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1.

TERMS OF REFERENCE FOR PROJECT IDENTIFICATION MISSION

The project Identification mission will discuss the possi
bilities to test a hand-operated pneumatic Injector for deep pla
cement of urea granules in wetland rice soils. For details of the
injector see pages iii-vi.
The mission comprises two experts, one in agronomy/soil fer
tility and one in soclo-economlcs, acting on behalf of the Dutch
government.
It is the mission's objective to select locations for
testing the urea Injector under field conditions, taking into
account agronomic, ergonomie, socio-economic and technical
aspects. Tests will be conducted both In experimental fields and
in farmers1 plots.
Projects, experimental stations and institutes in S.E. Asia
. (Bangladesh, Indonesia and the Philippines) and In W. Africa
(Senegal and the Gambia) will be visited. Also, agricultural
extension services, farmers' organizations and cooperatives may
be contacted. Priority will be given to relations already
existing.
-

The main topics of discussion will Include:
factors to be investigated in field experiments and in far
mers' trials;
time schedule for running the experiments;
manpower needed: one expert (agronomy/soil fertility) to
be appointed by the Dutch Government, local personnel
(experimental station or institute);
budget for local staff/workers and materials/facilities;
data recording in field experiments: local staff experimen
tal station or Institute;
data recording in farmers' trials (check points In a
questionnaire): farmers' representatives;
reporting the results: expatriate expert collaborating with
local staff of experimental station or institute.

Iii
PNEUMATIC INJECTOR FOR DEEP PLACEMENT OF UREA IN WETLAND RICE
SOILS

Summary
For deep placement of urea in wetland rice soils a pneumatic
injector has been developed. The Injector is constructed from
strong synthetic materials and is hand-carried and hand-operated.
The Injector is about 1 m long and weighs about 3 kg when empty
and about 4 kg when filled with fertilizer. Accurate quantities
of prills and granules, up to 8 mm diameter, can be deep-placed.
The success of injection was demonstrated in a field trial where
injected urea resulted in higher rice yields than broadcast urea.
The time has come to gain more field experience and to test the
farmers' acceptance.
Introduction
The efficiency of nitrogen fertilization of wetland rice can
be strongly increased, sometimes even doubled, by deep-placing
instead of broadcasting urea. The objective of deep placement Is
to get the urea into the reduced zone, beyond contact with the
floodwater. There have been develoments to deep-place urea mudballs, urea briquettes or urea supergranules by hand. To lighten
this task, research was started to develop deep-placement appli
cators. At present there are applicators in different stages of
development from China and from the International Rice Research
Institute (IRRI), the Philippines as well as from the
Netherlands.
This paper describes the technical development and agronomic
test results of the Dutch urea applicator in the period
1960-1983.
Objectives
At the request of the Netherlands Fertilizer Institute, the
Department of Agricultural Engineering of the Agricultural Uni
versity at Wagenlngen has developed a deep-placement applicator
for the small rice farmer. The primary requirements were: simple,
cheap and hand-operated. The first cholse to be made was between
band and point placement. Point placement was perferred because:
most small rice farmers do not transplant rice in straight
rows as is necessary for band placement;
the conditions of the soil Is less important, i.e. point
placement is rather insensitive to the presence of plant
residues or clods. Band placement applicators require wellprepared soils;
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It Is easier to keep the urea out of contact with the floodwater in case of the snail holes made by point placement
than in the case of the furrows made by band placement.
Thereafter the following requisites were drawn up:
light weight so that the applicator can be easily carries to
the field and during application;
sturdy, non-corrosive, with little need for maintenance;
able to apply urea prills and granules with diameters up to
8 mm (urea supergranules were not considered because they
are not commonly available and because they are apt to block
the discharge tube);
able to place at different depths;
equipped with an accurate metering device wich can be easily
set to different rates of application.

Construction
It was decided to opt for an injector, constructed from
strong synthetic materials. At first it was tried to deep-place
mechanically. This did not work because the mud blocked the
discharge tube. This led to the concept of pneumatic application
of the fertilizer, based on the principle of a bicycle pump.
Quick tests without plants (greenhouse)

ll

A quick method to test the effectiveness of Injection is to
determine the urea-N concentration of the floodwater after fer
tilizer application. The higher the urea-N concentration, the
greater the chance of nitrogen losses through volatilization as
shown by an increased concentration of ammoniacal N and a higher
pH of the floodwater.
Tests were carried out in the greenhouse under simulated
tropical conditions. A first test was carried out at the Insti
tute for Soil Fertility, the Netherlands. Two urea grades, prills
and granules (with a diameter of 5-8 mm), were point-placed at 0,
-3 and -8 cm, respectively. Figure 1 shows the change in urea-N
concentration of the floodwater from day 0 to day 7.
It is clear that the highest urea-N concentrations were
recorded following placement at the soil surface. It was satis
factory to inject granules, but not prills, to -3 cm. Good
results were obtained with injection of either prills or granules
to -8 cm. Sometimes the prills, but not the granules, stuck to
the injection pipe.

V

Yield test (field)
At Malang, Indonesia, a field trial was conducted to compare
the effect of urea Injected one week after transplanting with
that of urea broadcast in three split applications (i one week
after transplanting, £ at first weeding, £ at panicle initia
tion). Urea was applied at different rates, as prills or as gra
nules (with a diameter of 5-8 mm).
The succes of injection is shown in Figure 2: at 50-100 kg N
per ha the yield with Injected urea was up to about 1 t higher
than that with broadcast urea. Also, it took less when injected
than when broadcast to obtain the same yield. For instance, a
yield of about 5 t per ha was obtained with 100 kg N broadcast in
comparison with 50-60 kg N injected. These results show that
injected urea is more effective than broadcast urea.
Conclusions
The results have shown that the concept of pneumatic injec
tions is sound. The main advantages are that the Injector can
apply different kinds of urea and than the rate can be easily
varied. The time has come to gain more field experience and to
test the farmers' acceptance.

urro.N concfntrotion
•g per I

Figure 1. Change in urea-N concentration of floodwater vith time after
injection of prills (with a diameter of 1.9 on) and granules (vith a
diameter of 5-8 mm) at different soil depths

PRILLS
g r o i n y i e l d , t per ha

CSANULES
<5- ê»ml

Figure 2. Rice yield as affected by rate and method of application of
urea as prills and as granules (with a diameter of 5-8 no). Rice grain
at 13-142 dry matter. Hand-drawn curves
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TRAVEL REPORT UREA INJECTOR PROJECT IDENTIFICATION MISSION
TO BANGLADESH, INDONESIA, THE PHILIPPINES, SENEGAL AND
GAMBIA

Introduction
The use of nitrogen fertilizer In wetland rice cultivation
1s widespread in the major rice growing areas of Asia. The nitro
gen fertilizer is generally available in the form of urea prills,
which are manually broadcast In two to three split applications
during the growth cycle of irrigated rice. This method of appli
cation is prone to substantial losses of nitrogen due to volati
lization, denltrlficatlon, seepage and percolation of floodwater.
Since nitrogen recoveries of only 20 per cent of the applied urea
are no exception, researchers and agricultural engineers have
tried for more than 15 years to develop applicators, application
techniques as well as other types of urea that would Increase the
efficiency of urea as a fertilizer. This research has so far led
to one undeniable conclusion, namely that deep placement of urea
in wetland rice cultivation on the heavier soils leads to a sig
nificant reduction in nitrogen losses.
Deep placing urea by hand in the mud of the paddy fields Is
a strenuous task for the farmer; hence the efforts In recent
years to find ways of mechanizing the placement in small-scale
rice culture. At present, research In Asia Is aimed at the rice
farmer planting the crop in parallel rows. The devices developed
so far are pushed on sledges or wheels between the rows.
Research workers In the Netherlands have also addressed
themselves to the problem of placement mechanization. Thl6
research is directed towards the rice farmer who does not plant
his rice In parallel rows; in the tropics such farmers are In the
majority.
At the request of and in cooperation with the Netherlands
Fertilizer Institute (NMI), a hand-operated Injector for the deep
placement of urea has been developed by the Department of Agri
cultural Engineering of the Agricultural University and the
Homeco company.
Fertilization apparatus for the small rice farmer has to be
cheap, simple, strong and easy-to-operate. These requirements
have always been pre-eminent in the design of the Injector.
The Injector consists of a hopper for the urea, a cylinder
with piston, and a metering mechanism. The urea Is placed In the
soil pneumatically, in order to prevent mud blocking the
injection pipe. The injector is portable and hand-operated; when
empty It weighs about 2.5 kg, and when filled with urea about 3.5
kg-
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The Injector has Che following features:
It Is rustproof and strong, being made of modern synthetic
materials;
it can place particles with a wide range of diameters, from
prills of diameter 2 mm to granules with a diameter of
6-8 mm;
it is equipped with an accurate metering device which Is
readily adjusted to different rates of fertilizer applica
tion;
it is durable, with an expected life-span of 4-6 years.
The Injector has been tested not only in the Netherlands but
also at the International Fertilizer Development Center (IFDC) in
the USA, at the International Rice Research Institute (IRRI) in
the Philippines and at Brawljaja University in Indonesia. The
conclusions from the trials are that: a) use of the injector
greatly Increases the effectivity of the urea, b) the concept of
pneumatic application is practicable, c) the stage has now been
reached for extended practical testing of a number of Injectors
by small-scale rice farmers in the tropics.
The Research and Technology Programme of the Netherlands
Ministry of Development Cooperation (DPO/OT) has been found will
ing to finance a mission to Identify projects for further testing
of the injector in five countries in Asia and Africa. This report
deals with the projects identified in Bangladesh, Indonesia,
the Philippines, Senegal and the Gambia.
-

General remarks
Before describing the actual project proposals it should be
noted that in these five countries there was a general agreement
about the following facts:
1.
The use of nitrogen fertilizer in the form of urea prills is
widespread In wetland rice cultivation; small as well as
big farmers use the prills although subsistence farmers tend
to economize on this input. Urea is hardly used in risky
ralnfed rice crops.
2.
Virtually all farmers apply the urea through broadcasting
before or after transplanting; in the best case, fields are
being drained before application.
3.
Researchers agree that considerable losses of nitrogen occur
through volatilization, denitrlfication, seepage and perco
lation of water.
4.
Research has clearly demonstrated that deep placement of
urea (at a depth of 5-10 cm) will reduce these losses
considerably, at least on soils with minimum percolation.
5.
Satisfactory methods for deep placement have not yet been
found, particularly not for rice directly sown or transplan
ted at random or even in irregular rows. The manual methods
tested so far were: urea in mudballs, hand point placement
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6.

7.

8.

9.

of urea briquettes and supergranules; all of these methods
proved to be much too labour Intensive. The best aechanlcal
methods that were tested comprise the plunger-auger applica
tor for urea prills and the press-wedge applicator for
supergranules. These push type machines, developed at IRRI,
not only require straight rows but struggle with problems
like clogging and inadequate deep placement; hence results
are still inconclusive.
The question of economizing on agricultural inputs is becom
ing more and more acute mainly because of a gradual lifting
of fertilizer subsidies and/or an ever increasing population
pressure requiring extra production.
The hand-operated pneumatic urea injector, developed in the
Netherlands, seems to have overcome the most important en
gineering problems, economizes on urea and increases output
of rice, according to preliminary tests. Moreover, small
farmers transplanting in irregular rows will be able to use
the injector, the operation of which is simple. Also, a
reduction in nitrogen losses will reduce the environmental
hazard of wasted nitrogen both in groundwater and surface
water.
Agronomists, agricultural engineers and various Government
officials who were confronted with the concept and design of
the Injector reacted generally favourable, and agreed that
further testing would be desirable.
All experts and officials, however, shared some specific
concerns with regard to certain ergonomie and economic as
pects of the injector, which should particularly be tested
thoroughly before considering a widespread introduction of
the apparatus. These concerns are:
- the cost of the injector might be prohibitive for small
farmers, although communal use (Indonesia) and renting out
(Bangladesh) were considered viable alternatives;
- the fact that the use of the Injector will require more
labour and is certainly more tedious than broadcasting
might prove to be more a psychological obstacle than eco
nomic since the extra labour (guesstlmated at approxima
tely 3 hours per 1000 m2) might fit in the labour film of
the farm family since the application should take place in
a traditional slack period (10-14 days after transplant
ing);
- the results should be striking, i.e. at least 20 per cent
more income, otherwise the farmer might not be interested.
Another (psychological) disadvantage is the fact that re
sults will not show until 3 months or so later, while e.g.
mechanical tillers and threshers show an Immediate result;
- the Injector should preferably be locally produced in or
der to guarantee availability of spare parts, which seems
to be a pertinent prerequisite for eventual acceptation by
the farmers.
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The cautions mentioned under point 9 should merely be re
garded as special points of attention during the on-farm and onstatlon trials. The expected advantages of the Injector as men
tioned under point 7 may well prove to outweigh the possible dis
advantages. The mission therefore found complete willingness In
the five countries visited to embark on testing projects. The
modalities for four experiments are described at length in the
respective project proposals while a short impression of each
visit is given below.
Finally it should be noted that in all 5 countries the con
ditions for optimal use of the Injector were found to be present:
rice farms were generally smaller than 2 ha, often less than
1 ha;
labour was always sufficiently available (family or hired);
the use of urea, particularly prills, is widespread in these
countries;
urea was, in most cases, relatively expensive for the indi
vidual farmer, although in some instances urea prices were
very low due to subsidies and the depressed oil prices.
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Bangladesh
In Bangladesh BARI (Bangladesh Agricultural Research Insti
tute) and BRRI (Bangladesh Rice Research Institute) were visited,
both resorting under BARC (Bangladesh Agricultural Research Coun
cil) which coordinates all agricultural research. BRRI has al
ready tested several methods of deep placement, such as the 1RRI
and Chinese devices for deep placement, mudballs and supergranules, but all tests were rather Inconclusive.
BARI, officially dealing with upland crops, disposes of a vast
network of testing and research stations, farming system sites
and economic research stations employing agricultural economists,
agronomists and extentIon workers. BRRI leans heavily on BARI's
Infrastructure, even for rice research. At least four of BARI's
research stations are on heavy soils in major rice growing areas
thus providing an excellent testing infrastructure for the urea
Injector: BRRI providing technical Inputs, BARI actually execu
ting the trials on its progressive farms and research stations.
The overall responsibility will be in the hands of BARC.
As a result of FAO's keen interest in the Injector, also the
FAO project for fertilizer distribution and credit was visited.
The project is financed by UNDP/FAO and makes use of fertilizer
which is made available by the Dutch bilateral programme. The
project works through so called "block-demonstrations", involving
15-25 farmers In an area of 6-10 hectares. These demonstrations
are designed to strengthen group motivation for the Improvement
of various farm practices. Also this FAO-project makes use of the
BARI-lnfrastructure and the projectmanager volunteered to Include
the injector-tests in his demonstrations.
Economizing on urea has become a very Important objective,
not only for the Government, but also for individual farmers due
to several reasons: the lifting of fertilizer subsidies, the ever
existing need for production Increase and the fact that nationa
lized banks are no longer extending loans for the purchase of
urea since the recovery rate of the loans was only 26%.
These conditions have recently led to a request of the Ban
gladesh Government to BARC to prepare a posltionpaper on the
efficient use of fertilizers. This paper existed only as a hand
written draft at the time of visit, but It was learned that a ma
jor conclusion would be that deep placement of urea was defini
tely more effective than broadcasting, but that the engineering
part still remained an obstacle. Their willingness to test the
injector is therefore obvious.
The formal procedures around project proposals are somewhat
complicated in Bangladesh. They are basically as follows: The
BARC, officially resorting under the Ministry of Agriculture,
will have to prepare a so called TAPP, a Technical Assistance
Project Proposal, which can be done on basis of the attached pro
posal prepared by the mission. This will have to be submitted to
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the Planning Commission, which will only be prepared to consider
a formal request for this project when the proposal is accom
panied by a letter of the Netherlands Ministry of Development
Cooperation (DGIS) Indicating its willingness in principle to
finance the project. The Planning Commission will then include .
the proposal In the annual development plan, on basis of which
eventually disbursements can be made through ERD, the External
Resources Division. These procedures will need to be monitored
locally by the Netherlands Embassy.
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Indones1a
In Indonesia the mission visited West Java where a large
scale FAO-project for: On farm Water Use and Water Management
Training and Development Is In operation. The project will gra
dually extend its activities to other parts of Java and Sumatra;
Its objective being to increase food production In Irrigated
agriculture through improved Irrigation and water management at
the farmers level. At the same time this project Improves func
tional and operational abilities of the staff of the Directorate
General of Food Crops at provincial and district levels.
The use of urea is widespread among the farmers Involved In
the project, all of which is manually broadcast. It Is recognized
that the nitrogen losses are very substantial but, due to the
presently low level of urea prices, the farmers largely compen
sate this by applying more urea than normal. It Is also recog
nized, e.g. by the Agency for Agricultural Research and Develop
ment (AARD, Bogor), that deep placement of urea can give better
yields than broadcast urea could ever give, no matter in what
quantity.
The AARD has experimented with various methods of deep
placement and so far the hand point placement of supergranules
seems to be most effective, although the labour requirement still
presents an Insurmountable problem. Nevertheless, for lack of any
better solutions, the Government is now reluctantly preparing to
convert two urea plants in favour of the supergranule. In view of
Its cost and labour intensity, however, one would gladly adopt a
more cost-effective method. The FAO project as well as the rele
vant authorities were therefore strongly in favour of testing the
injector.
It was agreed that the tests would be carried out under the
responsibility of the Directorate General of Food Crop6 so as to
allow the experiments to benefit from the presence of the FAOproject as far as on-farm trials are concerned; the AARD will
take care of the on-station trials, in close cooperation with the
DG Food Crops. The FAO-project (financed by the Netherlands,
Dutch project manager) will play a leading role in the execution
of the injector project.
As far as procedures are concerned, the matter is not yet as
clear as In Bangladesh, but probably less complicated. For
various reasons the project can be kept out of the famous blue
book of the Planning Ministry, in other words a lot of red tape
may be avoided. Also a letter of the Dutch Ministry of Develop
ment Cooperation indicating Its willingness in principle to
finance the experiments will greatly speed up the procedures. In
due course the Netherlands Embassy in Jakarta may discuss the
final modalities with the authorities.
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The Philippines
In the Philippines the International Rice Research Institute
(IRRI, a CGIAR-lnstitute) was visited at Los Banos. IRRI has de
veloped and tested several methods and devices for deep placement
of urea. The tests comprised not only IRRI-apparatus, but also
Chinese applicators. The IRRI devices mainly concentrate on the
use of supergranules (and of late also prills) to be applied in 2
to 3 rows simultaneously, thus requiring very straight rows. The
tests completed so far are still too few in number to draw
reliable conclusions, mainly due to important variations In the
results. This Is also reflected In the (socio)economlc aspects
tested In the various trials, in that production Increase and
savings of urea are too variable to make safe recommendations.
The mission nevertheless made gratefully use of the gra
dually acquired experience of IRRI staff in the various agronomic
and economic trials. The suggestions of IRRI staff have been
Incorporated In the attached base line survey, particularly with
respect to lay out, sequence and set up of the questions.
The lnconcluslveness of the various trials has made some
staff rather sceptic about mechanical deep placement of urea.
However, the idea of a pneumatic injector was considered
appealing, since clogging and other problems would be overcome.
Scientists in the departments of Agronomy and Technology Transfer
were ready to Incorporate the injector in their testing schedule
beginning 15 January 1987 at no cost. Immediately on return of
the mission, an injector was dispatched to Los Banos. Should the
initial testing be satisfactory, IRRI will be testing more
Injectors on a larger scale at a later stage.
The mission therefore did not prepare a project proposal for
IRRI, but would like to reserve a budget In the overall budget
for eventual trials at IRRI.
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Senegal
In Senegal the Dutch financed project "Recherche sur la
gestion de l'eau dans les périmètres Irrigués villageois de la
valleé du fleuve Sénégal" vas visited. This project is Imple
mented under aegis of WARDA, the West Africa Rice Development
Association (HQ in Monrovia), in St« Louis, the river area in
Northern Senegal.
As compared to Asia, the agricultural practices are less
advanced in the wetland rice cultivation along the Senegal river,
and, due to the arid climate, the provision of water Is often
problematic. Nevertheless the element of risk was sufficiently
reduced by Irrigation to justify the use of fertilizer. Also here
nitrogen was applied through manual broadcasting of urea prills.
The fields are hardly ever drained for fertilizing since It is
uncertain when one will have the next turn for water. This provi
des a good scope for the use of the Injector since preliminary
trials have proven that injection of urea also yields good
results when a small layer of water (approximately 5 cm) Is still
on the field. Transplanting i6 normally done by the children
(in Irregular rows), while the farmer does the fertilizing and
weeding.
Alternative methods of fertilizing (mudballs, supergranules)
have been tested, but these practices were also here considered
too laborious. WARDA can provide the framework for testing of the
injector, benefitting from the presence of the Dutch project of
the Wagenlngen Agricultural University as well as from the nearby
research Station of ISRA (Institut Sénégalais pour la Recherche
Agronomique) in Fanaye. Besides ISRA, WARDA also cooperates clo
sely with SAED, (Société d'Aménagement et d'Exploitation des
terres du Delta du Fleuve Sénégal et des Vallées du Fleuve
Sénégal et de la Faldme) which disposes of extension workers and
agricultural advisors.
WARDA, being an international institute, could Implement the
project for testing of the injector with consent of its headquar
ters in Monrovia, but without necessarily involving the Senega
lese Authorities. The mission will therefore suggest to submit
the project proposal to WARDA in Monrovia, preferably before
March the 20th, the date on which the committee will meet to
discuss the 1988 work programme.
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The Gambia
In the Gambia the mission visited the Jahally-Pacharr pro
ject in Sapu, partly financed by the Netherlands. The project
resorts under the Ministry of Agriculture, and the local project
manager Is directly responsible to the Permanent Secretary of the
Ministry of Agriculture. This well-organized irrigation project,
with Dutch staff, has embarked on several additional activities
that became a logical necessity during the implementation of the
project, e.g. fish-ponds, rice-mill, farming systems research,
threshers, processing of by-products.
In this context it was also considered desirable to test the
Injector as a side activity, since savings in the use of urea
would greatly benefit the individual farmers. (Presently 200 kg
of urea is applied per ha.). Also here, like in the Philippines,
the mission found the willingness of project staff to start imme
diately with the field trials and for this purpose one Injector
was left behind in Sapu.
For the actual trials, within the cadre of the proposed pro
ject for testing of the injector, the present Infrastructure of
the irrigation project is very well suited. Not only are there
extension workers, but there is also a farming system researcher.
For the on-station trials the mission found a keen interest at
the adjacent Sapu Research Station where controlled experiments
can be undertaken.
As soon as a provisional budget is drawn up, and the
Netherlands indicate willingness to finance the project in prin
ciple, the Permanent Secretary Agriculture will formally request
assistance for this project through the Netherlands Embassy in
Dakar.

10

3.

AGRONOMIC CONSIDERATIONS

The concept of deep placement of urea Into the soils of
wetland rice cultivation Is generally accepted In the five
countries visited. The method of deep placement is still under
discussion, since no satisfactory solution has yet been found.
At present there is also a discrepancy between the official
recommendation and farmer's practice with respect to the timing
and quantity in the application of fertilizer:
Recommendation

Farmers' practice

Bangladesh:
3 split application
(2 split for short duration rice)
1/3 basal before transplanting
1/3 15 DAT, only in case
1/3 maximum tillering, (40 to 45 DAT)
of low fertility
1/3 before panicle initiation
1/3 45 DAT
1/3 at panicle initiation
Indonesia:
1/3 at tranplanting
1/3 15 DAT
1/3 at panicle initiation (45 DAT)

1/2 14 DAT
1/2 at panicle initiation
(45 DAT)

The Philippines:
researchers' split
2/3 basal before transplanting
1/3 5 to 7 days before panicle
initiations

farmers' split
1/2 at 10 DAT
1/2 at 10 days after
panicle initiation

Senegal:
1/2 before transplanting
1/4 at secondary tillering
1/4 at panicle initiation

1/2 10 to 20 DAT
1/2 at earing

The Gambia:
2/8 basal
3/8 14 DAT
3/8 28 to 42 DAT

2/8 basal
3/8 14 DAT
3/8 28 to 42 DAT
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The timing of nitrogen application with the Injector, i.e.
one application 10 to 15 days after transplanting (DAT), would
seem to fit better in the farmers' practice rather than in the
various official recommendations. Farmers generally wait with the
first application till the rice plants are well established. They
may also only get credit on established rice fields, or they do
not like to fertilise the weeds.
Preliminary testing of injectors in 1987
1.

The response to test the injector was at IRRI so positive
that we were asked to send one before 15th January 1987 to
Dr. S.K. De Datta for Inclusion in the coming dry season
experimentation. The trial would tentatively Include the
following treatments:
1. no nitrogen
2. Farmers' split, 5 cm water
3. Researchers' split, 5 cm water
4. IRRI spring auger applicator for prilled urea, 5 cm water
5. IRRI press wedge applicator for supergranules, 5 cm water
6. Dutch injector, 0 cm water
7. Dutch injector, 5 cm water
8. Hand deep placement of supergranules, 5 cm water
Treatments 2 to 8 at 58 kg N per ha.

2.

12

Upon special request, one injector was taken to the JahalyPacharr Project in the Gambia for demonstration and further
testing. It appeared during the demonstration that injection
in randomly transplanted rice would not be simple and that
the soil should be made loose by puddling. The project
people were pleased to work with the Injector and some six
farmers would be selected to compare deep placement by
injection with their own practice of twice broadcasting and
incorporation. Moreover, at the Agricultural Research Sta
tion this comparison will be made at different rates of
nitrogen application.

4.

ECONOMIC CONSIDERATIONS

The hand-operated pneumatic urea Injector, developed in the
Netherlands, appeared to be agronomlcally useful In the limited
number of tests that have so far been carried out. The Injector
places the urea (N-fertillzer) at a depth of some 5-10 centi
meters in the soil, which strongly reduces the loss of Nitrogen.
Thl6 means a reduction in the amount of N-fertllizer necessary to
obtain the same yield, or, likewise, higher yields with the same
amount of fertilizer. Both effects are desirable, but can only be
obtained if the farmer Is willing to invest money in a piece of
equipment and to use more labour for the application of urea
(with the exception of the Gambia where the present method of
application Is more labour intensive, see page 38, 39). The tra
ditional method of broadcasting does not require any extra in
vestment and hardly any labour: about half a day per hectare each
time. One has thus to consider on the one hand the saving in urea
and/or the Increase in production, and on the other hand extra
Investment and labour to obtain these savings. It is common
knowledge that the advantages of any new technique should be very
striking in order to move a farmer away from his traditional
methods. In the following, some economic aspects will be high
lighted that may influence the farmers' decisions in this respect.
The specific aspects that will be considered are:
I
The Urea/Rice Price ratio.
II
The price of the injector.
III The price of labour.
I

The Urea/Rice Price ratio (Pu/Pr)

The ratio Pu/Pr will be approximately 1 when both prices
(per kg) are more or less equal, no matter whether general price
levels are high or low. In case of high price levels, savings on
urea can become very interesting to the farmer, particularly in
relation with a higher output of rice due to the Introduction of
a new technique. In case of low price levels It is doubtful
whether a farmer will try to cut his expenditure for urea. On the
contrary, he may use more to Increase his rice output in order to
compensate for his loss of income due to low rice prices.
Should the ratio be low, i.e. 0 { Pu/Pr < 1, than the urge
to save on urea will be limited but the (relatively) high rice
prices will make a yield increase attractive and may even justify
an investment in a technique to achieve this increase.
In case of a high ratio, i.e. Pu/Pr > 1, it will be impor
tant for the farmer to reduce his production costs, particularly
since the (relatively) low rice prices will put his income under
pressure. Hence Investment in Input saving techniques become
Interesting.
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For the urea Injector this Beans that a situation of low
prices for both fertilizer and paddy will probably not provide
sufficient incentives to Invest in technology that will Increase
production and/or save fertilizer. In all other cases this type
of investment can be justified provided costs are acceptable to
the users.
Actually, the paddy/fertilizer ratio In Asia has been below
1 for several years, with exception of Iran, Korea and recently
Birma. This is due to two causes. The rice prices declined
steadily from US$ 390 per ton in 1981/82, to US$245 in 1986, with
an absolute minimum of US$ 220 in 1985. The prices for N-fertillzer, however, also declined in the recent past due to the low
oil prices and substantial subsidies lately. This is inter alia
expressed by an important increase in the demand for fertilizer
(see table below). The fertilizer subsidies are becoming a heavy
burden on the Government budgets and it is inevitable that subsidles will be reduced or even abolished in the near future. In
many Asian countries subsidies are already being diminished, but
the effects are somewhat camouflaged by the declining oil prices.
Nevertheless, one can see that the paddy/fertilizer ratio is
already slowly rising since 1982.

'Comparison of paddy-fertilizer (N) au trient pike ratio and fertilizer ne (1982/83,1983/84
and 1984/85)
faddy-fertilizer
nutrient (N) price ratio

Country

Bangladesh
Burma
Indu
Indonesia
Islamic Republic of Iran
Malaysia
Pakistan
Philippines
Republic or Korea
Sri Lanka
Thailand

1

Toml nitrogen use

1982/83

1983184

1984/85

1982183

1983/84

1984/85

0.47
OSS
0.24
0.84
8.18
0.38
0.43
0.31
1.29
o.so
0.20

056
0.59
0.28
0.85
14.05
0.25
0.40
0.24

O.SO
1.44
0.29
0.81

u.

0.79
0.40
0.57
1.01

306 000
114 700
4 242 SOO
1083 000
492 800
138 000
9S3 000
232 800
311 000

343 000
126000
5 236 000
1049 000
596 000
166 000
914 300
180 600
355000

399 000
127 400
S 333 300
1 285 400
486 600
180 000
934 800
177 900
401 800

0.SS
0.23

0.61
0.26

82 200
125 800

93 500
168 900

96100
243 000

•J.

Sourer : - FADINAP questionnaires on the fertilizer situation in Asia and Ike Pacific 1913/14 aad 1984/85. Bangkok, ESCAP.

- Àt'txktmictlt Newi in Brief (Bangkok) Special Isuc, September 1985.
— FAO preliminary Data.

N.A.

• not available
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It Is apparent that the said advantages of the urea Injector
(urea saving, yield increasing) will be most effective when
Pu/Pr > 1 or Pu/Pr • 1 at high price levels• The present situ
ation of Pu/Pr < 1 or Pu/Pr • 1 at low price levels is at first
sight less interesting for the Injector since the low urea prices
simple allow farmers to apply "overdoses". Yet, the Injector can
be advantageous In this situation too, since:
a saving on inputs is always desirable, as is an increase In
yield, as long as the Investment required remains well below
the expected extra revenues. (See also below: The price of
the injector);
fertilization by injector has a higher yield potential than
broadcasting (the grain yield curve stabilizes earlier at
Increasing N-rates in the case of broadcasting compared to
injection);
the Injector can also apply herbicides and pesticides
simultaneously, which will be labour saving.
Finally, one should not forget that the present situation is
not likely to last. Oil and rice prices may rise. Developing
countries with oil and gas resources have invested heavily, when
ever possible, in urea plants and have every intention to export
urea as soon as worldmarket prices justify this. It Is than quite
probable that urea will be extracted from the local market (to
earn hard currency) and that Governments will subsidize less
generously.
II

The price of the Injector

The price of the Injector, if produced in sufficient num
bers, will be approximately US$ 100. This is, for instance, equal
to the average annual income per caput in Bangladesh, which is
clearly too expensive for the Individual farmer owning less than
2 ha or even less than 0.5 ha. Yet the price is generally not
considered an obstacle. The injector could be owned cooperatively
provided the group of farmers does not transplant and fertilize
on the very same days. Another possibility is one person owning
the Injector and renting the apparatus (with or without his own
labour) out to farmers.
However, the persons thusfar involved in the experiments
with the Injector in developing countries seem to have the inten
tion to copy the apparatus locally as soon as it has proven its
usefulness. The quality of these copies will most probably be a
lot cheaper, but also Inferior to the original (since the
sophisticated materials, for which spare parts will be available
from the Netherlands, may be rather difficult to obtain locally)
which will mean more frequent repairs and a shorter lifespan.
Once the user is also convinced of the usefulness of deep place
ment by injector, the repairs will certainly be carried out, it
could even become a new specialisation on the side for the local
repair shops. This short range availability of repair shops is a
conditio sine qua non for widespread acceptance of the apparatus.
15

III

(

<

The price of labour

The objection often heard about the Injector Is that It
requires extra labour for fertilisation compared to broadcasting.
This, however, Is yet to be established as a fact. In Gambia e.g.
urea Is worked into the mud by hand, at least two times per crop,
which Is equal to or more time consuming than application by in
jector. Moreover, broadcasting is done two to three times, while
injection In principle, is done only once.
But even In case the Injector should require more units of
labour per hectare, this does not automatically mean that its
use cannot be profitable. It Is quite possible that these costs
are not excessive, both in absolute and relative terms. The
following aspects should be considered:
because of the population pressure, the acreage per farmer
Is becoming smaller and the force of landless labourers Is
growing, which depresses wages;
the smaller plots of land have to used more Intensively, but
the very small and poorly equipped farms can absorb only
little extra labour;
yet productivity needs to be Improved, for Instance through
mechanization (less labour). However, when the general wagelevels are low, this Is not always a satisfactory solution,
unless the savings are very striking (e.g. a mechanical
thresher which saves 80% labour; threshing wages are
highest);
other methods raising productivity are: Improved irrigation,
modern varieties, or the injector for that matter. All these
methods require more labour input per hectare. The labour
costs for every ton produced will, however, decrease as a
result of higher yields per hectare, especially in the case
of cheap labour;
so far it was not only assumed that the injector requires
extra labour but also that this extra labour had to be hired
from outside. This Is not always the case. It is true that
In South-East Asia some 60% of the farm labour is hired, but
among landless people and small farmers an exchange of ser
vices Is more common;
moreover, it is still uncertain if there is any need of
hiring or borrowing labour after all. It Is advised, namely,
that the Injection should take place some 14 days after
transplanting. In the schedule of the farmer this Is usually
a slack period. Additional work would therefore fit in
snugly unless he has to devote his attention to other crops
at exactly that moment of time.
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5.

ITINERARY AND PERSONS MET

A.

ASIA

06-12-86

From the Netherlands to

Bangladesh.

07-12-86

Ganges Kobadak Irrigation Project
Ir. G.O. Ulttenbogaard

08-12-86

*
Bangladesh Agricultural Research Institute (BARI),
Joydebpur Gazepur
Dr.
Dr.
Dr.
Dr.

09-12-86

Md.H. Mondai
M.S. Islam
Elia6
Md.A. Islam

-

Director General
Head of Division of Soil Science
Head of Economic Division
Director Training and Communication

Bangladesh Rice Research Institute (BRRI), Joydebpur,
Gazepur
Dr. S. Alam
- Director (Administration)
Dr. N.I. Bhulyan - Head Soil Science Division, leader
of Soil and Fertilizer Management
Programme
Dr. B.A.A.Mustafi - Agricultural Economist
Dr. J. Abedln
- Agricultural Economist
Bangladesh Agricultural Research Council (BARC)
Dr.K. Azharul Haq - Member-Director Agricultural
Engineering and Head Agricultural
Engineering Division of BRRI

10-12-86

Department of Agricultural Extension (DAE)
Dr.D.Mukhopadhyay - FA0 Fertilizer Distribution and
Credit Expert
Office of the FAQ Representative in Bangladesh
Mr. J. Poulisse
Dr. R. Islam

- Programme Officer
- Assistant Programme Officer

Bangladesh Agricultural Research Council (BARC)
Dr. 2. Karim

- Member-Director Soils and Irriga
tion
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11-12-86

Department of Agricultural Extension (DAE)
Mr. Md.S. Islam

- Director General

Netherlands Embassy
Mr. M.E v.d. Voet - 1st Secretary
From Bangladesh to Thailand

12-12-86

Fertilizer Advisory Development Network for Asia and
the Pacific (FADINAP)
Mr.A.P.L.M.Keeren - Agricultural Economist
From Thailand to Indonesia

13-12-86

FAQ/Government Cooperative Programme - On Farm Water
Use and Water
Ir. 0. Bratamldjaja - Head of Sub-directorate Water
Management, National Project
Manager
Ir. J. Sewrajsing
- Chief Technical Officer
Mr. S. Yunan
- Assistant Project Manager

15-12-86

Bogor Research Institute for Food Crops
Dr. M. Ismunadji
- Director
Ir. Sutjipto Partohardjono - Agronomist
Bogor Districts Food Crops Agricultural Service

t

E. Suleiman

- Kelapa

Pesa Situ Udlk
Village elders plus key-farmer
16-12-86

Office of the FAQ Representative in Indonesia
Mr. N.H.B. Hughes
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- Programme Officer

Ambassade van Nederland
Drs. A.C. Wesseling
Ir. R.R. Toxopeus

- 3rd Secretary
- Agricultural Counsellor

Food Crops Production Development
Ir. D.A. Sihombing - Director
A. Rusada
- Subdlrector of trials
17-12-86

From Indonesia to the Philippines

18-12-86
19-12-86

International Rice Research Institute, Los Banos
Dr.M.S.Swaminathan
Dr. S.K. De Datta
Dr. R.J. Buresh
Dr. J.C. Flinn
S.C. Labro
Dr. C.P. Mamaril
Dr. H.F. Schnier
Dr. G.L. Denning

-

Director General
Principal Agronomist
Soil Scientist
Agricultural Economist
Mechanization Specialist/
Assistant Engineer
- Agronomist and INNSFER Coordinator
- Agronomist
- Visiting Associate Field Specialist

Economic and Social Commission for Asia and the Paci
fic, Regional Network for Agricultural Machinery
Dr. Zia Ur Rahman

- Project Manager

20-12-86

Return travel to the Netherlands

21-12-86

Arrival in the Netherlands

B.

WEST-AFRICA

10-01-87

From the Netherlands to Senegal

11-01-87

Dakar - Saint-Louis

12-01-87
13-01-87

Association pour le Développement de la Riziculture en
Afrique de l'Ouest (West African Rice Development
Association)
Dr. A. Coly

- Directeur de la Station ADRAO,
Saint-Louis
Dr.F.P.Huibers(LUW)- Chef de Projet Gestion de l'Eau
Ir. H. van Brandt - Chargé d'Essais de Verification
en Milieu Paysan
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Saint-Louis - Dakar
Report by telephone to Saskia Bakker, Netherlands
Embassy
14-01-87
15-01-87

From Senegal to the Gambia
Jahally - Pacharr Smallholder Project, Sapu
Mr. S. Dabo
- Project Manager
Ing. W. v. Kempen (Euroconsult) - Agronomy and Extension
Ing. M. Mulder (Euroconsult) - Mechanisation
Sana Jatta
- Counterpart W. van Kempen
Agricultural Research Station, Sapu
A. Marong
I. Diallo

16-01-87

- Rice Agronomist
- Team leader Gambia Agricultural
Research Diversification

Office of the FAO Representative in the Gambia
Dr. A. Reda
- FAO Representative
Mr. J.E. Kri8tensen- FAO project for Fertilizer use,
Promotion and Credit Assistance
(contact by telephone)
Return travel to the Netherlands

17-01-87

20

Arrival in the Netherlands

6.

PROJECT PROPOSAL

Provisional
1.

Project proposal for the testing and Introduction of the
manually operated pneumatic urea Injector for wetland rice
cultivation.

2.

Locations: Bangladesh, Indonesia, the Philippines, Senegal,
the Gambia (see remarks on page 23).

3.

Duration: One year.

A.

Sector: Agricultural Research.

5.

Provisional Budget (see page 24)

6.

Requested contribution: US $ 430,000.

7.

Own Contribution: in kind.

8.

Third party: N.A.

9.

Summary of project: The use of nitrogen fertilizer in the
form of urea prills is widespread in the wetland rice culti
vation. The urea Is commonly broadcast manually In two to
three applications. This method, particularly when fields
are not drained, leads to substantial nitrogen losses
through volatilization, denitrificatlon, seepage and
percolation. It is widely accepted that through deep place
ment of urea these losses can be substantially reduced.
The methods of deep placement are still under discussion and
the manual techniques developed so far have been discarded
as being too labour intensive (like hand point placement of
mudball8 and supergranules). Also mechanical applicators
like the plunger-auger applicator for urea prills and the
press^wedge applicator for supergranules met with problems
like clogging and inadequate deep placement. Moreover, the
required straight rows of rice plants are rather rare among
smallholders.

21
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The hand-operated pneumatic urea injector has proven in
preliminary trials to have overcome most of these problems
and researchers as well as farmers in various countries have
indicated a keen «rillingness to test this apparatus. A vivid
interest was also expressed by FAO and IRRI, both of which
are ready to cooperate with the proposed testing
programmes.
Although the apparatus appears to be more advantageous for
small farmers, it is quite possible to eventually mechanize
pneumatic injection. This could be done by combining 2 to A
injectors for row fertilizing.
Based on the findings and discussions with relevant Govern
ment and project authorities, the mission would like to
suggest the following with regard to the plan of work:
The expatriate expert and backstopping institutes should
concentrate on the trials in Bangladesh and Indonesia. The
trials in the Philippines and the Gambia will be contracted
out entirely, requiring only some backstopping visits. The
proposed activities in Senegal will, for the time being, be
suspended until some lnfrastructural and organizational
problems have been sorted out. A detailed plan of work
should be worked out on basis of the calendar presented on
the next page.

TR"

OS
W

S
w
u

ë

t—1
CO
6
•H

£
P-i

P
•H
6
a)

O
O

co

X

os
w

I

-2L
OS
w
m
o
H
Ü
O

O

CO
»

W
H
P-:
W

•>

V)

25

to
H

CO

g

co
SS

5

§
•n

e>

»
PM

O

I

O
O

PQ

Q
O

PS
Si

CQ
\
CO
Ä

x
X
X
X
X
X
X
X
X

os
£

103

*
*

H

Xi
O

•u

TST
W
S

*o
01
M
•w
5
c
o>
M
0)

co

2

co
z

O

l-M
01
•H
*—1
09
•p4
M-l
UJ
•cd
4-1
ca
4-1
O
01
•«->
O
14
O.
01
4J
cd
•H
>4
4J
CO
P*
X
0)
>4-1
O
0)
u
c
<U
0}
01
Vl
a
c
0)
X

»

c
O
09
CO
0)
n
M
c
•I-I
(X
a
O
Vl
O
*4-1
O
4J
w
co
PM
•
•

S3
P*
\
O
u

cc

1—^
»—4
•r4

>

«H
«M
/"•s Cd
4J
«9 C0
W
•r< bo
4J C
•rJ *H
> 4J
•W *H
4J en
CJ -H
cd >
*J 4J
U C
U 0J's
•i-1 6 "D
O 0) (U
i-i h M
D- -H •H
33
0> O" o*
X 0> 0)
1m
4-1
C 0) Ü5
•r-l U 4-J
p ••H
X) 0) w
U JZ •M
*o
>
3 r-l 4-1 c
u o O
C cd ta
•H t-l •H
4J fO
« C •H
O OH
C u
00 O
C 4-1 c
O
•H
0) 4J
X 3
O M
V 4-1 02
g
Ûi
•w 3 M
4J CX
O
W 0) 4->
*—(

•»

X X
r-4 D

h rH O
O -H
s •o
0)
>—'w •U
U
CO
u
O M
PQ c
s O
w< V
CO O
0)
•
• •
• X)
ZS
w < rH
CO u •»H

»
—

w
u
se
CO < z
W M w
P CO CM
< w PM
1—1
p ® -3
»
m m eu

< Ä

•• •• ••

8 co
SS
« w

^ p

< -rl
M «
CO S
w r

•

O
Qi
10
I

co
g.ï 0
•-I a «
* E to
1
3'
iJ

3
u>

n
n
•H
I

e — cm

m

cd m m

M •••< •!-!
< 1 1 1

.C

4J
c
§

o>

u

•o
<u
4J
«Ö

OD

•H

Vi
Vi
•i-l
oc
c
•i-t
•O
3
i-i
U
c

vi
4-1
S
O
u

M

S

w

co

23

o o o o o o o o o o o o
O O O O O O O O O O O o
o o o o o o o o o o o o•k
« i
O
S N N N N t n i n H N n n \0

O
o
o«
H

O
o
CM•k
00
H

m
H
s**

en
V/

m

O
o
o«k
O
«o

Oo
§
mo
O I-» H

m
«k
CM <o \D
H
*

OoO
ooo
o•k om, o•k
00 in \D

1 O
1 O
1 «M«k
1
1 CM
I H
!H

o
o
o•k
m

o
o
o•k
vO

i
1
i
i
i
i

o
in
00•k

O
O
O•k
tn

O
o
o•k
vO

1
!
!1I
t
11
11

O
oo
*
m
m

O
o
o•k
vO

i o
i o
i H«k
i
i
!V vO
1
1
1
1

m

es H
r—4 H
f—t
HH
w W s-/
OOOOOO
O moOOO
O«k «k H•k O O O
CM CO sO
HH
/-N. /-N
CN
OOO
ooo
O«k O*.-i«k
N O vD
«-H CM
/N y-\ /-N
MHH
«-4 N-X
W V-/

O
o
o•k
m

OO O Ooo
o m m oo o
O•k •» CM o» o
o
* •»
cm en 00 vO ON p">
H H ^4
CSI
*

O
O
O•k
m
r-#

o
o
oM
m

o
o
o«k
vO

o
o
o•k

o
o
o•k

»

i
1
1
i
1

o
o
o«k
H
o\

N H n >o
ooo oo o
O m m ooo
O N N ooo
«k «k * •k «k •t
cm en oo m a> m
HHH
»—*

C">

vO

fsi *-i c» tn

o
CN

<
CO
Q

to CC

P«
« M
W 01
e
O >
0 5 u m
M
BW
«M C 4J H
S
» «
•-4 « U
c
O I-I
u to
m o
«H a a « •» «
«
r* —I
un n s to C C U C
-ri
u
« m u t e o -H o <H
c
B e « *-f o. « b
U v «0 O h u a u E
w
O
<-> c_> H « o s a cou
e u *a
ce
O. CD -I
# H S H H W « O H -H ri
C CO ® «9 <0 « ,* b (S 4J 4J
« « H O U Ü 4J O 4J C «0 C
kl VI O o o e «s c «h « o
*J H O J J H « H h H U
v
e

I

» o
o

1
1
1

o«k
1 CM
1 00

BANGLADESH

Provisional
1.

Project proposal for the testing and introduction of the
manually operated pneumatic urea Injector for wet-rice
cultivation in Bangladesh.

2.

Location: Dhaka, Joydebpur and selected locations in the
major rice growing areas.

3.

Duration: One year.

4.

Sector : Agricultural Research.

5.

Total costs:

6.

Requested contribution:

7.

Own contribution: In kind.

8.

Name of a third party: N.A.

9.

Summary of the project:
Background: The use of urea prills in the cultivation of
rice under controlled irrigation is widespread in Bangladesh
Irrespective of farm size. However, it has been calculated
that less than 30% of the broadcast urea is effective.
This low recovery rate 16 due to nitrogen losses mainly
through volatilization, denitrification, seepage and perco
lation. Increasing rice production is of paramount impor
tance to Bangladesh and local research Institutes have been
trying for more than ten years to increase the effectiveness
of urea.
In comparison with broadcasting three major tests were
carried out: deep placement of urea through the use of mud
balls (prills), Chinese and IRRI applicators (prills and
supergranules) and manual application of supergranules. The
tests, although too few in number to obtain significant
results, convinced most of the researchers of the advantages
of deep placement, since it led to a reduction in nitrogen
losses and thus to higher yields in most trials. The three
tested methods for deep placement, however, all proved to be
labour intensive and tedious. One can thus conclude that the
engineering part of the deep placement of urea presents a
bottleneck. The Dutch urea Injector has proven in prelimi
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nary trials to have overcome virtually all engineering
problems with respect to metering, clogging, corrosion,
weight and simplicity of operation. Remains to be tested the
farmers' acceptance of this instrument in trials of research
stations and in farmers' fields.
The gradual lifting of fertilizer subsidies have made the
question of a more efficient use of fertilizer more acute
than ever. Urea is highly price-elastic and the demand has
recently dropped. These developments have culminated in a
request by the Government of Bangladesh to the Bangladesh
Agricultural Research Council to prepare a position paper on
this subject. It is understood that this paper will empha
size the urgency of the problem of nitrogen losses and it
will suggest that a development programme for nitrogen fer
tilizer use be formulated in the Bangladesh Agricultural
Research Institute and the Bangladesh Rice Research Insti
tute, both resorting under the Agricultural Research Council.
Justification: The present situation of a very low price
ratio for rice and fertilizer, combined with the extremely
low recovery rate of the nitrogen by the plants, has pushed
the more effective use of nitrogen fertilizer very high on
the priority list of the Government of Bangladesh. The
Bangladesh Research Institutes as well as fertilizer experts
in the country have indicated that the hand-operated pneumatice urea injector is very likely to Increase the efficient
application of urea and that the preliminary results
encourage further research.
10.

Project Objectives:
The general objective of the project is to Increase rice
production through a more efficient use of the locally
available urea prills.
The specific short term objective is to conduct field trials
on deep placement of urea with the hand operated pneumatic
injector in major rice growing areas with heavy soil types.
The Injectors will be tested through the Bangladesh Agri
cultural Research Council on aspects of agronomy, labour,
socio-économies and farmers' acceptance.

11.

Direct results to be expected:
Each trial will be conducted in accordance with a standar
dized baseline survey.
The baseline survey specifies the trials as follows:
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On station:
agronomy trials comparing broadcast and Injected urea at
different rates of application.
On farm:
agronomy trials comparing broadcast and Injected urea at
the farmers' rate of application;
labour tests;
questionnaire for socio-economic data. Through successive
transplanting of rice seedlings In different farmers' fields
more than one trial can be conducted with one Injector.
Data thus collected will provide a quick Insight In the rice
yields of Injected fields versus broadcast fields, the pay back
period of the Injector, possible improvement in technological and
labour aspécts as well as the farmers' attitude towards eventual
adoption of this fertilizing technique.
12.

Summary of main activities:

The work plan consists in general terms of the following
pre-project activities:
Government of Bangladesh:
selection of sites by the Agricultural Research Council;
designation of responsibilities on each site;
selection of various test plots on each site.
Government of the Netherlands:
designation of roving consultant;
production of Injectors.
The project activities will In general terms consist of:
conduct of field trials;
filling out, processing and interpretation of baseline sur
veys;
visits by the designated expatriate consultant at crucial
times (fertilizing, harvesting);
reporting of the findings in a format compatible with
similar trials conducted in other countries.
13.

Finances:

-

The project will provide (tentatively):
12 injectors;
the local costs for a manageable amount of field trials;
3 man months of external consultancy;
5 man months of local consultancy.
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-

transport costs;
cost of a short seminar for instruction of the officers
responsible for the on farm trials.

The contribution of the Government of Bangladesh will be in
kind:
- the services of the regular employees of the designated
research institutes;
- the use of vehicles (not fuel), laboratories and secreta
rial assistance.

14.

Relevant documents:
Attached is a draft baseline survey to be used during the
trials, and a letter of intention of the Dutch Government
expressing its willingness in principle to finance such a
project (forthcoming).

15.

Responsible Institution and project director:
The overall responsibility will be assigned to the Executive
Vice-Chairman of the Bangladesh Agricultural Research
Council. Executive responsibility will be with the Bangla
desh Argricultural Research Institute, which disposes of a
vast infrastructure for on-farm testing, and the Bangladesh
Rice Research Institute. These institutes are adequately
equipped and staffed to facilitate the execution of the pro
posed trials. The field staff of these institutes could
possibly also benefit from temporary fielding of students of
the Agricultural University of Wageningen.
Sites may also be chosen in the project areas of existing
multilateral projects such as the Ganges-Kobadak project and
the FAO project for fertilizer distribution, the project
leaders of which have already indicated their willingness to
cooperate.
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INDONESIA

Provisional
1.

Project Proposal for the testing and introduction of the
manually operated pneumatic urea Injector for wetland rice
cultivation in Indonesia.

2.

Location: Bogor and selected locations In the major rice
growing areas of West-Java.

3.

Duration: one year.

A.

Sector: Agricultural Research.

5.

Total costs:

6.

Requested contribution:

7.

Own contribution: in kind.

8.

Name of a third party: N.A.

9.
Summary of the project.
Background: The Government of Indonesia's prime objective in the
agricultural sector is to increase food production in irrigated
agriculture in order to improve rural welfare. The most important
staple in Indonesia is rice which is grown all year through,
sometimes alternated with palawija crops (dry cultivation). Im
proved Irrigation and water management at the farmers' level are
therefore indispensable and various projects and programmes are
geared towards the realization of this objective, e.g. the Dutch
financed FAO project for On Farm Water Use and Water Management,
Training and Development (GCP/INS/059/NET).
The use of fertilizer is widespread in the irrigated agriculture
and several research institutes have been trying to increase its
efficiency. Improved regulation of water in irrigation systems
will automatically increase, to a certain extent, the recovery
rate of the broadcast nitrogen fertilizer (urea prills) as
seepage will be reduced. However, much of the broadcast prills'
effectiveness will continue to be reduced through volatilization,
denitrlfication and percolation. So far, the research with
respect to nitrogen losses has been effected only on a modest
scale. Nevertheless, the research that has been done in this
field, e.g. by the Agency for Agricultural Research and Develop
ment, very clearly points out that forementloned losses can be
greatly reduced by deep placement of urea. Extremely labour
intensive methods for deep placement, like mudbalIs and
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Bupergranules, have already been tested and discarded as Ineffi
cient. Presently tests are focussing, with reluctance, on the
briquetting of urea prills; an equally labour intensive method,
effected on village level. The Directorate General of Food Crops
(in particular the Directorates of Agricultural Area Development
and Production Development) as well as the Agency for Agri
cultural Research and Development showed therefore a keen inter
est In the testing of the Dutch hand operated pneumatic urea
Injector. Especially as preliminary trials have clearly indicated
that this technique of deep placement by injector Is effective
and certainly less labour Intensive than the existing alter
natives for deep placement (trials have been conducted in 1983 at
the Brawljaya University of Malang).
Besides agronomy trials, also socio-economic aspects of the
apparatus will have to be tested in order to gain an insight in
farmers' acceptance of this fertilizing technique. There appears
to be a good scope for this acceptance as rice is cultivated all
year round and farmers are organized in groups (Kezompok Tanl).
This will benefit communal use of the apparatus among the
generally small holdings of the farmers.
Justification: Although urea prices are presently relatively low
(subsidies, low oil prices), it Is nevertheless considered of
utmost Importance by the authorities to continue the research for
a more efficient use of the nitrogen fertilizer, the price of
which is likely to increase in the near future. These authorities
also believe on basis of the research so far that the urea injec
tor is very likely to improve the efficiency of urea application
within the limits of labour availability. They therefore encour
age further research in this field and would welcome any support
from the research and technology programme of the Netherlands.
10.

Project objectives:

The general objective of the project is to increase rice produc
tion through a more efficient use of the locally available urea
prills. The specific short term objective is to conduct field
trials on deep placement of urea with the hand operated pneumatic
injector In major rice growing areas with the heavier soil types
(minimum percolation) in West-Java. The injectors will be tested
through the Directorate General of Food Crops (in particular the
FAO-project for On Farm Water Use and Water Management Training
and Development) in close cooperation with the Agency for Agri
cultural Research and Development on aspects of agronomy, labour,
soclo-economlcs and farmers' acceptance.
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11.

Direct results to be expected:

Each trial will be conducted In accordance with a standardized
baseline survey. The baseline survey specifies the trials as
follows:
On station:
- agronomy trials comparing broadcast and injected urea at
different rates of application.
On farm:
- farmers' trials comparing broadcast and Injected urea at the
farmers' rate of application;
- labour tests;
- questionnaire for socio-economic data. Through successive
transplanting of rice seedlings in different farmer' fleld6,
more than one trial can be conducted with one Injector.
Data thus collected will provide a quick insight in the rice
yields of injected fields versus broadcast fields, the pay back
period of the injector, possible improvement in technological and
labour aspects as well as the farmers' attitude towards eventual
adoption of thl6 fertilizing technique.
12.

Summary of main activities:

The work plan consists in general terms of the following
pre-project activities:
Government of Indonesia:
1. selection of sites by the Directorate General of Food
Crops in consultation with the aforementioned FAO-project
and the Agency for Agricultural Research and Development;
2. designation of responsibilities on each site;
3. selection of various test plots on each site;
A. translation of the base line survey Into Bahasa
Indonesia.
Government of the Netherlands:
1. designation of roving consulant;
2. production of injectors.
The project activities will in general terms consist of:
conduct of field trials;
filling out, processing and interpretation of baseline sur
veys;
visits by the designated expatriate consulant at crucial
times (fertilizing, harvesting);
reporting of the findings In a format compatible with
similar trials conducted in other countries.
13.

Finances:

The project will provide (tentatively):
12 Injectors;
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-

the local costs for a manageable amount of field trials;
3 man months of external consultancy;
6 man months of local consultancy;
transport costs;
costs of a short seminar for Instruction of the officers
responsible for on farm trials.

The contribution of the Government of Indonesia will be In
kind:
- the services of the regular employees of the Directorate of
Food Crops and the Agency for Agricultural Research and
Development;
- the use of vehicles (not fuel), laboratories and secretarial
assistance.
14.

Relevant documents:

Attached is a draft baseline survey to be used during the trials
(forthcoming).
15.

Responsible institution and project director:

The overall responsibility for this project will be carried by
the Directorate General of Food Crops, and two different set ups
are chosen for the on-farm and on station-trials.
On-farm trials:
As the success of deep placement of urea by injection depends
directly on water control (irrigation, water development) by the
farmers, the on farm trials should benefit from the framework of
FAO-project for On Farm Water Use and Water Management Training
and Development operating under the Directorate for Agricultural
Area Development (DG Food Crops), which should receive the execu
tive responsibility for the project. The technical parts of the
on-farm trials (fertilizing, soclo-economlcs) should be carried
out in close cooperation with the Directorate of Production Deve
lopment (DG Food Crops) where a contact person should be
appointed in order to ensure optimal coordination between the two
Directorates.
On-statlon trials:
In these trials, emphasis is laid on the agronomy aspects, for
which the Agency for Agriculural Research and Development is best
suited. Also this Agency will appoint one contact person who
should ensure an optimal coordination with the Project Coor
dinator in the Directorate of Agricultural Area Development.
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Both the Directorate General Food Crops as wel as the Agency for
Agricultural Research and Development are adequately equipped and
staffed to carry out the proposed trials. The possibility of
Involving students of the Agricultural University of Wagenlngen
should certainly be considered for the execution of the trails.
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SENEGAL

Brouillon
ADRAO - Station de Recherche sur le riz irrigué - Saint-Louis
Sénégal
1.

Fiche de projet pour des essais agronomiques ainsi que
l'introduction d'un injecteur pneumatique manuel pour
l'application d'urée dans les champs de riz irrigué.

2.

Endroit: Région du Fleuve Sénégal - Base: Station de SaintLouis.

3.

Durée: 1 an.

4.

Volet: Recherche agricole.

5.

Budget total:

6.

Contribution demandée:

7.

Apport national: en nature.

8.

Contrepartie: Association pour le Développement de la Rizi
culture en Afrique de l'Ouest (ADRAO).

9.

Résumé du projet et justification.

L'emploi d'urée comme engrais azoté dans la riziculture
Irriguée est bien accepté dans la zone sahélienne du Sénégal.
L'urée est normalement épandue â la volée une dizaine de jours
après repiquage. Cette technique d'épandage n'est pas très effi
cace dûe aux pertes d'azote à cause de la volatilisation, la per
colation et l'infiltration. Ces phénomènes amènent fréquemment
des manques d'azote malgré les épandages. Ces pertes sont en
outre aggravées par une mauvaise gestion de l'eau.
L'ADRAO a déjà expérimenté avec d'autres méthodes d'applica
tion d'engrais azoté comme la fertilisation en profondeur avec
les supergranules et les "mud-balls" d'urée. Ces méthodes sont
très loin d'être acceptées par les paysans principalement à cause
de la demande Importante de main-d'oeuvre. Néanmoins les essais
préliminaires ont déjà permis de déterminer que la fertilisation
en profondeur diminue les pertes d'azote de façon significative. On
peut donc conclure que le principe même du placement de l'engrais
azoté en profondeur est bien, mais que la technique pratique de
réalisation en milieu paysan pose encore un problème. Pour cette
raison un Injecteur d'urée manuel a été développé aux Pays-Bas
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pour les petits producteurs de riz. Dans des tests préliminaires
avec cet lnjecteur on a résolu la plupart de6 problèmes de
dosage, remplissage, congestion, corrosion, poids et facilité
d'opération. La comparaison avec des outils similaires à distri
bution d'engrais s'avère plutôt favorable.
La disparition graduelle des subventions sur les engrais
chimiques a actualisé la question de l'efficacité des engrais
azotés. Utilisant cet lnjecteur, le producteur peut augmenter
facilement l'efficacité de l'urée appliquée et de cette façon 11
sera possible d'obtenir des rendements de riz plus élevés avec la
même quantité d'urée ou bien les mêmes rendements de riz
qu'auparavant tout en appliquant une quantité moins importante
d'urée.
Les résultats obtenus ont donné lieu â la mise en place de
projets d'expérimentation dans les instituts de recherches ainsi
qu'au niveau des paysans afin de pouvoir évaluer des nouvelles
méthodes d'application par injection, plus rapide et peut-être
plus acceptable par le milieu paysan que les anciennes méthodes
laborieuses d'application manuelle de supergranules et des
"mud-balls".
Ces essais seront réalisés dans le cadre du programme de
recherche des Pays-Bas.
10.

Objectif

L'objectif général du projet est d'augmenter la production
rizlcole par une amélioration d'efficacité d'urée. L'objectif
particulier est de réaliser des essais agronomiques et socioéconomiques avec 1'lnjecteur pneumatique d'urée manuel dans l e B
réglons rlzlcoles du Fleuve Sénégal et d'évaluer l'acceptabilité
de cette nouvelle méthode par les paysans. Ces essais seront
conduits par l'ADRAO.
11.

-

-

Résultats Immédiats:
Chaque essai doit être clairement décrit par un protocole.
un essai sera conduit en station, sous conditions
rigoureusement contrôlées, comparant les applications par
lnjecteur avec la méthode classique d'apport. Eventuellement
d'autres facteurs simulant les conditions paysannalles
(p.e. irrigation) pourront être étudiés;
les essais en milieu paysan comparant les deux méthodes. Les
essais en milieu paysan sont accompagnés par un question
naire pour recueillir des données d'ordre agronomique et
socio-économique.

Après la campagne d'essai l'ADRAO fournira les résultats
complets comprenant les rendements de tous les essais, les
données des caractères agronomiques demandés et les question
naires dûment remplis.
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12.

Résumé des activités principales

Le plan de travail général des activités préliminaires
pourra se résumer comme suit:
De la part de l'ADRAO:
détermination des sites d'expérimentation en fonction des
objectifs du projet;
nomination des observateurs/enquêteurs pour chaque site;
sélection des paysans pour les essais;
identification des experts nationaux;
organisation des travaux sur le terrain.
De la part du gouvernement Néerlandais:
nomination d'un consultant itinerant;
fourniture des lnjecteurs;
mise en place des autres moyens faisant l'objet de la
contribution Néerlandaise.
Les activités du projet d'injecteur d'urée en termes généraux se
composent de:
réalisation des essais;
visites du consultant expatrié pendant la conduite des
essais;
recueil, dépouillement et analyse des données des question
naires et des essais;
rédaction des rapports selon une forme standardisée com
parable avec celle utilisée dans les autres pays
collaborants.
13.

Financement

Le projet fournira:
-

12 lnjecteurs;
dépenses locales des essais;
1 mois de consultant expatrié;
5 mois d'expert national;
dépenses de transport;
dépense d'un séminaire pour la formation des vulgarisateurs
des sociétés de développement.

La contribution de l'ADRAO sera en nature et comprendra essen
tiellement:
organisation des travaux sur le terrain;
l'assistance des fonctionnaires de l'ADRAO;
l'utilisation des véhicules et assistance de secrétariat.
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14.

Documents essentiels

-

protocoles des essais;
questionnaire;
une lettre du gouvernement Néerlandais exprimant la volonté
en principe de financer ce projet;
une lettre de l'ADRAO exprimant son accord de principe sur
la réalisation du projet.

15.

Cadre Institutionnel

Pour des raisons d'ordre pratique 11 est proposé que le pro
jet proposé soit lié au projet de la gestion d'eau déjà en place
à Saint-Louis. Il est demandé â l'ADRAO d'Identifier l'expertise
disponible dans le domaine de l'agronomie, 1'agro-économie, la
sociologie et la vulgarisation.
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THE GAMBIA

Provisional
1.

Project Proposal for the testing and introduction of the
manually operated pneumatic urea injector for wetland rice
cultivation in the Gambia.

2.

Location: Jahally and Pacharr (Sapu).

3.

Duration: One year.

4.

Sector: Agricultural Research.

5.

Total costs:

6.

Requested Contribution:

7.

Own Contribution: in kind.

8.

Name of a third party: N.A.

9.

Summary of the project.

Background: Rice production In the Gambia is becoming
increasingly important. Rice enjoys a rather high consumer pre
ference, as compared to the locally grown coarse grains which,
due to the modest local rice production, requires quite substan
tial annual Imports (some 30,000 tons). The Government of the
Gambia, therefore, has put the increase of rice production high
on the list of priorities in the agricultural sector and several
large scale projects with external assistance are underway to
support this objective. One of these projects is the JahallyPacharr Project in the MacCarthy Island Division in centraleastern Gambia. The Project comprises some 560 hectares of pumplrrlgated area and 950 hectares of tidal Irrigated area, all of
which Is subdivided in privately owned plots of half a hectare
each. Among the many aspects that play a role in the execution of
the project, it should be mentioned that the training, credit
schemes for small equipment as well as farming systems research
provide a useful infrastructure for the testing of the urea
injector. Moreover, the water supply is fully controlled. The use
of urea (as prills) is common practice In the entire project.
Normally some 200 kg of urea is broadcast per ha. The practice is
to apply 100 kg about two weeks after transplanting of the
seedlings (tillering stage), which coincides with the first
weeding, i.e. immediately after weeding the broadcast urea is
worked into the mud by hand, which Is rather tedious. This Is

38

repeated at the stage of panicle initiation, some 5-6 weeks after
transplantation. When good care Is given to the crop, quite
substantial production can be achieved (up to over 9 tons of
paddy), but the average production oscillates between 4 and 6
tons, depending on type of irrigation and time of the year. The
work in the rice fields often competes with the labour required
for the upland cash crops.
Justification: Although the fertilizer prices are still relati
vely low, it is envisaged that they will steadily increase in the
near future, due to a gradual lifting of subsidies and a probable
raise in oil prices. With the use of the urea injector the amount
of urea prills can be substantially reduced per ha. The labour
intensity of the injector will be at least equal but probably
less as compared to the present practice where the prills are two
times worked into the mud by hand. This may thus free labour for
the upland crops. Moreover, there is still the possibility of a
rather significant increase of production. Apart from the far
mers' trials, an on station test can be conducted at the adjacent
Sapu Research Station of GARD (Gamblan Agricultural Research

Diversification).
10.

Project Objectives:

The general objective Is to Increase rice production and to
economize on the input of nitrogen fertilizer through a more
efficient use of the locally available urea plills.
The specific short term objective is to conduct field trials on
deep placement of urea with hand operated pneumatic Injectors In
the Jahally-Pacharr Project. The injectors will be tested within
the cadre of the existing project as well as at the Sapu Research
Station, both of which can ensure heavy soils, constant supply of
fresh water, sufficient sun hours, appropriate contacts with far
mers. The tests will comprise agronomic, ergonomie and socio
economic aspects as well as the aspect of farmers' acceptance.
11.

Direct results to be expected:

Each trial will be conducted in accordance with a standardized
base line survey. This survey specifies the trials as follows:
On station:
- agronomy trials comparing broadcast and injected urea at
different rates of application.
On farm:
- farmers' trials comparing broadcast and injected urea at the
farmers' rate of application;
- labour tests;
- questionnaire for socio-economic data.
The plots in the project are irrigated in successive groups,
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hence, transplanting will be successive and more than one trial
can be conducted with one injector.
Data thus collected will provide a quick insight In the rice
yields of injected fields versus broadcast fields, the pay back
period of the Injector, possible improvement in technological and
labour aspects as well as the farmers' attitude towards eventual
adoption of this fertilizing technique.
12.

Summary of main activities

The work plan consists In general of the following preproject
activities:
- Jahally-Pacharr Project:
1. selection of sites by the project management;
2. designation of responsibilities on each site;
3. selection of various test-plots on each site.
-

Government of the Netherlands:
1. designation of roving consultant;
2. production of Injectors.

The activities of the Injector project will in general terms
consist of:
conduct of field trials;
filling out, processing and Interpretation of base line sur
veys;
visits by the designated expatriate consultant at crucial
times (fertilizing, harvesting);
reporting of the findings in a format compatible with simi
lar trials conducted In other countries.
13.

Finances:

The injector project will provide (tentatively):
12 injectors;
the local costs for a manegeable amount of field trials,
1 month of external consultancy, 4 months of local con
sultancy;
transport costs;
costs of a short simlnar for Instruction of the officers
responsible for on farm trials.
The contribution of the Government of Gambia and the JahallyPacharr Project will be in kind:
the services of the project staff as well as extension
staff, observators etc.;
the use of vehicles (not fuel), laboratories and secretarial
assistance.
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14.

Relevant Documents:

-

draft base line survey»

15.

Responsible Institution and project director:

The overall responsibility will be assigned to the project
manager of the Jahally-Pacharr Project.
The on-farm trials will be conducted within the framework of
the Jahally-Pacharr Project and the on-statlon trials will be
conducted by the Sapu Research Station.
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annex

draft

(Comments of IRRI staff are not yet incorporated)

hand-operated pneumatic injector

Baseline survey

Agricultural Economics Research Institute
Conradkade 175
The Hague
The Netherlands

Institute for Soil Fertility
Oosterweg 92
Haren (Gr.)
The Netherlands
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i

INTRODUCTION

The purpose of this questionnaire is to obtain better Insight in the per
formance and farmers' acceptance of a handoperated urea Injector. This injector
has been developed in the Netherlands for the email-scale rice farmer in the
tropics. With this apparatus the farmer deep places the urea fertilizer and so
Improves the efficiency of the applied urea. In this way it 16 possible to
obtain either higher rice yields with the same amount of applied urea or the
same rice yields as before but with less urea.
The questionnaire haß been devided in seven parts. It Is not necessary to
fill in all parts in all circumstances as the choice of the parts depends on the
choice of study.

T h e Hague, Haren, December 1986.

ii

1.

RECEIPT OF INJECTOR(S)

1.1

Recipient/contact person:
Mane
Organisation/Institute :
Address

:

Country

:
Telephone:
Telex

1.2

Date of arrival of the Injector(s)

19

1.3

Condition of the lnjector(s) after receipt.
Damage:
If yes, describe the damage:

All parts are present (see encosed list):
If no, which parts are missing?

1.4

1.5

Yes/No

Yes/No

Type of urea fertilizer to be used in the research. Describe quality of the
fertilizer:
Source of origin (country, factory):
Diameter of urea

:

Prills or granule

:

Any remarks?

1

2.

AGRONOMY TRIAL (OM FARM)

Mane farner:
Address

:

Village

:

Region

:

Country

:

Name contact person:

2.1

Summary of agronomy trial
Field fertilized as
usual (• broadcasting)

Field Injected

Size of the field (m2)
Soil type
Variety of rice
Date of sowing
Date of transplanting
Transplanted in rows;
number of plants/m2
Transplanted at random;
number of plants/m2
Date(s) of urea application
Type of urea; (prills/
granules)
Consumed time for broad
casting resp. Injector
(Indicate minutes or hours)
Quantity of urea (kg
product/field
Development of the crop;
dates of observation
lenght of the plants
color of*the plants

14 DAT, 28 DAT, 42 DAT

Harvest date
Grain yield (kg/field)

DAT - days after transplanting

14 DAT, 28 DAT, 42 DAT

2.2

Agronony trial In detail

2.2.1 Information of the experimental field.
Site of the field: .... w2. This field (alnlaua 1000 «2) will be divided
Into tvo parts of the aaae alte, separated by a boundary ao that the sur
face vater Is alao separated. On one part of the field the fertlllter will
be broadcast, on the other part It will be Injected» both on the same day
by the same person.
Description of soil type: heavy clay, aedlun clay, aandy clay, fine sand or
otherwise:

Vater aupply:
- Only rain fed, give details!

- Irrigation, possibilities and/or restrictions, quality of the water,
give details!

ê

- Rain fed and irrigation, give details!

Drainage facilities:
- Natural drainage, possibilities and/or restrictions; describe the
practice!

- Any aeepage? Yes or no?
If yes, how nuch?

- Artificial drainage, possibilities and/or restrictions; describe the
practice!
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2.2.2 Previous crop on broadcast field
Previous crop on Injected field
What happened to the residues of the previous crop?

2.2.3 Soil tillage.
Describe the soil tillage of the experimental field. Describe the tools
and/or implements, working method and dates of various operations.

Is supplemental irrigation used during tillage?

Yes/No

2.2.A Information on the crop
Variety of rice:
Specific crop properties (e.g. long or short straw, tillering and others):

Date of transplanting:

19

Age of seedlings at transplanting time:

days.

Quality of seedlings and their development at transplanting time
(length, color):

Number of plants per hill:

The rice crop is transplanted In rows or at random?
If in rows, what is the row distance and what is the distance between two
hills within the row?

Number of hills per m2:
(Average of 10 measurements on 1 m2 each).

2.2.5 Fertilization
2.2.5.1 Fertilization according to the farmers' practice (broadcasting).
Total amount of urea used (kg/ha):
All applied at once or In split applications?
Urea is applied on the following dates In the specified quantities:
Applications

Date(s)

Quantity of urea (kg/ha)

First
Second
Third

Describe the system of broadcasting (how is the fertilizer transported,
working width, direction of throwing)!

Is surface water present at the time of fertilizing?
First application:
If yes, how much?

Yes/No
cm water layer.

If no, when is the field flooded again?

Second application:
If yes, how much?
(

Yes/No
cm water layer.

If no, when is the field flooded again?

Third application:
If yes, how much?

days after fertilizing.

days after fertilizing.

Yes/No
cm water layer.

If no, when is the field flooded again?

days after fertilizing.

2.2.5.2 Fertilizing with the urea Injector.
Fertilizing the crop with the injector means only one application of urea
per crop. Injection takes place some days after transplanting, one injec
tion for every four hills. The field for broadcasting and the field for
injection receive the same quantity (Q) of urea per unit of area.
The quantity of urea which will be injected at every four Mils Is computed
as follows: Quantity of urea In kg/ha times 4, divided by number of hills
per m2 times 10, gives the grammes of urea per injection.
Q *4
(In formula:

• grammes per Injection)
n x 10
5

The quantity which Is dosed out per Injection can be regulated by adjust
ment of the knob at the side of the Injector. After untightening the screw
•oving the knob down means vore, Boving the knob up Beans less fertilizer.
Make sure to tighten the screw again.
Before going into the field, collect the quantities of 50 Injection doses,
for Instance In a bucket. Compute the Injections dosis and, If necessary,
readjust the knob in such a way that the average dosis is the tame as the
necessary amount of grammes per injection (computed above).
The smooth running of the dosing mechanism of the Injector will be examined
again, after the field has been Injected, by gathering the quantities of
50 doses and weighing the total quantity and computing the average quantity
of one dosis.
Total quantity of 50 doses:
before injection
grammes

after injection

grammes

Average quantity of one dosis:
before injection
grammes

after Injection

grammes

For checking purposes weigh the total quantity of urea in the bag before
and after injection: before
kg, after
kg
Depth of control ring adjusted on

cm.

TAKE YOUR TIME FOR THE FIRST TRIAL AS QUALITY IS MORE IMPORTANT THAN SPEED
AT THIS STAGE
Was the field flooded at time of injection?
If yes: what was the average thickness of the water layer:

Yes/No
cm.

In ca6e the soil is not level:
What is the maximum thickness of the water layer:

cm.

What Is the minimum thickness of the water layer:

cm.

Yes/No

Does the injection hole close by Itself?
If no, is it closed by hand, foot or otherwise?

How'long does the injection take?

Indicate minutes or hours.

Remarks of the person who operates or otherwise?
Is the work heavy, medium or easy?
Is the injector working smoothly and easy to handle?

Any remarks or suggestions as regards operating the injector?

6

2.2.6 Weed control.
At what dates and how (toola/lapleaenta) are the weeds controlled?
Date:

Method:

Which people:

Are there differences between weed growth (types, color, height) on the
part of the field which has been broadcasted and on the part of the field
that has been Injected?
Yes/No
If yes, describe the differences!

2.2.7 Pest and disease control.
Date:

Kind of pest or disease:

Are there differences between the two fields?
If yes, describe the differences!

Type of control:

Yes/Ko

2.2.8 Crop growth and development.
Crop growth and development la examined by measuring the length of the crop
on successive dates and by visual determination of the color of the crop.
Average of 10 Measurements In the field. Every time on the aame places.

Time of
observation
(week after
transplant-

Date

Length in cm*

broad- injectcasting ing

Color

Degree of lodging
(0* no lodging;
10- complete
lodging)

broad- injectcasting lng

broadcasting

injecting

1

2
3
A

6
9

10
Harvest time
*

Measurement from soil surface to crossing of youngest leaves.

2.2.9 Harvest time.
Describe how the harvesting and threshing Is done!

2.2.10 Measurements:
Broadcasting

Injecting

Number of panicles per hill
(average of 20 hills at random)
Yields of threshed rice per field
Percentage of empty grains

2.2.11 Any remarks?

kg

kg

Z

X

3.

agronomy TRIAL (ON RESEARCH STATION)

Title

: Deep placement with urea Injector

Objective: To compare methods of urea application using two urea glades, 1.8 mm
prills and 5-8 um granules
Experimental design: Randomized block with four replications
Treatments :

1.

Nq, control, no nitrogen

2. Nlt
3. N2,

prills broadcast, split applications

4. N3,
5. N*.
6. N}, granules broadcast, split applications
7. Ni, prills placed with Injector at 8 cm depth
8*

Nl,

granules placed with Injector at 8 cm depth

9. N2, granules broadcast, split applications
10. N2, granules placed with Injector at 8 cm depth
12. N}, granules hand placed at 8 cm depth
Treatments 1 till 8 from a minimum program where by the first five treatments
establish the nitrogen response curve according to the local practice, N2 being
the near-optimum nitrogen application. To establish a possible Interaction
between N rate application method it is necessary to Include treatments 9-11.
To have a clear picture of the deep placement effect treatment 12 should be
Included 1).
Soil type: clay
Observations and analysis: Mechanical and chemical soil data; floodwater
analysis 1) (urea-N, ammonia-N); yield and N content
of grain and straw
Duration of trial: 1 'summer' and 1 'winter' crop

1)

To be disregarded if too difficult to realize.
9

LABOUR TEST

To be carried by person who has at least one half hour Injecting experience
before this test. These measurements have to be done on fields separate
fron those of the field trials of chapter 2.
Name (sex and age) of operator:

Size of the field:

a2 (alniaum 1,000 a2).

Soil type:

Mud conditions: firm, aedlum, soft; thickness of aud layer:
Thickness of water layer:

ca.

cm.

Other remarks about the quality of the field (e.g. presence of clods, resi
dues of previous crop).

Number of hills per m2

:

Number of injections per a2:

(average of 10 aeasureaents)
(one Injection for average four hills)

Depth of control ring Is adjusted on:

ca.

Dosing mechanism Is adjusted on :

grammes per stroke.

Physical quality of fertilizer: flowing difficult or flowing easy.

Describe way of working with the Injector (e.q. perpendicular, inclined).

How burdening is the work? Give details! (Information from operator).
Walking during Injection:
Filling the injector

:

10

Bow burdening 1« the work? (Information fron the person who la guiding
the operator).
Walking during Injection:
Injecting

:

Filling the Injector

:

Estimate the area one operator can Inject in 8 hours:

The field of

m2 has been done In

Any pauses, yes or no. If yes, how many:
pause:

hours and minutes.
and how long each

minutes.

1. Positive and negative comments about the work done and w^y of working.

2. Any comments on quality of injector (e.g. strength, weight, length).
Give details!

3. Suggestions for possible Improvements.

4. In case of negative comments, will these comments aggravate with a
greater area and or multiple cropping (2 or 3 crops per year)? Give
details!

5. Measure the production (In kilogrammes of rice) of this field?
kg for
S|2.
For comparison with the agronomy trail.
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5.

SOCIO-ECONOMIC ASPECTS

Socio-economic aspects of the whole farm on which the hand-operated
pneumatic Injector Is tested In the agronomy trial.
5.1

Farm size and dispersion of the plots.
What is the total cultivated surface of the farm-lands?
Which part is used for rice?

m^.

What Is the distance between the farmhouse and each field?
Distance

Mode of transport
walking or others

1.

(m)

2.

(m)

3.

(m)

4.

(m)

Duration (minutes)

Are the fields split up into smaller plots?
If yes, how many plots are there per field?
Field 1:
Field 2:
Field 3:

Yes/No
Field 4:

X.

Is the farmer the owner of the land? Yes/No/Partly:

If the farmer is tenant, how much rent does he pay? Cash or in kind?

What Is the value of the land. Can you give the price per hectare?

Are the fields level or Inclined?

What is the distance to the nearest all weather road?
What Is the distance to the nearest market?

5.2

m
a.

Non-expendable means of production.
List all the non-expendable Inputs like machinery, buildings, draughtanimal, stores, irrigation and drainage facilities, etc. and indicate
material (brick, concrete, metal, wood, If applicable also capacity, life
time, current value when new. (See table 1 on next page).
12
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5.3

Expendable means of production for the whole farm.
Does the farmer use fertilizer? Tes or no.
If yes: Which type:
Price per kilo:

For which crop(s):

Does the farmer use pesticides or Insecticides? Yes or no.
If yes: Which type:
Price per kilo:
For which crop(s):

Does the fanner buy seeds? Yes or no.
If yes: Hybrid (high yielding varieties HYV)
crops

price per kilo

Local varieties (LV)
crops

price per kilo

Does the farmer make use of any cooperative purchasing? Yes or no.
If yes: For vhich expendable items.

5.4

Cropping pattern.
List the crop(s) that are grown besides rice in 1987 plus area (m^) for
each crop •
Crop
m^
Crop
m^

14

Is any land reserved for seed production?
If yes, how auch and for vhlch crops?

Yes/No

Bow «any rice crops are grows during one year (1987)?

Rice crop 1

Rice crop 2

Rice crop 3

Area in
Type of seed (HYV, LV, HB*)
Quantity of seed
Sowing dates
Transplanting dates
Bow many times Is the crop
weeded
fertilized
sprayed with insecticides/
pesticides
Barvest time
Total rice yield in kilogrammes
* HYV • High yielding variety (hybrid), LV • Local Variety, HB » Home Bred.
Can you say something about the produce of the field per hectare for each
crop in comparison with other farmers?

Is this yield considered average, above average or below average?
Rice crop 1
Rice crop 2
Rice crop 3
Level (average, above, below):

5.5

Labóur
Extended family size (living on the farm)

persons

Family members with - on fara activities

persons

- field work
Family members with off farm activities

persons
persons

How many working days In a year does the next persons work on the farm,
about?
Man:
days; Women:
days; Children:
days;
Other family members:

days; Foreign labour:

days.
J5

Which family aember(s) will eventually handle the ureum Injector?

Does this work compete with other activities.
If yes, which activities?

Yes/No

Does the injector coincide with any peak period of activities?

Specify the labour requirement, see table 'Labour use' on the next page.
Describe the labour avalllbillty and labour requirement for the field work.
Is there a surplus in labour avalllbillty. When are the peak periods?

Does the farmer use hired labour in peak periods?
If yes, for what jobs

Yes/No

Uhat are the costs for one hour hired labour?
per hour
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Table labour use In 1987 1). Fill in the number of days for each period»
Month
Rice
Rice
Rice
Total days
Number of
Number of
crop 1
crop 2
crop 3
for rice
daya spend
days for nonarea
area
area
crops
on other
field crops
•.• a2
••• a2
• «2
crops
January

February

March

April

May

June

July

August

September

October

November

December

1)

indicate for every month the activity by number (as belov) followed by the
number of days spent on this activity, e.g. 4 days of transplanting: 3 (4).
Mention!: 1. for tillage, 2. for sowing, 3. for transplanting, 4. for
weeding, 5. for fertilizing, 6. for application of pesticide,
7.for application of insecticide, 8. for harvesting, 9. for other
field vork, 10. for threshing, 11. for storing, 12. for narketlng.
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5.6

Marketing
Rice crop 1

Rice crop 2

Rice crop 3

- Area

•2

w2

•2

- Total crop yield/production

kg

kg

kg

- Hov auch rice is stored for
family consumption/feed

kg

kg

kg

- How such rice Is sold
Immediately after harvest

kg

kg

kg

- Row much rice Is stored for
trading purposes

kg

kg

kg

- How such rice is paid to the
land owner (eventually)

kg

kg

kg

To whom does the farmer sell rice?
Total kg

Price per
kg

Distance to
the farm

Date

- Government
- Traders
- Directly to the
consumers-market
- Cooperatives
- Others

Does the Government pay support prices?
Yes/No
Does the farmer use any cooperative storage?
Yes/No
Does the farmer use any cooperative distribution channels?
Yes/No
What Is the quality of the rice In relation to that of other farmers in the
region? Above/Average/Below.
Does the prices of rice fluctuate substantially within a year?
Yes/No
If yes: - How much Is the fluctuation?

- What is the highest price? And when?

- What is the lowest price? And when?

Does the fluctuation in price depend on:
- Quality of the rice?
- Season?
- Type of distribution channel?
Does the farmer sell other products from his farm?
If yes, which products:

Yes/No
Yes/No
Yes/No
Yes/No
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6.

CALCULATIONS OF THE PAY-BACK PERIOD OF THE INJECTOR 1)

A.

Area of the field, fertilized by broadcasting

a2 (a)

Yield of this field

kg rice (b)

Farmgate or prevailing aarket price (local currency)
at time of the harvest

per kg (c)

Revenues (b) * (c)

(d)

Revenues per unit of area (d) : (a)»

B.

per m2 (e)

Area of the field, fertilized by Injection

n2 (f)

Yield of this field

kg rice (g)

Fanngate or prevailing narket price (local currency)
at time of the harvest

per kg (h)

Revenues (g) x (h)
Extra costs for injection 1):
Extra labour 2) for injection
(hours x hourly wage) •

(i)

(J)

Other extra
labour
(hours x hourly wage) •

(k)

Extra other costs*
e.g. (Interest loan)

(1)

Total costs (j) + (h) + (1)

(m)

Revenues of the field Injected (m) - (1)

(n)

Revenues per unit of area of the field Injected
(n): (f)
per m2 (o)
The extra net revenue by injection per unit
of area: (o) - (e)
per m2 (p)

1)

2)

The difference between extra revenue due to the use of the Injector and the
extra costs (excluding capital cost) are including in the calculation of
the pay back period.
Extra labour • Labour for the injection - labour broadcasting.
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Calculation on yearly basis.
Total rice-area on yearly basis
ftlce crop no. 1

»2

Rice crop no. 2
Sice crop no. 3

+
Total area

The extra net-revenue caused by injection urea on yearly basis:
Total area x (p) »
(q)

Pay back period will be calculated as follows " (price injector) :
Price Injector
(q)

7.

ACCEPTANCE OF THE INJECTION BY FARMERS IN THE REGION

7.1

Para aise and Innovation
The target group for the hand operated pneumatic injector comprises small
farmers (less than 2 hectare). Bow would you classify the total farming
population in your region?
Total farm area Which part is
Number of farmers
used for rice (Z) (estimation)
Small farms: up to
Medium farms: from

m2 till

Large farmers: over

m2

(Z)

m2

(Z)

m2

(Z)

Which category could be depicted as most innovative?

Why?

How do you rate the possible acceptance of the urea injector in the group
of small farmers (give a percentage)

7.2

Credit facilities and Innovations
Do the small farmers have access to any credit scheme of e.g.:
Interest Period
on yearly of
basis
credit
The Government : Yes/No

If yes, at which rate

Cooperative
: Yes/No
Private money
lenders/t raders: Yes/No

If yes, at which rate

months

Z
——————

If yes, at which rate

months

Z

Z

——

months

Would extra credit facilities benefit acceptance of the urea injector after
•uccesful try-outs?
Yes/No
Any remarks?
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