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* FSIT, is an holistic approach which should consider 

all -mportant interactions within the farm-family 

'yst emv. 
HOLISTIC. 

RICE 

FIELD CROPS LIVESTOCK 

FARM 

FISH *OFF - FARM 

HUNTING 

* FSRE work should be conducted in an interdisciplinary 

manner 
that cuts across departmental and divisional 

boundaries. It does not replace specific, single 
discipline research, however, 
but should complement
 

it especially 
in the area of assistinq in the 

definition of research ptliorities. 

INTERDISCIPLINARY 

AGRONOMY CLIMATOLOGY 

OBLEM 

PRO 
ECONMICSSOCIOLOGY 

PLANT 
PROTECTION 
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* It focuses at the tarm level and should include 'on

_arm' trials ,,nd iesearch, where relevant, to gain a 

better understanding or real problems and of the 

pertotmunce of new technologies under actual tarm 

condlitions. The farmer should oe considered a 

partner in this phase of the research and should be
 

actively involved throughout.
 

(N- FARM: 

TECHNOLOGY PROBLEM 

* It has a stronger 'Jx'ttom-up' orientation than the
 

traditional technology-based approach developmentto 

and thus requires a greater delegation of
 

responsibility to 3unior scientists and technicians.
 

BOTTOM- UP: POLICY POLICY 

RESEARCH RESEARCH91L
TRADITIONAL 4 FSRE 11' 
EXTENSION EXTENSION 

FARMER FARMER 
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Earlier papers in this workshop have stressed a nimber 
of
 

key characteristics of agriculture in the Northeast that have
 

important implications for cropping systems development 
programs
 

in the region. Some consideration of how these implications are
 

translated into strategic and tactical re.3ponses within NERAD's
 

cropping systems component will be made here.
 

First, it has been stressed that the subsistence rice crop
 

is the key to cropping systems developnent in the Northeast. If 

improvements 
can be made to the rice crop, then constraints will 

be removed enabling farmers to diversify their cropping 

activities. Conversely, any cropping system technology which 

interferes with the subsistence rice crop is unlikely to be
 

successful (Craig and Pisone, 1985). 
 Most of the major advances
 

in rice-based cropping systerns development throughout the world
 

have come through the introduction of new rice varieties. 
 In
 

most cases these have been short duration, non-photoperiod

sensitive varieties enabling planting of rice to be adjusted 
for
 

timely planting of pre or post-rice crops (Dalrymple, 1971;
 

Carangal, 
1977). However, in rainfed environments such as the
 

Norcheast, the flexibility of photoper.od sensitive rice is
 

essential 
to ensure a crop and thus this type of breakthrough is
 

unlikely. NERAD's focus has been moving more 
towards component
 

technology work on rice itself and exploring the potential for
 

stabilizing and increasing rice yields by selective pre and post 

rice crops. 

Secondly, it would appear that northeastern farmers are 

highly skilled and their traditional practices are already well 

tuned to local agro-ecological conditions (IKU, 1982, a). The 
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implication here is that rapid, 
revolutionary breakthroughs in 

cropping systems development are unlikely. NERAD's approach has 

been more of attempting to make small improvements to the farmers
 

traditional practices in each locality based on the 
farmers'
 

problems and takinq account of the constraints facing them.
 

Many 
papers have stressed the extreme variability of agro

ecological and economic conditions over both tin and 
space in
 

the Northeast (KKT, 1982, 
 b). It is therefore unlikely that
 

cropping systems can be developed w ,.h will give optimal returns
 

every year or will be suitable for the entire region. Rather,
 

the approach should attempt to iCntify 
for each specific
 

location 
a series of low-risk, 'robust' technologies which give
 

at least adequate returns all years. 
 These technologies will 

have to be low-cost and purchased-input levels should be adjusted 

towards risk minimization rather than yield maximization. 

Finally, most of the cropping systems development work in
 

the world to date has been in irrigated areas and has been
 

synonymous with increasing cropping 
intensity (Andrews and
 

Kassam, 1976; Anon., 1975; DalrymDle, 1971). There is always the
 

danger, however, of over-empoIasising cropoing intensification as
 

the major objective of this work esptcially in rainfed areas
 

where the potential 
 for more than one crop per year is often
 

extremely limited. Previous 
papers have clearly shown that
 

although there is a potential for multiple cropping in some
 

situations in the Northeast, 
many of the current problems facing
 

the traditional systems extremely
monocrop are 
 serious and
 

warrant 
 higher research priority than cropping intensification.
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It is anticipated that NLRAD's cropping systems work in the
 

future will focus more towards tackling these problems than
 

attempting to increase croppinq interLity per se. dopefully the
 

results of this workshop will qive the project some guidelines on
 

how this may be done as regards soil-water manaqement problems.
 

Farmer Sti at egies 

It would appear that the majority of the traditional
 

croppinq systems in the Northeast are lexploitive' in nature and
 

the farmers' strategy is essentially one of mining the natural 

soil fertility built up when the land was under forest

cover (Ragland, et al., 1983). Purchased fertilizer in the rice 

crop is zero or minimal iiyd the predominant upland systems of 

kenaf or cassava also qenotatly receive no fertilizer. A review 

of tho! soil fertility levels for 4 principal villages shown in 

Figure 1 gives some idea of now lonq this exploitation process 

has been goirg on in each Province. 

FiqUrt 1. Com.bi~rd Golls iodly- dit foz NFJ'I) Principal Villages, 1983 O.M. 
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In Rol Et, where 
the land has been cultivated for the
 

longest time and 
where soil fertility levels are 
the lowest,
 

cropping intensity (Figure 2.) 
is surprisingly 
the highest of
 

all villages. This 
 is due to a locally evolved strategy for
 

dealing with declining nutrient levels 
and decreasing rice
 

yields. Farmers 
comonly plant watermelon after rice, not with 

the primary ob3ective of earning cash but more as a means of
 

'stabilizing' rice yields throuqn the residual fertility from the
 

manure and fertilizer applied to the water melon plots which 
are
 

rotated between fields from year to year in order to spread 
the
 

Denefit over all the paddy land.
 

Fiqute 2 Cropping Intensity indices for NERAD principal villages, 198J
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In Sri Saket where fertility levels have also 
declined
 

markedly the strategy appears to be one of spending more money on
 

fertilizer applied dirctly to 
the rice crop (Figure 3). This
 

has 
orobably been madt possible by the higher propork'lon of 
 the
 

rice 
harvest which is sold thus qenerpting cash to purchase 
the
 

fertilizer (Figure 4). 
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Figure 3. Money spent on fertilizer applied to rice for the NERAD
 

100. 	 principal villages, 1983
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In Chaiyaphum and Nakorn Phanom where the land h =s oeen 

cropped for a shorter period, soil ,nts have not yet
 

declined to such 
low levels a-3 
 are following the 

strategy of 'mininq' soil nutriej .ontinuous low input
 

mono-cropping. 
Figure 5 indicates . at all 3 strategies produce 

approximately equivalent rice yields. However, the dominant
 

strategy in Chalyaphum and Nakorn Phanom of mining 
natural
 

fertility Is not sustainable in the long term.
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Figure 5. Mear, rice yield: - Farmer estimates (Kg Tai)
fox NLRAD principal villages, 1983 
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Farmers 
also have various strategies for dealing 
with the
 

uncertainty of rainfall in the region. For rice these include:
 

use of photo-sensitive rice 
varieties; small, bunded fields; 

rice-storage 
 and by following what can best be termed 

'compensatory' cropping strategies. 
A qood example of the latter 
dso comes from Rol Et where farmers plant kenaf in the paddy 

before ricc. 
 In dry years the kenat produces higher yields 

firstly because water-logging problems are reduced and secondly 

because che 
kenaf can be left in the field for longer as rice 

transplanting 
is either not possible or is at least delayed by 
lack of rain. Thus, there is some compfnsation for reduced rice 

yields in dry years by higher casn earnings from kenaf.
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Results
 

NERAD has been running cropping system trials for 2 years in 

farmers fields in 9 tambons in 4 Changwats in Northeast 

Thailand. Two sets of trials have been conducted. Firstly, 

cropping intensification trials have been conducted over the 

entire tambon following DOA recommended practices for planting 

dates, fertilizer rates, etc. The second set of trials were 

conducted -in only one principal village per tambon and were
 

designed to 
solve current farmer problems identified during an
 

interdisciplinary, needs-assessment conducted in each village.
 

A summary of the results of last year's trials are presented in
 

Appendix 1.
 

Almost 100 trials, generally replicated over 5 farmers, were
 

conducted with varying degrees of success. 
 Available resources, 

however, were over-extended causing problems of inadequate data 

on which to base decisions for improving the systems and a means 

of prioritising tne trials in order to concentrate effort on the
 

technologies with the highest potential for benefitting farmers 

in each tambon was needed. 

To achieve this, a technical workshop was held to review the
 

results of all the trials onduc ed and to classify the 

technologies into 3 categories 

1. Successful technologics which are consid&red suitable for 

expansion through extension dcc-ionsLrations. 

2. Promising technologies which 3till rcquire further testing or 

modification by component technolo-gy research. 

3. Technologies 
 whieh uiyncr present or expected future
 

conditions are unlikely to significantly benefit farmers.
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As a result of this 'triage' process, technologies assigned 

to category 1 will be demonstrated in an extension phise by DOAE
 

with technical support from DOA. Those trials classified as
 

category 3 will be discontinued or passed back to the research
 

stations but regularly reviuwed to deteniLne if technological
 

advances or economic circumstances havc changed sufficiently to
 

warrant further testing. The pro3ect's cropping system trials
 

program will concentrate on category 2 with an intensive series
 

of on-farm trials including superimposed, component technology
 

work to solve the remaining problems and develop tne systems
 

until they are ready for the extension phase. The overall
 

cropping systems strategy will be implemented according to the 

system summarised in Figure 6.
 

Instead of reviewing the results of all the trials, some
 

examples will be chosen to illustrate the triage process, to
 

demonstrate the importance of understanding traditional cropping
 

strategies and to assess the potential for cropping systems
 

development in the Northeast. These examples are presented in
 

Tables 1-3.
 

A green manure trial was implemented in Sri Saket to address
 

the problems of low soil fertility and the high cost and
 

'ssociated risk of applying fertilizer to rice. Both the
 

objectives of increasing rice yield and reducing fertilizer
 

requirements were met by the trial. Although yield increases
 

were only moderate, the farmers' response was extremely
 

enthusiastic and the technology is already being rapidly adopted
 

in the area. It is believed that the reason for this is that it
 

satisfies the farmers' rice yield stabilization ob3ective but
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Figure 6. Implementation of NERAD Cropping System Trials
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Table 1. 	Examples of successful technologies to be moved to
 
the extension phase
 

1. CCWPEA (green manure) - RICE 	 Sri Saket
 

FAR ER PROBLEMS 
IDENTIFIED 


OBJECTIVES OF 
THE TRIAL 

RESULTS 
(mean of 15 
plots)
 

CONCLUSION 

2. CUBAN 	 KENAF 

FARMER PROPLEMS 
IDENTIFIED 

OBJECTIVES OF 

THE TRIAL 

RESULTS 

(mean of 5 
plots) 

CONCLUSION 

1. Low soil fertility 
2. High cost and risk of fertilizing rice
 
3. Pre-rice season underemployment
 

1. Increase rice yields 
2. Reduce fertilizer requirements in rice 

Cowpea-Rice 45-15-15 20kg/ NH SO,.YIELD=543Kg/rai 
(DM105) 16-20-0 ral 10kg/rai 

Fallow-Rice 15-15-15 20kg/ NHSO,YIELD=487kg/rai 
(DM05)16-20-0 10kg, ral 

Fallow-Ri +44kg (mean)fertilizer YIELD=444kg/rai
 
(local) 	 k 

-Yields are significantly different
 

LOW-INPUT, LOW-RISK 'STABILIZATION' STRATEGY 

- RICE 	 Chalyaphum 

1. UnstabLe rice yields 
2. Root rot disease build up on limited upland 

area where kenaf is continuously mono
cropped.
 

1. Identify a pre-rice cash-crop for the paddy
 
land. 

2. Test a root-rot resistant kenaf variety
 

Cuban Kenaf yield=280kg/ral net returns=747B/ral
Upland Thal K(enaf (control)= 207 kg/rai 
Rice after Cuban Kenaf = 46 kg/ral (4plots0) 

IMPROVED COMP1ENSATORY SYSTEM 
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does so in a low-cost, low-risk manner. 
Cuban kenaf before ric
is also cons.deretJ ready for extension for similar reasons as an
 
improved compensatory system for fluctuating rice production. 
At
 
present prices, 
the 747 Bdab net returns from kenaf 
represents
 
over 350 kg rice per rai which is an acceptable yield level.
 

Yield 
and returns from (he diiccL-son rice and the 
sesame
 
before 
rice technologies were rathcr variabl and 
well below
 
potentidl. 
 However, they repre-ent viaible compensatory and 
income stabilization 
strategies respcctively with 
consideraole
 
potential for meeting these objectives in their xespective areas.
 
For 
this reason they will r,coive nigh priority for further 
on
farm component technology triali to 
 overcome 
the remaining
 
pronlems. 
 For direct sown rice this 
will include planting
 
methods 
to 
obtain better plant spacing to 
facilitate 
weeding,
 
herbicide 
 trials 
and planting dat2 
 trials. 
 For sesame the
 
component technology 
work will concentrate on 
planting date
 
trials in an attempt to avoid water-loggi.g and drought,
 

Although not 
zeturns 
 from swect-c.orn 
before 
rice were
 
acceptable, this trial was oased on the erroneous assumption that
 
farmers wish to increase cropping intensity on their paddy 
land.
 
Farmers in Nakorn Phanom, however, have plenty of 
underutilized
 
upland 
area which they prefer to use for cash cropping where 
it
 
does 
not interfere with their subsxstence rice production. 
 The 
obiectives of the mungbean-betore-rice trial are considered to be
 
valid and 
in line with farmers' objectives currently
but 
 the
 
available 
 mungbean varieties 
are nct 
suitable 
for local
 
conditions due to their prelerence for cla; 
 -oils, sensitivity to
 
water-logging 
 and their usceptibility to 
common pests 
and
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Table 2. 	Examples of promising technologies for intensive on
 
farm testing and component technology trials
 

1. 	DIRECT SOWN RICE (UPPER PADDY) Chaiyaphum
 

FARMER PROBLEMS 1. Unstable subsistence rice production. 
IDEN'IFIED 2. Upper paddies planted only 1 year in 3
 

OBJECTIVES OF 1. Produce rice in the upper paddies every year 
THE TRIAL 2. Identify situations where D.S. rice will give
 

higher or more stable yields than T.P. rice.
 

RESULTS D.S. Rice(RD6)'TELD=154kg/rai (Rat+weed problems)
 

(mean of 5 Net returns = 127 baht/rai
 

plots) T.P. Pice (control) YIELD=0kg/rai (Insufficient
 
water for trdnsplanting) 

CONCLUSION COMPENSATORY STRATEGY FOR DRY YEARS 

Rol Et, Sri 	Saket
2. 	SESAME - RICE 


FARMER PROBLEMS 1. Limited market and unstable prices for 
IDENT'IFIED present cash crops(water melon and yard long
 

bean). 

OBJECTIVES OF 1. Test the potential of a traditional techno-


THE TRIAL logy successful elsewhere in a situation
 
with similar agro-ecological conditions.
 

2. 	Identify a viable pre-rice crop with high
 
and stable prices.
 

RESULTS Sesame YIELD = 90 kg/ral(intermittent water log

(mean of 5 ging/drought) 
plots) Net cash return,, - 747 baht/ral 

Rice YIELD - Unaffected by sesame 

CONCLUSION PROMISING INCO(E STABILIZATION STRATEGY 
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Table 3. Examples of tcchnologies unlikely to significantly
 
benefit farmers 

1. SWEET CORN - RTCE Nakorn Phanom 

FARMER PROBLEMS 1. UnderutIlization -,( paddy land. 
IDENTl rIED 

OWJECTIVES OF 1. Increase cropping intensity in the paddy 
THE TRIAl 

RESULTS Corn YILD = 2924 sni .;able ears per ral 
(mean of 13 Net returns = 176 P bt pzr ral 
plot % Rice YIELD - no (::tictable effect of sweet corn 

on yield 

CONCLUSION TRIAL ORJECTIVES Do NOT FIT FARMER'S STRATEGY 

2. MUNGBEAN - RICE Rol Et 

FARMER PROBLEMS 1. Declining ,oil fturtility 
IDENT'FIED 2. LimitWd markets and unstable prices for trad

itional cash crop (watel dlon) 

ORJECTIVES OF 1. Improve soil condition by incorporation of
 
THE TRIAL legumd crop residues 

2. Stabilize returns from cash crops
 

RESULTS Mungbean ylLld = 44 kg per rai 
(mean of 5 Not returns = 88 Baht per ral 
plots) Rice yzeld = 348 kg per rai)not significant-

Rice (control) = 344 kg per rai) ly different
 

CONCLUSION STABILIZATION OBJECTIVES NOT ACHIEVED IN TRIALS 
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diseases. It is therefore considered that more on-station
 

breeding work is necessary before further on-farm trials of this
 

technology are considered. 

Major Soil/Water Management Issues
 

It would be appropriatu to conclude with a summary of the 

major problens concerning soil-water and soil fertility 

management currently facing the cropping systems program within 

NERAD. Superimposed, component technology work is already 

plannW to address some of these issues but suggestions and 

advice would be extremely welcime frn this workshop as to how to 

best design and implement on farm trials to solve the following 

problems: 

Upland Crops - Adjustment of planting dates in accordance 

with local rainfall probabilities. 

- Selective erosion of organic matter and clay 

content (Mitsuchi, 1984). 

- Soil-acidity management. 

Pre Rice Crops - Planting methods and other soil management 

techniques to reduce the problems of water

logginq. 

- Adjustmen ,! olanting/harvesting dates in 

accordance widh rainfall probabilities to 

avoid water-logging and drought. 

- Management or -oil acidity. 

- Green manure management for maximum benefit 

to the following rice crop. 

Rice Crop - Fertilizer types/rates/timing and placement 

17
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to reduce risk under erratic rainfall 

conditions. 

- Decision guidelines based on rainfall 

amounts and dates for when to transplant and 

when to direct-sow rice in the upper paddies. 

- Rice crop residue management for maintenance 

of soil fertility. 

Post Rice Crops - Soil moisture conservation. 

- Planting methods and other management 

practices to reduce crop turn-around time. 

- Fertilizer application in dry conditions. 

Entire Cropping - Assessing trade-offs between optimal plant-

System ing dates for component crops in a multiple 

cropping system. 

- Long term assessment of soil fertility 

maintenance by cropping system rotations. 

- aximizing the utilization of residual 

fertility from a previous crop. 
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