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'-f&.L Kf,"¥¢S'.¢fﬁ'i Introduction

'.fWe arrived at Phaoti Petth AirPOft on September 21 1969 prepared to relisve the

“Japanese technical’staff there and bégin s two year assignment at the Khmer-

‘"Japanese Friendship Agricultural Technical Centor. Unfortunately, after only a

S Yictle over'half a yeary. ‘fighting broke out in Cambodia. TH¢ Japdnese
technical: staff was. evacuated in June, £irst to. Phnom Penh and then, at.the
_end -of - theé month, 0. Bangkok, fhailand where we were instiucted to stand by,

'-i‘As hostilities worsened however. we '’ were ohliged Lo return to Japan.

‘iIn spite of our ignorance of the Khmer language. we had managed to get a grasp
of work at the Center and were. Looking - forward to beginning in earnest as the

'irainy sgason began. However , Just as we were- poised to do so, events in

!fTIndochina took a- regrettable turn for ‘the worse.

'.EWhen we seL out on our overseas assignment, we received the following
instructions from OTCA (Overseas Technical Gooperation Agency): "The
‘.Agriculturai Center has now been in operation for five years and wé strongly
“feel that the timé has come- for the Center to be managed and Operated by Khmer
personnel . During your two year assignment, we' d Yike you to give serious
‘thought to:preparing the ground for this transition and share your ideas on
“the subject with us:"™ Yn accordance with this directive, we resolved to put a

'i'strong emphasis on training the Khmers. to independently conduct thelr own

' testing and. research It was décided that the Japanese technlcal staff would
. Do longer play the’ 1eading tole in the conduct of testing and research.
Instead, we would encourage the Khmer personnel at the Center to assume
responsibilitles and provide thein w;th guidance where needed.

_-In accordance with the new management policy, Khmer personnel were asked to
. take responsibility for :tabulating test results for the 1969 wet season crop.
'Sutprisingiy, their calculating abilities proved extremely poor and lictle
progress was made Nevertheless, in order for the Khmer psrsonnel to-acquire
“the-skills required. during the two year period allotted to us, it was
essential that they. get familiar with the work as soon as possible. For our
part, we did our best to guide them. When word came that we were to be
immediately evacuated from Cambodia, we tried to carry out as much test data
“as we could, Unfortunately, ‘however, soms unfiled materials did get left

_ behind, We. subsequently requested that data be sent, but got no reply.
'Needless to say, results for the 1969 wet season crop were incomplete.

 As for the 1970 dry season CrOp, Khmer personnel, citing the danger of rat
--damage vere. extremely lax in- ca:rying out tests. By emphasizing the

" government's expectations with respect to the dry season crop, however, we
were able’ to: persuade’ them to 1ndependently conduct & small number of tests
-~ relating o rat preventicn techniques..although an electrical fence was
‘devised to keep out. rats -~ with respect to rat prevention. thanks to the

“ research staff of the. Tropical Agriculture Research Center for their

. tremendous assistandé i as law and order continued to deteriorate and the
“area: arOund the Center became 80 ‘dangérous at night that an armed guard was
;required to: patrol the premises. ‘rat damage had become extremely heavy by the
Z?beginning ‘of May and. testing had to be discontinued: Under the circumstances,
jit proved impossible to obtain results for the dry geason crop.

,The plans for testing on the 1970 wet season crop were. designed with a strong
-emphasis on Khmer: personnel working independent1y¢ Since the plan was kept
_5w1thin the: scope of  the. abilities of Khmer personnel.working on their own,
l“results were highly rudxmentary This was deemed acceptable in light of the




o fact that autonomy was being transferred to them.

"With respect o the current dispatch of personnel, a great deal of importance
.. was placed on dispatching a plant breeding specialist to the Center, It is
”;regrettable that personnel selection difficulties prevented this from

happening.-

' This report is designed Lo. explore the divection that subsequent testing and
- regearch for improving the Cembodian rice crop should take and the problem

. poirits related to this- objective At the risk of beinig redundant, this report
begins with a summary of the natural environment in which rice is cultivated
© in. Cambodia and & description of rice cultivation as it is practiced there
under the given environmental conditions. We then go on to discuss the kind of

- work being done at thé Center and the problem points that have emerged in the

process. Finally. we attempt to identify problems which will need to be solved
in future, We would like once again to point out that we had only a very short
time to land experience, make contacts and gather data. We therefore ask that
the reader’excuse us for those places in this report where we may have
overlooked or dealt too superflclally with, an important issue,

In closing, we would like to take this opportunity to express our heartfelt
thanks for the guldance and help we received during our stay in Cammbodia from
the experienced staff of OTCA and- the Japanese Ministry of Agriculture and

Forestry

Octobér 1976'

Technical Staff dispatched to the Cambodla Agrlcultural Technical Center
' Saika Chuzo, Group Leader
‘Hiratsuka Toshio, S50il and Fertilizer Specxalxst

Hovibata Toshizo, Cultivation Specialist
Sugawara Selklchl Agricultural Machinery Specialist




Part 1
1 Rice cultivation in Cambodla

1 CLimate

;VCambodla is Iocated in the. southwest central _sectlon of the Indochina
‘Peninsula-lying" betwaen - longitude 10x%-15% and latitude 102x-108x., The
country forms:6an irregular reverse trapezoid The ‘eastéern highlands of
©Cambodiz border on Vietnam; the Cardamom Mountains in the west border on
- Thailand; and- the Dan Raek ‘Mountains in the north border on Laos and
~ fhailand. The south of the country faces the Vietnamese Plain and the Gulf
of ‘Siam. Roughly speaking, the south of the coiintry forms an open-~ mouthed
bas;n.

CIn west'centrhl Cambodia Lies Lake Tonle Sap, the surface area of which, we
‘are told, varieés from 3,000 square kilometei's. in the dry season to 10,000

. squate kilometers in the wet season. Flowing from north to south in east
Ccentral Cambodia is the Mekong River which is connected to the lake by the
'Tonle Sap River. o . v

--.Tropical Cambodxa owes its ralny climate to the Asian Monsoon. There are
two ‘geasons: a rainy and a dry season, During the ralny season, from May
.. through Octobeyr, :a maritime southwesterly bearing large amounts of moisture
" predominates: and brings rain to the subcontinent., The dry season from
November through April occurs when a dry: northeasterly from the mountains
‘predomlnates : :

As’ Tables #1 and #2 show, though raxnfall may vary considerably from year

to year and place to place, most regions of the country receive a yearly
rainfall of about 1, SOOmm, 80 - 90% of which falls between May and Qctober,
Obviously. then, rainfall is.very sparse during the dry season. In the
~tainiest of dry seasons, rainfall between October and March does not exceed
100mnt, * The average . yearly temperature is 27xC. Temperatures are lowest in -
December and Janvary ‘when the average is about 25xC, and highest in April
‘at the end ¢f the'dry season when the average is around 29xC. On the basis

-~ of average monthly’ temperature statistics, the variation between the
1coolest and hottest months.is only 4xC. By way of comparison, daily
temperature ranges display a.variation of 5 - 10xC, with ranges smaller
during the ralny season and larger in. December and January durlng the dey

- season,. The . shortest: day of the year, in December, is 1l.4 hours long, and
the' longest,.;n June, 13-12.8 hours long. This means that the seasonal

- difference in day length in Cambodia is only 1.4 hours. 0ddly enough, in

- terms of avexage: daily hours of sunlight, even with its shorter days the
dry season is sunnier than the rainy season. In 1969, for instance, the

. average’ duration of sunlight during the short days of the dry season was

7.7 hours, while that for the long days of the wet Season was 5.5 hours,

: (See Table £1.) Based onh these statistics, the dry season is best suited
_for rlce cultlvation, provxded of course water resources are under control,

C Although the period between May and Octeber is the official rainy season,
cthe season actually varies from yeéar to year. Some time during June - July
- there is a two ot thres. “week period of reduced rainfall known as the

© /o hi'little dry season': When it actually occurs..however, will vary also
'.‘_”depending on. the year.,‘.-- : o '

4F$;fli-é.£: -



- Owing to the low elevation of Cambodia’s centval plain, when the Mekong
swells with water from its upper reaches, the Tonle Sap River reverses lts
course and a portiOn of the waters of the Mekong flow into Lake Tonle Sap,

3'thereby ralsing its water ‘level, Thi§ back flow, in combination with

“domestic rainfalli gradually rajses the lake's water level until the

- surrounding central ‘plaini is inundated, This tranquil flood peaks around
‘the end of September when the waters begin to recede. Hatvesting begins

-~ around November when the waters have completely recaded and the fields have

dried, : :

In those years in which the flood waters rise higher than normal, vast
_sections of the paddy Fields may be submerged with some accompanying damage
to the crop. Nevertheless, the worst damage to the rice crop Ls caused by a
~lack of water. Insufficient rainfall during the rainy season may be the
cause of widespréad severe crop damage. It was reported, for instance, that
the harvest falled in 20% of .the area cultlvated during the 1968 rainy
season for lack of ‘water.

In this cOuntry blessed with warm temperatures and abundant’ sunshine, water
is the crucial component for insuring a good harvest. If Khmer farmers can
succeéed Iin getting control of water, substantially increased production
will be possible.

 Table #1: Climate table (Battambang City)

o Climate'in normal yeats | . | : 1969
Month | Average monthl; temp Average '
(average for 2 years} month { . o Duration of
~rainfall Rainfall [sunlight
: . : {Daily average)
Maximum Minimum Average | (Ave, for '
temp., | ‘temp. temp. | 44 years)
. ¢ | ‘¢ Ce mm o hours
1 31.2 19.0 26,7 | - 5.1 2.1 8.2
2 33.3. 21,1 26.7. | - 16.2 2.4 8.7
3 35.3 | 23.0 | 28.6 51.2 59.3 7.2
4 35,9 | 2611 29.4 85.5 61.3 7.0
-5 34,3 | 24.6 | 28.4 153.1 107.4 7.0
6 1333 | 24.6 28.2 164.7 149.9 5.5
7 ©32.2 24.3 27.4 167.6 £ 203.2 3.7
8 | 320 | 26,2 [ 27.3 1.8 187.9 6.1
o 31,3 | 24.1 | 26.9 247.3 | 257.5 | 4.9
100} 304 | 23,7 | 26.7 238.7 235.4 5.8
S oo [22.1 ) 25.8 | 8246 118.0 6.9
bz a0 e |2es 18.1 0.1 8.4
© -laveragel  32.47 ) 22,9 27,0 | 1,381.9 1,357.5 6.7




Table fz: Monthly rainfall 1964 1968 for various reglons of Cambodia

_ e Unit: mm
Year| . .. L . Five year average
: Reéidﬁf' [g" i}?ﬁé.. -}Qés 1966 1967 1?68 Monthly |Yearly
o N ; . |rainfall rainfall
Phaom Penh | 133.3 | 116.7 ] 173.4 | 122.9 | 89.6 | 127.8 | 1.5%
Battambang | 115.3 [ 109,9 [ is2.8 [ 111.3 | 98.5 | 1236 | 1,483
[kampor  [332.2 | 182.8 | 163.7 | 202.8 | 179.0 | 172.1 | 2,065
Kompong Cham | 137.0 | 140.3 | 150.7 | 151.8 | 128.7 | 141.7 | 1,700
Sihanoukville| 265:9 | 348.0 | 4605.0 | 409.6 | 252.8 | 336.3 4,036
'} Siemreap | 121.4 | 1i2.6 | 139.9 | 155.8 | 88.8 123,7 1,484
{Stung Treng | 143.9 | 154.3 | 168.3 187.3 | 148.5 | 160.5 | 1,926
|svay Rieng. | 160.0 '165,3 201.4 | 145.0 | 169.6 168.4 . | 2,021
Pursat | 144.3 | 120.7 | 191.4 | 154.4 | 115.6 | 145.3 1,744

‘Note: Average'yeariynralnfall for Phnom Penh based on 66 years of statistics
45 1,383, 7mm and that for Battambang based on 44 years of statistics
is 1,381,9mm.

ERE T
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' eqSoil;?-;{q;_$¥1%+r S

-{chductedihylSaekiﬁét;al;=ln-less'and a study conducted by an American team
%iﬂ;l?&Z;“This Iattgf;stuﬁy;identified 16 soil-types in Cambodia based on
fCQnstitUBht-analysigﬂwith“QOilférOSS section medsurements on samples from
gll&"different”sltes‘in_thé-ééﬂntry._' :

. ”aIh=téfms 5f$réseérbﬁ“dn?iheféoils'Qf‘bémbo&ia}-theré is the detailed study

_;ﬁﬁsédzoh:Yasﬁofs{Qbékb which focuges primarilyfén'¢u1tivated soi1s, the

~following classification was derived. Geographical distribution is noted in
- the figure below, = - o - '

PEEERNS L Submerged soils 6f the Mekong
B QLowland‘a;luﬁial;sails | Sandy allyvial soils
' o Clayey alliuvial s0ils

Tableland sedimentary soils  Red solls -
. A S Black soils

Thailand =

,_“.Dén Raek,Mtnsi

.._ »’f?@@ﬁMVATyt*z;—fu.»-
f | '/”-’ﬂ//% .\.

|Different |
color solls|:

7

' Slang‘Tren%
_ ]

" Sandy'}-
walluvialy

1
G
L]

. Sihiiupl['

7 Distribution of Cambodia’s principre farming aceas

“' ”;,3”‘lii;ff:f-




'Submerged soils of the Mekong
.. - These are ‘alluvial - 80ils which are resupplied with fresh sile each year
- .when they are submerged by flood waters from the Mekong and Lake Tonle Sap
- during the rainy season. During the period before and after inundation,
-these lands: are employed for field crops such as corn, tobacco, green
3beans. peanuts and “sugar cane, while some are used to cultivate floating
o rice ‘and the dry season rice crop.

ﬁSandy alluvial soils
" 'The solls supporting 213 of Cambodla’s wet rice fields are sandy alluvial
soils, During the rainy season, these lands are mostly planted in wet rice
and during the dry season some of this land 1s employed for the cultivation
' of fruits and vegetables.

Clayey alluvial soils
This clayey: soil 1s lake alluvium from Tonle Sap and it supports 1/3 of
Cambodia’'s paddy f£iélds. It 1é employed primarily for one wet rice crop
during the rainy season. In the dry season it turns into savanna,

Red soils
" This red-colored tableland soil is composed of weathered quaternary basalt
and lava. With its relatively good physical properties, red soil land is
“employed for a wide varlety of different crops including rubber, coffee,
pepper. plneapples and bananas in addition to corn, cotton and legumes,

Black 50119

" This soil ‘is composed of weathered limestone from Paleozoic strata. It owes
Lts peculiar black color to high levels of humus. Thanks to its relatively
good physical properties, black soil land in addition to cotton, is also
suitable fo: bananas and legumes.

As you can see, frOm sandy soils to humus, Cambodia is endowed with a wide

- variety of so0il types differeritiated by color, structure and other properties,
' Paddy fields take up 85X of the country’s arable land. The two largest rice

growing areas are the Lake Tonle Sap area with its sandy alluvial soils

followed by the region centered around Battambang Province. This reglon

featurés clayey alluvial soils and is known as the country's 'grain basket'.

With respect to the chemical composition of soils, as past analyses have
cloarly shown, Cambodian soils are characterized by their low phosphate
¢ontent. Furthermore, looking at fertilizer test results, the application. of

phosphatic fertilizer has: been shown to be an important factor in lLoosting

paddy yiélds, Although Cambodian soils are somewhat on.the acidic side, this

is not.viewed as problematic for the wet rice crop. Though the soil is not
‘particularly rich in potassium, application of potassic fertilizers has not

produced any noteworthy results. Gurrently, potassium is not even being raised
ag an issue when discussing fertilizers. In some areas, there are

'-'accumulations of sulphates Whlch have caus yeariy salt damage to crops.

't“B The present state of rice cultivation and assocxated problem points
1) The position of rice cultivation and its infrastructure

:fj”The relative weight of Cambodia 8§ sec0ndary industr;es is extremely
o smally Agrlculture is the country s main industry, generating

: ¢approx1mately 402 of the gross natlonal product. {See Table #3.) The most
"Hlimpqrtant_qrqpﬂis rice, whtgh_constltutes more than half of agricultural

e




productiou- Rice is Blso the country 5. largest export, product Out of a -

_total of 2,9 billlon riels in: export earnings (1967), ricé exports made

- up 447 of the total. Earnings from rice exports were 1.7 times larger
than those’ fqr rubber, the second most important export product. (See

Table I& )

_ Cambodia has a 1and area of 180,000 square kilometers (18 million
hectares) About 503 ‘of this land area, of 8.8 million hectares, are
"level plain; 6.7 million hectares of which aré potentially arable,
. However, dué to unfavorable land: conditions (mainly problems relating to
water) and regions with Sparse population, arable land development hag
fot progressed. As a result, only 3 million hectares of theé country are
‘presently under cultivation. (See Table #5.) Wet rice cultivation
‘accounts for 2.3 <2, S mtllion hectares. That means that over 80% of the
land under cultivation 1s deveted to paddy flelds. Since the rice crop is
dependent ‘on rainfall, the yearly variation in the size of the land area
planted in et rice is a refléction of rainfall conditions in that year.

In spite. of the tropical climate, which should facilitate double _
'?cropping, due to the poor state of repair of irrigation facilities, most
areas are restricted to a single rice crop during the rainy season. The
dry season crop is limited to those areas which could not be planted
during the rainy season because the water was too deep and to the
extremely small area of the country that can be irrigated during the dry
season, This amounts £o only 4-52 of the area planted yearly. (See Table

. 49}

Cambodia has 840,000 farming households which constitute 772 of the total
"number of households in the country. (See Table #6.) It is said that esch
farming household has an average of 3 hectares of arable land. It should
be noted, however, that regional differences in average farm size are
rather large. Battambang Province is well above the national average with
an average farm size of 5 hectares, while farm size in other provinces
tends to be relatively smaller. Thirty percent of farm households are

. reported -to have -holdings of less than 1 hectare, while only 147 of Farm
households have holdings of more. than 5 hectares. (See Table #7.)

Average yxeld, at ‘around one ton per hectare, is extremely low. It would
not be technlcally dLEficult to double or triple yields by applying
fertilizers, but the extreme poverty of the farm population and
insecurity about the effects of fertilizer on the harvest are potent
~barriers to the w1despread lntroduction of fertilizer enhanced
cultxvation. ' :



'. _Taﬁ1§. 5?:$?0§5;Na;i§ﬁ31,PrdduthOE-CgmbOdia (1966)

Monetary % of
value ' total

e : -In millions N 4
-,Prlmary 1ndustr1esf$hare of riels
‘of agriculture _ _ 13 119 6 47.5

11#21559A 40,7

_Secondary industries. . | 5,411:8 | 19,6
_Té?iiaﬁy industrles © | 9,111.3 33,0
E - dorals . 27,6427 100.0

' Table #4. Export products and their respectlve shares of total exports

Monetary unit milllons of riels

- 1966 1967

tonetary| I of |Monetary| 1 of
value total Jvalue total

_Total ﬂ' ) ' | 2,356 | 100.0 | 2,906 | 100.0

Total of agricultural 2,305 97.8 | 2,576 88.6
.marine and forest products :

Rice . 846 | .35.9 | 1,284 | 44.2

Rabber . 873 | 37.1 | 716 | 24.6

Gorn G 285 | 12.2 - a7 5.1

pepper - - | so | 2.5 53 1.8

‘Kapok © | e w2 | as | 1.s
o ” 32 | 1.4 63 2.2

‘Green beans S 2 0.1 43 1.5

,'Péépupémf R _ . . : - 14 0.5

soy'beans . 13 0.1 - -

7';1T°b8000 SR 2 0.r | - 17 0.6

-Animal husbandry products 39 | 1.7 20 3.1

[Marlne products ST 6 | ‘03| 23 | o.8

i gForest products }]_Eﬁfli?"' ~ose | 2 5 80 2.8

“‘J; 'Source. Statistical Yearbook of Cambodia, 1968.




" 'Table #5: Land utilization {1965)

R o E 10005 of ha
Total land area ERL o _ 18,111
Forest '?u;{q';"ﬁ.*_. S aaeer

| Land under culhivatlon R - _;_  3,016
o jLand usable for rlce cultivation - 2,535
|Break-| other afindal crops L 242

[doum o ——

o Perennial crops .- _ 59
RuﬁBer'pI&ntationé o 57
-l Swidden agriculture _ 123
UnculLivated lands o 1,868

' $dufce:,a study-by the Forestry Agency

Table #b Number of farming households - Number of rice farming households

(1962)

'ﬁTotéi nﬁmbef of hohgehoiaé : Héuseholds
P S 1,092,600
Farming households 842,000
Rice farming households " 666,516

Bl ' 778
c/s . 791

Source: Agricult&ral Affairs Agency Statistics - Bulletin No. 6




”'xfﬁ-{fiéblé1}1?fF§ﬁﬁfs@?ég;ﬁumpéfkBﬁ EOﬁsehplds:Sﬁd area farnied

7. |no. of farming households|Land area under cultivation}

[ Actual No. | 7 of total | ‘Actual Mo. | % of total

Under 1 Ha | 256,260 . | 30.7 1 126,800 Ha | 5.2 %

T1: 2Ha | 186,610 | 223 | 260,280 | 10.7

TSo100 | 86,930 . 1004 - 508,510 26,8

T0 - 20 | 28,6420 | 3.4 | 386,500 | 15.8

“over 20 Ha .| 5,020 | 66 138,050 | 5.6

" rotal | | 835,900 | 100.0° | 2,446,650 100.0

”Sohfte{:Sﬁa;isti¢s;beﬁi;_bf‘thengkiculturaL Afﬁairs'Agency - Buliétin No. 3




- dulﬁngyéd'}éﬁd‘drgg'dquigd'tb'eagh Crbp,gnd_réspective yields (1966-67)

Land

“area

e plan‘t_e_ti_t

L Yield

% of total
cultivated

Lang
area
planted

Yield

% of total
cuitivated
land

rotais

10008 of Ha
Ta952.0

3

10005 of - tons |

land:

lUﬂyOO’i .

Wet rice.

o

Perennial crops

1517

358.7

5.17

‘Rafny season -

2,398

AR

80,13

Sugar paim

2@7_

55.5

0.87

'Ory.ggasbﬁ ”:

L1838

2

: 5.5

_Ruﬁber

62,2

51.4

2.17

Annua ¥ crops -

e |

448

1190

- ananas

20,6

133.3

¢.20

Red cora -

'i;:iﬁfﬁi:'_-

B i}&d;i;

348

Caconut pains

16.0

6.3.

0.54

Green beans

a8

. _?5:2

1.83

Kép&k

9.4

6.9

0.32

L jG}Q.

0.5

Mangoes

7.1

48.4

0.2

| peanuts”

Vegetables .

2.8

~20.8

0.7

Oranges

2.8

234

0.09

Tobacco

174

101

0.59 .

Pineapples -

2.2

163

0.07

14,9

5.4 -

0.50

Hu{berry _

0.9

8.0

6.03

3:$ésémé .

White corn

4.6

. 9_3'

0.49

Cashews

1.2

0.1

0.04

thé_ ’

82 |

1.5

0.2

'?epper

0.1

1.6

0.02

Soy beans . - -

'8.1'

13

- 0.26

Sﬁaﬂdeck'

0.5

6.4

.01

|- Sugar cane

6.0

S3n

0.

Longan

0.6

1.2

0.02

Cotton

3.9

2

L 0,13

Coffen

0.4%

0.5

0,01 -

Cassava”

20 |

3.0

0.07

Lemons

0.4

5.2

0.01

Sweet’ potatoes’

1.4

128

0.04

Handarin oranges

0.3

1.8

0.01

Castor beans

‘1.0

1

0.03

Rambutans

0.3

0.4

" 5.01

1 Ramis-

0.5

-.0.0!

Oorians

0.3

0.7

0.01

0.4
0.4

0.0

Mangosteen

0.92

0.01

¢

73,8

Tea

0.03

0




'fQ'Tabig}§8Qiég;péﬁ;agQS‘bfﬂtransﬁlanted}gn&.&irQCtiy sowh wet rice

Year‘;7:---

1964/1965

1965/1.966

1966/1967

1967/1968

196871969

Transplaﬁted rice

69,2

| 66.3

 69.0

67.0

- 66.9

33,7

31,0

. 33,0

_Directly,sqwnn-f:'

308

33.1

';édpr§é£'$tud} of ‘the hg?iéqlt@fai-statiétics Dept.

Table 49: Wet rice production voluns

Pléntéd'iand aréa
(in 10003 of Ha)

Land area
harvested
vested

(in 1000s

Hatvést_
volumeé

Yield per Ha
(in tons)

{in
1000s

Planted|Har-

‘Mdin source
of damage
to crops

"Ralny
“lseason
¢rop.

Dry.
‘séason
¢rop

vested
area

Tdtal of Ha) of toéns)|area - Crops

liosajro65]2,245 | 00 [2,344] 2,236 | 2,500 | 1.067 | 1.119|Water damage

1965/1966]2,314 | 100 - 12,434 2,178 | 2,376 | 0.984 | 1.091|Drought damage

350 | 164 0.977 | 1.216|Water damage

113
T

1966/1967|2, 2,020

2,514
2,473}
2,427] 1

2,457

- {1967/1968 2,324 | 3,250, | 1,315 | 1.399[Drought damage

Drought damage

1.031 - 1.288

1968/1969}2,303 4k | 2,503

" Table #10: Wet rice varietfes utilized (1968/69)

2 of
total

Planted

Jarea

- 1000s
|of Ha 4

87 4

Léngth of growing season

100-120 days ..Very eary maturing

Rainy season
13¢-150 days ,.Eary maturing

,Early maturihg rice (hatif)

14 |165 days
49

21

-ﬂalfﬁygar_rlce (miesaisony_ 328 ~ 185 days

“Pull. season rice {saison) 987 195 days - 210 days

"‘Z.Lété"ﬁatﬁfing'riceiftafdiff 505. 225 days -

Floatlng rice (flottant) 396 | 16 |225 days:-_

.3  Sub totalsj.='- 2,303 | 95

T Dry season

'Early maturlng rlce (hatif) 124 5 [ 90-120 days

o Irotals ,;’“‘ 2, 427 {100

IEZSourcea Study of the Agricultural Statlstics Dept.




‘jc 2) Routine cultivation methods for wet rice

S The cultivetion of wet rice in Cambodia is timed to correspond with
-j-71natural flooding. The main ¢rop of the . year Is the rdiny season crop. It
" 1s planted when the rains begin. The grain ears by the time the floods
”_begin to recede and the rice is harvested when the dry segson statcts.

_Planting takes place without fertilization and both seedling
L transplantatlon and direct sowing are. practiced. {See Tablés #8 and £#9.)
.- (Direct’ sowing- is practiced in:Batrambang and Kompong Chhriang Piovinces
- and. seedling transplantation éverywhere else.) Although rough vice yields
inthé most fertile areas of the country may be as high as 3 tons per
hectare, the national average is a very low 1 ton per hectare.

Some rice is also planted durlng the dry season after the waters have
receded, For ‘this crop, the Boro variety of rice common to Edst Pakistan -
~'is employed: The climate of Cambodia is such that, providing Irrigation

~.is in place, it should be possible to plant twice a year during both the
_ralny and dry season. In fact, considering the climate during the dry
_season, one-could expect even higher yields during the dry season .than
during the rainy Season._ _

 1In spite of the careless nature of wet rice cultivation in Cambodia),
" labor productivity 1s high. Acdording to Hirano's calculations (for Iight
. work, two persons are counted as one in these calculations), the labor
. force pev-hectare {3 32 persons. Based on a rough rice yleld of 1,200kg,
per, capita per day. productivity is 38kg. By way of comparison, in Japan
_-the per’ hectare labor force is 160 persons. Based on a rough rice yield
" 9f’s, 100kg in Japan, per capita per day productivity is 32kg. In othev
©words Cambodia has higher labor productivity in terms of yield than
' Japan'_ ) L

(1) The rainy season crop

Planting takés place between May and July and harvesting between
_December and January

.(Varieties)
Rice varieties emoloyed in Cambodia fall into one of four categories.
,early maturing rice, mid- tecn maturing or half-year rice, late maturing
or full season rice and very late maturing rice, A fifth category is
the so. called Eloating_rice. {See Table #10.) These rice varleties are
.categorized mainly according to photo-period sensitivity, early
o maturing rice being the most photo-period sensitive and late maturing
- rice being the least. Since it’s a requirement that the rainy season
" ¢rop be harvested during the dry season (after November) when the
- -waters: have receded ‘for plantings after July, highly photo-period
sensitive mid-ters through very late maturing rice are planted. These
. usually: require 200 - 250 days to reéeach maturity, while floating rice
_.__Jneeds about 270 days..(See Table tlo and Figure #2.) Rice varieties are
oA onog standardized and- in many cases farmers themselves don’t know the
Clh name oF the variety they are planting, Plant breeding levels are still
ST at an . extremely rudimentary level in Cambodia and the plant breeding
v effort that does exist is disorganized. ‘It was only under the direction
S of SpECLBILStS from’ Japaﬁ that ongoing work was undertaken to gather,
.- categorize and measure the productivity of . commonly cultivated native
ff.rice species ‘in Gambodia. Recent years have witnessed the Lntroduction

i:{r;_"_j :l o



:f-of Eoreign IR type rice strains, but these were found to be difficult
:to cultivate and unsuitable to Cambodian taste, :

- (How rice is. planted)
" Seedling transplantation is most common, however in regions where farm
'Operations Aare . on a larger scale. direct sowing is also practiced.

‘(Plowing and harrowing)
Come the dry season, residual rice stubble in the fields is burned and
then fafiners wait until the rains come to commence plowing. Most’
plowing is done with the help of oxen or water buffalo (cne or two
head). The animal drawn plow functions poorly and efficiency levels are
extremely low; It geénérally tikes about a day’'s work to plow one rali or
1,600 square meters (ih fact, farm wages for plowing are calculated

. according to the numbetr of rai completed}, Following plowing, weeding

“and harrowing také place. This is followed by one or two more passes
‘with the ox-drawn plow. In recent years, the use of tractors has become
“widespread in Battambang province where farm operations are large
scale. It has become commoini to hire subcontractors with large tractors
to handle plowing. Tractor plowing is anywhere from 20 - 30 times more
efficient than plowing with oxen., Furthermore, sincé the cost of
tra¢tor plowing is not much more than oxen plowing, the tractor has
become' a popular alternative. Nevertheless, for poor farmers who do not
normally subcontract farimn work, it means more debt, (Since pooi: farmers
‘have little or no capital, plowing costs are deferred untll harvest
time. Interest accrues, naturally, and the farmer ends up having to pay
about twice as much as he would have had he immediately paid in cash,)

(Direct sowing and seedling transplantation)

Under normal circumstances, direct sowing takes place around May and
June and seedling transplantatxon around Jurie and July. Paddy which has
- not been prepared up to that point will be planted in July and August.

When dlrect SOWlng. about IOOkg per hectare of seed are broadcast by
hand on a drained field which has been plowed and harrowed. Then the
oxen pull rakes over the ground to cover the seed, The amount of seed
'sown is high in comparison to Japan. However, based on the long
experience of Cambodian farmers, the large amount of seed sown
compensates for haphazard ground preparation and anticipates damage
‘from natural causes like sparrows, rats and flooding. This method of
sowing also has something to do with Kopchou to be discussed below.

. 8ince seedling transplantation takes place after the fields have

“flooded, it’'s common for the seedlings to be left in the seedling bed

for a fairly long time. Although seedlings transplanted young yield

1highest {according to test results at the Agricultural Center, 25 - 35

day old seedlings are optimal: yields from seedlings which have been
“leftilonger. in the seedling bed tend to be slightly lower), where

a cu1ttvat10n depends on rainfall, farmers may be obliged to delay

pladting until, flooding occurs. It is not unusual, therefore, for the
seedlings to be 45 -~ 50 days old. In such cases, the faded, hard

- seedlings. which are now. over 50cm long have the ends of their leaves

- clipped and are then transplanted. Since the ralny season crop takes a
- long time: to ‘éar; the quality of seedllngs is not as much of a problem

'-f:ln Cambodla as it is in- Japan

- 14;;



fffﬂf(kopchou) L
© Thig is a° field management method pecullar to Cambodia which comblnes

" weeding and thinning. When the directly sown wet rice is about S0cm
~_high, the entire paddy is plowed, This {8 similar to the weeding and

fffthxnnlng technique employed for Aua rice’ cultivation in East Pakistan,
i In Pakistan, however. plowing occurs in a dty fleld when the rice is

'f]still young - (10 '~ 15cm in helght), whereas the plowing of wet rice in
“the paddy when the plants are already about S0cm in height is a

:';'peculiar characteristic of cultivation in Cambodia. Thils process is

.said to- submerge and drown weeds, rid the ricé plant of small and weak

©.tillers, Foster ‘strong plants and prévent the plants from falling over.

_fEssentially. this method has the effect of shallow mid-term plowing,
'Tweeding and thinning out.:i ‘ .

:'(Appllcation of fertilizer}

':'_Although fertilizer is usually not applled ‘in Cambodia, in recent years

. . the more conscientious farmérs ‘have begun employing fertilizers. By
'applying 30kg of nitrogen and phosphates per hectare, they have been
.able to double ylelds. In addition, the tall stubble which remains

- after. reaping is burned during the dry season and the straw ash allowed
"'to go back into the soll. ‘Although almost no organic matter is added to
~ the fields, ‘sometimes farmers foregs burriing and opt instead to have

the raw stubble plowed’ back into the earth thh a tracgtor.

' (Water management)
Since planting is dependent on rainfall. there is almost no water

. management. durlng rice growing. Consequently, in years where rainfall

'is. low, the planted area has to be reduced in. size. In a serious :
-drotght, the entire rice crop may wither and die. On the other hand, if
there is too.much rain, thé seed may rot after sowing and never
germlnate or the paddy may bacome _submerged. Natural disasters Llike
these are something that the Earmlng population must WOrry about year
after year., : : :

-(Damage from plaﬁt disease and insects)
cIn terms of plant diseases, although some rice blast disease (rice
‘blight) is observed, since fertilizer Is not utilized in cultivation,
‘the problem-is only slight. Although there are many species of
potentially harmful fnsects in Cambodia, the most damaging are the
'yellow rice and Malay stem borers. However, since stem borers cause
only minimal damage during the rainy season, there has been no campaign
.. to eradicate them. Insect damage is most severs during the dry season.
":(See Figure £309 :

ff-(Rats) SR _ -
_ “Three: varieties of rat are observedz "oninezuml”, "kumanezumi" and
“hatsukanezumi®, However, since the neight of the rat breeding season

‘occurs around September during the ralny season when large areas of the

. country. are flooded; the Lack of potential rat harborage tends to
vréedude the population Rat~ 1nfestatlons are therefore only a problem

-;'3*where the flood waters recede .early. Rat control measures in Cambodia
soarg minimal and don’t go beyond the use .of traps or the hunting of rats
RS night with a fishing . spear; It is during the dry season that rats
s :cause the worst damage.f'




;n"(Harvest) ey ' '

. For raaping pu:poses. Gambodian farmers use & sickle peculiar Lo

- ‘$outheéast Asia and cut the rice plants at a height of about 50cm. In
texms .of reaping effic;ency, assuming. a yield of one ton per hectare,

one man-can reap- 1l kKon or 900 square. meters In a day. The kon is the

. baglec unlt for measuring reaping work and farm laborers are pald

between 40 - 50 rlels” per kon. The cut grain is gathered into sheaves

Jwith.a dizmeter of about 30cm which are ‘stood up vertically in ‘the

fields té dry. The ‘sheaves are then c¢arried to the threshing floor (an

- éarthén platform with s hardened surface), located either near the farm
-house or the fields,-where threshing takés place.

(2)

Threshing Threshing is usually accomplished by spreading the sheaves
- to a thickness of about 50ck on the threshing floor and having three
to flVG head of oxen or water buffalo walk on top of them. Recently,
more affluent farm: families have been seen using large tractors in
place of oxen for threshing

_Yxelds Though the rough rice yleld will vary from year to year, it

averages roughly one ton per hectare. Even in Battambang Province,
‘the country's ‘grain basket', with its clayey soil, very few farmers
have a yleld of over three ‘tons per hectare,

_ Sortlng and storage of rough ricer The threshed rough rice is gathered

up, . winnowed by hand and placed in burlap bags. These burlap bags
can hold anywhe:e from 60 - 80kg (the standard is Gakg) Once
bagged the vice is sent to market,

The dry seascn crop

The seed beds for the dry season Tice crop are planted in December,

"..transplanted between January and February, ‘and the rice harvésted

‘during April and May. The dry season crop is limited to those low lying

and swampy areas which could not be cultivated during the rainy season

- because the waters were too deep, but which retain ground water during

the dry sedson: and to areas with access to irrigation facilities. In
any casg, in terms of the total acreage devoted yearly to wet rice

. cultivation, the dry season crop constitutes only 4 - 57 of the total

‘yleld: (See Table #10.)

'Varieties _
‘Since .the dry season crop is planted at a time when the days are

getting longer, early maturing varieties (100 -130 days) with low
photo-period sensitivity which can be cultivated throughout the year

- are planted. IR~ type varieties have been introduced in vecent years and
. cultivated by the more conscientious farmers. However, these varieties

have praven problematlc in terms of pest and disease susceptibility as

well 8s taste

. '>(Transp1antati0n)

- The seedlings are transplanted when they are 20 - 50 days old.

.;:ffonfortunately planting density tends to be haphazard (between 10 - 13

, ;j‘seedllngs par square meter). With: the low number of grain ears as a
~fesult of this'low density planting practice, yields cannot be expected

9fft0 rise. Furthermore. planr;ng is normally deep.




Lo (Appllcation of fertilizer) i
~Cultivation normally takes place without the application of
'fsrtilizers. ‘The application of fertllizer is much more common during
‘thé dry season . than during the ralny geason. First of all, the work of

.‘T:applying fertilizer ls easier during the dry season. Secondly, the IR

; ,.'fertilization to thrive.

‘ (weeding)

‘Weeding: is almost exclusively done by hand, but weed management is
grossly inadequate and wesd growth is. extensive.

"(Damage from plant disease and insects) -

'-Currently. ‘damage caused by plant disease doesn’'t seem to be a very blg
“problém. Damage froni several varieties of stem borers, however, is
massive. This has to do with the life cycle of stem borers in Cambodia,
Since the moth phase of the 1ife cycle peaks between November and

- January, in: some instances larvae may already be observed on seedlings.

_And, 'since the area planted during the dry season is eéxtremely small,
"the stem borers. congregate in-large. numbers there. (See Figure #3,)
Where no measures are taken to safeguard the dry season cxop from stem
'borers, in-some regions the harvest may be almost completely destroyed.
- Bven whian the cultm and primaty tiller have been completely destroyed by
_stem borér infestation, there are some rice varieties which rapidly put
out higher ordér tillers. which subsequently bear grain and can be
: harvested at maturity .

‘(Rats) :
-_Depending on’ the location, crop damage by rats can be extremely severe
-« to a degrée quite unimaginable, in fact, in Japan. The rats which
 were without ‘harborage during the_ rainy sgason, acquire tremendous

‘harborage when the waters recede. What’s more, the large amounts of
“rough-.rice. which fall to the. ground as a result of shattering when the
" ralny season crop is harvested provide abundant food leading to serious
‘rat infestatlon. (Native species of rice in Cambodia are particularly
prone to shattering ‘and lost grain is caleulated at 100kg per hectare.)
During the dry season, the rats may even damage the seedling beds. The
‘rice may a&lso be damaged in its early growth stages in the paddy by

U rats. The dsmage caused by rat nibbling during the spikelet formation

phase in the rice plant is the worst. Again, if no countermeasures are
‘taken against rats, there may be no harvest. Damage caused by rats
—'seems to vary considerably from place to place, At some locations,
_‘damage caused by rats is not a problem. The reagsons for this variance

. are not well understood

"i(water management)

'7-‘Apart from the rice planted in swampy, lowland areas, the dry season

crop needs 1rrigat10n A variety of methods are utilized: hand

i cireigation’ (a: bamboo basket with & length of rope attached to both ends

“is lowered into water, filled and pulled up by two people); the foot~

'f‘operated water ‘wheel, water wheel irrigation (the water wheel raises

© .the water'and’ it is fed into bamboo plping on both sides of the wheel);

"*and motoriaed pump

"_*'--f(ﬂarvestmg and Othef processmg) .
itThe same methsds as those applied durlng the rainy season.




3) Problem polnts with respect to wet rice cultivatlon in Cambodia

(1) Irrlgation facilities'

';It g sald that power ls hls who best controls water, It is also saild
- ‘that the effective: utlllza*lon of water resourcés hds had a tremendous.
T influence:-on cultural’ development, This is certainly true of Cambodia
" and the other countries of Southsast Asia which are in the monsoon
" reglon. In Spite of the fact that the region undergoes extensive
- flooding during the rainy season, almost none of this tremendous volume
. of water ls used’ durlng the dry season. Ironically, the dry season
~f.brings a-watet. shortage which proves a ‘major barrler to wet rice
- planting. The ‘most’ significant barrietr to wet rice productlon in
- Cambodia as a whole during the dry season is the poor state of its
irrigation facilities. This lack of serviceable irrigation facilites
means that wet tlce plantlng and production-are at the mercy of -the
- volume and distribution of natural railnfall. This is a potentially
-destabilizlng factor which affects rice production every year.

In Cambodla, ‘one flnds the Praj Oceidental lrrigatlon pond which was
“constructed. a millenia ago during the Angkor Period. Having fallen into
disvepait, it was répdiréd with American assistance and has the

capacity to irrigate an area of 1, 200ha. It remains, however, _

- underutilized, In" 1957, the Lower Mekong Region Survey Committee
. {nicknamed the Mekong Commlttee) was established under international .
_auspices; FOCUSLRg on:Cambodia, the survey endeavored to draw up

'development plans- for two main rivers, the Sambor and Tonle-Sap and

four branch rivers, the Bdttambang, Prek Thnot, Stung Pursat and Stung
. 8en. With the survey now complete, some construction is already

~.underway. Hopes are-high that these hydraulic projects will eventually:
... make it possible to irrigate some 322,000ha. When it announced its

Agricultuvral Development Policy in 1968, the Cambodian Government cited

‘a haphazard water utilization policy as a factor hampering agricultural

developmernt,. The Cambodian Government has placed a priority on the

implementation of small-scale irrigation projects and gradual progress’
. in irrigation.can be observed. In terms of the agricultural development
._'OE Cambodia. this is all ‘good news, '

_Water utlllzetlon pollcy_of itself will nelther increase wet rice
production nor insure the introduction of double-cropping. This will
_..only be possible if cultivatlon technology is developed in tandem with

;jwater resources, Mevertheless, there is no question that the
“establlshmant of ‘ample ‘irrigation and drainage facilities would

idrcrease wat rice production and stimulate rapld development of
Cambodian agriculture. .

. In terms of the cultlvatlon technology requlred research should be
ﬂt.undertaken as. qulckly as possible in the following areas: water
- 7 resources management technology (including quantitative assessments of
'_;the water” resources required), the selection and breeding of better
i rice strains, fertilizZers, medsures to combat plant disease, harmful
'ﬁ-w;lnsects and rat lnfeetatlon, and, crop rotatlon systems, :

.}{?j:Cultlvatlon w1thout fortlllzero-g‘”

il'The applicatlon of fertilizer is an lmportant factor in boosting rice
"fp:oduotlon. Neye;thelees}Pfertllleers are generally not used in




QCambodia, According to. Projected Fartilizer Supply and Demand for

§ Cambodia as forecast by that country’s Minlstry of Agriculture (Table

f11), a mere. 1 252 tons of urea and ammonlum sulphate were consumed by

_Cambodian agriculture in 1965. Furthermore, these fertilizers wére not

principally employed for the rice crop but for vegetable farming.

- Although 10,860 tons of urea are slated for consumption in 1970
<. according. to  these same stabistics. at 60kg of urea per hectare, this
~amourits to-fertilization of only 180,000 hectares, or 8% of the total

area planted In wet cice, The Cambodian Government projects that 1975

. fertilizer corsumption will bé three times that of 1970 and that
fertillzers will be applied to all wet rice paddies in Cambodia by

1985 These projections are probably t0o optimistic (See Tables §11 -

“and #12 Y-

“Test results obtalned at . the Agricultural Center s$how conclusively that

the applicdtion of fertilizer increases the rough rice yleld.

Fucthermore, income studies {'The 1968 Rice Crop in Cambodia’' by Hatta

sadao) also- clearly show that the use of Fertilizers increases
household earnings. Unfortunately, however, fertilizer.prices in

Cambodia dre high in comparison to the price that farmers get for rough
riée, Consequently, without increased government subsidies for

fertilizer, the promotion of fertilizer use in agriculture cannot be
expected to. gain much more ground,

Ih termé of fertilization techniques suitable to Cémbodia, test results

- obtained st.the Center have shown that although potassic fertilizers
- may not. be necessary, the application of 60kg of phosphatic fertilizer

per hectare Ls. indispensable In addition, 30 - 60kg per hectaxe of
nitrogenous fertilizers -- this can be in the form of manure applied

before sowing -~ can ralse yields to 3 - 4 tons per hectare. Even

'phOSphanic fertilizers all by themselves can beé expected to raise the -

yield to over 2 tons per hectare, If nitrogenous fertilizer alone is to,

- be used, it is best to apply it about ten days prior to spikelet

formation_ Although this method, too, can be expected to increase
yields, the safest bet is to combine fertilizers by augmenting the

manure base with phosphatic fertilizer. It should always be kept in

mind ‘that plant response to fertilization will differ according to the
variety of rice in cultivation. Before drawing up a fercilizer
application plan, the special characteristics of the variety of rice in
cultivation should be carefully studied. In general, native vice
species. tend to lose their erectness when they are subjected to heavy
nitrogen fertilizatlon and have a Low yield response when large

o quantities of nitrogenous fertilizer are applied. Finally, in fertile

areas with rough rice yields of over 3 tons per hectare where

eultivation is conducted without fertllizer, the application of

L3

Eertllizers has been shown to be without notable effect,

Weedlng

© Veeds are ellmlnated from the dlrectly sown rainy season crop by means

of  Kopchou and’ the maintenance of high water levels in the paddy. These

- unique’ methods of weed control are a natural outgrowth of cultivation

" which relles on rainfall and there are presently no new breakthrough

weeding methods on the horizon that might replace them. (Weed killers

“are. undesirable in. the paddies because they are .polsonous to fish. )

. However, ‘assuming the introduction of adequate irrigation and drainage

”_ffacilities which would make it possible to truly control water, the

".:;f19;1‘3 B



.-{safe use of weed killers would theoretically be possible. If dry field
]*conditions ¢ould be introduced when the rice is In dts early growth

stages, methods like blind weeding and/or shallow mid-term plowing to

remove weeds ‘might be {ntroduced. For the dry season crop, adequate

weed managemsnt by such meané as mechanical weeders is desirable for

“the’ time being, but the most appropriate solution for the future would-

Y

be weed killers.

Damage from plant disease and 1nsects

'Although plant disease is not Currently a problem. crops in neighboring
Thailand have been afflicted with orange leaf virus and serious thought

- need$ to be glven to implementing countermeasures in Cambodlia. In terms
- of harmful insects, stem borers are a problem, with damage particularly

severe during ‘the: dry sgason crop. There are only two methods for

-combating stém borers; one is to spray with insecticides and the other

is to.shift planting dates,. However, the high cost and.scarcity of
insecticides in. Gambodia put them ott of the reach of poor farmers as a
solution to this problem, Shifting planting dates is difficult to
accomplish in reglons where a rainy season crop is planted because

-doxng 0 may adversely impact the’ subsequent rainy season crop.

However, "in regions where only & dry season crop i$ planted, if

~attention 1§ paid to flood tlming, it ig relatively easy to shift

- planting dates- as a means of combating stem borer infestation, Another

(5)

important approach to combating stem borers is the breeding of stem
borer-resistant strains. Another potential solution would be to

Aincrease tha area of the dry season crop so that the stem borers would

be more dispersed and cause less damage to crops.

Rat'prevention“-

o Although damage to the rainy season crop by rats is small thanks to the

presence of flood waters which disperse them, rats can inflict terrible

damage on dry season crops, Consequently, where dry season crops are
introduced in regxons which have traditionally only had a rainy season

crop, planting a dry season crop may be an exercise in futility unless

effective rat and stem borer prevent1on medsures (as discussed above)
are in place

Although-no low cost, economical means of rat prevention have been
found as yet, if we ignore the question of. economy, the following

-preventionﬂcountermeashfes might.be tried

: f fa) Construction of electric fences

' By surrounding. the paddy with a wire netting and running a curreat

U of 200 .- 300V through it, imvading rats would be killed by eleetric

" shock. This would completely stop rats from invading the field,
‘Though this method requires both materials and a source of
-elecurical current, it is being employed in test fields.

3b)j3urround the field Wlth galvanlzed steel sheets

Whete no source. of electrical current is available, the paddy can be

a”f;ﬁsurrounded with 50cm-high sheets of galvanized steel sheet or
' ”'slippery plastic. Although this method can effectively prevent any

lrat intrusion, the cost of materials is very high and it may not be

"{practical outside of test fields.
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i c) Polsoned bait

Poisoned rat” bait is another alternatmve At present, however, _
although this method may kill some rats others will get through and
damage the crop. Eliminatlng rat harborage as a means of reducing
 rat populations has been explored, but it would not be feasible in
" Southeast Asia. On other fronts, research s underway to see If rat
populations can be eliminated. by administering contraceptive agents
.whxch prevent them from breedxng

The Prleem-witthoisoned vat bait is that it may be consumed by and
cause harm to domestic and wild animals, When poisoned bait was used to
kill wild animals ‘causing serious damage to the maize crop at the Majze

' Center, local Earmers were said to have been alarmed by the practice,

(6)

Problems relgting,to the use’ Qf agricultural chemicals

‘All'kinds of data have been obtained on the éffectivenéss of

agricultural chemicals. However, as long ‘as such chemicals have toxic.
properties, ‘the question of introducing them intc Cambodian agrlculture

‘requlres careful study and judgment.

Cambod;an fara villages commonly have neither wells nor plumbing of any
kind. Farmers get their watei for drinking and other purposes from the:
flood waters near their homes during the rainy season and from
collection pends and rivers during the dry season. Consequently, it
must be remembered that any toxic substances finding their way into
this water supply will ‘have a direct 1mpact on the lives of human

'be;ngb and animals..

The flood waters of the rainy season support the breeding and growth of
all kinds of fish. Regardless of whether we're talking about rice
paddies or rivers, wherever theré is water in Cambodia you find fish in

‘abundance.’ This supply of fish is an important auxiliary food source

(protein) for farm people. Consequently, any toxicity which accumulates
in the fish population will impact human health. Levels of toxicity
high enough to kill the fish population would have dire consequences

‘ for the farm economy .

As for insecticides. although there are pest problems (as yet
unresearched), once chemical agents come into use they begin to
accumulate in the environment with corresponding increases in toxicity.
Quite apart from economic considerations, the question of insecticide
use needs to be apptoached with extreme care. '

Rice straw is an important source of feed Eor the cattle (raised for

~ food purposes).
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Planting schedule for the varleties of rice cultivated in Cambodia

Flgure #1
(accordlng to Yatta)

Note) 1,.Farly maturxng rice is often dlrectly sown. The direct sowing period
: 15 the same as the ‘transplanting period. This variety is planted in
.reglons where flooding 1s relatively early and farmeis need grain to
tide them over during the lean period between harvests. :
2. The direct sowing of late and veéry late maturing varieties takes
‘place when the’ LalﬂS beg1n to fall in April and the ground has

_softened.
3. AlL floating rice is directly sown.

.. Yellow rice stem borer
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- Flgure 48 Numbers of yellow rice and Malay stem borers gathered with a
luring lamp (baséd. on statistics by an overseas technical

cooperation organization)




,;t  ¥;T§blg1;11;jé;qjggtedf?éftilizer‘Suppiﬁ aﬁ& bemand in Cambodia

e B T e | U;ééiaﬁd } 'DOubie super
His Year: v ammonjum - phosphate
. SRR sulphate :

1965 (actual results)| 1,252.5 ¢ Tt

lf-197¢f S _ _-“ ' 10;356.-_;_: 21,720

Coo|derse o | 82,580 | 65,160

lreds o Ji3s,000 0 | 276,000

uséufc§r Decémbe£,i§6S Projections of the Cambodian Ministry of Agriculture

stla_fiZ:'Aétual use of_chemiéal fertilizers

|Nitrogenous[Phosphatic |Potassic  |Other
| fertilizers|fertilizers fertilizers|fertilizers

[1966] 1,404 £ .| 11,259 tons| 303 tons 280 tons

{1967 3,273 . l1z,660 | 47 | 1,187

l1968| 4,392 -} 17,364 303 791

Sou:cei.Reééafcﬁ*by.thefStaticé bepértment of the'Agricultural Affairs Agency




'*fthaﬁleif13f.Het1;iqe;product;on:Statistics by region

'.?ﬂﬂﬂéte

UAgricultural Affalrs Agency

e e Qufface- = Damhgédj : _Sbrfacé. Yield perlYield per
‘Region - - - |area | . i |surface |BJ/A|larea . Yield Jharvested|planted
SR s planted (A) 8rea (B) R ha:yested ‘ ~ | tan tan
ST o ke hal| oz . 'ha t t t
Hattambang - L h40,] 130 | 220, 450050 | 219,680] 194,450{ 0.884 | o0.462

| :pfey-veag~“‘ .| #82,400°| "16,850] 6 | 264,556] 430,760| 1.628 | 1.531

_Siemreap o} 253,660 {  30,060(12 | 223,600 219,920 0,983 0.867

| Takeo - | 7 219,900 | 14,030} & | 205,870 254,780) 1.237 | 1.159

svay Rleng “as3,770 | at0] 6| 183,660] 226,830 1.235 1,234

[ Kompong Cham 190,160 | - 7,530| 4| ‘182,630 339,570 1.859 1.786

|Rampor - 160,650 | - 28,240[17 | 132,510 134,860| 1,017 0.839

. |xompong’ Thom 160,620 | 83,310[51°| 77,310 62,510| 0.808 0.389

|kompong Spew: - | 136,280 | 31,340|22 | 104,940] 122,920 1.171 0.902
Kompang Chhunang ~ 111,520 | 7,800{ 7 | 203,720| < 116,750 1.131 | 1.047
Kandal 122,720 | 35,890[29 | 86,630 123,060 1.465 | 1,003

- Pursat , 5_101.20? ,' 5,100 2| 9s.100| 181,530 1.888 1.794
Rattanakiri ' 6,950 | 30| 0 6,920| 11,480] 1.660 1.652
Kratle 21,710 680} 3 | 21,030] 55,150| 1.671 | 1.619

| Kot Kong 9,980 10| o 9,970 14,130 1.416 1,416

lereah vinear: 112,000 4o 12,000 16,510] 1.376 1.376

|stung Treng 7,500 | 1,480119 6,020 6,350 1,057 0.847

[Hoadulkirs 6,460 | - 260 4 6,200( . 10,820] 1.746 1,675
Kirivom 620 “100[15 520 650| 1.249 | 1.048

.Totals ,' | 2,427,000 | 483,000|20 |1,944,000{2,503,000{ 1.288 | 1.031
- [season | 2,303,000 | 477,000|21 |1,826,000(2,293,000] 1.255 0.996
Break-jcrop C . : )

- |down s -
S season ;._ - 124,000_ - 6;000 5 118,000 © 210,000 1.781 1.694
N crop ' Lo '_ _ '
1..Source.‘1968 69 Annual Report of the Statistics Department of the

"i?gfifJThe 196869 ralny ‘season rice -crop was badly damaged by drought,
- Damage was’ particularly -severe in Battambang and Kompong Thom

: i'ﬁx,provinces. SR




':~;i5{ii¢‘summary @f the duties performed at the Center

1 Objectives and dutles of the Center

- As 8 friendly gesture in response to the Cambodian renuncidtion of wartlme
‘ compensation claims on, Japan and in accordance with the Khmer-Japanese
Beconomle and Technical Cooperation Agreement sighed on March 2, 1959, the
Khmer Japanese Friendship Agricultural Technical Center, along with an
- animal’ husbandry center and medical clinic, were established with a 1.5
f,'billlon yen grant from the Japanese Government.,

TPue to time-consuming construcfion. it wds not uatil July 1964 that the
“Japanese technical staff was actually posted and the testing and research
activity of thé Ceénter got underway. Certain sections of the facility

- remained to be completed, however, and it was not until August 1965 that
. openlng ceremonies, presided over by Prince Sihanouk himself, were held.

“With the period of COopératiOn stipulated in the Technical .Cooperation
Agreemerit scheduled to end on July 5, 1966, bilateral discussions were held
cand a joint communique issued extending the period of cooperation by three
years starttng October l 1966r

In March 1969 the Japanese Govarnment d;spatchad a survey team to. Cambodla
to examine dctivities at the Center. The survey team recommended that the
- cooperative effort be continued. A second joint communique was subsequently
" issued extending once again the period of cooperatxon, this time by two
years. beg;nning October 1, 1969. '

.hccordxng to the joint communique 1ssued by the Cambodlan and Japanese
' Governments, the obgect;ves of the Center are as follows:

(1) To conduct testlrg, research and surveys deslgned to raise the level of
 agricultural production technology.

{(2) To pré&ide'addltional ‘technical training for Cambodian agrarian
. engineers and popularize technology among the Earm population in
general :

(3) To increase agficultural production and exhibit experimental displays
designed o teach farmers ‘how to increase agr1cu1tura1 production, .

B line whth thesa ob;ectxves the Center will carry out the following
duL;es. ' _

' {L) Conduct testing, research and surveys relatlng to the producrion
 techno1ogy of rice and other fileld c¢rops.

 (21‘The production and distribution of superior seed stock ..
8] Réééaréﬁ'add sdrveys relating to the use of farm tools and machinery.
“ J(ﬁjNTraln technlclans.

'?jfj(5j Technica1 training for farmers

_ ;ﬂfbyfﬁxhibit experimental displays of improved rice crops.-



,.Since wet rice is the single most! 1mportant crop in Cambodia, the thrust of
- the Center's efforts are focused on this crop, Cultivation testing for the
.fselection of. sugar ‘cane varjeties and vegetables (garlic, onlons,
j'eggplants, tomatoes, ‘2te,) is also going on.,but this work is tangential in
t;comparison to the Eocus on wet rice. : .

'.fln terms of testing and research on wet . rice the plant breeding phase of
‘work is almost complete._This phase Lacludes the callection of native
species and survey work to record the special characteristics of each
evariety. The ongoing work in this area is currently focused on the
selection of superior. varieties from among thé natlve species and testing
_deslgned to certify the productivity of these. varieties. At present, the
C most® promising virieties are being selected. For technical training
purposes, some - select;on of crossbred hybrlds is also being done,

Wlth respect to fertilxzers and Cultlvation. testing to determine the
gniounts and optimal times for fertilizer application, testing to determine
“optimal plantlng methods (including direct sowing) and plant density;’
testing to- determlne optimal planting times and seedling age, and testing
“on mechaniized cultivation’are being conducted. Furthermore, in addition to
analyses of. domestically produced phosphatlc fertilizers and testing of
fertilizer effectiveness, the Center is also in the process, albelit
fragmentarily, of ¢onducting soil surveys in theé various reglons of the .
'.country The Ceritér, fot its part, is located im a region where the soil is
a.clayey lake alluvium. However, in order for the Center's test results to
‘;be applicable in'local {i.e. other) areas, additional testing in’the soil
. ‘of those dreas is essential. The soil survey is viewed as an Lmportant
‘preparatory step in thls Process.

w1th reSpect to plant disease and harmful insects, the testing of
provention methods and insect lifecycle surveys are being conducted. Since
o -diseases: and. 1nsects do not seriously damage the rainy season crop, & plant

‘disease and pest specxalxst was not dlspatched from Japan thlS time.

Due to the serious damage to dry season crops caused by rats in recent
years, meaningful results wére unobtainable. (Technical staff from the
,Tropical Agricultire Research Center were dispatched to the Center to work
-on . rat prevention They did research on rat ecology and tested poisonous

'bait )

Wxth reSpect to. seéd'broduction. owing to the fact that superior varieties

;: have yet to be identified and production fields are not yst serviceable,

practical work in this area has yet to begin. These tasks should be
_accomplished however, sometime during the current two year perlod

'-ﬂ-Although the Center is equlpped with: classrooms and dormitories to

=-.?facilltat.e the training of techniclans, the remote location of the Center

: 'i;has made Lt difficult to.attract. participants, As a result, no training

_}J'work is underway at present. ‘(Student dormitories are being used at the

f:_imoment to house ‘day: laborers Y Consequently, only the Cambodian staff at
o ehe Center is receiving 1n9truction from the Japanese technlcal staff in

-the course of routlne testxng and research
'i,As f&r as the testing of improved rice varleties goes. durlng the tenure of

S Group; Leader Hirano Toshio, the Cénter managed to achieve an extremely high
:1:510 tow per hectace yleld us;ng the IR 8 Varxety Although this was quite an




" achlevement, from the testing and research perspective at least, the

| ”ff{[technical means ‘and: know-how £6r obtaining such high ylelds are well beyond

the level of. Cambodian farmers. which:1g why little local Interest was
shown in"the results. Later, it was thought that test flelds used to

‘-jdetermine optimum fertilizer quantities and application timing could serve
Lo As experimental ‘display’ Eields ‘and that fertilizer combination testing
- conducted- at-various: National’ Agr;cultural Testing Centers In accordance

. .with diréctives of. the Central Government could, likewise, serve a display

o irole in. the various regions of the country, The effectiveness of such

f'~fdisplay efforts, however, remaihs unclear. In teirms of dlisplays over a wide.

lﬁgeographlcal area, display flelds showing cultivation with fertilizers were

't.Festablished on. family farms under the auspices of public education

. organizations id the various provinces, Again. it is uncleaé as to whether
_fthese dxsplays were effective or not

“.:f Durlng the 1970 rainy season, the Center sat up a display. fxeld to show

iﬂmechanized direct ‘sowing and cultivation. A field at the Center adjacent to

" the National- Highway was chosen for the purpose. Unfortunately, 1970 was a

':'year of high fléods and’ lying as it did on the outer perimeter, this field

suffered extensive damage at high water and wag. not ultimately usable for

‘display purpéses

' Thp organizatxon of - the Center and policies relating to the duties of the

" Jaoanese technical staff

i_The Center has been establlshed to carry out the dutles described above and
is organized as shown below.




B  ;Oﬁ§aniz§;ibn bffthef§gr;pultu:al'cénﬁet (as of Oct, 1969)

ﬁ;QLthibiééfka'A:%ia'f f}  Director = | - - - % = = = = Trang Heng Kiy (1)
- |viece Director l+ﬁ~'w = -~ ~ Som Chieng (I)
;-4wﬁAdm1nlstrative Affairs f -~ Som Chien (1)
_ [Seetion: o %
. ‘ Chim Pheach {A)
mme Long Sophat (A)
' Speclal Culture and : . Som Chieng (I)
Beautlficatxon Section | — ¥
S R - e . , : Sin Khen (CA)
R 3-31 Sugar ca“e},._ ~ Hean Sok (A)
Horticulture and L — Chou Chhuon (A}
Beautificatzon -
"o~ Pashizo Horibate = — o~ =Lﬂ{§eed Production Section- —~ Seng Valath (CA}) .
o TR Long Sophal (4)
. | ‘ "
~f4Eutomolﬁgy SeCtion .+ ~ Tbhg Kheun (CA)
e ' : Sok Chheang (A}

: S e ' J-‘ — e Sin Khen (CA)
— Toshio Hiratsuka ~ — = Soil and Mapnure Section} - g;k geaﬁgK( )S (A)
e DR — i et e Poc im Sorn

— Ph to atholo "Sectioﬁ — Hong Kheun (CA)
["? P .gy Hea% Sok (A)

' *
-4{AgriCu1tura1 Machinery p — Som Chieng (I)

1 Agricultural Noh CGhom (CT)
-4 — + {Machinery (Material - :
Workship} - _ Pok Yoeaung (A)

(
= L‘“‘ Seikichi ngawara - .t |
o | ' { iMachanized Rice

*
~ 4 ~ | {Culture Experimen- Nou Chom (CT)
- tation _ Sar Sophy (CT)

!

”3L~Const1uction and — Chea Cheang {CT}
Field Maintenance .

iroess e : .Tea Neang (CA)
.Fb{RicewBreeding_Seetion } - Hg Savannak (A)

Muoy Kaiang (A)
Loch Roeung Deth (a)

o ﬁbﬁgE I veis Agfiéﬁlfhral.ﬁkbért

CA ... Agricultural Supervisor
CTv ... Rural Affairs. Supervisor

vi{ﬁi;..4 Person in Charge of Culture_

H.JVWith the transfer of Director Trong Meng Kry to the Agricultural Affairs

'Vagency on AprLL i, 1970 Assistant Ditector Som Chieng agsumed the
jqdirectorshlp of .the Center._As of this’ writing (early June, 1970) the post
' of Assistant Director has not . yet béen filled ,




e What was Surprising once work had begun at the Center. was the lack of

. motlvation among Cambodian staff members: to do indepandent reséarch, This
* problem. came into ‘clearer focus during ths process of formulating the 1970-

11 Testing Plan, Cambodian ‘staff members were told that the Testing Plan

- for. the following year had to:be drawn up and then encouraged to work as
__specialists in present;ng a plan In-other words, the Cambodian staff was
© put-in; unconditionel charge of “the project. In trying to figure out why the
- Cambodian’staff was so apathetic. it was pointed out that, on discovering
“the:low Leével of competence among the Cambodian staff, the previous

L Japaneee technicel staff had decidad to conduct all research and testing oa

its own. AS a result the Cambodian staff was relegated to thie status of -

3he1pers to the. Japariese- technical staff., This Helps to explain why the

- Cambodian staff never. developed lndependcnt work habits and why their
.motivatlon has remained 50 low,

'.In order to raise as" rapidly as poesible the extremely low Levels of

Cambodian technical competence, the previous’ supervisorial policy was

- probably viewed .a$ an inevitable transitional expedient. They first wanted
- to show the Cambodian staff samples of properly organized, modern testing

and research ‘These samples could be employed. as tools not only to teach
the- Camood;an staff ideal methods of testing and research, but also to

motivate them, We need to break avay from practices like these as quickly

as. we can.’ Finelly. in light of the strong sentiments on the Japanese side

- ‘to conclude ‘the . extended period of cooperation early this time, the

,upgrading of Cambod;an technlcal competence is all the more pressing.

fIn order to quickly transfer the skills which will allow the Cambodians to

stand on théir own. feet, we have placed a’ SLrong . emphasis on strengthening

. the independence of the Cambodian staff, given the Cambodian staff full
- resporigibility for the planning; design and conduct of all tests, and

instituted a policy whereby ‘the members.of the Japanese technical staff
cooperate With their Cambod{an counterparts in the capacity of advisers.

 Working - with Cambodlan counterparts whose levels of technical competence
- are-still low and who lack experience ahd motivation, the adviser posture.

of the Japanese steff has meant closer contact with their Cambodian

counterparts than ever before. For instance, whereas the Japanese technical
~staff used to gather together in classrooms to study, nowadays they are
'scudying together with thelr Cambodian counterparts., Furthermore, there is

a strong emphasis on-things like how to carry out planning and how Lo apply

more advanced technological methods. The instruction the Cambodians receive
is based on close oneson-one daily contact with members of the Japanése

'gtechnicel staff In spite of the fact that expectations are not very high
with reepect Lo test results for next year, emphasis has shifted from

”.sophisticated test results to assxstlng the Cambodian staff in upgrading

B its technical competence levels,

\The Cambodxan steff whxch has for the figrst time been given full
'responsxb;lity for the 1970~ 7 Testing Plan has made full use of its

. competence and, however elementary. put together a textbook test plan. What
:ye’ have achieved with our new: radviser’ posture should be viewed as a
'development process which is built on the educational efforts of the:
“Japanese staff members who preceded us.at the Center

- ]lbescription of fecllities at the Center

_f;The center lies 33km beyond the city of Battambang on National Highway 5.
'(Battambang City lies 300km north northwest of Phnom Penh, the capital of




Cambodia. likewise along National Highway 5 ) Loaated on a rectangular
i pakesl 1,000m x 3,000m, the Center has a total area of 300ha, The main :
building. warehouses, dormitor;es and other Center facilities take up about

20ha of the total and the remaining 280ha are flelds.

- Although dykes. arterial roads and waterways are all in place adjacent to
'-‘the fields and the ‘flelds have beén. subdivided {(into 15ha parcels), some of
‘the fields ‘are still-without paths or secondary watéerways. In particular,

. PrOgreEss lags with respect to dralnage and.field leveling, About 40ha of
‘test field have heen set. ups buring the 1969 rainy season, seven fields (or
- about 105ha). remained unplanted whilé many fields which were placed under

', cult;vatlon had not been completely ‘leveled. Although excavation of
drainage ditches was’ ‘begun during the dry geason, with only one aging and

. frequently. broken backhoe operational efficlency was low. With the coming
of the rainy season this work had to’ be lnterrupted Under conditions like
these; a conslderable amount of add1t10n31 construction work will be
required. before we, are truly in - a position to irrigate and drain fields
freely. CoT .

In terms of water for irrigation, a branch channel from the Popel water
supply has already been completed, Furthermore, repairs were done on the
" branch ‘channel” Ly April 1970.so that, pending authorization from the
“Provincial Waterworks Office, the Center should have free access to water
whengver it is needed, Consequently, as long .as the Popel water supply is
avallable, double cropplng should be poss;ble :

WLth respect to farm machinery, there are a considerable number- of large
and small Japanesé~-made farm machinés available. Since the fields at the
Center are large, thée large. mach1nery has been heavily utilizéd -- with the
inevitable accompanying. heavy wear, The trucks and jéeps in use at the
Center have, likewise, been subjected to heavy wear. (See the separate

- table entitled *The Current State of Farm Machinery’ on page .) On the
1969 Equxpment and Materials Purchase Order, replacements for worn
equipmerit ‘and repair tools were requested. In fact, these’ replacements and
tools were deenmed essential to get the Center through the 1970 rainy
season. However, the ordered equipment was never Sent, thereby causing
problems with the 1mplementation of the 1970 rainy season cCrop.

_‘Wlth respect to test apparatus. & considerable amount of equipment is on
‘hand. At the curcent stage of testing, there are no serious obstacles to
~work in- this area..-

' With;reSpect te;eleetrlcity and plumbing, the Center generates its own
~electricity. Due. to.lack of fuel howsver, the generator oanly operates for
9. - 10 hours per day. The 9 - 10 hours of electricity every day are
scheduled to facilxtate living necessities. Electricity is generated for-
two hours in the morning to facilitate the preparation of breakfast, for
“two hours at the noon hour for lunch preparation and then for five hours,
- from 6 - 1lpm, each evening ‘What this means, of course, is that very
little electrlclty isg supplled durxng work hours. The plumbing system is
< driven: by a: pressurized tank which pushes water through the system.
”TfCOnsequently. ‘the plumblng does not work when there is no electricity. With
‘this setup, it is very difficult - to perform chemical analyses smoothly
durlng regular work heurs." e ,

During the ralny season. the plumblng system is Afed by standxng water and
during the dry season water is drawn from the Popel water . supply In either




,f'rcase. the water is muddy. Due to the sizable mud accumulations in the
+ sedimentation tank; unless the mud is constantly removed, the water in the
. plumbing. system wlll be turbid. Wster turbidity is especlally severe during
" the: dry season when.the 2m deep sedlmentatlon tank will £il1 up in the
. space of one wesk: if not-attended to. In an effort to conserve sulphate
alumina; ‘the' Cambodians have been slack im temoving mud, a situation which
"has tended to lead to differences of opinion with the Japanese technical
staff, {This problem was only exacerbated durlng the 1970 dry season when
'1??su1phate alumina was “in very short Supply S

4. Descrlption of the testing ahd research process

1) Plant breedlng

-a) Introductlon oE new variet;es

1fVar1eties from Japan (Honen SOsei Sthlshlkl) and Taiwan (Chlanan 242,
Tainan No. 3 and Taich'u No. 65) were introduced during the 1964-5

by

" geason. REgardless of high yleld potential, however, these varieties

require a high level of cultivation technology and were not that
appealing to Cambodian tastes. Varleties from India posed problems with

. respect to the length of growing season. In 1966, IR-8 and IR-5 were

introduced and thése are belng established for the time being on a test

‘basis. Their suitability in many categories -- Cambodian tastes,

fertilization, resistance ‘to plant disease and pests, Irrigation
requlrements. etc - has yet to be ascertained.

Plant breeding tests

A c0nsiderable amount of effort is going into plant breeding. With the

‘arrival of a Japanese plant breeding specialist (Sakaguchi Susumu who

served from March 1967 - March 1969), work was begun from scratch to
gather native. rice gpecies, record their special characteristics and
grade productiv;ty .

‘From among the five. huridred odd native rice species, four hundred were

“studied and categorized morphologxcally on the basis of 35 phenotypes.

Those natlve SPECLGS Judged superlor were then selected,

L) Cultivation

E 8.)

Testing relatlng to seedling growth perlod {no. of days)

'In tests desxgned to correlate the length of the growth period (no. of

- days) in the seedling bed and yield, results showed that 20 - 35 day

by

_old seedllngs were optimal.
.Testing:to determine optlmal plantihg methods

‘Teetihg was conductéd in order to compare random hand sowing, row

. -sowing and ‘seedling transplantation. Results showed that seedling

_T-transplantation produced the highest yield, followed by row sowing and

-~ ‘random hand sowing JIn . terms of direct sowlng as a planting technique,
“row sowing was- Shown to be superior to random hand sowing. Furthermore,

duzing testing to ascertain optimal planting density, a density of 22.2

.fff-é 26.6plants (or plant clumps) per squaie meter was shown to produce.
L ,the hlghest ylelds. Any more or less, it was found would reduce

e ;"_-' o



)

' ei ylelds.:‘:

Testlng to ascertaln the viahility of double cr0pping

'ifIR and other varieties were employed Eor the dry season ¢rop in 1966-67

- and’ meticulous care lavished on cultivation. This round of testing
- verified that {c 1s possible to achieve milled rice ylelds of around 10

'_tons per hectare with IR~ 8.

It had been previcusly verlfied that, with attention £o the three
points for improving rice crops -- something the Center has been trylng
ko’ prcmulgate--- namely, water management techniiques, rice variety and

fertilization, that even native species ‘could render a milled rice

yield of 3 tons per’ hectare.

Flnally._conSLderatlon was also given to factors such as the number of

"plants planted and responsiveness to nitrogenous fertilizér both of

)

which bear heavily on yieldstl

'Research on dormancy characterietics

Natlve rice species are reported to have a rather long dormancy period
which becomes a- problem when seed stock from the rainy season harvest

t‘is to be used for the dry sedson crop. Seed dormancy can be effectively

overcome, it has become clear, by a dry heat treatment vheieby seed

stock is maintalned at 60xC for a period of 100 hours,

e)

'Research on broken graxn

Prevention of . grain breakage means htghcr quality rice. It is an

. important problem that is being researched at the Center. Once the

)y

moisture content of the rough rice drops below 172, the quantity of

broken rice will have a tendency to increase. It has also been

ascertained that the drying method employed will occasion differences
in the quantity of broken kernels (head yield). For instance, sheaves
of rough rice which. are stacked in the field and left to stand will

“have a broken kernel rate of 40 - 457 after ten days. In contrast, the
-broken ketrnel rate of rough rice dried in the shade will not exceed 3%,

aven after f1fteen days of drying.

Although the ‘question of when to harveSt will vary according to the

variety in cultivation, study shows that head yield decreases (i.e.
the broken kernel rate increases) in graln that is harvested more than
45 days after earing

Research on shatterlng {and shedding)

QSince the Indica race is particularly prone to ehatterlng, the

.shattering (and ‘shedding). rates of native species in Cambodia are being

:_researched It is estimated that about 107 of the harvest is generally
_ lost due to shattering

Testing water conserving cultlvatlon

. tStudies have been conducted to determine the possibility of economizing
i on water .fot the dry season crop and measure the actual quantities of
lwater required Like rice cultxvated in Japan, irrigatlon for the

Coime




1. Gambodian rice .crop, is ‘most crucial between the time when spikelets
 form and earing. ‘Furthermore, reducling the water supply during other
phases of development will not impéact yield. In poirit of fact, the key

‘to ircradsed yields is hot so much irrigation as soil condition and

“P-management 1f we _distegard for the moment water lost through

absorption in the waterways, intermlttent as opposed to constant

' ¢_irtigation can mean a 402 reduction in required water resources with no
'reduction in’ yields.A o

' 3) 8011 and fertlltzers

: a)

b}

Testing to determine optimal quantities of fertilizer

Testing w;th varying quantities of nitrogenous, phosphatic and potassic
Eertllizers which Included base and supplementary applications was

~conducted. Strictly from the standpoint of high yield, the following

per hectaré: amounts were deemed necessary: 100 kg of nitrogencus
fertilizer, 100 kg of phosphatic Fertilizer and 50kg of potass;c

_fert;lizer.

Test;ng to compare the. effectiveness of . dtfferent (partlcularly

':phosphatic and . nttrogenous) fertlllzers

Testing wa s conducted on various kinds of nitrogenous fertilizer,
combination fertilizers and special fertilizers. In addition, control
test fields wsre prepared where cultivation took place with one of the

three main fertilizers missing in order to gage the impact on yield

which each fertilizer type has. It was reported that phosphatic

fert;lizer impacts yield the most, followed by nitrogenous and then
potassic fertilizer, According to a subsequent report, the biggest
factor affecting the yleld of rough rice Is soil nitrogen. In this
1nstance, one could postulate that phosphatic fertilizers applied for
prevxous crops were still exerting a residual effect when the testing

- for this report was conducted, Finally, yields can be doubled and

¢ .)

tripled w1thout applying any potass;c fertilizers.

Testing to promote soil fertility with the application of organlc

_-materlals o

)
o zfertilizers

In the . interests of promoting soll fertility, analyses were conducted
to ascertain the effectiveness of various green manure crops,

“especially. autotrophic legumes. Tests confirméd that preen manure crops
contain considérable nitrogen. (Ho Tong Lip reports that Eupatorium

odoratum L, Is a rather efféctive green manure crop.}

Testing the effectiyeness of:domestically produced nitrogenous

Slnce l965,_test1ng has been conducted to determine the effectiveness

‘of phosphatic Eertllxzers the type considered most crucial to

_“cultivation in Cambodia. Later, analyses and field testing of

i phosphatic fertilizers produced in various regions of the country (Tuk
ga;;Meas and’ other areas) ‘were conducted and domestic fertilizers found to
w;_be both effective and practical

Analysis of 1rr1gat10n water



'.Japanese techniclans ware performing water analyses in Cambodia even
before the Center was established. The restilts of potassium and lime
analyses performed at 18 sites throughout the country were reported on
In 1966,

£) Othef'tdpics
(1) Bronzing tests

- Bronzlng is # problem whlch occurs throughout Southeast Asia.

" Posgible causes of this prablem, such as fertilizers, the

: introduction of foreign topsoil. nematode removal, etc. are being
“pursued

12) The chemical analysis of 30115 along Cambodia‘s Mational Bighways

Samples from ninety sites adjacent to National Highways throughout .
the country have been analyzed for PH, soil constituents,
substitution capacity, alkaline saturation humus content and CfN
ratio. .

As 8 preparatory survey .leading up to 19?0 ralny season testing, S$ix
sites in the country's main regions were selected and a soil profile
and chemical ‘analysis performed. Due to the outbreak of hostilities,
however, only PH and phosphate quantities could be measured and
nitrogen and potassium measurements were not completed.

ﬁ) Plant dlsease and’ harmful insects
" a} Plant disease

Research and testing of rice plant diseases.

Testing was done on the incubation cond;txons and eradication of tice
blast disease (rice blight) in tropical regions. A meaningful
difference in yields thanks to the effect of chemical agents employed
in whe fields could not be confirmed.

A study of sheath blight when this disease flaired in 1965 demonstrated
that it can cause considerable yield reductions. This study confirmed
the importance of applying chemical agents to combat f{t.

Bacterial leaf blight occurs both in native species and introduced
varieties of rice, alike. Separation and culturing of the bacteria
which causgses this disease have shown that it belongs to a
pathogenically strong strain., Searches are being conducted on parasitic
-plants apart from rice to ascertain whether infection may be coming
'from other sources.

In berms of the plant diseases which occurred in 1965, rice blast
disease and seedling. bllght were observed in seedlings. Aftex
o transplantatlon to the paddy, the occurrence of rice blast disease,
- sheath blight, "monkarebyo blight", bacterial lLeaf blight, an
o 'unldentifled bacterial disease, core breakdown caused by "Midorimushi®
-it_and other diseases was observed - : .

3 ijLar.er, in 1867, a disease which caused the tips of 1 - 3 leaves on the
‘*_ young seedling to w1ther wag discovered (by a Japanese technician named




'4ﬁeﬁofoi aﬁﬁacléééifigd as dry rot.
"-'bs'Héfmful ibseéts‘ ‘
 Stem borers..'-. j
A-deralled: study of the inseCt pests which plague the rice plant in
Cambodia ‘would reveal a list of over 150 insect species. Among these,
the damage .caused by stem borers -- rice stem borer, yellow rice stem
. borer and Malay stem boret -- is particularly serious, Testing to
- gradicate stem borers with multiple field applications of chemical

- agénts was conducted using Fenitrothion. Two to three applications were
'shown to reduce the number of infesned stems and increase yield,

. Using a. luring lamp to attract and gathar stem borers, it was féund
“that the- yellow rice stem borer population wés largest followed by the
Malay stem borer. Theré was an extremely low occurrence of the rice

- stem borer. In a study conducted between January 1965 and March 1966,

oAt was observed that the yellow rice stem borer population peaked

. during. November and Décember, while the Malay stem borer population
'peaked in January and February :

_ OWLBg to the h;gh stem borer population density during the dry season,
the damage they Inflict during the dry season is thought to be & times
worse than during the rainy. season.

.In additlon to Fen;trothionJ depending on stem borer species and the

“variety of rice im c¢ultivation, Gamma-BHC in pellet form has also been

. shown to be an gffective chemical agent in combatting stem borers. In
addition, studles to determine the death rate of yellow rice stem :

" borers-when: field stubble’ is burned and . the economy of chemical use are
being pursued. . '

¢) Other topics

Another big problem is crop damage caused by rats. This problem
constitutes-a major barrier to the introduction of dry season crops.
With the dispatch of & .technical staff member of the Tropical
'Agriculture Research Center, the rat species present and their ecology
- were studied while prevention countermeasures such as rat catching,
po;son balt and electrical fences were tested,

5) Agricultural machxnery :
aJ The malntenance and repa;r of agricultural machlnery

Large s1zed cultivators. harVEﬂtlng machinary, engines and motor
vehicles dre felt.by the Cambodian staff to be indispensable tools and
theit: utllization lavels afe very high. Unfortunately, however,
. q.equipment malntenance and management is not up to par and successive
"~ 'Japanese machinery managers have been hard pressed to keep equipment
operational. Recently the- problem has grown worse, since some machines
oo are getting  old and prone to breakdown, Although serviceable equipment
- -and machinery are an important prerequisite for eff1c1ent1y setting up
. uexperimental pro;ects it is'very often the case that a piece of
v machinery hes-to-be. fixed before work can actually begin. (Please refer
.7 to:the ‘sections ‘below on. the state of- machinery repair and the present
”f;;'state of the Center's machlnery below )




Testing oni mechanized cultivation of wet rice

7' With the objective of reaplng a large harvast for the 1965-66 dry
_-season crop and confiiming the viability of mechanized cultivation
“technology. in Cambodia, tractors, ‘bottom plow, dlsc harrow, tooth

harrow;. sower and swathe sprayer wete employed All three fertilizer

' types were applied in.three lines between rows, Planting pointed up the

" need. for human management: During - harvestlng, it was important to
_’_reduce the quantity of brokeni kernels (i.e., raise head yield) by
S reaping at the right tiie and employing optimal drying methods. In

oy

order  to avo;d plant collapse, shorter stemmed varieties need to be

“selectéd, Further consideration should also be given to the use of
‘machinery during the. entlre plantlng and growth peciod,

After 1967 testing was conducted JOlntly with the Gultivation
Dapactment. At that time, relatively large quantities of fertilizer
were used for cultivation. IRS was planted during the rainy season and
IRS during the dry season. Whereas directly sown crops:during the 1967
rainy season; 67-68 dry season and 68 rainy season produced yields of

6.0, 7.0 and 6.0 tons per hectare, regpectively, transplanted seedlings

during the same seasons produced ylelds of 7.0, 8.5 and 7,0 tons per

" hectare, respectively. In-a mechanized high yield cultivation
experiment employing IR5S which was conducted during the 1968 rainy

@)

“'season, yields were ralsed to 4.5 tons per hectare by random sowing,

4.8 tfha by row sowing and 5.5 t/ha by seedling transplantation.

Englnes.

‘Although'tﬁe diesel engines at the Center all exhibit cons;derable

‘-_wear. the gasoline engines are 1ike new. This is because the high cost

of gasol;ne prevents them from bELng used. (Gasoline is 14 rielsf}

- while first grade kerosene is 6 riels/l and second grade kerosene only

3 rielsf{l.) For subsequent equipment deliveries, diesel engines would
“be much preferred. ' '



State of repair of principal farm machinery (September 1969 -~ May" l970)

f Aside from everyday lnspectlon and maintenance, the main repalr work
undertaken on 1mportant pieces of farm machinery and tools is Listed below.

Bulldozer (D BOA Komatsu) - :
e ,Caterplllar adjustment (Cut off the track llnk. remove one qheet and adjust
},_properly} e S
7 Nozzle: replacement
“:Roller replacement .
‘ ‘Réplacé valve edjnstment stem '
. Nalve fltting R
i Dynamo repalr
- Mufflér repalr';”-r‘w.:'
'011 llne repalr

’Bulldozer {Komatsu D 50 and backhoe)
Roller replacement :
" $pring replacement S
- Brakeshoe replacement (cn one - side only}
P Nozzle! adjustment ’
" Repair of backhoe arm {damage requiring weldlng of arm and pipe}
Water. pump - ' . :
--Muffler

fComblne (Massey Ferguson 39) R
. Concave cylinder spiketooth bar ad;ustment
. (Because the two. eplketooth bars were so difficult to adjust when the
- harvesting scythe was in operation, new parts were required.)
- Manufacture steel. plate to reinforce upper and. lower scraping auger
Hydraullc pipe for- platform needs £o be replaced with a whole new unlt

'Generator englne (Yanmar hML) B
Nozzle. wvalve ad justment
_IDisassembly and cleanlng of cyllnder head
Disassembly. and . cleaning of cooling system
7 Fuel Filter disassembly and cleanlng
“Valve fittlng ‘

m'fTruck R _ _
Disassembly and adJustment of differential gear“

o Complete dlsassembly and cleaning followed by weldlng repair as a result of
damage to chassie : ‘ .

'FljfTractor-. S a
i Nozzle adjustment o
"Q Dynamo’ repair AL
: Ring replacement
Valve fitting

“‘Gultlvator{tiller
“Metal: replacement L

' Piston ring replacementf}f;iﬂ.

7}Bearlng:rep1acement -




There was no list book for assembly of ‘6d4ch section of the rice milling
-machine. 4 shortage of parts such as pulleys, and problems connected with
-tha. bullding in which it was housed. -As a: result we were unablé to do a

_ :test run ;

L




The Current state of repair of farm machlnery (June 1970)

Bulldozers (2) L S ' '
. A Komatsy D- BOA, D= 50 and backhoe for the b= 50 are in seivice. A nozzle on
]uthe D-80A (1 kit) urgently needs to be replaced, In addition, the oil seal
. iOsrings in the hydraullc system slso need replacement. The D-50 has been - -
- ZVOperated 5,000 hours longer than it ghouid have and has lost power. It's
o time to think about an overhaul. _ :

: }Tractors (6) SR : '
T Flve:Komatsu. WD 503 and one Kubota L-15 which are all in servica. The WD-=
505 have been in ‘service for over five years and have lost power.
COnsidering the wear on this equipment, it’s time to think about an

overhaul

o Cultivator[tillers (?) S S
Isekd (1) COmplete breakdown of cyllnders.-crankshaft with con-rod. No
S . gpare: parts available. : .
»jKubota (2)y Operable but engine spare parts needed
_Kubota (1) Operable. ‘but ‘engineé spare parts needed
_ Yanmar (1) Operable but engine spare parts needed
Kubota (1) New unit
Kubota (1) Engine and chassis have broken down but reparable

”plows (8)

“Bottom plow 18" x 1 Wing broken. parts needed
Bottom plow 14" x 2 Usable -
‘Bottom plow 14" 'x 2 Usable -
3

. Disk plow 26" x.
Disk plow . Usable
_Disk plow = Usable .
‘Disk plow 28" x 3 Bearing damage, disk damaged (broken) -
;qull type diék’plow 30"-x 5 (for bulldozer use) Usable

Bearing damage, parts needed Hokuno, parts required

Drill seeder (3) Usable )

-High~cut plow, fertilizer applicator and sower

S{1) Rotary and sowing assemblies damagéd with no spare parts
- Rotary (for tilling) (3) .Usable

‘LSpade harrow (for rotary harrow1ng) (1} Usable

” Harrow . o
“Qffset harrow (1) For small tractors Usable
Tandem harrow (4) For large tractors Two have broken down

.f]Spiketooth harrow (2} Fot large tractors Usable
~* Lime sower. {for spreading fertillzer and-lime) (1) Usable
: ‘.Ridger (1) Usable -
.. Ditcher (1) Usable
‘%;'Broadcaster (2) Usable
'='fPaddy wheel (for tractor use) (1 set)
FERES Hanufactured at: the Agricultural Center Usable
i[ TranSplanter (Shibarau UK-13)- (2) Usable
Cultivator (2) S : R

i Vertical pump (11) Flve of the units are new.“ A1) usable

4..:51.?'—‘3_«;_-‘,_-‘5{f R




_Pump (Ebara) (4) Two units unusable due o lack of clasps. Two units
“:ugablée. Only one. of thé units is usable a¢ a suction pump, with the
other three urgently in need of clasps.l- :

"i}; Sptaying and duSting equipment (5) All usable

- Engxnes for general use (23) :

,gDiesel engine - (6) Three btoken units and no epare parts. Three units
S : usable.-Spare parts needad desperately

;fKerosene engine —(3) All three units broken dnd no- spare parts
s Gasollne engine (lﬁ) One unit broken and the 13 others are all new

53* There are other gasoline englnes at: the Center but as. Lhey are
_considered irreparable, they have not been included in this

: description
Hower (1) .USable_”

.Trallers - 2
Dump: tra1ler fer use with large tractor (3)
All-usable, howéver due to a damaged hydreulic cylinder on one unit it 1s

not usable for dumping

Trailer for use with small ‘tractor or cultivator[tlller {3}
Two units usable. One trailer for use with a-cultivator has no tires and
‘is .unusable. There are other trailers but’ they are consldered irreparable

o and ‘not llbted here

1.Harvesting equlpment '
“Rice harvester (2 units for reaplng only) Usable
Comblne Massey Ferguson 39 . (1) Usable

'f;Threshlng equxpment All ueable
“Belt donveyor {with attached. engine) (1) Usable
Winnowner: (3) Japanese-made Usable '

.';Cutter (1) “Usable

ePan raker (l) Usablef

-'fGenerators and generator engines
100kW/H . (2 sets) In service
. Yanmar -&MI diesel engine - Problem with englne seals, replacement parts
"o needed. desperately '
3kwm S Usable

J“Water management equlpment3 :
SR U Pump (6) Oné unit is broken and two are brand new
'*hﬂ;=ChemLCa1'tank_(23 Made of plastic: and unusable. Urgently in need of
L IR replacement

‘";CMotor vehicles s PR
o Truck 3y In service:] f__

iMicrobug ((1) In service:

i :Jeap (S) -Three are broken

i Small truck (1) Unusable due to. damaged gear case
i Passenger car (1) n’ use - :

B




Wotes: Ea S
a) This: llst was put together a5 'we were préparing'to evacuate to Phnom Penh
' at the beginning of June, 1970 _ ' o

b) Equipment breakdown and wear levels are very serious. Equipment
considered 1rreparable has been eliminated from the count

LZV c) Equlpment llsted as . 'usable includes units which are in urgent need of
' replacement parts as 5 result of 011 1eaks and wear.

d) Tools tend to get scattered and 1ost. As a result. we ehd up tightening
nuts thh monkey wrenches. ' . :




*ufﬁfJuly 6 1959

: .Jan. 1960

History of the Khmer*Japanese Friendship Agricultural Technical Center

‘ff]HetcﬁTZQJiQSQZQ
e “:__Cooperation Agreement.e;' ]

: ]ffearch 1960

o (uﬂfinxshed manuscript) Feb. 25, 1970

Signing of the Khmer Japanese Economxc and Technical

fngreement goes Lnto effect. U
ijAgreement to send a prelimjnary survey team to Cambodia._

_efeThe Japanese Mlnistry of Agriculture and Forestry and
- Ministry of Health and Welfare dispetch 5 englneers to

':'*_Ycambodla (for a two- month stay)

o oct. 1960

S Oct, 19600
T oe§3;1geqf;"
March 19617

*i3”3uly?6co.ei9§2f'

";Agreement on': the provision and’ dut;es of Japanese engineers
‘to be sent” to Cambodxa (pe:xod of stay

17 « 21 months)y .,

_';Agreement on’ resources procurement (total value of 8.8
‘ x',millxon yen) S .

-feNine engxneefs are dispatched to Cambodia
" ﬁLoading of eupply Shlp completed

.One more’ engineer and techuical staff dependents (five
‘]1"fam111es) dispatched to Cambodia.

 Engineers return to Japan First Agreement expires.

B Wlth the dissolutlon of the Asia Society. itg role assumed by OTCA "

- April 1964

. May 1984

(Overseas Technical Cooperation Agency}

‘TMaterlals P;ocurement Agreement (for 60, 2/0 000 yen) is
'concluded '

‘_-Agreement on the provis;on of Japanese technical staff to.
. Cambodia and their duties. ({In that year seven snginesrs are
- .dispatched. in July, two in November and one in March 1965 for

B :e total of 10. )

o July 1964

: j'idiyfiéSS?fif

sept. o6

~Sept.

30, 1948

gCenter is establlshed
-3*'CenterrOpening.Ceremony

-,;The servxce perlod Eor Japanese technxcal staff exp1res

pursuant to Economic and Technical Cooperation Agreement. The

..'-'prov1310n of Japanese technlcal staff contlnues, however,
ugfunder the ausplces of C P, : _

“f;A Japanese fact fxnding delegatlon 1s dispatched to Cambodia -
CTn o rotreformulate ‘policy for the period following expiration af
-‘fiLﬂAgreement. (Three year Fleld Preparation Plan is formulated)

;“Joint Communique on 0peratlon of the Center established
_ 'gpursuant to the: Khmer Japanese Economic end Technical
wrj_cooperation Agreement" is signed :




IOctober 1 1956 The stipulations in the Joint Communique take effect,
'February 1969 : A Japanese fact finding delegation is dispatched to Cambodia
_ .. to raformilate policy for the period following expiration of
the Jolnt Communique

Bept. 1969 .“. Join; Commqnique renewed,
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- 1;‘.i¥1'- _Problem polnts and opinions

1 Future dlrection of testing and research

{4=The 1967 dry seann crep at the Center utilized IR~ 8 to achieve a milled
;- rice-yield of 10 tons per hectare, This result showed that Cambodian
s iagricultire’ with the proper: management of tice variety and fertilization
o gould achieve yields comparable to those in developed countries, However.
. “when we' loak-at-the present state of Cambodian agriculture, the average
7L fabmér.cannot meet’ the preconditfons for ‘duplicating this achlevement. In
+= faet,:for some Cambodian farmers, the 10t/ha yleld is nothing more than an
‘. indication of the limits of possibility. Then, there was the pursuit of
© " higher yields by employxng ‘small amounts of fertilizer during cultivatioh,
71t had ‘been. shown that the addltlon 6f 30 « 60kg of nitrogenous fertilizer
- per hectare could: double. yields. ‘Mevertheless, the colntry’s fatmers showed
‘5extremely 1ittle interest in technologies designed to increase yields, In .
" spite of government appeals to employ fertilizer during cultivétion,
farmers: have been singularly unresponS1ve One reason for this is that-they
. fear increased losses as'a result of frequent natural disasters (droughts
ff.;and floods) which human: effort. ‘can do little at presént to ameliorate.
:1Another key reason, which would apply .to many farmers who are willing to
- take risks, is the absencé of. financial resources. The means for investing
©in fertilizers simply aren't there._of course; the improvement of
o irrigation facilities is being planned with assistance from the advanced
. countries. And, the Cambodian government. in its efforts to boost .
. ~agrxcu1tura1 production is promoting the development of small-scale
'~.irrigatlon Eacilities. but these efforts are progresslng far too slowly.

N .The scale of farms managed by Cambodlan farmers can be roughly divided into
qgﬁtwo categories which are also geographxoally meaningful. Large-scale
o agriculture takes’ place An- Battambang “Province and neighboring regions
~1f'where there are -also-large. éxpanses of abandoned fields. In other provinces
- of "thé ¢alntry, :the scale of agriculture is small. The Center is located in
- ;Battambang Province where the scale of agriculture is large and large
“tractors-are heavily uwtilized. The flelds at the Center itself are
._;—extremely large and- lend- themselves well to the conduct of mechanized
: ._cu1t1vation exporiments wlth large farm implements. However, acknowledging
that small-scale, animal- powered rice cultivation is the rule in Cambodia
“-and “that the overwhelmlng majority of the.farm population has little or no
_ﬁ}flnanCLal resoutrces, -our most urgent task should be to Improve rice
“;cultivation technology geared to an animal-powered agricultural system.
.. Bven Lf the results of technologxcal 1mprovement within such a framework
},are only ‘modast, - ‘they aie: crucial as ‘a first step on the road to bigger and
E;better development in. future ' : :

.=Assum1ng this type of point of view we WLll be obllged to revise our ideas
Cooon what direction and what: course the development of rice cultivation
”.1technology in, Cambodla should take? The present state of rice cultivation
~and the: factors hampering improvement differ by region and the social
- stratum of farm families. Does thig mean we Nave to establish a whole
;;variety of ‘rice culvation systems, &and’ then attempt to insure, in the
o rcourse of: improvement research, that ‘these systems. advance and develop
together? Ot do ‘some systems need 16 be.given ‘priority over others? In
“-selecting’ themes for redearch, should each individual technology be viewed
-‘as.part of a rice cultivation: ‘téchnology system? Should researchers
colleborate and work be assigned WIth the objeotive of imp;ovxng a




”-particulat targeted rice cultlvetion System?

CAg’a result of the earnest efforts of senlor technlcal staff, much Has been
achigved at the Center. Below, members of .the technical staff have been

. asked to cite those research items which they feel should continue or be
'expanded These items are ‘listed according to the ordering and categories

"'-,already employed earlier in. this report.

"t Plant breeding -

'1(1)

Although work is underway to select the superior varieties from among
the native rice species, it should be noted that selections are being

- made based on results from fertilizer- -supplemented cultivation.

A

(3)

Considering the small fraction of Cambodian agriculture in which

“fertilizer is actiially applied, care should be taken not to omit

varleites from consideratlon which perform wéll without fertillzatton.

Rice varxeties selected for cultivation during the dry season should be
as resistant as possible to stem borers. :

With respect to prom;sing varfeties, adeptablllty testing to ascertain

. whether or not these varieties are usable in regions with different

s01ls needs to be strengthened

Cultivation

()

Planting methode

A s1mp1e sowxng machlne for direct sowing compatible with animal -powered
{and other forms of) agriculture needs to be developed in conjunction

-with the Machinery Department. Further testing is required on direct

(2)

(3

sowing during flood season.

Culvation den91ty

_Although testlng was conducted in the past. further study is required in

which fertilizatxon criterla and rice varieties are altered.
Growth period (no..of days) in seedllng bed

In testing that has taken place up to now, the planting date has been
fixed and the number of days in the seedling bed varied. Under this

‘testing regimen, the transplantation period varies -- a point whose
slgnificance needs to be investigated further. Consequently, in future

. -testing, planting dates should be varied in such a way that the
.-transplantatlon period for all the test subgects is-the same.

Lh)

Weed eradication

‘The traditlenal method for eeedlng and thinning out the field in

‘__'Cambodla ‘is" known as kopchou. Ongoing investigation into the basis for
- this technique is. required Weedlng methods during the early growth
" .phasé of d;rectly -g6wed rice require study and further testing is needed

" on 'shallow- mid-term plowing and economical ways to use herbicide in dry

J;.fields




{5) Research on the physiology aid morphology of the rice plant

: Employing native rice species in the unique tropical ecology of thelr

. -country, Cambodian farmers have developed a rational system of rice
~cultivation based on:centuries of accumulated experience, With this in
7 mind polic;es ‘for the improvement of rice cultivation need to be firmly

~ grounded in detailed study of the physiology and morphiology of the

native species._ :

(6) Other topioe-

'-In the implementatlon of rice cultivation testlng. any kxnd of improved
“system of cultivation will have to give ample consideration to climate,
soil, plant disease.and harmful insects, and the use of machinery, In
‘the process of test design, the joint collaboration of all research _
departments in the conduct of testing and experimentation is desirable

as one aspect of the resedrch. .

Topics relating to future testing of soil end fertilizers

Although water may initlally be a more cruclal deteramining factor in
1improving Cambodian rice cultivation than soil, the soil and fertilizer

. categories also offer many possibilities for improvement. However,
-¢onsidering the social conditions of the farm population, its scant
economic: résources and farmers' lack of interest in improvement, the
introduction of soil and fertilizer improvements at the present time would
be highly problematic, In planiing for the transition of technology from
the ‘testing stage to actual use, additional study needs to go into the
issue of organizations that can popularize and educate the farming public,
the selection of farmsteads to be used for demonstration purposes and the

) social environment requlred in order for the targeted technology to be
accepted by the average farmer,

With these issues in mind. the follow;ng problem points have been ‘raised
wath respect to the: research on soil and fertilizer required in Euture.

_(1) Cultlvatlon methods. rice varleties and the prevention of plant disease
and harmful insects predicated on cultivation with fertilizers all
require thorough demonstratLOns

(2 Thxnkxng in- larger terms, soil categorxzatxon correspondlng to the soil

' ‘composition and soil cross sections of the seoils of Cambodia should be
established. There should be a correspondence between the formation of
.comprehensxve xmprovement pollcies and ‘local geographical conditions.

S (3) Although this report does touch on- results obtained by means of
,supplemental fertilization of wet rice in its late growth phase, more
. -research is néeded into the effective utilization of fertilizers with
_'minimal labor requirements.' :

(4)7Problems with the applxcatxon of organic fertllxzer -= the customary

faJHburnxng of rice stubble' ‘green manure -from legumes and the rice straw

._'uwhich has not been reduced to compost; the securing of compost sources
. with due con31derat10n to labor requirements and economy.

-.E(Sfya great deal of effort is going into the manufacture and development of
- domestically p;odueeq_feppll;zers_--,especially phosphatic fertilizers.

T IR




Piobiem areas have to do with the development of fertilizer. testing for
effectiveness and popularization. '

(6) Bronzing. a problem occurring in rige cultivation throughout Southeast
"Agda {dt-d¢ known as 'kra’ in Cambodia) needs to be investigated from
the angle of soil composition and Eertilizers.

Topios relating to future testing of agricultural machinery

: fThere absolutely needs to be better training with respect to the upkeesp,
E tmaintenance and handllng of farm machinery

“In the area of testing and research on the use of farm machinery, current
work in the Center’s producing fields has tended. to focus mainly on large
“tractor tilling and- ‘combine reaping. We need to devise and develop new and
. improved Ffarm tools specxficaily adapted to modes of cultivation in
: Cambodia. :

In terms of the testing that should be conducted in future, the follow1ng
is Suggested

,(l)'Testing to determine the operational efficiency of the combine with
attention given 'to comparisons and -differences between introduced rice
' varieties and native spec1es ‘

' (2).Investigate any correlations which might exist between machine
: -cultivating/tilling and soxl water content. -

'(3)HInvestigate impediments to the introduction of mechanized cultivation
" such as plant structure, soil compos;tion. climate etc., and formulate
-fcountermeasures,..'

[T

= 14)-Then formulate a.tationalized system of mechanized operations,

{5} Explore improvements that could be smplemented within the context of
-native agricultural methods; especiaily the animal- powered systems.

(6) The improvement and popularization of small farm tools and equipment,
',for instance._improved animal-drawm plows, trial production of a simple
_row sower, 1mproved sorters, etc.

,(7)_What:are the.necessary'preconditions which could. usher in the use of
. farm machinery by Cambodian farmers? The use of large-scale farm
“machinery would entail joint use by an entire village. Research is

needed to see-whether ar not this:is socially and otherwise feasible.

2. The qystem of testing and research organizations in Cambodia
ffml) The nationwide system

f{There are a total. of 10 agricultural testing stations in Cambodia. In

.:ﬁicomparison to these small testing stations, the Khmer-Japanese Friendship
S Agricultural. Technicai Center 1s an extremely large-scale and well-

i dquipped agricultural’ testing-facility, In spite of the many testing
:=}Stations..it is unclear how they are operationally linked to each other.
o This’ organizational point needs t6 be-clarified and a research system
' festablished in which the various stations have ‘an organic relationship




~with each otheér..(Presently, a4 liasion project under government directive
‘t0 test the application of fertilizers in wet trice cultivation is taking
‘place at ‘each ‘station, but ‘the analyses of results have been
unsatisfactory }. 0f ‘course, when it comes to the organic relationship
which should exist between stations, the extremely low level of technical
“ competence (in comparison to the Agricultural Center) Is also a problem.
Nevertheless, ‘the work of these small stations must beé supported and

" advanced Lif any. prog:ese_ec all is to be made in future, Moreover, in
advancing the work of these small test stations, the Agrlcultural Center

£ may - be able to ‘aid. them by disseminating technology

Though_the-center 1tself.1e_loeated in an area of heavy, cldayey soil,
" rmost of Cambodia’s rice land is on sandy soil. Therefore, any
- breakthroughs or advances made at the center have to be tested for
~adaptability in‘othér soils before théy ¢én be promoted to the farming
- ‘public. Consequently. there 1§ an urgent need for improved communications
' and cooperation between test centers to facilitate such progress.

2) The system in place et the Center itself

3!

Although the assignment of research themes among the various departments
at the Center should be organic and efficient, in the present situation,
not much emphasis is being placed on this point. In terms of the way
.testing and research should be advinced at the present stage, a desirable
cultivation system should be hypothesized and work assigned to each '
~department according to. areas of expertise. Depending on the theme, it
‘may be advieable to conduct joint reséarch.

.Technical-guidance

_Cambodian:technicai staff members areugtrictly ranked as engineers,

controllers or dide on the basis of educational background. This ranking

'eyetem is highly rigid and neither years of service or meritorious
“achievement. can change one’s status. This system is probably one of the

main causes for the low level of motivation vis-a-vis research displayed by
.Cambodian staff

-PrOVLding technical_guidanee for the Cambodian staff 'is a time-consuming
task requiring tremendous patience. When something needs to get done in a
real hurry, the Japanese staff members often end up working by themselves.

- In the last analy51s. dealing with the Cambodian staff comes down to either

- fostering their dependency or creating a human relations rift between

Cambodian and Japanese staff. The unwilling, passive attitude on the part

of Cambodian staff during the conduct of 1970 dry season c¢rop testing and
. their complete reliance on the Japanese technical staff in putting together

the 70- 71 Testing Plan were nothing short of shocking.

_“The Cembodiens' iack of independence and motivation may not be so much a
“function of .low technical competence levels as an indication that they do

<+ 'not have a'clear senge of the purpose for the testing and research that is

S0 going on. ‘As far 4s they are c¢oncerned, once test results have been

C.0 7 reported ‘to the higher organization, their job fs done. In the present

. “absence of study groups, not to mention lack of speclalized periodicals,

. there are virtually no opportunities for Cambodian staff to discuss or

= évaluate -rest resuits..Consequently. as far as the hard work they have

7 expended: goes.zthey do not develop a sense of achievement or a feeling that.

‘_their work has been meaningful At the preeent stage. where the thrust of

_;‘;.,'- 51w




- fresearch is on tho development of usable technology. one would think that
the sense of achievement would: be very strong and directly felt in the

- process of ‘spreading cultivation ‘tachnology derived from testing and

. research.at the Genter to. the average farmer. However, owing either to the
“lack of an organizational infrastructure for spreading farming technology
ot ‘the existence of: obstacles (we may not.be aware of) to the spread of

”"technology, there is no clear sense of achievement that they, the Cambodian

. staffy have been instrumental in bring valuable technology and know-how to
.the farmlng publio., .

-_On the basis of the foregoxng dlscussion. the need for a nore transparent,
. fore concrete agrlcultural administration in Cambodia is apparent. And,
although ‘4 clear grasp of the present state of agriculture and the level of
Awareness among.farmers 1s crucial both to advancing research and
motivating: péople to cdriy out résearch, there is at present very little
“discussion going on in this drea. o :

“An awareness of these polnts is also very 1mportant for Japanese technical
staff assigned to give Instruction. Technical skills alone.may be enough to
produce a technician of sorts, but not encugh to produce an engineer
capable of working, independently and ‘certainly not enough to imbue the
Cambodian staff with the enthisiasm to acquire new technologies. The.
Japanese technzcal staff has to approach the discussion of questions like:

. What is needed first off to improve Cambodian rice cultivation? What

teohoological systems cipable of Increasing production are transferable to
farmers? How can the welfare of the farming population be promoted? from
the administrative angle as well as from the viewpoint of the farmer. This
discussion must involve the Cambodian staff. Moreover, it would be
desirable if policy questions about the direction of research and testing
themes could grow out of dialog, In dolng so, the Cambodian staff would
become aware of fts ability to independently establish research themes and
become more enthusxastic in the conduct of tests and the acqu131tlon of

. technology

'None of this is goxng to be easy. The first major obstacle is language. The

. second is the inadequacy of the objective data on environmental conditions

‘received to serve as the basis for dialog. The process of solving problems
-and making. up for. def;c;encxes ‘is going to require a considerable amount of
time..

_The way things work: now, Japanese technical staff is dispatched to Cambodia
- for a.short period and then replaced by new personnel. A tremendous amount
of time is. required in repeated basic preparation.. The averall result of
this is not merely a tremendous waste of time, it also prevents anyone from
goxng a step furthor ‘than his predecgessor., To enhance the effectlveness of
‘instruction and the value of cooperation, Japanese technical staff should

" be assigred to duty in Cambodia for longer periods. In cases where

"extending the length of stay is not possible the rotation method should be

o improved

i;The'need‘fot Jépahéooatechnical-staff with new tasks

- -;{51; is only by closely lntegrating a whole series of undertakings that the
" desired effect, namely, -improved rice cultivation, is going to be achieved.

~¢,;]Such undertakings ingluda ‘the establlshment of 'a systematic research plan
“owith ¢lear priorities. promotion of efficient testing and research pursuant

'jto thls plan. and the Lnfrastructural preparation required to actively




L t;éhsEér.iécﬁn;guébzfdf imp;ogéd ?ibe éulﬁivutiqn to farmers (in some cases
'u:wi;h;gpvqrnmgﬂt'aSSistan¢B)}’ SR ETREEIE

'A;ipreséh;;'peEhapé bedauée}ofitne'1§wblévg1'df Cambodian technical

- ocompetence, the Central Government has given reponsibility for the
. formulation of a résearch plan == the starting point for work -+ to the
i .Center, As explained above, in actual terms this medns that the formulation
“z'ﬁffﬁhe=reséarch.plahfié'in;thg_hahﬁs.of_thé.Jqpanese technical staff, So
. much for the close integration of a whole séries of undertakings.,

.. As far as the culture of data is concerned, Cambodia is an extremely
"*7baqkwardfcouhtryﬂ:I;fis;ﬁe#t'tq'impOSsiblq to' gather data from remote
‘reglions. Since the Center itself is located In an outlying area, it is
. exttemelyrrafé“foﬁ;offiéials_fromgPhnom"Penh-to visit. Staff from the
: Center:is:alwaysﬂekpe¢;éd;?b-jdurney_tb Phnom Penh for meetings. Cambodian -
Cofficialdon would‘do well to tour the country and get a feeling for actual
conditions on the ground, Nevertheless, persons with tasks to perform
locally are not,. in: our opinien, accorded any authority, Even if one
expénds the effort to visit organizations In the capital occasjonally,
'COmmunicacion:is'inadeQuateVandLSUCh'trips often turn into a waste of time.
¢ 0n this point,-the Cambodian staff at the Center has shared the same
- experience, <. o

= Hhét{S[ésééntiai in’pr0jects involving international cooperation {s that
~ your partner adequately .understand what is going on, and going a step _
further, that he becomc actively motivated to participate in the process,.
- -Depending on the project, this may be even more important than the success
- of failure of results, a ) R - :
:Coﬁéideting"thesefpoin£s toggther, in Cambodia today, close contact with
the ‘government is an indispensablée condition for achieving success in the
':field:gf'agriéultufal,cooperation. In order to solve the problem points
- hoted above, it would probably be beneficial to post at least one Japanese
'-techniqal.sggff member in the capital, :
‘The *job iespoﬁsibilities'df'thah person would include:
Sy Gollecéiqn and.preparétion of basic data required for the Research Plan
R (suppljed~to_theaCenter). : . : ' : '
.:f(Zl_Péfticiphtion.ianormulation'of.the Research Plan.
“”ffﬁifEniiéhﬁenmeqt 6f;Cémb0diaﬁ”gdvernment‘pefsonhel with respect to research
o resales. o o T - | . |
iﬁllé)jﬁéinﬁénghée bf”contécﬁs with organizations responsible for the
o dissemination of research results, ' :

:fﬁ)nggiﬁg_Ehe”éffédtiQenéss-of,tedhnologyzand data_dissémination and
g 5rre;apeg,p:ob;em'poin;stgﬁuppligd to the Center)

oS The fledds. T

. Ia terms of ﬁééhjfielﬁs;_thegéofhéc;ates (this.parpel is close to the

:ff“Ng;iénal HLghway5andfis‘highlighgedfbnjEigure‘#é) which are now more or
r'.less_rgady“for_culgivqciongappea;;adequate for the Center’s needs. o
_Tnvqﬁqptnﬁate;y;5§heselﬁa,hec;ares.are*sevécély.infésped with rats. This may




l?have someth;ng to do with the presence of the national railway line nearby
“which is” thoughb to. provide harborage for rats. Congidering the importance

;j;e of :dry season crop testing in future, damage caused by rats could be the
'Wﬁdeath knell. for: this effort. (Dry season test crops have failed during the

,' fagainst the rats’ cannot- be: found for this 40ha parCel, the tést fields will
" have to:be moved to another location whxch is as- far from the rajlway line

‘T“;as possible.3

: The remaining 240 hectares of fields which comprise the Center are

fscheduled to be used for seed production. Seed cultivation will not be the
“direct’ responsibllity of ‘staff at the Center but will be subcontracted to
“local farmers. However, as explained above, field preparation is still not
complete. Priority needs to- be placed on completing field preparation To
'achleve thls, additlonal machlnery w;ll be required.

_ Each farm Eamily subcontracted to ralse seéd will be respon91ble for one
field and sixteen households will be employed. Each household will be -
“responsible for a parcel’ of 15 hectares. 50 cultivation will be on a fairly
‘latrge scale, In order to achiéve this goal in & region wherée labor is in

~short: supply, machine cu1t1vation will be necessary. Considering that

‘timely. harvestlng and proper drying to avoid broken kernels are required to
"insure the quality of the seed grain, the labor shortage will undoubtedly

' necessitate the use. of ‘a“combine. In this situation, the question of how

suth laige agricultural ‘machinecry is to be procured is a major concern. At

" least-at- the béginning, it wiil be difficult to expect the farmers to

‘provide’ any ‘capital.: Aside from the issue of appropriate harvest timing,

~there 15 a fear among farmers that subcontracting farmwork and paying wages
“will pave the way for the intrusion of Overseas Chinese capital. Therefore,
consxderlng the preeent situation in Cambodia, initial procurement will .

- .most likely have to: rely on Jdpanese aid. This brings to mind the proposal
" made - by former Group Leader Hiraho. about setting up a Model Rice

‘:Cultlvation Farm Exhibit. (The 1966 Annual Report of the Khmer- Japaanese

) Friendship Agricultural Center)




L0k RewiBy 1euoy e

“goupesas pue Burzsel Joj

- ...aQMN .“. .2.@Mﬂ. \ka _:.O@% ..Vm 1 m
. mOSt T wQUE | WegS ! w0Qg | ' :
e .vl.vllJl!-Iln.n'llli.!.r!inu.'l.it|...llml llllllll Mll.llll..lllllllu i
| ~ [ .
“ : . i j :
T ! ' 1 ! : o M £
N . . N . ] (=]
i . P ! . =
” ! b o " M. L
1 . u : " p o | ' M 4. ‘
L b - - = .P.l......n.l..lll.”t.lll.lhl..l....l..llr et \u\\\
. “ ‘ ] . = —_— K_.nwln‘p ,_ .
¥ . ¥ . . ~
_ ' “ ” . N " .. -
il A 1ods
PER R ' . 1 : "t M. -
o ! i ‘m _ “ o U
B . e . . _ ...f.m_‘w.invﬁ.
o UBUP BRULBIG  — = = o
19uByd. 9622035 werey T .Hl.M::Hu..Hlln..

e RTMIDIGR YOURIG mme—em m o e
7 TBUUBYY UOYIRBLUML ULBY |~ e

[x33UBD BINITNOTISY aﬂswvskum.mwmamQWhmuwﬁn%_mgu.mo.usdummmﬁmh;m It
S B ST T T R v eandy
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: "Thé:Ceﬁﬁér-1$5§ﬁ@ibbea:Witﬁ"ddtmitérggs'fpk.the-iépaﬁése technical staff
:-:and;1o¢g1;Camquianjgmployeééf‘Sincé no one has to commute to work at the
'.fCenterj:it.iS]nyy_cdnvéﬁiént,'Ne?e}théless._thefe ar¢ certaln problems

o f; d§n£v;ng1£;9m-the g§¢graphiqélfibcationfof‘thé Center.

. j?he,fi:st'p;pblem\lslthé;temoteﬁess of the Center from neighboring villages
. which makes 'the purchase of daily provisions Very inconvenient, This is
- Caléo why cdokiﬁg_hhsitO'béfcgmmUnal,_Aithough_commuhal cooklng fs fine for
. . single people, ‘it can be problématic for families, Particularly where
- children aré involved, problems can pile up and adversely impact the
-solidarity of the technical. staff, ' S a

_ and their dependents are completely tied
ko the Center. Residents do not have the option of simply leaving the
Center and going to a nearby place for a change .of air and-atmosphere since
there: is nothing. This lack of diversion is undoubtedly one of the reasons
- that staff members_becomé,carelesS‘in‘their work, Since social contacts are
. limited to other iresidents of the Center and there is almost no opportunity
to meet people from-outside, it's very hard to acquirve knowledge and get a
feel for the area, Difficulties in finding a teacher to instruct the
iJapahésé'Staff-jﬁ?the.Khmer language have not made matters any easier.

3'Théfliyestﬁf‘Céﬁtérfétéffjﬁémbér

Lack of electricity and plumbing are another big burden for the Japanese
staff. Furthermore, when you put families from different walks of life with
~different incomes togéther in.a tightiknit community like the Center there
- is bound: to be somé stréss. To the Cambodian way of thinking, it Ls
~ unnecessaty to expénd a lot of money in order to supply electricity and
‘Plumbing t6 2 handful of Japanese. To do so would only detract from the
solidarity between Cambodians and Japapese and this is undesirable,

- Congidering the residential situation at the Center as a whole, it would
 probably be advisable for the Japanese technical staff to reside in
Battambang and commite every day to the Center. With the pavement now-

" upgraded on the.stretch of road between Battambang and the Center, this
‘would mean a one way commute of some 30 - 40 minutes. Commuting would allow
“the staff to separate work from their private lives, With the recent -
apartment house construction . going on in Battambang, it should be quite

-+ easy to securé appropriate residences for the Japanese technical staff and

- their dependents in the city. . 3




'Part.z

?tit. Test reeults freﬁ'the_19§9"rainy season crop

cultivation Department

':‘Testing of the 1969 tainy eeason Crop was based on the plan formulated by the
previous Japanésé technical staff and cariled out by local Cambodian
‘personnel.: Since I was a newly posted member of the technical staff, I did not

‘_personally get to see the condition of the fields when testing began, the
exscution of tests or the condition of seedlings. Nor did I have an
opportunity to observe: ‘conditions during thé- initfal growth period. I am

. therefore not-in a position to provide accurate answers with respect to some
test results and points of question. In this report 1 will concentrate on
reporting test data and. limit speculation on the data obtained to relatively
elementary topics. Owing to the political turmoil in Cambodia, our hurried

. departure, and the subsequent inadequacy of communications with the Center,

- preparing and organizing the data has been very difficult. Regrettably, some
data was Ilnadvertently left behind or forgotten at the center. a fact which
explains why there are holes in the final report.‘

1 Testing to. determine how planting density impacts wet rice growth and yleld

: This test was conducted in order to determine the optimal planting dens;ty
. for the rainy season wet rice crop in Cambodia and to provxde data for
improving rice cultivation In Cambedla._

1) Test;ng method

 Tost field A fertile field (alluvial lake SGll) at the Center
cVariety: Neang Menh Ton
“Seeding transplantation 30-day- -old seedlings transplanted on June 27;
T three seedlings per clump
'Fertilizers: 30kg per hectare each of N, P and K (mixed fertiltzer in
-pellet form) were added to a manure base
Field division fer the test: - Each plot is 25 square meters with plots

in pairs
Sample 1: 33,3 clumps!square meter (30cm x 1l0cm)
Sample 2: 26.6 clumps/fsquare meter (25cm x 15cm)
Sample 3: 16,6 clumps/square meter (30cm x 20cm)
Sample 4.

"11;1_clempefsquare_meter (30cm x 30cm)-
: .Zj*Teet resulte '
(1) Growth process

f,Observed stem ‘borer Lnfestatxon was for the most part erad1cated with
o the help of Garima - BHC pellets. At around the time of earing, some
: lplants were damaged by rats. These will not be considered in the study.
-The results of the growth survey are shown in Table #1 and Figures #1
.. and 42, In all the. samples, "tillering peaked on August 6, spikelet
- formation occurred on. November 3, reaping began on January 13 and the
“oo .growth perlod had a length of 232 days. Although plants seemed
,_.‘{;;generally taller ‘than those in randomly. {less. densely) planted plots,
:]jv;the variation in the teet samples precludes any conclusiens. The higher




e the planting density, the larger the number of stems and the higher the

“effective sten percentage in comparxson to randomly (less densely)

" planted. plots,

Figure fl Plant height

Flgure #2: Number of stems
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Table F1: Growth period survey.
T iTering | SpIKelet . ) Growth
_Sam:ple No. -peak | formation - Faring Reapmg. period
R T  |august  6th|November 3rd|Nova@fiber 30th January 13th|232 days
3 N ‘. a '_ " Bl [l [
4 o . L] . ﬂ . o n "

(25 Yield constituent analysis'

Survey results are as shown in Table #2.
Gulm length ear. length Longer in randomly (less densely) planted rice




Table #2¢ Vield canstituent survey resuls

SN [ SRS R o, ngh nmj;»d Helght of{Total Total m. of [Ko. of . Keight of {fo. of |11 ied|Hi1ted
[Sample[Culm: |€ar - Jof - [rice  |rice [dmperfect|no. - |caryopsides [imperfect|one ear of (grains|rice [rice

no. - | length ]ehgth ears welght weight rough - |cary- - |deyaloping . |cary- rough ricejper  |weight|numeric

rice . opsides to nuturlty opside;' ear . [ratio (ratio.

126 1220 1213 | 526 .| 462 | -6 25.53__2-' ._22_,5!1_;., son |2 122 | 8 | e

rer | ovy [eas o0 [ 520 ea los,gen | a9 | 130 |23 faes [ 89 | g8
1 isa{ 27 (e2 | sse {401 | 68 feser0 | 23e60 {220 {220 |um | 88| 9
138 ;22g3' 155 521‘- '45Q_1 _ éi-:' ;4.14; f_22;13; 2,010 297 | 156 | 88 »

__fé % A D

Note: Twenty plants per plot examxned (10 clumps per plot),

o Number of ears: The largest number of aars were observed in the plots
Vl{planted with 26.6 ¢lumps- per square meter. A ‘planting density lower or
higheyx than this results in a lower’ number of ear's, In other words, in
. densely planted plots where luxuriant plant growth was observed, the
- gffective stem percentage was lower. bue to the lower number of stems
- in the randomly: (less densely) planted plots an adequate namber of
ears could not . be secured _ : : _

: gTota1 number of . cary0psides. In the randemly {less densely) planted
- 'plots with a: deneity of 11.1 clumps per ‘square meter (Sample No. 4),
7 the low number of ears means, of course, that the total number of

" caryopsides is likewise low, At around 25,600, the total number of
‘1'caryopsides dld not vary miuch between Samples No. 1, 2 and 3.

:.'Number of . milled rice gra;ns The pIots with a planted density of 26.6
clufps’ per square meter displayed the highest numbers and the milled
S ,rice numefic ratio was also high. The plots with a planted density of
0166, ¢lumps also. displsyed ‘a high number of milled rice grains, while
U plots whith: higher and lower plant densities displayed somewhatr lower
'.Dyields. o 3 . ' o ' '
Number of grains per ear:
__The number of grains was generally hxgher than in randomly (less
.a-“densely) planted plocs.

”?1000 graxn weight' ' ‘
;Almost no.; variation vas observed among the various samples.

-‘fﬂ§~(3)irield survey results :

"'“nfSurvey results are: shown in Table #3.
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Sl e U e [ Maxa Effective Rough Hitied[Height of {Per ear|1000-grain|Hitied rice|Hidied [per
| Sample| Tota )l [Straw [of + |no. - |stem - Irice {rice | imperféctirough |weight of |to straw  [rice hectare
100, |welght |weightlears(of ~ Jpercent~ |weight|weightrough . |rice- [rough ricelweight . |weight |uield
o e L dstens agé‘;fa*; G| crice o cwelght|” o jratio . fpercent.|

o food [t e o] o |od [ | 8 o3| wd | 4 | & |08
7o {208e |16 fe2s [ 262 | 79 il eos [ sse- | a8 | o2 | 220 | a9 ) a2 | 3
3o |u,o6e 11,078:1190 [ 2377( 80 | 88| e1s | 36 oz 226 | 48 | @3 fsas
e ;;900 1,081 {161 210 ;'17j o ;5gsﬂ‘ '44ijf jf'ge*';‘ _.z.e '_:éz;o boat o f s |ae

:i‘Note. Sixﬁsquere meters (2 square meter patehes from three different
places) of a plot were reaped and an average taken for two plots,

fTotal weight»;,ij-3'7“ ' ' :
: Higher than in the densely planted plote.

'3”T0ta1 rough rice weight-“ R '
. The. plots. uith a ‘planted density of 26.6 clumps per square meter
- éxhibited the highest rough rice welght. followed by plots with 16.6
o clumps per ‘square meter. Plets with higher and lower plant densities
' hed somewhat lower weights.

"3Milled £ice weight. N ' ' '
" Highest. in the plots. w1th a planted denqity of 26. 6 clumps per square
.- meter, and’ progressively lower in the plots with 16.6, 33.3 and 11.1
o @lumpst per -square meter. . Weight trends were the same as those observed.
T for total rough rice weight. e
77f:weight of one sar of grein :
Higher than in randomly (less densely} planted plots,

"~‘*1ooo LgFaii. weightr o
' almost no variation between the test’ samples

?Yteld'° : . '
AL 558 t!ha. the plots w;th a planted density of 26, 6 clumps per
- .square meter had the highest yields. These were followed by those
~.planted with. 16 6 clumps per square meter which yielded 5.15 tfha, 33.3
" clumps, per ‘square meter which yielded 4.82 t/ha and 11.1 clumps per
Tﬁgsquare meter which yielded 4.47 t/ha. The high yield of the 26.6 clump
1. plotstis explained by their high numbér of ears, high total rough rice
© - welght and high milled tice weight ratio. The high density plots
7,_exhib1ted_10wer,milled riee_to straw weight ratio and lower milled rice
.. weight ratlo] while the rrandomly: {less densely) planted plots had an
S insufficlent number Of ears. As a result) yields in both the higher and
‘ﬂ;lower density plots were somewhat lower. B

‘”-f‘ 3) Summary

(1) Withln the ecope of this test it wa§ ascertained that a planting

i ~denslty of 16,6 - 96.6 clumps per square meter was optimal. _
(2) In the high density plantings {33.3 clumps per square meter), in splte '

;of quuriant foliage. the effective stem percentage wes lower and grain




'j: we;ght per ear 1ower.

(3) In the randoml; (less densely) planted {11+1 clumps per square meter)
“plots, although the number of grains per ear was high, the numbsr of
stems was . Lnsufficient. resultzng in a low numbey of ears and reduced
yield L o .

" Figure #3 Yield and plant chafdcteristics

,-Harvested grain percentage
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2. Test;ng to determine how the quantity of fertillzer impacts wet rice growth
and yleld

This test was designed to establlsh what 1mpact fertilizer quantity has on

the growth and yield of the rainy season wet rice crop, to clarify the

details of this process and to provide data for 1mproving vice cultivation
ST £ Cambodla, R

1) Testlng method

o Test Exeld. A fert1le fleld {alluvial lake so;l) at the Ceénter
CVariety: Neang Menh Ton '
S .Seedling tiansplantation: Performed on June 26
j“iPlantlng den31ty 26.6 clumps per square meter (25¢m x 15cm); three
o o seedllngs per clump
'--q'fField divisLOn for the testy 25 ‘square meter plots In pairs

el




. |semple|Total - |Base . .. fi_*{;]_ Supplemental applications‘
'7,no;[_quantity (first. - : SEI
R 1 3 applica~ 0 days after lo-daye.before At earing
L fertiizier tion). transplantation splkelet formationf -
IREES P\ 1) 83 ,NaP.K;: G MePLKe e S NGPWRL 1 NG PLK,
co2.| 30030430 [30-30-30p o o [ o 1 e
3 |is0-30-30 00 Ll o | 30:30-30 o
b _f_s'e:ae'f-;&_e':' 30 30-30],° 0 [ 30-30-30 . | 0
5 i',96;9?°f.99; 30-30:30 :-':‘30—.-3.0.-:'30 | sos0-30  [s0-30-30

Note. Mlxed fertilizer was applied in. pellet form (15 15 15}).

2) Test resultsf_.*r

g At this point the reader should be informed that. owing té our hasty

' evacuation which: took: place whilé we were in the midst of exchahging data
with out; Cambodian counterparts, we only managed to take some notes with

usy whlle ‘the primary data ‘remained in Cambodia. It’'s unfortunate that

' .this report cannot. be based on the official record of results,

- .Consequently, the:following discussion will be based on what we could

'-"conclude from the partial data we were able to carry out, :

' (1) Growth period

o The damage sustained as a result of stem borer and rat lnfestatlon is
”-ythe same as’ that noted in the preceding test, :

i T;llering peaked in all plots on August 5 and no variatjions were
observed in the timing of earing, maturation or the number of growth
.;days to: maturation.,_ L :

Number of stems. SRR

-si' High numbers were observed in the heavily fertilized plots {Sample nos.
4 and.$) and those plots which' received a base application (Sample nos,
2, 4 and 5y,

f'EEfective stem percentage

Plots which received an appllcatlon of fertil;zer ten days prlor to

:u]spikelet formation (Qample no. 3) exhibited the highest percentage:
762, The unfertilized plot. (Sample no. 1) was in gecond place with 691

RN

: 'frwhile all the other plots were somewhat lower.

Yleld constituent survey results_:

I'-In the plots whxch recexved large quantities of fertilizer, plants were

-;f_”ﬂsuperior in terms culm: length ear length. and number of ears, but the
' ‘-;milled rice weight ratio was lower.

'3;};1n comparlng ‘the plot which rece;ved a base fertilizer application
X ;(Sample no. 2)- to the plot which: received a fertilizer application ten
:'i;»days prior to spikelet formation. Sample no. 2 exhibxted a higher strav



I:weight than Sample no. 3 a lower milled rice to straw welght ratio and
”ﬁlower 1000 grain weight : ‘

 't(3)-Yie1d survey results:

‘xaﬂeaVLIy fertilized plots (Sample no, $)1 Although total weight; straw

- wejght and number. of ears were all high, the milled rice to straw

- welght ratio was. amazingly low. Purthermore, with a low number of

. ‘grains per éar, yleld yas not as high as that for Sample no, 3. Yield’
was, however, superior to. Sample nos, 1 and 2.

"Sample no 3% Exhibiting a high nilled rice weight ratio, ear weight
S “and 1000~ ~grain weight. this Sample had - the highest yield:
5,57 tlha

Sample no. 4t The résults for this Sample were similar to those of
‘ Sample no. 5. Yield, however, was somewhat lower than
_Sample no. 3.

. Semple'no. 2y Low ear weight Spelled a low yield for thls Sampla.

~ .Sample no. 13 Owing to unfertilized cultlvation, these plots had an
' R - insufficient number of ears and, therefore, low yleld.

- 3) Summary

(1) Within the scope of this test, the following was learned about methods
of fertilizer application for local varieties: Fertilizer application
ten days prior to spikelet formation (Sample no. 3) is effective,

- morsover 30kglha for all ‘three fertilizer types (N, P, K) was adequate.

(2) How dld plots which: recelved a 30kglha base application fare?

: Comparison of plots with and without (Sample no. 3) base applications
reveals no difference in total weight. However, plots which recelved a
base application exhibit higher straw weight, lower milled rice weight
and - inferior marks for effective stem percentage and grain weight per
ear.

{3) In heavilyjfertilized plots, total weight, straw weight and number of
" ears were high, but the milled rice to straw weight ratio was amazingly
- low. The number of grains per ear was also low. Consequently, it can be
. concluded that quantities of fertilizer in excess of 30kg/ha (for each
e type) did not anrease yxelds in the test fields at the Center.

';~Testing to determine the Optlmal number of seedllngs per transplanted clump
-The purpose of this test is to find out if varylng the number of seedlings

“.per transplanted clump will impact the growth and/or yield of wet rice
. grown in’ Cambodia and to provide data for improving wet rice cultivation

: E"-t;eechmques in. that country

1) Testing method

f;’ Test. fields: Paddy with alluvial lake soll

oo Varlety: Neang Menh Ton . -

',ATransplantation date: Thirty day old seed)ings were transplanted on June
L ¥ ERERIR 28 S




'“. Plant density: 26 6 clumps per squsre mster ) -
Fertillzation: 60kglha each-of N, P and K, half of: which was in the form
, R "of-a supplemental application
Field division for the test: 25 square meter plots in pairs

4:l:§;ﬁ§l§256}:'; No. of seedlings per clump
';waj:l:i; o .:-::.< 2. seedlings
2 T T veenitngs
';lﬁh':”-sé - .£H~V§ seedliﬁSS:

'2) Test results
- (1) Growth period

-_.{'The damage sustalned a5 a result of stem borer and rat infestatlon is
‘w_the same as that noted 1n the preceding tests.

"t'No variation in growth period was. observed among “the samples. Tillering
peaked on ‘August 6, splkelet formation occurred on November 3, reaping
o ooon January 14, and the plants in all plots had a growth period of 233
'.=f:days. R I o - : : ‘

'No vsriatlon lﬂ plant height was observed among the samples.

. l-It was observed that the hlgher the number of seedlings per clump, the
~"higher the. number of stems. Tlhe. effective stem percentage was highest
in plots with. & seedlings per clump. The number of ears was highest in
" plots where: the number of stems were high, namely in plots with 6
. seedlings per clump, - while number of ears was rather -low in plots with
e seedlings per clump

e




- Plgure #4¢ Plant beight Flgure £5¢ Number of stems
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" “Table #4: Yield survey results

Lo e, of SRR L Max. EffectiQe Total Jhi1led|FEight of Rough rice11000- |Rough |Hilled|Yield
“lseedls | Tota! Straw |of ~tno. {stem .  |rough [rice funhar-  lweight for|grain Irice tofrice Jper

2’| ings . per welght weightjedrs{of - |porcent- ‘|rice |weightjvested  fone ear weight|straw [ratop [hectare

Clumg ] T stgms dge - welght] - |grains i ratio

% EE! T I D R Y P Y 'S g | ol %] sl ton

2 ina,0s (205 (g3 f es o {se5 (83 | 14 27" (20l 8 | W 5.314
e i fenlam I e} s fers bses | 10 o} 24 | 25] 55 | 98 | 5.65
e _1‘.952" 1',.155 235 | 39 |67 | 576 | 560 | 16 2.4 23| 8 | 9 |s.60

k"ijotea 6 square metars of a plot (2- square meter patches from three places)_
were reaped and then an average taken based on two of such samplings.

"fffPlots planted wlth 2 seedlings pet clump
e Rough tice: weight pdr:gar. is high, but owing to the Lnsufflcient number
"5-of ears the. yield was- 5 31 tfha, the lowest ‘among all the Samples,

,Plots planted w;th 4 seedlings per: clump [T .
;.Althcugh the. number of #ars inithese plots was lower than that for plots
S with 6 seedlings per clump, thanks to- the ‘high milled rice ratio and
.71000-graln weight, ‘these plots had the hlghest ylelds: 5.65 t/ha.
5:{‘Mcreover, the ‘roughirice to’ stray ratio was’ high and in comparison to
"5fthe other Samples, 3rowtn was more robust.;‘

Plots planted with 6 seedlxngs per clump :
s Although total weight. straw welght, number of stems and number of ears
_:,_,_'(were all high the milled r:.ce ratio and 1000 grain weighc for this



.Hj,samblefwéteilo?§r tyangp1§cs.piantéﬁ.with[éfseedlings per clump, Yield
jwas'516'tiha,"These‘plqtsza190=had.Eh¢ lowest rough rice to straw ratio

' /among the test Samples.

; 4) Yleld éoﬁstitﬁéhtfsurGey iésﬁlts

"11' T&BIé fS? ¥iéld'c§n$tiiuentlsufﬁdy resules

< te of o e fTokal M1 Ted] Un- fTotal (Ko, of -~ = ~ [Mo. of [Har-  [Miled {Grain
-|seedl- fCulm JEar  INo. -|rough’ {rice- |harvested|no. of |cary- . |har- grains|iested jrice |weight
“|ings “per| tength] langthjof. - |rice - we {ght [ rough cary- |opsides fvbsted |per-. |grain [weight per .

Clomp o - - p 7 |ears |weight (age rice opsides |harvested|cary- [eédr  |per- per- - lear
RN [ S g |wedght | as grain. jopsides centage|centage

S e | o stems g a B N VR R % % g
2 19 peeans | s | e | 28 fosia | 24306 {2,002 [d2s | 92 | % | 2.6
4w fos]se [eeo | 22 os,000 [2atiz | 2,68 |11 0 [ %6 [ 242

6 |0y |20 s s | 2 ossos [2s06 |29 | 100 |88 | w 241

f's.gbﬁe:.Aﬁ_a§erége of 20 ¢1ﬁmps per plot were sampled and separated for
' - ripeness on:the basis of a 1,06 Baumée hydrometer reading.

__,Culm:Length;ﬁéaf length: Almost no variation was observed among the
Csamples. .. o | | ,
Number of earsi’ . - S . _
Although theré was no difference between clumps with 4 or 6 seedlings
gach, clumps with 2 seedlings had a considerably lower number of ears.

f'HErQééted grain péfcehtagé,-n&mbef-6T*grains per ear and the grain weight
. per ‘ear: Statistics in these categories were higher for clumps with few
seedlings. : S : :
e Totalufough ficé'weight, milled-rice weight: Statistics {n this category
were highest for clumps with 4 seedlings, followed by those with 6 and

- then 2-seedlings. Almost no variations in milled rice weight percentage
were.observed among the Samples. : '

Figure #6; Yield and plant characteristics
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5) Observatlons -

';Testing in this instance was conducted using native species and large
~o quantlties of: fertllzzer.,Accordlng to the test results obtained, clumps
- with only 2 seedlings (Sample no. 1) were. unable to develop a sufficient
~ 10 numbsr . of - stems which meant a’smaller number of ears and reduced yield.
" Althiough the absoluté number of stems in clumps with 6 seedlings (Sample
onos 3)wag high, ‘the effective’ percentage was In fact low, Considering
the number of stems, the number of ears was low. Six seedlirg clumps
.,exhibited somewhat more’ luxuriant leaf growth than the other samples
- which explains the lower rough t¥ice to straw ratlo. Grain weight per ear
. and. harvested grain percentage were 1ikewise low and, considering the
number of ears, the yleld was low, Although the plot with four seedlings
L oper clump (Sample no, 2) had-a smaller number of stems as compared with
- Sample no. 3, thanks to a hxgh effective stem percentage, the numbei of
.- ‘ears for. these two. Samples were rOughly equivalent. In teims of yield,
: Sample no. 2 diSplayed superior {per ear) rough rice weight and harvested
- grain percentage 45 compared to Sample no. 3, It s yields were the
'highest among the Samples tested

n Based on the above results, at the control fertilizer levels employed in
. these tests and a planting density of. 26.6 clumps per. square meter, it

. was showh that around four seedllngs per transplanted clump were the

o optlmal number.

4 Testing to determlne how seedling age (no. of days in the seed11ng bed)
impacts wet rice growth and yxelds? : _

* The cultlvatxon of wet . rice in Cambodia is completely dependent on natural
. rainfalls Consequently._even if seedling bed preparation starts early,

. transplantatlon must walt unkil the rains come. When the rains are late, as
- “they often are,’ delayed transplantatLOn means that the number of days the
-;,seedling spends -in thé seedbed is greater than anticipated. In Cambodia,
_"dependlng on the year and the exact location, it is not at all uwnusual for
.- the seedlings to be left for a rather long period in the seedbed prior to
_transplantation. This test is designed to determine how the length of the
. growth period (number of days) in the scedbed impacts subsequent wet rice
- growth and yield, thereby providing additional data on how wet rice
_ 'Cultlvation -and: technology might be lmproved in Cambodia.

. 1) Testing method

jfTest field Flelds with &lluvxal lake soil. at the Center
e jVariety Neang Menh Ton :
.1 ¢ Planting peridd: - May. 27 < :
... Transplantation perlod Juné 21 - July 21
s Plantlng densxty 26,6 clumps per square meter {25 cm x l5cm); each
R e - clump with three seedlings
"‘_:_QuantiLy of fertilizers- 60 . kg/ha each of nitrogen and phosphates
: ' (half of which was employed as a base
.~;,,;" o ' _ applicatlon)
u*-gField leiSlOﬂ for the test. 25 square meter plots in pairs




| semple.

“No..of days | Transplantation

RO LT iin-Seedbéd_, - . .date
N =:€2$.déyé - '. juﬁq aistf_
s | ey st

45 days | July 10th

e b

55 days

July 21st

- 2) crowth coﬁditith'

_The damage sustained as a result of stem borer and rat infestation lS the
same as; that ‘noted in the preceding tests.

QIn terms of rice plant growth in ‘Samples with varying transplantation
. dates, early growth ‘tends to be more robust in those plots which were
" transplanted early However, after October 6 or thereabouts, variation

- between’ Samples d

iminishes.

Figﬁté;f7: Plant'héight Figure #8: Number of stems
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"; N0 differences wore nOted i“ the Srowth period of the various Samples- _
-{“spikelet formation occurred around November 15, “earing on Deceniber 10 and
f}feaping on’ January 15. RSt _ _

f” Although early transplantation is. thought to have &n Impact on the number
-of ‘stems £0 develop, young: seedlings 25- and 35-days-old developed a

v lakger, number. of stems while 45- and 55 ~day 6ld sesdlings developed
oifewer, The peak of. tillering ‘occurred around August 6 in the 25- and 35.

S day-old seedlings while-tillering peaked’ later, on August 27 for the &45-

':ngday old and on. September 13 for the SS day old seedllngs. :

‘:-Plots with younger . seedlings tended €% have & larger fuhbor . of ears,
although no. significant differences were note. with respect to effective

'" xstem percentage.~;,1;
'5Iineld survey cesults

g--Young seedllngs displayed superior total weight straw weight and number
v .of ‘ears. No differences were discernible among the Samples with respect
U to. eat weight. rough rice to- straw ratio ot 1000-grain weight,
7 Differences in yleld between the Samples are attributable to differences
in aumber of ears.‘Although yields from young seedlings tended to be
: ?higher, except for ‘the plots with 55 day -o0ld- seedlings, these differences
ﬂ'iwere quite small. I

0 table #6% Yield sutvey results

e Seedling s o o [Max. o EFfective [Total |Midled{¥eight flough 1000~

woclage o [Yotal [Straw |of o number . [stem - [rough Jrice |of uk-  {Ear rice tojgrain | Yield

wo (e, of |we bght [weight |ears]{of stemsipercentage|rice jweight fharvested|weight|straw |weight
ddaysy < Lo edght grains ratio

days Aoe el b o w gl e e e sf g ton
257 o lon ol wse | 0 " law’ e’ | 0 %26’ | @] &) a®

s I 360-( 937108 | 268" | se.: |y | ars |- 12 2.7 | s2 23 | 4.7
e lnsee {est qriam [ ee {an Jass | 13 a7 [ s | 23 [an
s ;.322;_1824'; 164 | 243 { ee |63 |aso [ 13 |2g [ s6 | 23 | 463

L ﬁ) Yield constituent analysis o

Table #7 Yxeld constituent survey results

f-;'Seedllng o ey [ vetat nliléd Uns - |Total - iHo. of|Ho, of fo. of |Harvested
e c{age Culi - J€ar  {of . rough rice |harvested|na, of ‘fhar-- |unhar-|Ear |grains |grain
s ey of leagih|length ears rice {weightfgrain - [cary- [|vested|vested|weight|per ear]percentage
ol | days) _f cofe o wedaht Neight - |opsides|grains grains : : '
N S B B e T T e N : %
s iz s | sus faar | z0 T (23,009 [20,9%0]2,000 | 2,00 | 94 a
S| age 2t 80| sts | aar |7 es - l23.166 [21.00412,072 | 1,08 | 9a 91
R R N A R e L e A R N
s Fres p gl ass [ ass | 83 (22,067 196422428 | 2.10 | 95 89




15Looking at the results of the yield constituent survey, although the §5.

_day=old seedlings had ‘somewhat shorter culm length and harvested grain

percantages were. lower. differences with the other Samples are not

S 'discernible. o

Observations

-where seedlings of different ages were employed in wet rice cultivatlon,

" the S5-day-ald seedlings, owing to aging and late transplantation,; had s

~ lower number of éars, & somewhat lowér harvésted grain percentdge and
“smallér yield. Aside from this Sample, however, no major differences were = -

noted among the .other Samples. Consequently; ‘although young seedlings

‘transplanted early tend to yield slightly higher, differénces are not

highly- significant .As long as seedlings between 25- and.45- -days-old are

- employed no big differeﬁces in yield should be expected

.7'_:'Fig_uref '#9.3' ._Yield and p‘iaht' char’acteristics

% .' - ~-Harvested grain percentage
90 F '-——-*°MW .
U0 F e J170

: 809
g0l Effect%ue stem 2 [
percentage “ ﬁ“““Rough rice to straw ratio

"-~.._ ’ e

50 (- .--_-..,{.._.,__,,._.-i_ -|5 tons

“=Yield - 14 tons
“3gef
T ‘Rough r1ce weight per éar
cepl e 277 DD )
g
. ...._._L i L

‘Sample no. 1. 2 X 4



:fTeethg of the 1970 dry season wet rioe orop

,ieT;-Just as the dry season wet rice crop test plan was being completed, owing to
i pat and ‘stem: borer damage, the Director: of -the Center was hesistant to start
_*g;uwcrk ‘With thet the Cambodian controllers iost their resolve to conduct

otésting, Aftér some persuasion, however, it was ‘decided that some testing,

“1;limited to fertilizer quant;ttes on the wét rice. crop and seedling growth

”fyhperiods. would be conducted. Jg,f

j,if’Demage from rat infestation. the cause of fnitial fears, proved uncontainabie
"~_“and testing. though already underwey,.had to be abandoned in midstream.

TJT:Stem borer infestat;on, though llkewise sevére, was flnally prevented by

" ~applying Gamma-BHC in pellet form, . However, by -the middie of April, rat
infestation was getting’ worse: by the day. To ‘give the redder an idea of the

Pf,severity of ‘the infestation; 50 - 90 rats a day were being killed by the

yelectrified fences surrounding the test fields. On .one rainy morning, the
numbers exceeded 100: Up. to the middle “of April, we had somehow been able to

"zcontaln the- damage. but’ after that it gradually grew worse, ‘As rainfall grew

ﬂheavier..’rat atrol’ ‘got more- and more- lax. Moreover, as political changes
P p

a-f;unfolded in’the dountry, the laborezs’ ténded to slough off even more than

usual.: Finally, when the. battery powetring the electric fence was improperly
7-replaced, the rats took advantage of ‘the lull in vigilance to invade and
~degtroy the fields. Although the Jgpanése staff planned to try combating the
rats to the bitter end; this proved futile and the damage caused by rats only
-grew in severity By the end of April we were forced to abandon some fields.

| “As the’ damage ‘grew worse, we were faced with the poesibllity that there would

‘be no érops left: to survey. Regrettably, on May. 11, all crop testing had to be
. abandoned T




Soil and Fertilizer Department

l Testing to determine the optimal quantities of nitrogenous fertilizer and
the timing of application for rice cultivation

1) Objeetive L v o
“To. determine, under varying soil couditions, the optimal method for
: epplying nitrogenous fertilizer in the cultivation of native rlice

spec;es
2) Period of testing: Three yeers
3) Test plan
In groups of four B}
Meening of symbols ‘used below ‘ o
N1 and Pl signify N 30kg[ha and P205 30kg/ha. The nitrogenous

‘fercilizer 1s urea and the phosphatio fertilizer was domestically
produced in Tuk Meus '

The fertilizer applitation plan for each test’ plot is as follows:

(1) N1, PL -m _ applied prior. to seedling transplantation

(2) N1/2,P1 -- applied prior to seedling transplantation

- . N1f2 ---° dpplied 30 days prior to earing {2 months after
<.~ ... - transplantation)
S (3) NIf2,PL ia.applied prior to seeding transplantation

' N1/2 --  applied prior to earing.

.(4) N1/3,P1 -- applied prior to seedling transplantation
: N2/3- -~ applied when earing begins
(5) N1/3,P1 -- gpplied prior to seedling transplantation

CNL/3 - - applied when- tillering begins
O 'Nif3 -i applied when earing begins”
{6} “f‘ oo unfertilized plot

o Test varieties e o
'4 varieties ~- (A) Kong Khsach
T : ~ (B) Neang Menh

{€) Srauv Koul -
(D) Chhuthana

o -Test sites (7 locations)
% Prey Veéng
.. * Prey Thnot
Banan A
Kauk Trap (both eandy and alumy soils)
.Slakou (Takeo) - .
STuol: Samron (the Center)
'Kauk Patry T I

'.~;'='t-_=(-_=(~ %

;«;fniMethod of cultivation '
© 0 Tilling methods and the timing for planting were all in accordance with

“*if;local practices

Transplsntation ' SN :
Done when seedlings hsd developed 5 - 6 leeves




Distance between plants..
ZOCm x 20¢m.¢each transplanted clump with thrse seedlings.

IItems for observation.”
© “Start and finish of the earing process, start and finish of the

’ripening process

.'iTiming of direct sowlng, transplantation and fertilizer application,
.3<tillering timing, number of tillers. plant height o

':;Rooting conditions. New leaf growth recovery condition o
- Existence of plant diseases and . pests
“Changes in the growth process, yellowing. or other notable phenomena

"1Harvest time . '
: Grain. Weight of immature (unharvested) grain -
~ Weight of empty grain husks-
Dry weight

"Straw: (cut at a height of 20cm)
' ‘Raw straw welght
_D;y,straw_weight_




- ‘Layout of test plots.
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4) Test results i
‘Tmt Table fl: Survey of the MDNMInumber of offshoots over time

f*" Divided accOrding to fertilizer appilcation nnthod R I T o
LU Surveyt | Augs anx 15/!;( 22/!;{ 2911:: 6% J13/%| 207%{ 27 /%3751 [1a/xn | v7xa2a/xa |1 7xin e /xn

2 omsamonthfddy 30 : SR S N B P , :
\Vordety, VIR ' ' '
ol Bl s (703 L.is]s.7als g6l .56, 0 5,25 5.08 |4.80 [a.95 4,08 5,30
co| o (Reng Khsach - e o b e b L Aot
o[ f0  f l ln fo [o fo o)
s.-au v Kou} 513 7ﬁ5 ;65 5,0 690 575 555 565 590 szo 5.80 550 525 5.43 (5.68 613
Chmgw 395 505 533 5.,?0_ .5..5_,3 473 4}'3.5 4L4_§ 4._i§ .3;9_3 383 343 3.60 3.5’0.3.43' 3.40
A 525 [o.58)7.45 [6.98 [7.28 [6.40]5.78]5.555.28(5.33]5.15 15.20 [4.93 [4.90 [5.15 [a.75]
~ a0 [s.13]6.80 J6s.5 fo.20-[5, 38[s.50]5.30[s.08] 6.78[s.45 [a.65 [a.80 [a.33 [4.35 [5.20
~[s.20 [r:38[s.00[7.98 [7-05 [6.73]5.05[5.38]5. 135 50]8.60 [5.50 [5.30 [5.73 [5.05 |5.45].
©|a.65 |s.53(5.43 530 5.03 |4.68]4.60/4.35(a,23(4.83]4.18 3.7;;3'_ 3.90 |3.90 3.'93” 3.95]
S ]8:28:(7.28)7.88. 3‘.:'05" §.68 [6.33(5.75]5.63,5,15]5.10[5.23 14.98 (4.70 [5.10 [4.63 [5.13
4,68 16.25(6.55_(6,68"(6.28 |5.90(5.45 5;_._13;5_.45 5.03/4.60 [4.40 [4.33 1456 {4.20 [5.03
T[sxs [7307:75 7.3 [6.83 [6.3{5.23]5.48]5.43(5. 185 40 [5.35 [5.00 15.10 [4.93 [8.3
{4010 [s.78]5.50 [5.95 {5.05 [4.55]4.53(.38]s.93]a.15]a.15 [4.08 [4.08 [0.20 [3.65 3.5
; o |5+53 17.35(2.73 |7.73 [6,50 (6.15}5.60]5.30|5.25(5.60]5.35 [5.40 |5.23 {4.78 [4.80 4.50
L [4.25 (6,00[6:43 16,10°]5.20.5.30[5,3015.16(4.90|4.4014.63 |4.58 [4.13 [4.45 4.43 |5.25
513 7.03]7.50- 7'.54_3,"' 6..‘9-5. 6.6815.88|5.6815.58(5.73(5,73 5,43 [5.38 [5.03 [5.10 |5.58
4.50 é-.;‘s _5_.1‘3"_3 ;-'.53' 5'._5'5' 4.43]4.13{4.08(3.95(3.78{3.70 [3.55 3.48 [3.45 [3.36 |3.25
75,23 [7.008.03. [6.83-[6.23 [6.10[5.93]5.98]5.43{5.33]5,00 [5.10 {5.05 [5.00 [4.85 [5.25
- +]4.20 }5,956.35 [6.15 6.15 5’.é34.s_5 5_'-.'3'5 §.16)5.40(4.63 [4.75 [4.35 {4.50 [4.30 fs.20
T [0:85 [6.15[6.98 5,70 [6.50 [5.35|.63[5.30]5.155.10]4.95 [4.95 [4.80 [4.48 |4.78 [5.45
3.5 [s-00[5.05 [a.78 [4.60 |4.48]a.26[4.05[a.00[a.78[3.15 [3.85 [3.63 [5.65 [3.43 [3.45
[5.23 [a:sel5.50 [s.23 [s.26 {a.034.63[4"23]a.05].23]4.08 [413 [4.25 [4.05 [3.98 [1.65
N E2 3'._5_34'.-;;5( 3,80 |4.53 |3.85|3.5013.68(3.7013.533.63 |3.08 [3,38 3.48 |3.55 |5.00
j 13.25 |4.60[5,65 5.0 [4,98. 4.25]4.304.234.20] 4.284.25 [4.33 |4.10 [3.80 |3.93 |4.90
T g_j_jg_-‘ 3.28 3;‘5,3"_4',65_; 4';68,. 3_,'35 3:.'58 3.___2{‘_} s,és 3.00(3.00 [2.95 2.93 [3.03 [2.80 [2.68

-

feotolmi»lololelslololes»lolalets|oieie

ﬂNote. Each statlstic on the number-of offshoots is an average from Four
s plots.tl II III*;IV TR : '




Table f2 Survey of planh height, rough rica weight and straw welght

?-”r~ Div;ded according to fertilizer application method

: ) 1tenm Plant height Straw weight (kg) Rough rice weight (g)
TG L |8t maturity |- -
\ Variety~_ i;,”;_:;j,_; ng weighp Dry we;ght Raw.weight Dry weight|Ratio
A werag | s.ee 2,24 2.74 2,23 |81.4
{Kong Khsachf ' oo [ .
_; ,;§_. | ‘?Lsé.asb‘ T e.76 | 1.99 2.76 2.42  |87.7
. |Neang Menh | - 1o B : .
ol T | wees | ea0 | zeo | s.az2 2.67  185.6
Srauv Koul |- . = . . - Co
[ iz | e | 3.1 2,37 1.97  |83.1
Chhuthana - | ‘ o . .
- A"'f- '_146.93 | os.se L 2.71 2.84 2,11 74,3
| B Tl aess0 | e.09 1,59 2.81 2,46 [74.3
: e aistee | 8.z 3.02 3.29 2.82  |[85.7
D 127,73 |1 8.87 3.43 | 2,51 2,15 185.7
A 139.83 | . 8.10 1.93 2.68 - 2,43 90,7
- B 137.85 - | 544 1,61 2.94 2.62  [89.0
’ ¢ T1as.23 | 7.88 2.52 | 2.96 2.59 |87.2
D 126.45 | 8.40 | 2092 | 2,52 2.22  |88.1
- A 139.88 | 7.53 | 2.13 2.52 2.30  [91.3 |
S B 146,53 | 5.80 1.61 2.90 2.55 |87.9
4.' c 141,95 |0 7,39 2.63 - 2.83 2,42 85,5
D 122.60 7.22 o 2,78 2.14 1,85 86.4
A | k20 | 7.05 2.04 2.28 2.07  |[90.8
| B 143.73 T .24 180 2,71 C2.37 |87.5
-’ c 13s.23 | 7.as [ 187 | 2.6 2.16 |80.6
D 120,30 | 7.227 | 2.80 2.28 | 1.90 |[83.3
A 13515 555 | 1.47 195 | 1.86  |85.1
| B 1650 | .12 i | 1.ee 1.63  |83.2
N ¢ “l1szas | saz <7 189 2,01 | 2,07 |9s.1
D '*,”;jlbﬁéls__[ _'-4,351 _ 1.50 1.47 1.15  |78.2

the' Each statistic ‘¢ an average for four plots: I, XTI, IIX, IV and
represents the harvest from 20- square meters of field.




%) oveervations

e fertilizer.

.'fﬁiéf?éét;fno'Qigﬁifiééht;&iffbrénbeériﬁ'}iéld ﬁﬁré observed as a
-result of the partial application mathod .used to apply nitrogenous

< 'However, nitrogenous fertilizer applied elther directly before earing

.- iorzat the start of earing does seem to have a positive effect on the
c o harvesti Lot - : e , ' .

:Aside;fféﬁ £he:$;qﬁvfK661 vériety;Ja half application of nitrogenous

‘i_'féf;ilizer_fightfbeforé'éﬁriqg {as shown -in (3) of the fertilizer

‘application plan above) contributed significantly to a better yield.

. Consequently, supplemental application of nitrogenous fertilizer during
. 'the latter growth peiipd positively impacts both yield and ripening :
Copate. oo . AR A |

~In aéco;dance with direétiVes'frOm'the Central Government, this test is

to run continuously for three years. Although the results obtained last

‘year should be considered alongside those from this year, the data are

‘;Unfdrtunateiy not available to us, Once we have the results for the

third and last year in hand, we should be in a position to draw some

£inal conclusicns, -

Due'tqf;hé heavy'fainé whigh occurred at the end of September, not only
the test plots but the wholé rice crop at the Center was flooded. This

- can.be expected to introduce Inconsistencies in our results,

-particularly those from low lying paddy-and fields planted in short

stemmed rice which sustained considerable flood damage. -

Iﬁiterms-of'dahage-from_plaht diseagse, a portion of the crop was infested

~-slightly with bacterial leaf blight.

2;‘Ccmpafiébnrof the}éffééﬁivéﬂess’df Tuk Meas'Phosphate and Hyperphosphate on

‘the

rainy season rice crop

1) Objectives

. a .

To cdmpére;the;effects of.Tuk Meas Phosphate and Hyperphdsphate during
-flood conditions, = ' _ )

.}To‘éoﬁparé:cohveﬁtidnél'prgétices fdr applying fertilizer with improved

-appliqatiqnfmethqu.,

:  ;;~-Testing;is'mhndééed'to.continue for a period_of three years (this

"iSrth@’Einal'yeaf)r




M Testsdtes

Regiou ég ;;.: . ,:'_—"   - Sbil-type

' f(i) Takeo (Slakou) »,'}- .,- Alluvial soils e

:5' f2)_Prey Veng (Secteur Agricole) Alluvial or Cultural Hydromorphics

1 Svay Rieng (Kauk Trap) f' -:.Al1uvia1 soils N

”“.'fjﬂ),xgmpqu §peu5(s,5.}:”3.‘_  ' Cultural Hydromorphlcs

hf'T(5jfsiémﬁé$ﬁ:{Kq@ﬁf?éti?}';; o Cultural Hydromcrph;cs

.qtﬁngﬁmpénngh%m;(S.A.) S Black Soils"Basaftic Requr

5 f135 Kdm§ohg‘Th6ﬁ‘(S Aii R Cultural Hydromorphics soils

”; (8) Kompong Chhnang (S A. 3 R Cultural_ﬂydqomorphics.soils

'(9) Pursat (s: A ) ,  ' '._ : Grey'Hydrohorphids 

;'_(10) Battambang (Tuol samrong) Brown'ﬂydéomorphicé"

(11) Kampot (Prey Nop) N Mangrove

Note :Slte (10) is the Khmer Japanese Eriendship Agricultural Technical
“;Center

- 3) Test plan B

,-Nl; SOkgiha of nitrogenous fertilizer (urea)
. N2: 60kg/ha-of nitrogenous fertilizer (urea)

M1 120kg/ha of phosphatic fertiiI?érr(phosphates domestically produced
7 cinTuk Meas) - T .
L Tes 260kglha of- phOSphatic:fertilizer (phosphates domestically produced

S % dine Tuk Meds) :
o H1:120kg/ha of phosphat;c_fertilizer (Hyperphosphate)
- H2 240kgiha of phosphatlc fertilizer (Hyperphosphate)

. (1) The fertilizer'applxcatlon plan for each test plot is as follows:

ff 'Test DlOt :“. P .'.Descrlptlon

7 No fertilizer applied -

L [MLTL - 30kg N o+ 120 kg PaOs Tuk Meas . fha
M1tz s 30kg 240 kg P,05 Tuk Meas  /ha
ﬁif Nlﬂl.F 3ng' '120‘kg_Paqﬁ_HypérthSphate fha
_Nmz_'_f___s'g}ggj 240 kg PaOs Hyperphosphate  /ha
- |M2T1 -~ 60kg i20j#éinO;_Tuk*Meas " Iha|
7 |N2T2 < 60kg N ¥ 240 kg P»0s Tuk Meas - fha
|N2HY Z60kg N + 120 kg Pa0s Hyparphosphate  /ha
T N,'2_H'f2_-j_-: 60kg’ _'_240-:igg_‘P;Qg’;‘ayggrph'osﬁhate /ha

zlzltzl={z]={=
T F++wlsl+]+] +] +

felalalolulatwliols




‘ 'fVarieties: One variety normally planted in each region during that time

' 'oE yeay was. adopted At the Penher, the Kong Khsach variety
was employed } .

:  'i7Layout of test plotS'in

"gtN;Tlxilﬂlﬂl__;Nzﬂg T NZT2 No fe£tiIii§t' oty | Nam | wanz | wirz
ST T T apptdea - ) -
R SR YO TR T U L S S 5 3

IN6 Tertilizer| NoH1' | N2Ti | Nimz | wiT2 | N2TZ | N2H2 | NiHL | Niti

. appiled- | T x bl o

DS LTV R : FEEEE RESY TR B DU S 7 9 2 | &
- T - Lo H R N [ - - . . . .. [ . .
w212 | N2z | Nimz | owir2 | wmamy | wamyono fertilizer| N2T1 | Waml
S B R UCE IR I applied . P
7 e s s e o2 Y 6 I 8
N2T1 | N2H1 | NiT1 ) NIHL | N2T2 | NaHz | WiH2 | NiT2 [Mo fertilizer
S RN RTIPRPRRY N O o v “applied
6 48 o2 d4 Lro4e s o bs [T
| warzo} wiE2 |No fertillze9~ N2TDL | N2HL | NIHL | NLT1 | N2H2 | N2T2
I E applled ' ’ b D . ' !
3 NS 6.0 8 |4 | 2 719
1 i L ] . 1

‘i)'

,.2}

Bt moiae o

o 'épacing'of S0cm - - Embankment

;Pléts ﬁeré‘cuitivated ih-grbups of five.'

. Number of plots. 25, each 8m x Bm

Each test plot has 50 divisions,-each 4m x 8m L
,'Sowing time: Thé regular sowlng time for each region.
‘ﬁTransplantat;on-‘Done when seedlings had developed 5-6 leaves.
Distance between plants: 20cm x 20cm

. Each clump has three plants

; FértiliZer appiication methiod

-

portion of the N and all of the P205 were applled prior to seedllng
'transplantation and dlstributed as evenly as possible 1n the fields.

'Partlal application of N:

,11/3 applled along with Al the ons just before transplantation,
R 5 B applied_durjng_;he tillering period,
1{L[§~qppliedf3q days prior to eating

'r;Itemé Eof-bbéétVatlona

' “.T?QSOWing perlod transplantatlon period; earxng and maturation period,

L fertilizer application tlmes

*;J.Rooting conditions . -

T Comparigon. of resisténce to plant dlseases -

;inﬁSigns of yellowing
.~ = Numbei  of of fshoots (accurately noting the time of observation)

U4 Btraw deight per hectare "(cut at & hexght of 20cm)’
' LA Rough rice weight per hectare FR




4) Test results }.j*'*f.;,fl_'~

Table fl: Survey of the MDNMlnumbet of offshoots over time

B ré&t E?“:;ﬁﬁgﬁ ??(ﬁ{ff §9£§ii? §fﬁ?ﬂ ﬁé{jf ééfix Q?Jix 613 [130x éog% 2rx{sra | vt |vasxafearxi st fosmaif
dfeets o~ e e | {

1 Ho.fertillzer 4,95 | 5:30 | 6.01[6.55 [6.25 [5.72 [5.965.48[5.23(5.12 5,08 5.05 [4.61 [4.84 |4.09 [4.72
NI | 032 | .08 | 9.30[6:98 [8.56 [6.10.7.70(7.28(7.288.37.32] 7,09 [5.96 [6.78 6.0 Jo.t6
fffwnffimy;ﬁjdcﬂmbmmimm 7.66 |.2217:38(7.04[6.76(6.94(7.18 [5.94 |6.46 [6.50 [6.18
_{ﬁmmLJinﬁzjgﬁf'gw93&3$saéqé£4&ﬁ130mwjmaiﬁ 6.22 6.78°16.86 [6.76
;E?mm;i;@j;Eg@;;mbggﬁasiva?gmymS@agwréénﬁ_&ﬁ 6,84 6,70 J6.59 |
WL | 986 | 9.5 | 0.4¢[aiaz 9,02 [8.44 8.06(7.82[7.32]7.32[7.80]7.20 [6.54 [6.62 6.0 [6.60
coomenz o L oas | oare | o.r|oisr (9247 8,84 [8.64(8.14(7.947.46]7.80]7.50 |7.88 [7.00 |7.16 {2.18
oMM [ 9.6 |-9.82 {10.20{9,82 |9.34 a.ﬁo 8.31|7.96(7.30]7.28[7.42 7.46 16,26 6.60 6,68 [6.98
sz | 966 | 8.8 | 9.3 9.26 [8.50 |2.92 |7.827.487.487.34|7.98[ 7.9¢ [6.66 |7.10'|7.34 |2,

BRI R SN I T PO RN Wl

'”ﬁﬁﬂqﬁéi;iﬁélﬁu@betﬁdf“offshﬁcts.is derived by averaging the various blocks,

-Tdﬁ}él22! $ﬁ§Géyfb£jp;éﬁ;{héighii fough rice_we1ght and straw weight

: ‘ Servey item Plant” | - Straw weight (kg) ~| Rough rice weight (kg)
|Test T | helght e - : — :
plots T em Raw weight|Dry Weight |Raw weight[Dry welight|Ratio

1 (we fertilizer 121,03 - 6.26 | 1.69 | 2.33 | 1.9 |[82.81

ij1$;;ﬁ §'1gsgd§ c12.0s | su00 . | 3,92 330 |84.2

CoN1T2o o fuwsse|12.a6. | 37 | sies 3.41  {85.7

“-y?&iﬁiggﬂ>_i§8}Oz S 12088 3,22 | 3.76 3,36 [89.4

'*3*1N1H2_§7f‘1€2g{5 S0 | 3z 3.74 3.2 [85.8

- SRR T I SR O

"¢5N2T11u |1se.sa| 133 | sz [ s.08 3,58 |70.5

"*;fibgrje Caear [ as0 | 5,03 3,52 |70.0

:“1150 56'f-1§;29:~. 35 | is,00 3.55 69,7

149, sa--;lagxz s _3;59 ] s.00 3.62  |72.4

.Statistics represent An- average of five blocks Eéch block
haLVested has an area of 20 square meters..

Note

Parhial results of soil analysis conduuted after harvestlng are shown
below. : = S

B LI




Table fa: Soil- PH and effective quantities 6f residuai phosphate in harvested

fields

e SGrvey item f,f}PH .E_Efféétife 1w '

R Test ' i i phogphate | ' Nitrogen | Potasslum
e plots ‘ . 120 4KQl.(mg per lOOg) e .
i we Fortilizer]s.50|3.33]  0.125 |

R NlTl*f:i 5.50 3,35 0.5
3 7fl;ﬁirz-~";,$}35 v.40] 1.5
W My (5,55 3000 1.5
ST hmz [sso[s.e0] 0.5
6 |- werl . [saofsu0] ous
7 . Né%é;i | S.ao 3135 N
fg_' ':ffnzhllfil.s.ézié,io 0,25
9 “ Nzaz-f’_\spls 3.40] 0.5

Note: Unfortunately, data on nitrogen. potassium and other soil
- consituents are. not available because the analysis was abandoned
midway through

5) Observatlons

- As far as fertilizer effectlven839m13 concerned, as Table #2 makes
- clear, almost no differences’ were_observed between Tuk Meas Phosphate'
cand Hyperphosphate.-

-:Yield (rough_rice welght) comparisons
N2TL/NATI= 108 N2T2/N1T2+ 103 N2K1/N1Hl= 106 N2H2/NLH2= 112
;_u1Tz;N111~ 103 NZTéfnzTiu 98 . MIH2/NLHL= 96  N2H2/N2Hl= 102

On the. basis of the first set (upper tier) of yleld comparisons,
" increasing ‘the application of nitrogen will increase yield. Where the
same: quantity and quality of phosphatic fertilizer are applied, and N1
“(30kgfha) yield is’ asgigned a value of 100, N2 (60kg/ha) results in
-_yields, as shown above, of 108. 103, 106 and 112, respéctively.

”_',On the bas;s of the second set (lower tier) of yield comparisons, where
_ - the same quantity and quality of nitrogenous fertilizer are applied,

.- and T1,-HY are ass;gned a value of 100, N1 plus T2 yields 103, N plus
. HZ yiglds. 96, N2 ‘plus T2 yields 98 and N2 plus H2 yields 102. In other

o i«fwcrds,_increasing the quantity of phosphatic fertilizer has almost no
;o reffect on.yleld. These test results allow us to conclude that 120kg/ha
oof phosphatic fertilizer are sufficient.

'Q‘QnThe soxl in flelds which have been recently harvested tends to be on
S i the acid side. Although residual phosphates are still present in the
--Q_Q;soii as. compared with Eields in Wthh no. fertilizer was applied, (as




 shown in‘fébléliéj.'Quantitiés'ate small. It is common knowledge that

- the phosphate content of Cambodian soils is extremely low. Furthetrmore,

with respect to the problem of residual phosphates In the soil after

. heavy phosphatic fert;lizer applications; further study is needed.

3 Testing the economic viability of the Neang Menh variety

1)

ObJectives_

. Create a cutve which correlates the quantities of nitrogen applied and

; economic viability.

© « Create a curve charting the effectiveness of fertilizer application.

- 2)

Test plan'

- Location: C.T.A. (Agricultural Center)
- 80il type: Brown hydromorphic
- Tést variety: Neang Menh

- Sow1ng i
Quantity of seed sown: 100g per square meter
Fertilizer: N 0.3, P205 1.5, K20 1.5/kg per a

- Seedling transplantatlon'
_Transplantation timing: When seedlings have 5.6 leaves
Distance between plants: 15 x 25c¢m, 3 seedlings per clump

© . Otherwise, routine transplantation techniques applied.

- The design of the test plots is as follows:

:dF(Knga)

| N P20s [K20
1. — No fertilizer| 0 —{ 0 - | ©
2. — NP2 30 — [60 — | ©
3. — N2ZP2 66 — |60 — | o

Hl:._ ~— N3p2 | 90 — {60 — | o

5, = N4P2 |120 — |66 — | O
6. — NSPZ. 150 — |60 — | 0



p;QUBﬂtitieS Of nitrosenous fertilizer applied during various phases of the
””grthh process as follows:

Prior to-”; o At;ihe:éﬁefﬂ
g transplantation of tillering |

”'Eidt At earing

R s R, T

3 [ s | s | as

Coriso b a0 | 20

60 | a0 " 20

ol in | e

g0 0 so 20

'Note. The nltrogenous fertilizer applied is urea. The phosphatic
fert1lizer applied is Tuk Meas Hyperphosphate.

" The tést plots were set up in fours as shown below.
(Layout of test plots]
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JﬂItems for observations';'c‘;;"

fAfSOWing period R

- éLTransplantation period:.

s Tillering period '

S Babing period " TRl

4 Number ‘of offshoots L

.« Number of ears o

Lo Grain wedght . per ‘ear

L= -1000-grain weight -

2o i--Drycrough rice welght '
VHF*?gDry straw’ weight

":' 3} Test results':f.'ff&;:'

Table #1. Survey of the .MDNMInumber of offshoots over time

.H"Mﬁﬁfh?daf N R T IS A
Lo 3'°fisufY9Y 3/IX|18/XX|3/% [18/X[4fXT|18/X1|2/X1T
Conrest TN RTRRPIT AT (AAL B IRL (2%
flu No fertilizer 3.65/5.80 [4.60(4.32[4.17|4.02 [3.82

"z}-‘ ,'Nlpz;_7 15.87|8.05 |6.25]5.65|5.87]4.87 |4.85
3| wap2 o [6;80[8.27 [7.05]6.62]6.255.35 5.47

e owsee T 7is2fe.s0 17.55[7.00]6.47[5.70 |5.60

5|0 napz o [7.95)9:47 [7.4s|7.22]6.90]6.20 {6.22

s ,6’;f§;;&$?zi”fj 7.35]9, 40 7:?3 7.07(6.8516.20 [5.75

"T:Nbﬁé"The statistlcs oi number of offshoots cited in the Table represent
i'.hgaverages from four Iocatlons.

'_TabIeI#Z{ Yield survey

Morith/day| - R
»0f “survey|Raw straw|Dry straw|Raw rough |Dry rough
TN Weight - |weight rice welight rice weight

: ?if No. fertilizer 3,640 k| 1,800 | 2,015 | 2,608

U Wiez | 3,78 2,075 | 2,815 3,418

'qufgzaszf;; 4,715 | 3,603 | 4,150 3,745

oowpz o Ps,oes |26 | 4,780 | 4,375

~1_N4bzn)f‘j ZiléIS'ff'fﬂé'iés f ﬁf-h'visj' 4,340

: 5;Nspzf;ff;_‘s 925(1f:5~3 zes,; n@_s 120 | 4,658

“"ViFigures ln the Tabie are. based on an- average from four locations.
arvesting was done in 20 square meter sections. L

- ek _:4 e




The results of soil analysis performed after the harveét are shown in the
f0110wing Table.;-. ' : ‘ .

'-fTabief{Srféoi;:Pﬂnaﬁd:fééldugi-phdsphété'ih recently harvested fields

_ Servey item" z:Pﬁf'” . Effective _
| Test i et phiosphate residue] Nitiogen | Potassium
plots j‘: - 5 H20{ RCL| . mgilOOg I .
e fertilizer s.10{3.40] . 0.5
2 Nle___';;-_, 5_.'35 340 0.5
3 'sz'_z_:' 25';5,0 340 T : 0.5 ]
« |npz sss[a.e0] 05 7
5 [napz i '5:_.1i5_ :3.’50' _: 0.5
e |wsee . |s.a0la.s0] - 1.0

4) Observations

- Accord1ng £ the Yield Survey (Table #2), there is generally a
proportional r@lationshlp between the quantities of nitrogenous

.:fert;lizer_applied and increased yield. Nevertheless, the N3 and N4
‘plots had - more or less equivalent yields in spite of the greater ;
nltrogen appllcatxon in N4, while the yield increase noted in N5 is not

- that large, From the standpoints of economy and efficlent utilization
~of fertilizer resources, as past testing has shown quantities up to
the N3 level can. be considered optlmal. :

- Although extremely large quantities of nitrogenous fertilizer were
‘eémployed in-the N4 (120kg/ha) and N5 (150kg/ha) plots, there was very
little plant collapse thls year. To explore the reasons for this, we

set out to measure nitrogen resldues in the harvest fields.
Unfortunately, however. seil analysis work had to be canceled in
_midstream :

”éﬁWlth respect to. the utxllzatlon efficiency of nitrogen, in one of the
"prev10us tésts, "1, Testing to determine the optimal quantities of
- nitrogenous fertillizer and the timing of application for rice

. cultivation”®, _thedflnal guantity of nitrogenous fertilizer applied to
- ¢ach. test plot was ‘identical. Although these results are of concetn to

s, further ‘testing is needed to consider questions like fertilizer

ijutileatiou efflciency when larger amounts of nitrogenous fertilizer

..o are applied along with the timing of application and the varying

: ijamounts to be employed in multiple applicatlons.




':;Agﬁiéu}£9r§¥:Ma¢hihgry Department

- The testing conducted on the 1969 rainy season rice crop was heavily impacted
~-by the extraordinary high water and subséequent flooding which occufired in
" September 1969, ‘right around the time of our arrival In Cambodia. Flooding
.o impacted testing on cultivation methods for native species, fertilizer
‘ -rappiicétiénjtqyylt;;ﬁtesging;Qn thé{§ppLiéanibn_of nitrogenous fertilizers,
- &nd the testing of diract sowing and row sowing. Because the flooding in the
. fields being worked by ‘the Agricultural. Machinery Department was pazticularly
‘.. - persistent and damage extensive, it was impossible in some instances to obtain
i any useful data-at alli'In the case of the row sowing test, for instance, the
« cweed invasion was so devastating that no data worth studying could be
obtained, As a result, the only test for which the Agricultural Machinery
" Department ¢ould obtain results during-the 1969 rainy deason rice crop was the
._combine=aided harvest survey.. (Test results ¢ould dlso not be obtained for the
s dry season crop; ‘due to inadequate rat prevestion resources for the machiné-
ccultivated fields.) . = ' .

1. Combine-aided harvest survey.
~- U 1) Machinery employed: =
”ffiﬁaéséy,éerguﬁbﬁ.ﬁomﬁiﬁé 39 ~- Seﬁi~crawler type with diesel engine and &4
-""'cyl_iﬁde_t':.;?so_.s BHP (2980 RPM) - '
.'ﬁgapiﬁg{Vidth;'Zﬁ': R
' éhaffishéaf andffléxible.cohtrél sheaf employed.
Grain sheaf No. 2. S
% Wind powsred c¢ylinder concave gap is adjusted each time by means of a
control lever. ' S T : '




{'Tébiéﬁiif*; e

: - Variety - [Neaing Menh Kong Pkhar Neang IRS5

Survey —. Reaping . | . Srauv : Khsach Srauv  |Ménh Ton .

-lcem -;_;_*-\ sonth/day | 1969 | 1969 . |-1e70 | 1970 1970
S N B DI T 12 15 e - 1.12 o121

Piahf”héighéi(éﬁ)~ RERAEY (Rt TT S S R A S 2 RN £ L P 7

{pegree of collapsé *Qi.' STl ‘ S o
(standing angle of~ " | 40 - 45 | 70~ 75 | 70~ 75 ) 70 -~ 75| 80 - 90
plants to be harvested)j : S S :

Rough, rice moxsture fjﬁ Lo 19 .. 13,5
content Z Rt EETTEE I i o : : :

ynaquﬁmijgjj\

'Straw moisture contenf'--
‘ S

".FLeld hardness i o | s | 20 s

| kgicubic em [ Lo = : :
*é Operating speed cmisec  25 1 4 50 45 4%
$!-Cylinder speed-~; o - 4490 490 490 490 490

181 idling RPMS - L : i .
;:;Effecting reaping ey | 1es | 190 190 190

| & {riatn AP temy | o . -
z Average reaplng height 23 50 : 35 - 38 < 23
glpvorsse reariog batghl |2 | |

No. of grain kernels . '  T es.x | 9s.5 94,0 20.0

Broken kernels R ' 1.2 0.8 2.0 1.3

Empty husks, straw o o240 12 _ 3.0 6.6
refquse, etc.:__' o e

T frain kernel
E statistics‘ By

Loss due. to straw rack o s 1.0 0.8 1.9

E Surve'_y?‘esuits 100‘4

[ross due tq_chaff stiea | . 0.2 05| 0.2 0.2

2) Calculation of combine costs

S Comblne purch&se price 580,000 riels {The exchahge rate at the time of
~;n1'pur?hase was Ussl w35 rlels The present exchange rate is US§1 = 55
riels) : C |

--'-Average reaping efflciency: 7 hours per hectare
”';Calculations are. based on a comblne service llfe of 2,500 hours,




‘f early use hours S ff”SOO ) = 560 .  ,;?0¢ _ . 1.009._

5 Yearly machine (HA)' RURIRE IS T IR, .
cultlvated area Clvgr e AR T2 e 2005 143

LEquxpment service life;_ffj :§ }f;;'IS‘fappfqﬁfjlb (appr¢x;)_3
Deprecigtlon jf%jf]ﬂ?IQSESIS L;bgéﬁﬁ'_‘yﬁ?iﬁﬁp}. | 183,667 |Unit: riels

Capital interest” ' '[17,400|°17,400| - 17,400 | 17,406

Building {garaging) :f':?SOO‘:‘f-Sbo T Cso0r |- 500
expenses - . S o B - _

Taxes and levies _;-‘4;660 4,060 i 4 060:  . 4,060

yegh;y ﬁiiédigxbenses'“‘”

Total - '1,?;;j;;.;an 90,835 132,160} 159 1410 | 205,627

Fixed expenses i }[f C o303 264|228 - 208

Repair costs .ff”  !';?4. ;.7174' _:.‘:174: j 174 .

Fuel costs J Tlf" SRR R | IR ¥ ) 18 . 18 .{ Repaivrs costs
: i . e e - (per hour)
Lubricant costs e G Y P iy - 1} 1 Purchase codst

S Bt B ' x 3/10,000

-Variabrg'expenseéz

Personnel expenses §=f 10 _ _'107 - 10 _ 10

Trotal. j[’_(_;i | s0e| o ws7] o as 409

:" Hourly equi;iﬁe’nt.-i:dﬁts .

Equipment costs o3 saz] 3,269 3,017 2,863 |Where per
: per hectare DR IE PR - : . |hectare reaping
S A ke el : time is esti-
- ' ' - mated at 7
. hours,

- Scrap value- . Purchase price x 5%
. ‘Depreciation: -'f Purchase price - scrap valuefserv1ce life
. Capital ‘interest: Purchase price/2 x 62

;kTaxes- v Purchase pricefz x 14[1000

: ”:Per liter cost of englne oil. 15 rlels {Consumption: 4 liters per 100
e serv1ce hours) _ - S :

f'f]ﬁPer 1iter kerosene cost 5 rlels (Consumption! 3 liters per service
'~ Qhour) S : . :




"“.iqﬁleffaé A;‘ggaﬁing*gna;ghrégh;ﬁg_qff1¢;ency under the current system

PTON -

i Variety Atéaﬂi@“hj.ﬂiliéd'aﬁd'Tlme‘(teap- No. 6f'pe:sons Efficiency
: be réaped |selected |ing and . |Hourly per aresa’
e plot SR RRREE dry weight threshing) . efficiency -| (reaping)
wee | esomz | 1sv.as xe|
o JMENH - e
| Ton .(Tl).(1;2 KONGY| N o
:'NEANG 'fgob?mz | 249,73 K64 his, 2 565 KG/H | 102m2/H
MENH - S I PT A TE VR § - |-98H/HA
R B R ‘|Hand reaping 7
2y taikoney | o 5 ~H30" JKONG
TR C L5 min, :
rractor
_ A - |threshing
RS | e0o mz | 305.83 KG|7 hrs. s 2 43.2 KG/H | 635m2/H
ot ST " 5 min. | . |-1508157 fHA
-] S Hand: reaping ‘ .
(T3)] (1 KONG) 42 min.  |$ ~14H10° [KONG
SRR RE ' “|Tractor : L :
_ 7 - threshing
IRS "9oolm2 352.5 K6|
()| (1 koney |
_  _, :.Bﬂ: Combine reaping
MEANG 2, 700 m2’ | 800.4 K6 490, KG/H | 1,653m2/H
MANH © S -6H027 [HA
R (1 xoney | - . |-0H32°/xONG
s 6,461 m2 [2,703.9 KG - 886.5 KG/H | 2,118m2/H
o R y 1 -4HE3 " HA
(91 % 71 . -0H25"' JKONG

3) Observations

As far as combine efflciency up to this point goes, the. highest level

efficlency attained so far in a field with optimally erect plants was 4
" ‘hrs/ha and the lowest, in. a field of collapsed plants, was 13 hrs/ha.
. Where the standing angle of the plant 1s between 80x and $0x, cutting
“just the tops will be fine. However, In a fileld where the plants have

Aff_collapsed ‘and lie nearly flat on the ground, plants have to be cut at
" root. When harvesting native species which have long culms, this adds

the
a

- '_cons1derab1e burden to reaping. operations. Needless to say, from the _
" standpoint of ‘coimbing’ reaping, the cultivation of varieties not prone to

" collapse is desirablei The aversge yield of native species cultivated

in

~“'fields at the Center {but not in test plots) is 2.8 t/ha, while yields of

;*2..:;approximate1y & tfha are p0351b1e with an HYY such as IR-5. It should be
Coo o7 roted thattthe size of. these y;elds is also related to the reaping speed
‘ 'f;_of the comblne._';,_ L

.',ff*Under harvestlng ahd rice plant foliage conditions in Japan, the combine
L cdAn move: thr0ugh ‘the field at a . speed of '18 ~ 30 cm/sec. Observation of

: Vharvestlng operatxons at. the Genter reveal that. regardless of the



":'variety employed (native species or IR- 5), plants with a standing angle
“of 75x ~ 90x:do not- éxért .much of a ‘load on the combine and can be reaped
at a. speed of . 40 - 50-cm/sec. In terms of cylinder speed (Table #1),

-u'*_whereas a speed of ‘around. 900 RBMs is. employed in Japanese rice flelds, a
. ".'speed of 500 RPMs .is quite sufficient in the Cambodian setting. In fact,
“when' cylinder speed exceads 600 KPMs, the humber of broken kernels

. increaseés” dramatically Ironclad rules for combine adiustment are (1) to
'keep cylinder speed ag low as ‘possible and (2) to keep the cylinder
.concave: gap wide, both of which are borné out by comparisens to Japanase
rice. With respect to hid loss, having heard that native species were
. ptong to shattering and that as much as 10¥ of the harvest is lost to
‘natural falling of the grain, this subject mefits further study. Since -
" the divider on hand was insuitable for this purpose, we had to invest a .
Lot of time in the jury rigging of an improved one. Although we got the:
‘machinery into the best operating condition that we could and set out to
“conduct the survey; the jury rigged equipment did not function very well,
- Hid loss, the correlation of 1oss with the timing of reaping, differences
amorig rice varleties and differences as a result of cultivation methods
" are all toplce whi¢h need to be studied in future. As far as dividers are
_concerned, ‘they are also in need of improvement. Although conditions were
‘relatively good in the zones chosen for survey. this year, when the paddy,

- for the most part’ ditectly sown and not subsequently weeded, was

harvested, ‘there was & high admixture of weed seeds. Weed infestation
problems in a normal field will lower the harvested graln percentage and
there will be a large number of empty husks which it is important to
‘remove, However, -even under current conditions, improved selection can be
“accomplished -~ even where weed infestation is serious -- by mounting a

: gsereen in the upper.section. of the tank. In fact, such a screen was '

- requested-in'en earlier report from the Center.

. Machinery costs under the 1eaping conditions found in Cambodia are

. ¢alculated: in Table #2. With respect to taxes, capital interest and
repalr costs; since the Cambodian indices were incomprehensible, the

~ Japanese index was applied. In the case of an item such as 'Repair
costs', for instance, considering the cost of importing spare parts and

- the technical means required to manage and maintain machinery, real costs

are probably considerably higher than those given. With respect to
buildings (garaging), if we are thinking in terms of an extremely simple
. shack capable of protecting machinery from the rain, these costs
depreciate yearly and, in bookkeeplng terms, can be transferred to
’Bulldlng costs'

The purchase price of. a 10- foot combine is calculated in Japan (Nagasaki
" prefecture 77Drought Countermeasures and Drainage Reclamation Department,
- Nagasaki Mechanlzatlon Study Center, 1970) at 5 million yen. Under normal
- conditionig it can generally be utilized at a cost ‘of 2500 yen/a and under

' ﬂ;ldeal field conditlons even more effic1ently at approximately 1000 yen/a.

"L»]?With wages in Cambodia at the 30 < 60 rielfday level, applying the time

“expenditures under the current system as noted in Table #3 and:

oo calculating. an average yield of 1-tfha and a rough rice price of 3 riels
L. per’ kg.'lt becomés clear” just how expensive machine costs are. However,
vl the'per hectare sums quoted in Table #2 change radically if the purchase

. price of the equipment is offset by grants in aid, as it is at the

(Center amounting to 1/3,1f2 or. in some cases, the entire purchase

“'.price On .the ‘othér hand, if we assume that a private party has purchased

'”?a_the equipment has to, pay wages during the harvest and wants o show some

.::“Z}E Qng O



- profit, the cost i golng to be considersbly higher than that quoted.
S Barring éxﬁ'tao'r'&iﬁ;arf,@hi‘iitioﬁs. as the éos'i; caleulations and
.- .explanation above make clear, under the present conditions the widespread
introduction of farm machinery in Cambodia is not economically feasible.




II 1970 s 1971 Test Plan

l

Cultivation Department

, f.;This test plan wa _proposed by 1ocal Cambodian personnel at the Center based
" on-the instructions and . policy of the" Japanase technical’ Staff The. prime. '
 ;§obJective of testing in this: instance is to traln the Cambodian personnel in
T Lhes methodology and conduct ‘of: such testing -Any. shortcomings in the present

- test plan aside, it is the first test plan formulated by the Cambodian
‘!'}personnel themselves and from ‘this standpoint 4s highly significant.

Testlng the quantity and timing of fertil;zer applicat;ons

1) Objectives. ~w;.f '
©To clarify how the quantity and timing of fertilizer applicatlon in the
_j ,cultivation of native .species impacts wet rice growth and yleld, to

o provide . data for improving wet rice cultivation and . technology in
'f}=Cambodla. ; ~1'-._ . . :

”f_‘é) Testing method

'?Varietyz Neang Menh Ton o

. Transplantation period:.June’

- Sgedlings:. 30.day-old seedlings

'7:f.Planting density‘ 16.6. clumps per square meter.. (BOCm x 20cm).
S .3 seedlings per clump

';j‘Divisxon of test plots- 25 square meter plots in sets of four

| L R kg/ha
.-;[hsmple Total quantity Base . 29 deysxzftes ' lo‘days ’ Earing
T ho.m‘ of fertilizer rappllcation transplantation before spikelet | period
N LR A A SR N 'S formation N,P,K[ N,P,K
'fJii'f'f-s :o_;'l;e okf;léfoei. o :0 _ 0
i -' 30-30-30 | 30-30:30 | . o 0 0
. 60-60-60 30-30-30 | . o | 0 130-30-30
‘ -5_-_._9',‘° ':§;‘_"*199 -4.367._'36'-:3'0 _"?_"30;'3'053_0 | o 30-30-30

7sfiNote Mixed fert;lizer in pellet form (15 15 15) was used.

'a’ﬁ55)?8urvey Ltems

‘fPIant height “number of ‘stems over time. 20 clumps
"Growth period survey Observations L

.Yleld constxtuent an&lysis (culm length, ear, length number of ears,
;.jnumber of | caryOpsides. grain weight per ear, harvested grsin percentage,
{leOOOagrsin weight) 20 cLumpa=;:; _ - .'_“

'\Yield survey (total wexght. straw Weight. rough rice weight. rough rice
Jto straw: ration;}per hectare yleld) reaped from 3 square meter- patches




at two iocations
- 2; Testing on. planting density

1) Objectives- S Eh i

L 'In - Cambodia, it’s: often the cage that inferior seedling stock is
- 'transplanted “in a random (low density) manner which results in & low
“'number. of ears. and reduced yield With this test we will attempt to

s elearly! identify optimal planting density and théereby provide data for
"improving wet rice cultivation and technology in Cambodia.

7. =“2)_Testing method

~Variety Neang Menh Ton
._.Transplantation.‘June '
' Planting density: From'11.1 to 3.3 clumps per square meter
Seedlings: 30-day:old seedlings with three seédlings per clump
.._Fertilizer. 60kg/ha each of N,P,K {half of which was npplied as a
' : supplemental application) .
DlvlSlon of test plots. 25 square meter plots in sets of four.

 $anpiQ'nd{__. - Planting density
.i:_i';._ 1333 clumps!m2 (30cm x 10cm)
2 Cfasie (25 w15 )
a3 168 (30 x 20 )
4 ua o (30 x 30 )

——

'.'3)i$urvey'items:i5amé as those for Test I..
:fa}.Teéting danhe timing of;trénépiantation

- 1) ObJectives-
: ‘Because wet rice cultivation in Cambodia relies on natural rainfall, the
- timing of seedling transplantation may vary considerably from year to.
L year. Consequently, testing -in this instance will attempt to identify the
“impact of varying transplantation dates on the. growth-and yield of wet
rica,” thereby providing data for the improvement of wet rice cultivation

and technology
Q':_Q)fTesting method

.”ﬁlaVariety Neang Henh Ton o
<? ”;Transp1antation period June 10~ August 10 .
l“:Planting density- 16,6 clumps’ per- square meter (30cm x . 20cm) ;
DETEE . ‘3 seedlings per_clump
s J'QaQuantity of fertilize:. Bage -application of 30kg!ha each of N,P,K
. Division Of test plots: 25 ‘square meter. plots in sets of four




|  3gﬁ§igfﬁ§;3 Transplantation date
= Voo  [;5vt‘June 10
, .‘;gv"i S dune 30
o Ty e
A RN B '”'5 August 10 3  ;;J“4..”

3) Survey items: Same as those for Test I

4 Testing to datermine the impact of seedling age (number of days in the
' seedling bed} on wet rice growth and yield _

l)

Objctlves:

S Inyg Cambodia, the wet. rice cannot be - transplanted to the paddy wntil the

:j_rains come. Where: plantxng is. delayed seedlings may be left for a rather
. long time in the seedling- bed.-a situation which results in aged

-(inferior) seedlings. ‘This tast will: ‘attempt to identify how the age of

”-ﬁseedlings (the number of days in ‘the seedling bed) Impacts. wet rica

'ffz)f

growth and yield, theraby’ prOViding data for the improvement of wet rice

”._: cultlvation and technology

-Testlng method f“

__:fVarieties Masuri ‘and Neang Menh Ton E

' ifTransp1antati0n period: June .
o Planting density- 16.6° clumps per square meter; 3 seedlings per clump
-7 Seedlings: From 15 to, 55-day-old- seedlings .

'ijertilizer-'éo kg/ha each of N,P,R (half of which was applied as a

3)

supplemental application)

Divis;oﬁ df test plot--zs square meter plots In sets of four

' Variety ;7 ' Masury N.M:Ton. 1

e Seedling age .
: Sampla - (no. of days)

. ‘no' e - : R .
. -2"=;' ' :i:"3$:dé¥S .T3$ days
e ;gi‘;;;;}'lf  T35 days 45 -days
i:i% f.'v1fg U‘”§§;§§;s,.'5$fdays:

Survey items' Same as those for Test I

5 Testing the flood resistance of Indica varleties:

S 1)

Objeetives-‘": R L SR .
Tﬁe rainy season Crop in Cambodia 1s often subjacted te flooding




o cconditions-afrer planting. Flooding can kill the rice plant or
‘f]dkastigallyjdiﬁiniSh_itéﬁgrowth’poténtial.ﬁFa;mers may deal with this
. s;tuatioﬁfby.additioﬁal-planting,upéplanping-Of slmply abandoriing the
- ‘crop,.Testing in this instance will examing the relationship bétween the
" growth stage of the wet rice and £looding resistance and then attempt to
- ddentify appropriate methods for dealing with damaged wot rice,

| 2) Testing method

Sitesi  Muddy river .and clear pond - .
- Variety: - Kong Khsach.' ~ . = . .
 Materials: 162 1/50,000 pots
Sowlngt -
10 ‘Direct sowing wa
. grains per pot,

ing was done in pots starting at the end of May. Five seed

. Division of test plot: : , : : o
'As shown in the table below. Samples placed in the muddy river and
-¢lear pond were treatéd identically in single sets. Standard water
~-depth was 3em. Folléwing processing, water depth was maintained at 3em
- for all samples, The number of days of processing were 3, 5, 7 and 10
- days, respectively for each test lot, ' '

o e | T -
[hedght. S | (standard) [ _

Sem ) e cfofo o

Jroem o o e e Ot O o

20 cm oo e e o o

130 em | Y 1 o 0 o | o

0 cm o L I Jo o fo | o

1'f'al”shfvéy'itemS{'KRapid'growth, leaf age, and number of offshoots directly
.- before and after processing. L
.”fﬂfsu;Vé?Tpiaﬁt height, leaf age, number of offshoots and quantity of dry
o mattexr. . R : _ . :
:f‘?ig;?Féf'ﬁse'in éxhibipions of cultivation with fertilizers
7 Neang Menh.Ton:  -0.Sha
CImst L olsha




Soil and Fertilizer Department

.ul Teeting to determine the quantity aad timing of nltrogenous fertilizer
"Q*application in wet rice Cultivation (continuation}

l) Objectives'a i E'- : IR B
o _To determine the optimal application methodology for “itrogenous
i fertilizer.in the cultivation of : netive Species and under varylng soil

‘udﬁic0nditions “wfb

“”fEiiTesting period: 3 years t:

_”“_”3}§Test plan

:13::{4m X" 6m test plots in sets of four

R Fertilizer.,Nitrogenous fertilizer applied is urea and the phosphatic
. fertilizer is domestically produced in Tuk Meas,

{df:' ?ield diviSLOn_ The fertilizer application plan for each test plot is as
R »; follows'” ' :

) H;l.'Nl Pl - Applied prior to transplantation
2, NLf2,RL S Applied prior to transplantation
FLUUNL)2 - Applied 30 days prior to earing (2 months after
ST Ttransplantatton) :
L3yt N2, Pl Applied prior to tranSplantation
SRR | 3 - Applied before earing .
4y HLL3, P «—Applied prior to tranSplantetion
. w o N2fE. Applied at the start of earing .
B SﬁiNlIS,_Pl < Applied ‘prior to- transplantation
T N1/3 - Applied at the start JF offshoot growth
L N1J3 <“Applied at. the start of earing -
'Gﬁ o Without fertilizer ' :

- Varieties R
A Kong Khsach lf
; ”B ‘Neang Menh-
“1;50;*$féuéfkbubr-
'*D~'Chhuthanéf-“

Test s;tes (7 locations)
.Prey Veng

}Kauk Trap: (both at sandy and alumy soil sites)
Prek’ Thnot .

‘Slakou- (Takeo)

;Kauk Patry

Banan 'j' - S

Tuol Semrong (the Center}

23 ":(-:.x- L E

5¥Method of cultivation . '
.@Tilling methods, and”timlng of sowing in accordance with’ loeal
'”practlces,,;..u, B L ,

fi‘Transplant&tion-'Done when seedlings had’ developed 5-86 leaves
L{Plant distance: 200m x ZOCm, 3 seedlings per clump



9~‘;2 Testing to- determine the economic viability of the Neang Menh variety

(continuation)
7; 1} Objectives'ﬁ‘ y'

Examine the correlatlon between the amounts of nltrogenous fertilizer

R applied and productivity.
' ,Q*i Examine actual fertillzer utxllzation efficiency

:,  2) Test pian

j-Locationn C T A. (Agrlcultural Center)
“S6il. type: Brown hydcomorphics
| Variety: ' Neang Mewh -

z:Sowing e
. Seed quantity 100g per squdre meter
Fertlllzer--ﬂ ¢. Skg. P205 1.5kg; K20 1. Skg per a

: ;Transplantatlon ' :
' Transplantat;on period: Seedllngs have developed S - 6 leaves
- Planting distance: 15 % 25cm; 3 seedlings per clump
Otherwise in- accordance Wlth regular practices.

UfPlot division plan is as Eollows.

| _ L fN [ ea0s [K20

1. -~ No fertilizer | 0 — | 0 — | 0
f2. - ez | 30 = |60 — -0
|3 <= Nepz ] 60 — J60 — | 0

e, —nse2 0 [ 90— |60 — | o
5. — N4P2 . - [1207-— {60 — | O
6.~ NsPZ - 150 —— |60 — | ©

S i




The quantities of nitrogenous fertllizer applied 1n each application are
L as shown below: ' . _ SRR .

o Sample'ﬂf_jﬁriorrtbfff DUring the offshoot :-Durihghtheu
| ::np.. {transplantation| growth period ~|earing period

o s T s
Chse ooz 20

FRER O]
6

80 | se | 20

1-".: Note: Thenﬁitrégehéuétfertilizer'eﬁployéd is urea. The phosphatic
fertilizer is domestically produced Tuk Meas Hyperphosphate.

I (Otherwise. test plot divis;on, observatlon items and ‘survey items are
"1v;] &ll identical to the test conducted in 1969 )

 ;3 A soil profile survey of the nation § - represenhat;ve paddy soxls and an
examinatian of their productivity S : .

1) ObJectlves-T:* R '

A soil profile’ survey of the natlon 'S . representatlve soils was c¢onducted
~af,in 1962 with U.S, coopération, This _particular survey, however, will
RS llmit itself to paddy soils and focus on productivity. By pursuing the
v '-;correlation between soil and productivity, this survey can serve as

‘1~3Lresource in-the conduct of future rice ‘cultivation.

S ZX;Sgrvey_;pcaripnrzf"“

.;r (1) Tuol Samrong (Agricultural Center) Browﬁ Hydromorphics

ﬁf_fi}~Siem Reap Zi . “f"f S Cultural Hydromorphics

= {5) sisophon“- ﬁr5:1,”77-.' S Pi;ﬁthire_Podzolé

4 |kompong Chamiu,‘fr.; . 7 |tacstrine Alluvial Soils

S f$)'Takeo 'f;_ﬁ:j“:;rr__‘lf.Krf'f S ¢u1tural Hydromdrphics (NaCl)

'-' :383 Yellow Podéol#

(6 Kompong sp uﬁ_.f;fﬂt

A -.eter deep so;l sample was bored and the physical properties. color
a) d. chemical composxtion of the varlous strata in the sample examlned.




'-‘. 4) Pot test .
Do ;Soils collected from various locatione were placed in 1/20,000 Wagner's
7 potg and cultivation conducted under wniform conditions in all of them,
K’_The Samples for this test werd organized as follows.

B Pots were cultivated in sets of two

.‘SﬁmPPﬂ oo pees. ;"xzo'(pér_hé>
2 | o | s o
s | e0 | e 20
5| e | s0 130 + €CaS102 2 tons

T:Ithe{. Nitfogehdue'fertxiizer‘employed is urea, phosphatic fertillzer s
‘ - Tuk Meas Hydrophosphate. .and potassic fertillizer is potassium
- chloride,

 5) Varietyr Kong Kheach: éach pot receiving two transplanted clumps.
6) Test periOd:”May through Deeember, 1670
Q_7) Survey and observatidn 1tems:

-'Ian1re 1ecally about the environment at each survey site, methods of
~cultivation commonly employed, yiéld and water use conditions.,
~ Growth survey: Offshoot growth period, spikelet formation period,
ripening perlod, plant morphology, etc. ' :
i« Yield..survey '
- Soil-analysis: PH, n1trogen, phosphate, potass;um. etc. measured before
. and after the test. - - ‘
_= Plant morphological analysis- Constituent analysis of harvested rough
rice and straw '

_IBelow is a summary of the survey and- analyses conducted at the locations
- cxted above which have been completed.

S 8) Survey results from the various test sites

‘_(1) Tuol Samrong (Agricultural Center) Survey of March 3
jLocation A field at the Center .

'5feThe prlncipal physical charactetistlcs derived from the 8011 profile
 are as follows: . ;:._ .

-'Soil character. Llayey

'T‘Notei_Soil density wag measured with a Yamanaka-type hardness meter
' “and s0il color was charactérized according to the Soil Color
o Tndex (iSSued by the Japanese Ministry of Agriculture and
".~‘Forestry) These same cont:ols vere applxed to all samples.




Surface —

66

- 130

81 ack spots

: . Orange spots
10YRS : and striations

behsit? : Coibr_ _ Summary
B M '35~ 10YR 7/5 gravet {0,3ci) presént fn small quantities
1 2cm i » ' ' L5em long plant rosts to be seen along | Orange spots
i < o with other evidence of cultivation, and striations
28 - 75YR 474 Gravel (1.0cm} present in small quantities '
27 |~
' 25 ZSYR 7/_9_ Gravel (0 3em) present in sma!l quantitfes{ apd str;amﬂg
20

—r—

1t should be remembered that soil moisture content, which increases as
one goes deeper, will impact density measurements. (This holds true for
311 tests below. }

106~



(2} Slem Reap survey conducted on February 28, 1970

‘ 7?Location. e n :
The: village of Srangher in the District and Province of Siem Reap

'.Q;f}fEnvironmental conditions.. R ' '
- Altypical ‘section of paddy- belonging to & family farm in the
n-,dneighborhood of the Kauk Patry Test Station was chosen, -

-Although the abundant irrigation waters of Barai Occidental arg -
-.'nearby. ‘the’ highlands wheére this site is located do not have access
Sotoitse waters Average yxeld in the ared is 0.5 « 0.7 t/ha with an
' average paddy size o0f 20 - 50a&. Cultivation is by seedling

jtransplantatlon and ‘the preferred rice variety is Krachak Chap, The -
':.BOLI is sandy : . .

N ;1.ﬁen$1£y: - Golor S ‘ summacy
250 75YR8/4
if[50ﬂ*;?f“?-- o - . o _
Co e RS Black and orange spots and striations
o " are observed below SO0cm. The soil
_ remains sandy even at depths greater
c D than 1m. '
.21 . 75YRB/6
10 0o

01




(3) Sisophon

'T::ﬁTLocation.-a';'f ' g ' ' ,
: Q:Samrong village in the Sisoghon District of Battambang Province

'4_ffEnvironmentalﬂconditlons:
. “The railway line runs from Sisophon towards the Thai border . Thé

é‘jinternational frontier-{s 32km- away, at. Poipet The area Is

... surrounded by wilderness.,Water resources are very poor dnd farmers
SRR V-3 completely dependent on: rainfall, The potentially arable area -
'--;,here is actually quite large Character of the solls. clayey

i Sj.l;e A Sl B Site B o
Density Color ngma;y:'  S Density Color " Summary

R 12550Y4/2 s stese
28 asvesz | 3N 26 rooves2)
ot RS R

cilm 27 2-'5'Y'?/2'\_;' o [ 26 5072 |
T A eddish brown . [ 5] -\ Reddish brown
fstriation . [ i} o - f striation

(. - W 26 50Y8/2
) Black pebbles, ' :
y larga striations
and gravel

veo2g ,'_s.o??/‘zf“ -.

In both samples. top soil 18 thin with grey or brown glei. strata at depths
below“lm It is'a heavy clayey soil with low humus content.




(4) Kompong Cham

-”;Locatlons :
. Chamcar Svay village in the Chamcar Leu District in Kompong Cham
““:Province = . :

 ;Environmental conditions.
- Paddy size in'this area is quite small, averaging between 3.0 - 4.0a,
* 'Plowing ks done with animal power, Paddy soll is hard with extremely
high cohesive. strength small-scale irrigatlon facilities are
~avaflable and water: storage is possible., Seedling transplantation is
practiced ‘and average y.{.eld ds 2.0 - 2,55 t/ha., '

R 'PQn;ity_'.Go;or - Summary
Surface ¢=m : : :
33 5Y3/2
L Q&m Grange spots and strlation
, . 25 5Y6,2
50om = '
e
R |
, ﬂﬂqﬁ . v _
T Extremely large gravel.




'TVf} (5) Takeo

”;»;-fLocation: jf““l ' R o
' ‘: ;P1ch Sar village Koh Andeth Dishrlct of Takeo Provxnce

-57¥Environmental conditiOns' I ' :
‘f'fThis site is located on the road- between PhnOm Penh and Phnom Den on.
. the Vietnamese border Average paddy silze is 10a and seedling .
Citransplantation is practxced The area . is famous for the salt damage
... done to the- iand ‘The cause is unclear although it is theorized that
- ocean water may be backflowing through waterways or seeping into

-~ ground water and thén’ percolaulng up. This year, paddy which had been
R planted but not harvested was to be seen, Local farmers informed us
_-that ‘average’ ylelds. Were avery. Low 0.4 « 0.7 tfha. Flood waters in
:thls region generally reach a helght of 0. S ~ 1.0m but may g even -

"higher. : .

_ _81nce some of the 1ands near Takeo City can be irrigated. a directly
‘. sown diy season’ crop is planted I{n late November and harvested in
'early March Yield is repOtted at 1.5« 2.0 tfha.

- Density ' Color : Summary

- surface i
e I TS
LY eibel] Bk

.2??. : '7._5"1’7/1'.'- Orange spots and' striation

30 S5Y7/2 Redd1sh brown spots and steiation
o P
G The same at
_greater depths,

qi A1though thxs soil is characterized a's sandy it also has some clay content,

B (R




. (69 Kompong Spew ‘Survey condicted on February 14, 1970

_“,.Preqch;ﬂypegn.villgge_in-the Kong Pysey District of Kompong Speu
S P:OViﬁ¢QJ§ =:T3f['Q;_ DR

’Eﬁvirdﬁﬁén@élatonditiﬁnsé'f

. This test sité s located on National Highway #3 near the Kandal

“ provincial bordeér. According tolocal farmers, lack of warer rather
" than £locding is the problem in this region. Plood watérs average

30cm in. depth. Average yield is.0.7 t/ha and cultivation is done by
“.sdedling. transplantation. The ma jor varieties cultivated are Tong

. Malou and Neang Memh . .

. Soil character:. -

Surface 1s sandy and the.lidwei:'de_ptiis_ are extremely clayey.

_Dénsity~--Color o Summary

o gﬁrfa%_h ST S
R [ [~ 28 - 7S5YR7/3

Ay

- iR r 28- _. ) 7_.5YR5/‘3 " Sandy séil with some ¢lay content,

Sl 21 757676
o } Clayey character with black concrations

N

RN Co1ER

24 75Y6,8 $ Reddish brown with black concretions




(7) A sunmmry of’ the physical characteristics of the various soils
examined 1n the surveys listed above: - .

$1sphong

~ Folst

CSwrvey . ] o T : L
o : : l‘ocaﬁ_on . -fuo) Samong 1 - |Slem Reap [t . Kg.Cham‘ Takeo Kg. Speu
tem LT O E R IEST SHCI LR R A : il ' .
Soi strata boundarles Clear, : " " " " " "
- |Form of soil strata -|Flat - irrequtar " " . " " .
botsdar fes : i R : SRS :
Humas content ~ Ibn - n P . " " " "
‘ o 12cm 10-80  [10:80 0-50 10-30
1. - L (S]Ightly or‘ange) feddish brown|Reddish |{all strata)| Orange
“Stria- @D 60-80 | brown Orange - 49-55
tioms | ... . . fupper section orange - [8lack pebbles Reddish | Black
. Color _and lower sectlon - ' brown
concre e orange: and black : '
tions - 27-60 Black 50~ §5-
' ' o o Orange and Reddish
_ _ 60- Orange . black brown
@ Mardaess  [Soft concretions - . . " - . »
@ torphologyiSpots aiid veins " " " - " -
I' Stratum I 0 I HKigh - “ [0 10 1o
- High (very high) (very high) : :
i T e |1 High - 1§ Low 1o o
Plasticity High“{very high) (very high)
: : il L I High " PLl High | T ©
#iigh {very high) {very high) -
v o : v High " IV High
- High (very high) {very high)
1 Strong - 10 [ Strong - [ Moderate |- 1 O
_ Lo _ ' - Strong
o I Strong - . o Il . Strong " {l Moderate | II O
Adhes tve properties |- - =0T : < Streng
o o Iil Strong (41 Strong " H1 Strong
[y Strong. Iy Strong "
I-111 Less tham 5% [ Fine - 1-4t
f ine- gravel Minute " sma i Hinute
Iv - Hope amounts 11 lower amunts of
: fine gravel section fine
Gravel Large and grave!l
o very large
fina gravel
[ Bry I Dry - 1 Ory " { Dry ! Ory- [ vy
S semi-dry )
; : I Semi-dry I Semi- |11 Ory " It Semt-dry|Il Semi- | {1 Ory
Hoisture conteént . ] o dry . dry
{at time of survey) |EI1 “Semi-dry - . U1 Semi-dry " {1 Semi- [11] Semi-
i R B dry - dry
IV Semi-dry - v Semi-dry " ¥ Semi
. - Hoist dry

CE06 -




(8) PH and effective phosphate 1evels as obtained during the present
'w"_round of - soil analyses ST :

Item _‘f'fff_;,PH_ N Effective phos-}
e i 1phate residue [Nitrogen |Potassium
H20 | KeL mgllOOg : E _

'.:_Location b
and soil depth :1'”'

B Tomizefsio |3 | s
| ot ‘1*jj  x”12 27 | so | s | 0as
) Samrongl'_'?z7 50..”.'3.5'_;': 14 | 603
i :60%3,i_;ff$;iv_ SRR BT

Siem Reap: 0250 [ $.0 | 3.7 | 0.5

0-10 1 6.2 | 4.4 trace

10-25 | 63 | 4.3 trace
o 2seso | 6.6 | 4.3 | trace

o 18isophone| . S . ' :
SR 50-70 | 6.0 5.3 trice .

210 5.8 5.5 trace
B 10425 5' 5 9"- 4.5 trace
':u25~55§  “f6;5 : 4.9 ‘trace

S gdes | e ] sz | 0.13
“|Kg. Cham [ oo b o - '
Sl eseso | 7 | sso T ous

RS ICRRNY L0 PSSR S OF A R 28
Crakeo | 10k30 | 4ls | 3.4 0.13
L HEI R 3.4 | trace

0510 | 6.6 4.3 0,13
S PR YL B s.7 | e.13
Kg. Speuw R R o ' o
ERE 25-35 | 8.5 | 5.6 0.13

""lssf- 1 oss 5”3 b0y

“* Due ho the outbreak of war,_xt was not possible. regrettably, to gather
data on- nxtrogen ‘and | potassxum content, : .

"k CAS expected phosphate content was extremely low.

?,Sqme .of the paddy in‘Kompong Speu Province tends to be alkali.




4 Preparatory testing of rice cultxvation 1n wilderness areas

" *{ 1) Objectives" L

-ﬁﬁCambodia still has rather largo tracts of wildernass. In many cases these
- 4re areas which were once cultivated but were: abandoned becatise of lack of
- water resourced -and/or poor $611. Assuming that water control is possidle
_.iin ‘some ‘areas and the. use of Fertilizers to enhande soil fertility, some of
v thess areas could be cultlvated to improve the economic lot of local

: S;f1farmers.~Wxth respect to the feasibility (from a management point of view,:

L. as well)y of! cultivation in these wilderness areas; prepaxatory testxng
”ffffocusing primarily on the: application of- fertllizers was implemented;

fﬂ 2)1Test plan
“~Location:

‘Srok Sisophon ih site about 32km from Poipet mentxoned above in 3, (3))

,;-Testing period: May through December. 1970 '
_ Cultlvated area: 180a (plots in pairs with. each block 303)
o Fe ttilizer: Nitrogenous fertxllzer is urea and phosphate is. Tuk Meas

Hypexphosphate
Variety and  méthod of cultivation. Native sgecies, direct sowing of 8kg/10a
L of . seed (as normally practiced)
~Plot dLV1sion ER |

Totat amount :‘_; o Base appllcation : Supplenental appllcation

Hitrogen Phasphate Potassium Nitrogen Phosphate Potassium Hltrogen Phosphate Patassium

e L e e ",'0: T TR
oz es e 0 w6 TR S S
SR TR SR T TR | _‘;_ 60 6 0 » 0 0

Supplemental application was appl;ed during the earirng period
' TeSt plot d1v1910n-
o e B
e 30m. e o :




"1g;survey and observation items. H”3

Lo

'v

Growth survey. tillering plant height (tlllerlng perlod. spikelet
~formation period, maturation perlod)

Yield survey T

Chemical ‘analysis; bronzing survey _

Labor requirements and management cost survey

'EiioZS;;ProductiVity and changes in soil properties as a result of cultivation with

"ilarge scale’ machinery

l)

Objectives-' '

Fot some yeats'now, tractofs ‘have ﬁeen in ueed to till Fields at the

: ]L;Genter and, on.a sub- contrected wage basie, to till the paddy of local
. family farms. Since machine cultivation can be expected to impede soll

water permeability and 1mpect rice growth, the- purpose of this survey is

ﬁfto examine any physical changes. in the .soll caused by the use of tractors

 f2)

-and to. identify the impact. if any, of machine cultivation on wet rice

' growth
Test plan -
.ﬁodetioﬁ' B Fields at the Center
Variety: . . Neahg Menh

o Time period -April througﬁ December, 1970 (scheduled to contlnue beyond

this time frame}

. :~f1n terms of method of cultivation and fertilizer utilization. normal
‘ _-planting practlces at the Center were followed.

“--eDescription of SUrvey ; o .

——

‘-_f(l) Determlne through 2 soil profxle whether or not the plowed. 3011

- strata have been 1mpacted measure hardness and analyze the physical
. properties oE the 5011

'_(é)?Deep tllling with the tractOL. 30cm

'(3):Growth survey of various patches of wet rice

- Tillering, plant height and weed growth at different periods of plant
'1_development ' : .

ISVf(Q) Yleld survey

ifﬁ(5)}$urvey of soil physical properties after harvesting as descrlbed in

’(l) above T

..ffTest plots :
Co{This test to. be.conducted 31mu1taneously w1th the follow1ng one.} See
'”a"6-" below.t:'“




'“.i 6 Tha correlation between changes 1n the soxl as 4 result of returning rice
stubble to the field and rice productivity ‘ : _

1) ObJectxves: w P el
. Although Cambodian rice fsrmers Customsrlly burn the rice stubble. raking

o the stubble back into: the field: ig considered a means of improving the.
Csell. This test will: examine the impact of this. technique on the physical

: y:properties of the: soll.,rics productivity and the occurence of plant
“'fdiseases and harmful insects o .

. ';_;;Test plan

' 7‘¢1Same as "5._ abovs. %

'ﬂ':{Survey description
1Same s "5 " above

f;sThe results of msasuring soil hardness at - varying depths on April 24;.
:*1970 ate l;sted below..._‘ I .

rf-'pgﬁthf(cm)"o. 3| ‘6| 9]12|15{18|21|24[27]30]33] 26|39/ 42

|pensicy |34|34]32]34]30[30{29]29]|30|29]3030|30}30{30}

'Density was measured with a Yamanaka~type hardness metek,

4) Layout of test plots (Tests 5. and 6. 1mplemented }ointly Y

- ] _. . :N -
54m
) ES R R Target plot in
Ve ;_Stubbls burnlng ' which stubble is
'-_ Deeply plowed plot :burned as usual,
"s:A -'.{___f :Buﬁning }. '
R P T
o Deep I .1 (Control plot)
s ij. : l e 68m -
SN plowing. B
G e Dol
q* Raking in -J[erfs
Ry stubble e ‘-_;1 L
’Eertubble is raked s “Stubble 18, raked .
A rlﬁin Daeply plowed =in_Co_r;trol__plpt e




= Agricultural Machxnery Department
L 1. Survey of large scale mechanization and current systems of cultivation
': ‘ 1) ObJectives o

-;Based on'a request from the Agrxcultural Affairs Agency, farming
?‘operations (tilling," harrowing. sowlng and harvesting) were performed
with' large-scale equipment and the necessary attachments. In addition to
collacting data which might contribute to improved operational
. techniques, an attempt will dlso be madé to creat¢ suitsble indices to-
~afd in cost-calculations for agricultural machinery utilization in
Cambodia This will, of course, require that' additional cost calculations
e OR operational efficiency, yearly operating time, service l1ife, scrap
-l value;, repair ‘costs, ete. ‘becollected from other Centers and Test
-Stacions. Once these data aré im hand, we carn compare mechanized
sgriculture to the current system of cultivation and also consider how
grlcultural tools 1n the current system might be improved,. :

oZ)'Machlnery and equipment to be used

- Tractorf(largenscale SOOHP), bulldOzer
_-Bottom plow 14" x.2, 18" x 1
. -Disc plow 26" x 3, 30" x §
- 'Dlec harrow, - tandem-type, category 2
Spiketooth harrow
Pertilizer applicator!sower'
Drill seeder o
- ‘Broadcaster
Combine - -
' Farm tools currently 1n use with stock animals (oxen and water buffalo)

-

'J} Survey IOCation- : .
The Khmer- Japanese Frlendshlp Agrlcultural Technical Center in Battambang
,,Prov1nce. Cambodla'

2 Test to compare row and rsndom sowing (test continuation}

% Due, to the flooding and. weed problems encountered in last year's testing,
_;dlfferent fields were seiected for this year 5,

3Var1ety: Neang Smoeur
- IQuantity of ‘seed’ sown 80kg!ha
Arga’: ‘15ha ' _
-Fertlllzer applled.-_ .
‘1)’ N,1-P,1. K,0 (M,30kg P,30kg and K,Okg/ha)
C2)y N, P2 Kyof (N,30kg  P,60kg and K,Okg/ha)

e mre s T




Base application -

i et e e e
‘if&A . Tj;g- S B I '1.1_-.*C;, R D

CUMIPL O 4T Rl et NP2 NLP2
l.gRow SOWing l}t Random sowlng Row sowing 1 Random sowing
space. between rows _ “&nf . ispace betsween rows:|

cene2remc oo Th e e e Rlem

*leool for random sowing Broadcaster
V;Tool for Fow. sow;ng: Drxll seeder

'lweed prevention.:'  ' '
,Nothing done in Plots A and Bi CPA applied in'Plots C and D.

Plant dlsoase ‘and harmful insects: In accordance with regular pract;ces.
no countermeasures initlated.

' f: Irrigatlont As regularly practlced

'Survey items*'.
Plant height

" Number of offshoots (Number of stems per squdre meter)
_Yleldﬂ_(?otal“yleld per unit_of area)

"_32 festing»the offeots;oftfnking_stubble back into the fields

,ObJeotlves-_

Based on a. joint, plan developed thh the Soil and Fertill7er Department _

(Tests 5'and 6), survey the effects of=taking stubble back into the field -
_3and the impact of deep plowing on wek rlce growth and yield,

*Test plow
~ _Bottom: plow'[ 16".x,2
" Bottom plow [ 18" X1
'Disc plow - 26" x 3

ﬁﬂ;Surveys on combine reaping and its cost efficiency
(continuation of tests from the prev10us year)

1) Survey the amount’ of fallen grain after reaplng, hid loss and other forms
'sj:of grain loss and damage ln both native species and introduced varieties.

2 Reaplng.oondlt1ons an o equlpment cost calculation




it?;ahﬁfgfeﬁqing}Deﬁértmeht; .

Selection

Tﬁ.;‘a) Varieties in' oduced by the plant breeding test statioas 50 varieties

"ib) Hybrids derived'from native species "_3:.ft: s 20 varleties

e) Hybrids derived by crossing native species with Lntroduced _ :
varieties 'ijjQ-__‘ R S _ T ' 20 varieties

zf-Yield comparison test

"ff a) Fixed native varieties 30 varietieS'

b) Varieties which are not phote—period sensitive ':56 varieties
';3' Test comparing ethods for the cultivation of superior varieties
i;-Employ five previously selected superior native specles.

"?a) Direct sowxng b) Direct sow1ng “and mid term shallow plowxng ¢) Row’
_sowing d) Seediing transplantation

o How do these different methods of cultivation impact plant growth and
*.ifyield?

"Qfe;:Plant responsxveness to nitrogenous Eertilizer

' ;Employ fout.- previously selected superior native species and apply varying
- amounts oE nitrogenous fertiiizer (Erom 30 - 150kg!ha) '

?;Ss;lncreased cultivation of seed stock
: Row sow hOare each of 10 superior native specxes.
5h$$}-Row sowing in iarge scale cultivation

";fCultivation of 15ha of the Snguon Thang variety '

Phytopéthdlbgy Department _

",.1;§Test the blsst resxstance of the prin01pai natlve species and introduced
"~n“{varieites - S '

'”i]_Native species: 10 varieties i Introduced species:'lo varieties

;”:Testing to prevent blast in the seedbeds :

ff-&ta.iieeec-xbte* Khsh _f-iR s -

‘;Chemical agents employed Bia S Bia SM Bordeaux composite agent

“fn3ﬁfTeSt1ng to p:event sheath rot caused by Acrocylindrium oryzae

tVarieties snd-agents ssme as “2 "




j"":_Sur:-i.rey the way the principal r;ce pl&nt diseases get started
'fFiest at the Center '

; VfSurvey plant diseases oE other crops

':Gather samples,_take photographs. isolate and culture pathogens

. 5.

Research the prevention of sheath blight with chemieal agents

"§Varietxes - Neang Menh Ton, Kong Khsach

Chemical agent: "Mon nyu zai" emulsxon

'5f Entomology Department

“-The relationship between the effectiveness of Gamma BHC pellets to combat
stem ‘borers and water depth

' jVariety"l IR 5

LcWater depth 2cm,_10cm Pot test

:-Dry.fteld.crops

Sugarcane

By Research'what amOunts of fertilizer are optimal for sugarcane cultivation

"2 Survey Vatletal characterlstlcs and select superior varieties

'Vegetables

7 1V Oniots: Correlation. betweeu sowing time and growthfyleld
-2, Carlicy Correlation between sowing'time and growth/yield

S 73.:Test fertllizers in garlic cultivation
':4,4Identxfy the optimal soil PH for garlic

B STt
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