the
period from the latter'par{ of April.tb the'latter part of May can be
'ascribed to the decrease of the percentage of ripened'graihs and further
the decrease of the percentage of ripéned grainé.was caused mainly by
the increase of the percentage of.imperfectiy_ripgnéd grains.  This
increase of the percentage of imperfectly ripened grains can likely be.
attributable to the high air .and wéter temperatures from the latiter part

April to the latter part of May.

Overall yelationships betwéen‘the vield and the headiung date, between

the percentage of the ripened grains and the héading date and between the
percentage of unfertilized grains and the heading date are shown in:Table
5-1.2.3 using all varieties planted.in the off—scason. The following fact

can be drawn out from the tables.

{e) The yields of varieties headed in January and Februﬁry were'very

low and. their pefcentages of ripened grains as well as theilr jmperféctly
ripened grains were also low, except some special cases. On the contrary,
the percentages of unfertilized grains of them in fhat.period were very
high, i.e. nearly 75 percen{, except some éases. The low yields of these
#arietiés; therefore,caﬁ be attributable to ﬁhe'high percentage of unfer-
tilized grains caused by low ﬁir_and water-temperatures, less than 17

degrees centigrade.
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(£) A big varietal deference was observed on the tolerance for the

low temperature and the high temperature at the heading time.

Based upon the above discussion, two proper heading periods can be
pointed out; one is from the beginning of March to the middle of April
and the other is from the beginning of June. Further tests are necessary
to find outsihe varieties with high adaptabiiity to high or low tempera-—

tures.

iv} Fertilizer element fest

Detailed fesults of the fertilizer element test are shown in Table

6. Yield in treatments are indicated in the'following table.

Summary of the Results of Fertilizer Element Test

Yield (ton/ha)
" Non-N  Non-P  Non—K Nothing  Everything

Block Number

1 3.5 7.7 8.9 2.8 9.4 9.5

2 4.2 9.7 9.4 3.0 7.9 6.6

3 : 6.7 7.2 7.5 3.5 7.7 7.3 .
Average 4.8 8.2 8.6 3.1 8.1

By ‘using the "Student's method" a significance test for the
difference of the average yield'was:carried out,obtaining the following

results.
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Nesults of Significant Test

Student's "t" value  Degrees of Freedom

Non-N vs. Non-P 2.75 4
Non-N vs. Non-K 3.0B% 4
Non-N vs. Nothing 1.71 4
Non-N vs. Everyﬁhing 3.51% 7
Non-P vs. an—K 0.42 4
Non-P vs. Nothing 6.44%% 4

" Non-P vs. Everything 0.12 7
Non-K vs. Nothing 9.08%x% 4
Non-K vs.:Everything 0.64 i
7.09%* 7

Nothing vs. Everything

Remarks *%: Significant wilh 99% probability
*: Significant with 95% probability

Significant differences belween the average yields with 95 percent
probability of confidence were observed between treatment Non-N and Non-
K, Non-N and Everything, while those with 99 percent pfobabilify of con—
fidence were observed between treatment of Non<P and Nothing, between
Non-K and noihing, Hetween Nothing and Everything. A clear significant
difference was observed between the treétmeht of "Nothing" and all the
other treatments, except the treafment of Non-N. While, no significant
difference was found between the treatment of "Everytlhing” and all the
other treatﬁent, except the treatment of "Non-N" and "Nothing". The
reSultszof fhe:significant test cle&fly prdved that the nitrégen is the

indespensable and the most efficient element for increasing the rice yield.

The éffects.of the application of phosphatic and potlash ferlilizers
~were hardly observed. Especially potash'fertiliZer seems not to be neces-—
sary to be applied, which is a big advantage in the rice cultivation in

the project area.
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v} Nitrogen amount test

Results of the nitrogen amount test are shown in Table 7. -

A correlation between the yield and the amount of nitrogen applied is
shown in Fig. 4. As shoﬁn in Fig. 4, the yield increased proportionally
to the amount of nitfogen applied within the range of the nitrogen ap-
piication between 50 kg N/ha and 150 kg N/ha. No significant difference,
however, is observed in yield between treatments applied with more than
150 kg N/ha. With respeéect to the average yield, the yield increases
progressively with the increased application of nitrogen. A significant
teslt for the difference of the average yield was carried out in the same

manner as that applied to the ferlilizer element test.
The results are shown below.

Summary of Results'of.Nitrogen Amount Test

: : Total amount of nitrogen applied :
Block number 50 kg/ha 100 kg/ha 150 kg/ha 200 kg/ha 250 kg/ha

1 4.3 ton/ha 5.5 7.4 6.3 1.9

2 4,2 5.4 7.1 8.4 10.0

3 4.1 5.7 6.8 7.6 7.0

Average .4.2 5.5 7:] ' _ 7.4 8.3

Results of Significant Test

 Student's "t" value Degrees of Freedon
50 kg.vs. 100 kg 12.3%% 4
50 vs. 150 15.9%% 4
50 vs. 200 5,2%X 4
50 vs. 250 4.6%% 4
100~ vs. 150 8, 2%% 4
100 vs. 200 . . 3.1% 4
100 vs. 250 3.1% 4
150 vs. 200 0.47 4
150 vs. 250 1.33 4
200 vs. 250 0.83 4

Remarks: ¥¥% Significant with 99% probability
* Significant with 95% probability
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As revealed by the significant test, no significant difference was
observed between yields in lhe treatments applied with more than 150 kg

of nitrogen.
The results mean the optimum amount of nitrogen to be applied is likely
to be 150 kg N/ha as far as this test is concerned.
vi) Spacing test
Results of the spacing lest are shown in Table 8.

Suiﬁmary of the spacing test and the results of significant test

for the difference of the average yield are shown below.

Summary of the Resulls of Spacing Test

Block 30 x 30 em 30 x 20 em 30 x 1% em 25 x 15 ¢m 30 x 10 cm
oc C11.1 16.7 22.2 26.7 33.3

Numbe r (hills/m°)  (hills/m>) (hills/m (hills/m?) (hills/m”)
1 7.3 ton/ha 7.4 7.6 10.4 ‘8.8
2 5.7 6.5 7.6 9.7 8.7
3 6.1 7.1 7.3 6.3 7.8

Average 6.4 7.0 _ 7.5 8.8 8.4
Results of_Ski_gr';ifican.t Test for the Spacing Test
Student's "t ﬁalﬁé Degrees of Freedom

30 x 30 em  vs. 30 x 20 1.10 4

30 x 30 vs. 30 x 15 2.24 4

30 x 30 vs., 25 x 15 1.77 4

_30 x 30 vs. 30 x 10 3.46% 4

30 x 20 vs. 30 x 15 1.79 4

30 x 20 vs. 25 x 15 1.41 4

30 x 20 vs. 30 x iO 3.40% 4

30 x 15 vs, 25 x 15 1;02 4

30 x 15 vs. 30 x 10 2.69 4

25 x 15 vs., 30 x 10 .31 4

* Significant with 95% probability
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Judging from the above table, it can be said in general that the
denser the planting'density ig, the higher the yield is. A noticeable
point, however, is ﬁhat no significant difference is found between treat-
ments with denser planting than 22.2 hills per m?, This fact means that
the planting density of 22.2 hill per me may be taken as an optimum

density from the view point of labour saving.

" To make cleaf the relationship between planting density and yield,
correlations between yield and number of grains produced per m2, between
yield and nuﬁber of pﬁnicle and between yield and percentage of riﬁened
graing were illustrated in Fig. 5—1.2.3.4.using'the data obtained from
the nitrogen amount test and theISPacing test. The correlation between
yield and pumber of grains per m2 was highest, showing a correlation
coefficient of 0.93.. This figure refealed;aISo that a higher yield
‘might be obtained by increasing the number of grains. - The dorréiation
between the yield'and the number of panicles per m2 was also strong,
showing a_corfolation'coefficient of 0,80, Then, higﬁer yieids might
also be obtaiﬁed by increasing the number of ﬁanicles pef m2,  The
cofrelatioﬁ coefficient between yield and the peréentage of ripened
grains was as 10# as -0.27. This low coefficient explaines why the
higher yields are brought about by the large number of grdins per m2,
even when a large number of grains is 6btained. In view of-this fact,
it is quite imﬁortant to incréase the number of grains of panicles per

square meter for obtaining higher yields than those attained so far.

vii) Herbicide test

Results of the test of the herbicides for soil application are

shown in Table 9. A summary of them is shown below.
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Effect of Herbicide for Soil Application

Survived Weeds

Herbicide

Cyperaceae Echinochloa crus-galli
(hills/m2) (hills/mz)
.Controi {no application) 69 10
MO ' 4 2
Saturn 0 0
X-52 i 1
Ronstar¥ 0 0

Remark: Sever phytotoxicity was observed on  the rice plant applied
with Ronstar.
Measurement of survived weeds was carried out on 20th day

after the treatments.

- The effects of herbiqides for soil applicatioﬁ were very remarkable
compared with the result of no—&pplication_plot. The most effective and
safety herbicide waé'Saturn followed by %-52 and MO. Ronstar brought
about severe'phytotoxicity on the rice plént showing a low percentages

of established seedlihgs'and many stunted plants.






4. Training of Counterpart Personnel and Farmers

" The succeséful'rice development in the future will largelyldepend
upon the competence of agriculturists and farmers in managing the rice
‘cultivation by themselves. Rice in the Sudan is a newly introduced
crop and competent rice experts are very scarce. It is urgently needed
to train those agriculturists and farmers and to transfer kunowledge of
rice.cultivation for successful implementation of the Project. In the
above context, the following programme of training of counterpart
personnel (agriculturists) and farmers.were prepared and put into
préétice in which three (3) countérparts and éight {8} farmers were

particﬁlarly.trained.

- Seed pretreatment such as salt water éelection'and seed dis-
infestation. _ _

- Pertilization (application time and quantity)

- Water'manégement for géod:germination and esﬁablishﬁent
of seedlings

- Method of the plant growth observation

~ Method of Cfop yiéld determination

- Héfbibide.(kind and way of aﬁplication)

- Rice pest and diseases and the control of them

- Operation of thresher and mill
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5. Recomnendation

The primary rice cultivation trials and crop experiments reveal
that the physical environmental conditions in the Abu Gasaba area are
very suitable for rice producbion from the plant-physioleogical point

of view.

From the results of ficé cultivation trials and experiments metioned
above, the possibility of two cropping of rice a year, potential yields
of rice plants grown in the main.season as well as the oll seascn &nd.
the cultivation methods in the both seasoﬁs have vagdely been clarified.
Detailed practices of the two cropping of rice a year, however, have
still been left ungratified, and the potential yeilds will also be
much increased by finding out the more appropriate varieties and cultiva-
tion methods than thosg so.far.used. The trials and experiments of riée
cultivation, therefore, should be more intensified than before on the

following items.

1 Experiment on varieties

2. Bxperiment on Seasonal_soﬁing'dafes _ _

3. Experiment on four primary elements of fertilizers

4, 'Experiménﬁ on an optimum dosage of nitrogen

5 Experiment on plant spacing including optimum amount of seeds
for direct sowing

6. Experiment on sowing practices

7. Experimént on effectiveness of herbicides

8. Experiment on crop-water management.
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kts
18 10,0 17.5 9
19 10.0 19,9 6
20 20,8 4
2 2.6 7
22 22,0 8
23 20.0 25.8 6
24 19.0 0.9 9
25 10.0 18.2 6
2% 11,0 14.3 5
27 10,0 17.9 5
® 9.0 15.0 5

Kote s Fet water requirsment ie oqual %o thw smm of evapolranspireiion and percolation,
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Table 1~3 Evapotranspiration by Rice and Related Metoorological Date
March, 1978

Date Evapotranspiration Piche Evaporation Wind Velocity at 8:00 A.M.

(mm/day) (mm/day) {kts)
1 10.0 20,7 5
2 9,0 - 21.1 2
3 12,0 20.5 5
4 12,0 21.8 4
5 12,5 22,7 7
6 12.5 20,9 5
7 10.5 19.2 6
8 11,0 18.2 5
9 7.0 14,4 5
10 7.5 13.4 5
11 9.0 11.4 5
12 10,6 C19.7 12
13 | | 17.4 7
14 19.6 7
15 12.0 20.9 7
16 10,0 : 20.8 7
17 11.0 22.1 5
18 12,5 22,2 6

19 11,5 21,3 7
20 10.5 25,1 3
21 10,5 21.6 T
22 11.0 24.4 6
23 11.0 o214 5
24 11,0 24.5 7
25 12.0 23.5 7
26 9.5 . _ 26.7 5
27 23,2 4
28 19.8 5
29 19.7 5
30 18.8 7
31 10.0 21.9 4
Mean 20.6 6
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Table 1-4 Rvapotranspiration by Rice and Related Meteorolgical Date
' April, 1978
Date BEvapotranspiration DPiche Bvaporation Vind Velocity at 8:00 A.M.

{(mm/day) (mo/day ) {(xta)

1 11,0 21.2 2
2 11.0 20,7 | 5
3 11.5 20,3 5
4 25.7 5
5 20,2 5
6 25.3 4
AL 21.0 7
16,0 22.3 5

14,0 22,5 7

10 14,0 25.5 6
11 17.5 : 11.3 8
12 20,7 6
13 24,3 7
14 21.0 7
15 15.0 12,3 5
16 14.0 13.8 6
17 14.0 21,0 6
18 17.0 17.6 11
19 12,0 7
20 15.5 10.2 3
21 15.0 . 15.6 2
22 20,0 - 22.4 4
23 19.5 23,0 7
24 24.7 6
25 19.0 22,5 12
26 19.2 4
27 16,6 4
28 _ _ 21,1 6
29 20,0 25.0 3
30 16.7 3
Mean 1.8 6

[1: Heading date of rice plants in the tank used.
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Table 2-1 Perfofmanccs of Varieties in the Main Season {1977)

Sept. 11

38 -

Trigls Sewing Heading Maturiiy Panicle Culm No. of No. of NO',Of Perc?nt Wt of Yield
B . : . . , grains of ripened 1,000
date date dale length length panicles grains . .
' ' ‘ per hill per panicle per m gralns grains Ton/ha Ton/fed
(cm) {cm) (x1000) (%) () —
1. Cultivation Method Trial (Variebly used: IR-298-12-1,1.1.)
Direct sowing (Drilling) Jun. 23 Sep. 21 Oct. 19 23.2 75 122 43.0 83 ‘19.6 7.0 2.9
Direct sowing {Broad casting) Jun., 23 Sep, 21 Oct. 19 21.6 69 - 99 34.9 84 19.8 5.8 2.4
Trangplanting (regular) Jun. 15 Sep. 21 Oct. 20 22.2 69 12.6 150 41.9 ‘90 19.9 7.5 3.2
Transplanting (Broad cast) Jun. 15 Sep. 15 Oct. 17 22.4 T4 14.1 120 44,9 38 20.0 7.9 3.3
2. Variety Trial
Fujiminori (Japan) Jun, 7 Aug. 15 Sep. 9 21.3 2 14.5 78 25.1 78 24.5 4.8 2.0
Reimei (Japan) Jun. 7 Aug. 22 Sep. 9 20.5 .60 15.1 75 25.1 82 25.7 5.3 2.2
Toyonishiki (Japan) Jun. 7 Aug. 22 Sep. 9 18.6 65 16.1 66 23.3 92 26.1 5.6 2.3
Koganenishiki {Japan) Jun. 7 Aug., 3 Sep. 1 16.5 53 12.2 30 - 8.0 3 20.6 1.2 0.5
Asominori (Japan) Jun, 7 Aug. 1 Sep. 1 -16.3 52 12.6 46 12.8 73 23.6 2.2 0.9
“Toitsu  (Korea) Jun. 7 Sep. 4 Oct. 8 21.8 55 14.5 114 37.0 83 24 .4 7.5 3.2
Taichung-65 {Taiwan) Jun, 7 Aug. 28 Oct. 3 21.7 85 1G.7 98 23.2 86 25.6 5.1 2.1
Taichuikukyu (Taiwan) Jun. 7 Aug., 27 Oct.. 15 20.5 Tl 2.5 15¢ 44,1 69 23.0 7.0 2.9
Down (U.S.A.) " Jun. 7 Aug. 28 Oct., 11 27.0 69 5.2 298 34.3 63 20.8 4.5 1.9
Blue Bonnet (U.S.A.) Jun. 7 Sep. 12 Oct. 17 26.8 87 4.6 199 20.3 79 22.4 1.6 1.5
Basmati (U.S.A.) Jun. 20 Sep. 15 Oct. 11 27.2 109 12.2 103 28.0 75 20.0 4.2 1.8
Cawad Mali (U.S.A.) Jun. 20 Oct. 14 Nov. 8 27.6 114 10.3 122, 28.0 14 22.6 4.7 2.0
IR-127: (Philippines) . _ Jun. 7 Sep. 4 Oct. 15 24.1 68 6.6 355 52.2 70 18.6 6.8 2.9
TR-298-12-1.1.1. (Philippines) ° ; : _ ' o _
(Broadcast transplanting) Jun. 15 Sep. 15 Oct. 17 22.4 74 14.1 i20 44.9 38 20.0 7.9 3.3
ITR-5 (Philippines) o : _ . '
(Broadcast transplanting) Jun, 15 Sep. 4 Oct, 12 23.0 60 8.1 99 35.6 87 23.6 7.3 3.1
IR-2053 {(Philippines) Jun, 15 Sep. 21 Oct. 20 24,7 66 14.8 117 38.4 77 23.0 6.8 2.9
"IR-22 (Philippines) Jun. 15 Sep. .21 Oct. 18 21.8 59 17.3 - 90 34.7 88 22.3 6.8 2.9
TR-2153 (Philippines) Jun. 15 Sep. 17 Oct. 18 21.9 62 20.0 75 33.3 86 22.0 6.3 2.7
IR-1514 (Philippices) Jun. 15 Sep. 24 Oct. 22 24.1 62 20.0 126 56.0 74 18.1 7.5 3.2
IR~1561 (Philippines) .. Jun. 15 Sep. 9 Oct. 12 22.0 53 22.0 91 44.4 90 19.3 S 7.7 3.2
IR-298~12-1.1.1. (Philippines) Jun. 15 Sep., 21 Oct. 20 22.2 69 12.6 150 41.9 90 19.9 7.5 3.2
TR-20 (Philippines) - Jun. 20 Sep. 27 Oct. 29 26.0 61 16.0 153 54.4 79 18.7 8.1 3.4
IR-8  (Philippines) Jun. 20 Sep. 28 Oct, 31 23.0 58 14.5 117 37.7 86 26.8 8.7 3.7
€C-11  (China) Jun, 15 Aug. 27 Oct. 2 22.9 56 15.7 88 30.1 91 24.8 6.8 2.9
¢-15  (China) : -
(Broadcast transplanting) Jun. 15 Sep. 13 Oct. 15 23.7 68 16.0 128 44,6 90 22.4 9.0 3.8
. BG-34-8 (Sri Lanka) Jun. 20 Sep. 9 Oct. 8 23.6 66 10.2 189 43.1 77 19.9 6.6 2.8
BG-24-8 (Syi Lanka) Jul. 7 Sep. 25  Oct. 30 24.1 79 12.0 170 45.3 1 21.7 8.0 3.4
SLM-18 (Surinum) Jun. 7 ° Sep. 4 ‘Oct. 11 25.6 77 11.6 55 18.8 83 35,2 5.5 2.3
Native Variety (Nigeria) Jul. 7 Oct. 8" Nov. 9 25.4 118 16.3 93 33.8 63 22.0 4.7 2.0
TR-298-12-1.1.1. Jul.. 7 Oct. 4. ‘Nov. 8 22.9 68 12,0 C 140 37.5 91 19.4 6.6 ; 2.8
105103 (Philippine) Jul, 28 Oct, 17 Nov, 18 25 53 19,8 1)8 51.8 83 22.8 9.8 4.1
BG-90 (Sri Lanka) Jul. 28 Neov. 1 Nov, 28 29 54 19.1 169 " 71.6 44 25 .4 8.0 3.4
IR-298-12-1-1~1 (Philippine) Aug, 7 Nov. 8 Dec. 13 24 62 19.7 111 31.3 17 17.0 4.1 .7
BG-34-8 (Sri Lanka) Aug. 22 - Nov. 5 Dec, 13 21 49 14.4 138 44.0 63 20.9 5.8 2.4
IR-20 (Philippine) Aug. 22 - Nov. 27  Dec., 22 22 49 18.4 119 48.7 66 16.8 5.4 2.3
IR-8 (Philippine) Aug. 22 Dec. 8 Jan. 9 22 40 19.3 91 38.8 49 24.7 4,7 2.0
Cawad Mali (U.S.A.) Aug. 22 Nov, 2 Déc. 6 22 T4 13.7 76 23.2 58 20.8 2.8 1.2
C-11 (China) - Dec. 3 Jan. 14 19 45 : 20,1 92 41.1 70 21.2 6.1 2.6
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Yield {ton/ha)

Table 3. Yields of Varieties in Main Season {(Jun., — Dec.,)

c-15(6.177,

10.0 s T165(7.28), C-15(6.17)

ERE ¢c-150(6.15), BG-33-2(7.30),

?-0 TR 8(6.20), C-11(6.1), TR-8(6.1), C-6(6.1), Ba-34-12(7.30),

8.5 IR-36(7.30) : .

’ IR-20(6.20), BG-34-8(7.7), BG-90(7.28), IR-20(6.1}, BG-34-8(7.30)

8.0 BG-34-6(7.30), IR-24(7.21), BG-34-8(8.19)

‘ Toitsu(6.7), IR-298(6.15), IR-1514(6.15), IR-1561(6.,15), IR-5(7.18) _

7.5 - TR-20(6,1), C-6{6,1}, IR-8(6.1), BG-34-11(7.30), IR-24(7.21), BG-34-8(7.19)
: Taichuikukyu(6.7), IR-5(6,15), TR-298(6.15), TR-298(6.23), IR-5(7.18},

7 o —JTaichung Native 1(7.18), Tshin(7.21), C-11(7.21) ' -
. IR-127(6.7), IR-2053(6.15), €-11(6.8), IR-22(6.15), BG-34~8(6.20),IR~24
. (7.21), Toitsu(7.30), IR-298(7.7), Ishin(7.21), IR-5(7.18), IR-28(7.19),

¢ 5 __Taichung Native 1(7.18), BG-34-8(7,19) : B -

"2 TIR-2153(6.15}, C-11(9.11), €-11(6.1), BG-90(7.1), C-15(6.17), C-11(7.21),

6.0 —JB=30(7.19), Ishin(7.21) . : : -

"Y' Toyonishiki(6.7), IR-298(6.23), BG-34-8(7.22), Taichung Native 1 (7.18),

5.5 IR-30(7.19), IR-28(7.19), IR-30(7.19), IR-28(7.19) -

' Reimei(6.7), SLM-18(6.7), Taichung 65(6.7), IR-20(8.22), C-11(7.3),

5.0 G-11(7.21) - : : : : -

: Fujiminori(6.7), Dawn(6.7), Cawad Mali(6.20), Local Variety(7.7),

4.5 IR-8(8.22), C-11(7.3)

* Basmati (6,20}, IR-298(8.7),

4.0 Blue Bonnet{(6.7)

3.5

3.0 Cawad Malil(8.22),

2.3 Asominori(6.7),

2.0

1.5 Kéganenishiki(6.7),

1.0 ‘ :

0.5
0

Note: Numbers in parenthesis mean sowing dates, i.e. (6.17) means June 17.
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Tield (ton/ha)

Table 4. TYields of Varieties in Off-season (Oct., 1977 — Aug,, 1978)

10.0

9.5 BG-90(2.13),

9.0

Sis IR-8(2.15),

8.0 =~

7.5 TR-36(2,13),

7.0 Taichung Native 1(11.3), TR-8(2.1), ToS-103(2.13), IR-24(2.13),
6.5 C-6(2.15), _ _ ' : :

’ IR-30(11.3), TR-8(11.6), C-15(2.13),
6.0

Ishin{11.3)}, €-15(11.3), BG-34-8(11.5), C-6(2.1), IR-30(2.13)},
. IR-22{(2.13), TR-40(2.313), IR-298(2.13), IR-20(2.15),

*2 TC¢-11(11.3), TR=5(11.4), IR-8(1.16), IR-29(2.13}, Ishin(2.13),
Th—22(3.25) '

5.0 “TR24(11.4), 06(i1.15), C-6(12-1), IR-8(12.1), G-6(1.16), HINO(2.13),
4.5 BG-34-8(2.13), BG-34-8(3.11), o
- Ik-20(12.15), IR-8(1.2), C-11(2.13), IR-38(2.13), Toitsu(2.13),
4'0 IR—298(1Q.9), Waikyakunantoku(il.B), Toitsu(l1l.4), TR-8(11.16),
3.5 TR-20(11.22); IR—20(1.16}, IR-20(2.1}, '
*? TC-11{10.10), IR-40(11.4), Reimei(11.15), C-6(12.15), IR-20(3.4),
5.0 - IR-28(2.13}, Reimei(2.15)}, '
¥ TIR-22(11.3}, IR-38{11.3), HINO{11l.4}), IR-8{(12.15), C-6(1.2),
2.5 Taichung-65(11.4), C-6(11.5}, Reimei(2.1),
2.0 —= e

IR—36(11.3),

1.3 Reimei({11l.3), Matsumai(11.3), IR-28(11.4), SLM-18(2§13), Taichung 65
(2.13),

1'9 Toyonishiki(11.3), Taichuikukyu(ll.4), 1R-29{11.4),
0.5 Fujiminori(ll;}), Norin-17(11.3), Dewachikafaﬁll.B), Mutsunishiki
(11.3), SLM-18(11.3), Sasanishiki(11.3}, Chuemon(11.3), Kiyonishiki
0 (11.4), Reimei(1,2), Reimei(1.16)},

Note: Numbers in parehthesis mean sowing dates, i.e. (2.3) means

February 3.
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Table 5-1

Relationship between Yield and Heading Date.

I |
- | o B ) B B . L o o
(ron/ha) | | | ! i I | | I I | i f I | I I .
10.0 f . a
© Fros-1o3! | ! I ‘ I B ! | ! ! s | | I ! | |
(728) | | | | I | I | I I I I ; I | I I | |
: g5 I_.u | I i__... — .I .I____“ I_ [P Ty _._‘I,,ﬁ.vm __A__'_____ I - I I - lI LLLLL | I I —-l- i I
| | | | | I | | I | | I | BG-90 I
| I | I I | I I I | | | | I o | I @.13) I !
9.0 | | | — I I ' I ! | | 1 | ' |
, 1o L o . o o - L L
85 | | | | i I | | I ,' I | I — 1 — I
I BG'QOI I | I | | i | | I I | I I I | IR-8 | I
: (7.28) | I | | | | [ ' : | l | | | (2.5 | |
80— T — — | — —] T -
J _ | | | I | . | I | |
I | I |
. [ | I | | ! | I | I |
7.0 I [ I I I I I ) I | I I I I I IR*SG(ZJ-?‘:)_ I. I I _
-~ [ [ ‘ I [ [ | | | Taichung | | | . i I IR-8(2.17 Ic—6t2l5) I I
| | ! | | | | ] Notive 1 | | | T0S-103 | I | |
s | | o | | . ! , L01.3) L | [ (2.13) | IR-24{2.13) L
: I | I (o1 | I : I | I Iu|31 L : L 11:6) | | | ' ! |
S N e - . T s et T T JEEEE T
o | . i | | I | I I {11.5) [ 1 a3y I | | | (2.13) |C-612.1}} | I [
2 .. | (8.22) | ! _ ! I | : | , fshint13) : l | o R22CE) | |
- ¥ i f . I I _ . . .
L ; I |IR-20 1 : I | | | | |IR-5. | ' | jR8UIG) IIR-29{2.I3) | 2o |
> | | 18.22) | I I | fe-nan.zy 140 _ Ishin(2.13) I | (329
50 I i T ]I i | I I I I - I I E (16} I I 1
' _ IR-24 c-6 | - C-8ll - :
I | I -8 | | f | | ' | | ULa) | Loz lir-s Bossiem ™08 |pe-34 | |
as | ! ] (822) | | | [ - | , I C-euLis) |tz IiImc_a(z.l_s) | | 5.11) I |
- i 1R-298 | I | | | I : I ! I [ I [C-N213) IRIBEI3) | | |
= ol I 8.7) I ! | | L ! f I l | R200215) o {IR-801.2) | Toitsu(213) | ! I
D ) . 1 I ! R ) f E [ . WGII‘WCIKLI-‘ - f IR-20 [ i I l
| I I I I | I e 298[ | I nontokultl.3) | "8 6) I | I lI | |
3.5 | | . [ I I | | o i ; Toitsu A1) | ai.16) | liz-20@) | | I ;
: I | - . r _ i j i
| | | | I I ’ -l | |IR 40;IR 20 |1R- 2o| Im—zoR, e I o I | I !
_ | _ | ; | | N (10.10) | I L U1S) uee) [2ay |z 215) | 1215 IIIR-28(2.I3) | | | |
30 ' : | ' . — | ! G :
I Cowod Mol I | I | ! | | IR-22 'Hwo ; R=3801.3) I | lcsliz) I | I |
©®22) | I | | | | T Ve hir-ai215) I | I |
55 ; | | I | 0115) | g I | ! |
: | Il | I [ | | | ITalchunq 65 g | | | I : | |
20 I | B | | | | N way | Reimei(2.1) | | L |
- [ | I I I E : ] I I R [ ! I | ' ' !
i | | 1IR-36 ) J | |
| | | I | I | [ | I [11.3) | I | | I | | |
o " — | ! . B I — |
| | | . I | I Motsumaoi Reimei IR-28 | | |T0ICh'-lns'I- I I |
N | | T e Bt ey ! B e R L
' ! I ! : ; I ' | Toyonishiki | Taichu - | I IR-29 | ‘ I ! I : ‘ !
I | I I I | | Fay | | | aray | I | I | I | I
0.5 | | | I | 1 | B | i) I | [ I [ SLMIBR13) | |
: ! ! ' i Sasarnishiki [Dewachi- Kiyorishiki] SL.M-18 b . ! f I I I I !
i | | [ | | I 413)  [kora  Norin- Irmu 3)m[__(u,3) OrI_ |Reimei (Reimei | I | | I | g |
emon i Fujimineri . ]
0 I | | | | I ity (U3 ey TR ) | 2 e I [ | I I ! |
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. Jun. Jul
Heading Date 44
Remark . The number in parenthesis means o sowing dote (7.28) means July 28.




Relafionship'befween Percentage of .F?ipené_d Grains and Headihg Date

Table 5-2

...45_

means July 28,

(7.28)

Date

Heading
means a sowing date

. The number in parenthesis
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Relationship between Percentage of Unfertilized Grains and Heading Date

Table 5-3
- | | | | | | | | |
| N l I ! | [ | l
(%) o I S — - S ] A —
100 — -
| ; | i | Sqlsamshiki INor’m I?_fReimel | | I } | l | | ll !
| | | N | 013Y { o) . | | | .' ' | |
{ 1; ] Ii | lchuemon | [Mutsu- [SLM-18(11.3) | | i | | | |
| | | | mishiki [Flujiminori E | | | | ] |
: | 1 | | s | lm.a) (1.3} : 4; | | % | | ; | I
. I | b . L L !
| | | I | [ SR } i I J T ] I | [ |
| | I l | ! | Kiiyonishiki : | | | ] ! | | | |
| l l | | | | 5(“.3) | | 'i - : | SLm-18 1 ! ! i
80 ] i X | ! I Dewa - | Toyonishiki l | I ] I I ' [ | |
- , chikora | _ (213 |
] ] B 5 A TR N T — — S L
) —t by — T L s | o L
5 70 i | « ! | | ! r | | ! l | | ; l
@ ] L L | L I L L S
o T T e B L o e ]
sl | I | | | {1040) | f l | | f L | ! , |
&) 60 | | ' l l ! i | i ! [ [ . iTnichung— | | R |
= | } | | l | | | | | | | 651213 0 | | [
. E| : —
T L o B ] il | : | T I L
QQ T | | o
8 T ] I B | G ] 1
S f g L \ I | L I | ! f | e [1R-29 | : |
50 | B | T | I | i Relmell l I | o ¢ -l | [ |
2 | | IR L o L | L
o 40 i ! i i | : i IR-EE jReimEl Wuikyuku'- I ’ | I I I
E I ‘ | I . I : E nantokuy | ‘ i
= | , - % | | | | [ 1.3y 02y tarsyy | f | | § ! :
o Cawad } ! ' | C | ! | 'm -36(113| IR-38 |Reimei | IR - | lig-30] I | | |
® MO::&,EZ, A | i If | } [ I ﬁn stial UL3) @0y | a1t6) | | 213) | | I
mati@ | 1 | :
& o BG-36-8| | IR-8 i i L |IR- 298 | BG 34‘81: - i | [ Reimei | Hll::;?z“f;?’ | IBG-34 | |
(8.22) | | ©22) | | | | 609 | 1.8 e a0m3) . | e (2.15) | BG-342.13) (“I fizan] |
: ' ' 26 - B R R-40(213) .
i T 7 | i | Moisumml | Hﬁ)o(t:!igi #iisg::'lc‘;))éﬂégl(:g) [c-6 ¢ 6“-‘2’|spin 5 [ 1R—8(2.I5I) |
: E !(8-22) | | e s | Fﬁh!n ((113) |Reimei(l 16) | |u2.15) !C"B("'G’Z"‘:(“z‘?)-}?” | ] |
M EEE 1 N _ _ - - . -
- I l l a i i f f ?L‘L'ﬁ,'?:'" ’Jgif::nagf IR-20 | IIR 8 |1R-20 iR 28(2]3)IR-38(2.t3)' | Be i~ : | |
| | # | | | ; | 14y | a1 | ULze) | | aLer | (1ie) | R BU2Rezery | 213) g |
T o o IR fonne | Dmeo]coe | euefSER GsEml |
o7 | | y | ! ! ! | [ | [ (o) e | (213} | G5 (213)] I
lo —fAﬁLu*'*T”” C_HI ' ' ' ' i ' | jc-15 |18-20 | | R0 hIR-20823) | IR-22 |
l N ©.11) - | l | | [ 01.3) | 215) | | l 2.0 IR-20(2.15) l | 3.25)]
| f e : : ; o : | | 2 | | ’ [ IR-8{2.1) | f |
| | I I
o ] I L L 1 Ll | 1 L I
Nov. Dec. Jan. Feb. Mar Apr. May. Jun. Jul
‘Heading Date - 46
Remark . The number in parenthesis means a sowing date . {8.22) means July 28.






Table 6. Rogults of ¥ertilizer Blement Test

Percentage Percent--

: No. of No. of of Unfer~ age of 1000
Block Culm  Panicle Panicles Grain tilized Ripened Grains’
Preatment Number Length Length per m2 - per m” Yield Grains Graing Weight

(em)  (en) {x1000) (ton/ (%) (%) (=)

ha
Non-N 1 52 20 206 20.5 3.5 7.1 81.2 21.1
2 52 23 24 Sample ., , sample sample - 5
) missing missing MmEsSsSI1ng

3 54 . 23 211 18,8 6.7 5.7 81.3 21.2
Mean 53 22 222 29.7 4.8 6.4 81.3 21.1
Non-P 1 69 24 312 40.2 5.3 86.8 22.1
2 69 25 363 47.9 9.7 1.2 90.8 22.2
3 69 23 - 315 - 35.6 7.2 2,2 93.5 21.7
Mean €9 24 330 41,2 8.2 2.9 90.4 22,0
Non-K 1 70 23 401 53.8 8.9 5.3 75.8 21.7
2 66 25 382 50.3 9.4 3.5 86.7  21.6
3 65 24 379 44.2 7.5 6.2 81.0 20.8
Mean 67 24 387 - 49.4 8.6 . 5.0 8l.2  21.4
Noting 1 52 21 203 18,1 2.8 7.4 76.2 20.5
2 53 22 166 17.8 3.0 8.7 80,7 20.7
3 55 23 192 20.0 3.5 0.7 86.0 20.0
Mean 53 22 187 18.6 3.1 5.6 81.0 20,5

_ . sample . L .
Everything 1-1 60 24 39? missing 9.4 sample missing 22.1
1-2 65 24 376 4AT.T 9.5 4.1 88.8 22.3
2-1 68 25 336 42.5 7.9 2,8 84,6 21.9
2-2 65 24 379 415 6.6 6.2 74.3 21.5
3-1 65 24 352 41.3 7.7 4,3 87.7 21.9
3-2 62 24 320 38,2 7.3 4.2 88,6 21,5
Mean 64 24 360 42,2 8.1 4.3 84,2 21.9

Remak. : Variety C-15.
Sowing date, June 8
Transplanting date, June 25
Heading date, September 7 _
Standard fertilization, 150 kg N,
100 Ik

g PolDg
47 - 100 kg K507ha






Table 7. Resulbs of Nitrogen Amount Test

Percentage Percent-

. o : No. of No. of of Unfer—- age of 1000
Bleclk Culm . Panicle Panicles Grains tilized Ripened Grains
Treatment Number Length Length per me per mz_Yield Grains Grains Weight
{em) {cm) {x1000) (ton/ (%) () (g)
La)

50 kg 1. 52 22 211 23.9 4.3 1.9 92.0 19.7
N/ha 2 55 24 224 22.9 4,2 2.1 90.4 20.4
3 56 23 222 23.4 4.1 3.9 88.6 19,7
Mean 54 23 219 23.4 4,2 2.6 90.3 19.9
100 kg 1 57 22 280 28.3 5.5 2.0 89.4 21.7
N/ha 2 59 24 - 280 30.3 5.4 5.7 36.7 20,5
3 57 23 286 31.9 5.7 4.6 87.2 20,6
Mean 58 23 282 30.2 5.5 1.1 87.8 20.9
150 kg 1 62 24 350 40.4 7.4 4.8 84.8 21.6
N/ha 2 65 25 . 334 38.3 7.1 5.6 86,3 21.6
3 65 25 350 43,2 6.8 14.4 73.0 21.4
Mean 64 25 345 40.6 7.1 8.3 81.4 21.5
200 kg 1 67 26 376 36.7 6.3 5.0 80.7 21.4
N/ha 2 67 25 328 45.7 8.4 3. 84.9 21,7
3 70 25 344 42,6 1.6 8. 79.4 22.5
Mean. 68 25 149 41,7 7.4 5.6 81.7 21.9
250 kg 1 68 26 350 47.3 7.9 5.6 76.6 21.7
N/ha 2 65 26 358 50,8 10.0 1.0 87.6 22,4
3 68 26 371 42,8 7.0 5.9 74.3 21.9
Mean 67 26 360 47.0 8.3 4.2 79.5 22.0

Remarks: Variety, C-15

Sowing date, June 17, 1978

Transplanting date, July 5°

Heading date, September 11
Maturity date, October 15
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Table 8.

Results of Spacing Test for Transplanted Rice

Percentage Percent-

No. of No. of of Unfer- age of 1000
Block Culm Panicle panicles Grain _ tilized Ripened Grains
Treatment Number Length Length per m? per m“ Yield Grains Graing  Weight
- {cm)  {cm) (x1000)(ton/ (%) (%) (g)
ha}
30x30 em 1 72 27 283 S 37.8 7.3 2.9 84.3 23.0
(111, 2 68 24 273 35.2 5.8 9.1 77.6 21.1
hills/m®) 4 65 26 240 29.5 6.1 2.9 94. 22.1
Mean 68 26 265 34,2 6.4 5.0 85,3 22.1
30x20 cm 1 66 26 336 42.1 7.4 5.5 81.6 21.6
{16.7 2 65 25 337 41.6 6.5 14.3 72.1 21.6
hills/mz) ;

64 25 319 40.5 7.0 6.4 80.7 21,4
Mean 65 25 337 41.4 7.0 8.7 78.1 21.5
30x15 cm 1 74 27 164 39,8 0.6 85.7 22,4
(22.2 267 25 320 36.4 7. 0.7 95.8 21.8
hills/m™) 4 65 26 326 41.7 . 5.1 83.3  21.0
Mean 69 26 337, 39.3 7.5 2.1 88,3 21.7
25x15 em 1 71 27 395 56.2 10.4 6.7 81.1 22.7
(26.7 2 68 26 470 60.9 9.7 8.1 74,2 21,5

hills/mz) :
66 24 323 32.9 6.3 1.0 91.6 21.0
Mean 68 26 396 50.0 8.8 5.3 82.3 21.7
30x10 em 1 71 2T 446 51.8 8,3 8.1 5.9 22.4
(33.3 2 65 25 313 41.8 8.7 0.7 94,5 22,1
hills/m™) - 61 25 356 40.3 7.8 0.7 90,4 21.3
" Mean 66 26 372 44.6 8.4 3.2 86.9 21.9

Variety, C-15

Remarks:

Sowing date, June 17

Transplanting date, July 6
Heading date, September 10
Maturity date, October 15

Fertilization, 150 kg N/ha, 75 kg P30s/ha

-~ 49 -






Table 9. Effect of Herbicides for Soil Application

: Survived Weeds .
Herbicide Bloek No. Cyperacere  Echinochloa c¢rus-galli

(hills/m<) (hills/m?)
1 62
Control 2 70 -9
74 ' 15
Average 69 10
1 4
MO 2 2 4
3 7
Average 4 2
1 0
Saturn 2
3 0
Average 0 0
1
. X-52 2 0 0
3 3
Average 1 1
‘Ronstar 2
3 0
Average 0 0

Remarks: w~ever phyfotoxicity was found on the plants applied by Ronstar,
i.e., a low percentage of established seedlings and stunted plants.
Treatment and inﬁestigation were carried out on Oct., 4 and Oct., 24,

respectively.
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Annex 1. Sequence of investigation procedure for diagnosing yield

Sampling

Sampjing'loo to 150 hills along 5 lines parallel
0 a diagonal

Measurement of spacing (3 spots)
Number of hills per m2 ....... n

Belection of hills with
average number of panicles
per hill

}

{Selection of hills with average Fetermination of the representative
panicle weight per hill hill or hills (1~3 hills)

|Estimation of degencrated
grains (spikelets) ;

Threshing. Taking off rachis-
branches for separating

grains indeéependently

. b :

[Preliminary drying F—~=100~110°C for 5~10 minutes

2025 hills
umber of panicles per h111

Investigalion of degenerated primary and
secondary rachis-branches on 6 panicles.
Number of degenerated grains per panicle.

Grain selectidn,with

salt water —=1.06 specific gravity

Number of _
nop-ripened grains
i

F" vafw";“A"ﬂW7""'"fJgggﬁﬁ“”bjFloating grains
[Sunk graingq——éh-Number of ripened grains -

Percent of
- ripened grains

[Iod}ye reaction

Non-fertilized
grains
3

! — o . [Tmperfoctly
[Hdshlng. Drying }--—100"¢C, 10 m1nut¢§ I;ipeged prains

y .
Fercent of non-
fertilized grains

Weighin, —Dried grain weight
r1ghing

Measuremen of : ==__G:r‘ind.i.ng, 10g sample, complete

moisture content [drying, weighing
‘ L mmemm———==—= 1,000 grain weight - :
nx10,000xDried grain welght Per h111x(100~y) (100-14)

[Qalculatlon Of'y}eldlkﬁhi(n No. of hills per m2 , y....moisture centent)

Due to the difference bebtween the representa-—
tive hill and the true mean of panicle number
or panicle weight.

Correction on yield by
No. of panicles and Wt.
panicles per hill

L
| Finally estimabed yield |

- b6 -
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