CROPPING SYSTEMS DEVELOPMENT AS A COMPONENT OF THE FARMING SYSTEM
AFPROACH IN THE NORTHEAST RAINFED AGRICULTURAL DEVELOPMENT(NERAD)
PROJECT : PROCRESS AND LESSONS LEARNED

Iain A. Craig

Introduction

NERAD is attempting to develop a farming systems research
and extension (FSRE) approach appropriate for agricultural
development in Northeast Thailand. It is conducting many, diverse
activities whicn are being implemented by 9 line agencies of the
Ministry of Agriculture in 9 Tambons in Northeast Thailand (Table 1).
FSRE has many different meanings to different pecople but
as far as the cropping systems com>onent of NERAD is concerned
the major elements of such an approach are in line with those

described by Panothai (1984)
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MOAC Department

NERAD Activities

DOA

Department of Agiculture

Cropping pattern trials, component
technolegy trials, fruit tree
development, sericulture improve-

ment, improved rice variety trials

DONE
Department o Agricultural

Extension

Specialist farmer training,
Demonstration field days,
Technical support and follow up

for project activities

OAE
Office of Agicultural

Econcomics

Farm record keeping, mini-evalua-

tions, economic analysis of trials

DLD
Department of Land Develop-

ment

Paddy land shaping, Compost
demonstrations, Weather data
collection, Swamp rehabiiitation,
Embankment structures, Submerged

dams, Weirs, Shallow wells

CPD

Cooperative Promotion

Market meetings, market price

surveys, group procurement

Department
RFD
Roval Forestry Department
B
5

DOLD
Department of Livestock

Village woodlots, pasture improve-

ment, watershed management

-

Native chicken improvement, Cattle/
Buffalo improvement, Pasture
improvement

- bor

Departwent of Fisheries

Fish Production improvement, Villace
aquaculture training, Fish in the
paady
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An FSRE approach is an integrated effort by research and
extension personnel who should be jointly involved during all

phases of the work.

FARMER
INTEGRATED:

RESEARCH EXTENSION

L 4
FSRE is an holistic approach which should consider :l1l

important interactions within the farm-family system.

HOLISTIC:
RICE

TIELD CROPS : LIVESTOCK

FIS ¥———— OFF -FARM

HUNTING

FSRE work should be conducted in an interdisciplinary manner
that custs across departmental and divisional boundaries.
It does not replace specific, single discipline research,
however, but should complement it especially in the area

of assisting in the definition of research priorities.



INTERDISCIPLINARY

AGRONOMY CLIMATOLOGY

TN

ECONOMICS SO0CIOLOGY

\ PLANT /
PROTECTION

* It focuses at the farm level and should include 'on-farm®
trials and research, where relevant, to gain a better
understanding of real probloams and of the performance of
new technologies under actual farm conditions. The farmer
should be considered a partner in this phase of the research

and should be actively involved throughout.

ON-FARM:

TECHNOLOGY PROBLEM

%* .
It has stronger 'bottom-up' orientation than the traditional
technology based approach to development .and thus requires
a goeater delegation of responsibility to junior scientists

and technicians.
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BOTTOM-UP:
POLICY POLICY

RESEARCH REiEARCH

TRADITIONAL FSRE L
EXTPNSION EXﬁENS ION
FARVER FARMER

There are also 2 characteristics of NERAD that are sometimes

mistakenly interpreted as being part of the FSRE approach. First,
NERAD is often viewed as an fSRE project merely because it
contains a large number of diverse activities being implemented

by personnel from many disciplines. However, unless the different
disciplines are interacting and working in an integrated manner

in order to ensure that different activities complement and
éuppdrt each other, then the ‘systemic properfies' cannot be

manipulated for optimum farmer benefit.

INTERDISCIPLINARY
HOLISTIC

MULTIDISCIPLINARY

MULTI-COMPONENT

COMngﬂNT SYS%EM

OPTIMISATION CPTIMISATION

Secondly, over-emphasis of the farm system by some FSRE
proponents can either preclude some potential development

opportunifies or reduce or even negate the benefit of some on



~-2587-

farm activities by failing to consider off-farm interactions.
The farm household system is undoubtedly much larger than merely
the land area for which title is held. The northeastern farmer
views surrounding forest or common land, roadside verges, water
sources and off-farm employment opportunities as potential

~esources within his system,

SYSTEM WORLD MARKET
HIERARCHY : NATION

REGION
AGROECOSYST
VILLAGE
FAR!!

ENTERPRISES

There are a number of key agro-ecoclogical characteristics
of Northeast Thailand that have important implications for FSRE
programs in the region. Some consideration of how these impli-
cations are translated into strategic and tactical responses
within NERAD's cropping systems component will be made here.

First, the subsistence rice crop is undoubtedly the key to
cropping systems development in the Northeast. If improvements
can be made to the rice crop, then c¢onstraints will be removed
enabling farmers to diversify their cropping activities. Conversely,
any cropping system technology +hich interferes with the subsistence
rice crop is unlikely to be successful {Craig and Pisone, 1985).
Most of the majo: advances in rice-based cropping systems develop-
ment throughout the world have come through the introduction of
new rice varieties. In most cases these have been short durationy
non-photoperiod-sensitive varieties enabling planting of rice to
be adjuéted for timely planting of pre or'post-rice crops (Dalrymple,

1971; Carangal, 1977). However, in rainfed environments such as
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the Northeast, the flexibility of photoperiod sensitive rice is
essential to ensure a crop and thus this type of breakthrough

is unlikely. HERAD's focus has been moving more toﬁards 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-ccological conditions [KKU, 1982, a). The
implication here is that rapid, revolutionary breakthroughs in
cropping systems development are unlikely. NERAD's approach has
been more of attermpting to make small improvements to the farmers
traditional practices in each locality based on the farmers!'
problems and taking account of the constraints facing them.

Many papers have stressed the extreme variability of agro-
ecological and economic conditieons overboth time and space in
the Northeast (KKU, 1982, b). It is theref&fe unlikely that
cropping systems can be developed which will give optimal returns
every year or will be suitable for the entire region. Rather,
the approach should attempt to identify for each specific
location a series of low-risk, ‘robust' technologies which give
at least adequate returns all vears. These technologies will
have to be low-~cast ard purchased-input levels should be adjusted
towards risk minimization rather thar yield maximization.

Finally, most >f the cropping systems development work in
the world te date has been in irrigated areas and has been
synonymous with incieasing cropping intensity (Andrews and
Kassam, 1976; Anon., 1975; Dalrymple, 1971). There is always
the danger, however, of over-emphasising cropping intensification
as the major objective of this work especially in rainfed areas
where the potential for more than one crop per year 1is often
éxtremef} limited. Previous papers have clearly shown that

although there is a potential for multiple cropping in éome
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situations in the Northeast, many of the current problems facing
the traditional monocrop systems are extremely serious and warrant
higher research priority than crooping intensification. It is
anticipated that NERAD's cropping systems work in the future will
focus more towards tackling these problems than attempting to

increase cropping intensity per se.

Farmer Strategies

It would appear that the majority of the traditional
cropping systems in the Northeast are 'exploitive' 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 and the predominant upland systems of kenaf or
cassava also generally reseive no fertilizer., A review of the
soil fertility levels for 4 NERAD porincipal villages shown in
Figure 1 gives some idea of how long this exploitation process

has been going on in each Province.

Combined soils analvsis data for NERAD Principal Villages,1983

Figure 1.
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In Roi Et, where the land has been cultivated for the
longest time and where ;oil fertility levels are the lowest, cropping
intensity (Figure 2.) is surprisingly the highest of all ﬁillages.
This is due to a locally evelved strategy for dealing with declining
nutrient levels and decreasing rice yields. Farmers commonly plant
watermelon after rice, not with the primary objective of earning
cash but more as a means of “stabilizing" rice yields through 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 benefit over all the paddy land.

Figure 2. Cropping intensity indices for NERAD principal
villages, 1983.
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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 directly to the rice crop (Figure 3). This has
probably been made pessible by the higher proportion of the rice
harvest which is sold thus generating cash to purchase the ferti-

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

the NERAD principal villages, 1983.
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In Chaiyaphum and Nakorn Phanom where the land has been
cropped for a shorter period, soil nutrients have not yet declined
to such low levels and farmers are following the strategy of "mining"
soil nutrients with continuous low input mono-cropping. Figure 5
indicates that all 3 strategies produce apporximately equivalent
rice yeilds. However, the dominant strategy in Chaiyaphum and Nakorn

Phanom of mining natural fertility is not sustainable in the long

term.
Figure 5. Mean rice yields-Farmer estimates (Kg rai)
300 | for NERAD 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 good example of the latter also comes from
Roi Et where farmers plant kenaf in the paddy before rice. In dry
years the kenaf produces higher yields firstly because water-logging
problems are reduced and secondly because the 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 com-
pensation for reduced rice yeilds in dry years by higher cash

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 inadeguate data
on which to base decisions for improving the systems and a means
of prioritising the 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 conducted and to classify the tech-
nologies into 3 categories:

1. Successful technologies which are considered suitable for
expansion through extension demonstrations.

2. Promising ﬁechnologies which still require further testing or
modification by component technology research.

3. Technologies which under present or expected future conditions

are unlikely to significantly benefit farmers.

As a result of this "triage" process, technologies
assigned to category 1 will be demonstrated in an extension phase
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 reviewed to determine if technclogical
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advances or economic circumstances have changed sufficiently to
warrant further testing. The project'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 the 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 de-
velopment in the Northeast., These examples are presented in Tables

2-4,

A green manure trial was implemented in Sri Saket to
address the problems of low soil fertility and -the high cost and
associated 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 vield
- stabilization objective but does so in a low-cost, low-risk manner.
Cuban kenaf before rice iz also considered ready for extension for
similar reasons as an improved compensatory system for fluctuating
rice production., At present'prices, the 747 Baht net returns from
kenaf represents over 350 kg rice per rai which is an acceptable

yield level.

Yield and returns from the direct-sown rice and the sesame
before rice‘technologies were rather variable and well below poten-
tial. Howéver, they represent viable compensatory and income sta-
bilization strategies respectively with considerable potential for

meeting these obijectives in their respective areas. For thig reason
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Table 2. Ecamples of successful techneologies to be moved to the

extension phase

1. COWPER (green manure} - RICE

Sri Saket

FARMER PROBLEMS Low soil fertility

BN —

IDENTIFIED . High cost and risk of fertilizing rice
3. Pre-rice season underemployment

OBJECTIVES OF 1. Increase rice yields

THE TRIAL Z. Reduce fertilizer requirements in rice
RESULTS Cowpea-Rice 15-15-15 20kg/+NH SoéYIELD=543kg/rai
{mean of 15 (DM105) 16-20-0 rai 10kg§ra1

plots)

Fallow-Rice 15-15-15 20kg/+NH, S0 YIELD=487kg /rai
(DM105) 16-20-0 rai 10kg/rai

Fallow~Rice+44kg(mean)fertilizer YIELD=444kqg /rai

(local)
- Yields are significantly different
CONCLUSION LOW-INPUT, LOW-RISK 'STABILIZA?ION' STRATEGY
2. CUBAN KENAF - RICE Chaiyaphum
FARMER PROBLEMS 1. Unstable rice vields
IDENTIFIED 2. Root rot disease build up on limited upland

area where kenaf is continuously monocropred.

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

THE TRIAL land,

2. Test a root-rot resistant kenaf variety

RESULTS Cuban Kenaf yield=280kg/rai net returns=747B/rai
(mean of 5 Upland Thai Kenaf (control)=207 kg/rai
plots) Rice after Cuban Kenaf = 46 kg/rai (4 plots=0)

CONCLUSION INPROVED COMPENSATORY SYSTEM
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they will receive high priority for further on-farm component
technology trials to overcome the remaining problems. For direct
sown rice this will include planting methods to obtain better
plant spacing to facilitate weeding, herbicide trials and planting
dzte trials. For sesame the component technology work will concen-
trate on planting date trials in an attempt to avoid water-logging

and drought.

Although net returns from s;éet-corn before rice were
acceptable, this trial was based on the erroneocus 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 subsistence rice production., The
objectives of the mungbean-before-rice trial are considered to be
valid and in line with farmers' objectives but currently the avai-
lable mungbean varieties are not suitable for }ocal conditions due
to their preference for clay soils, sensitivity to water-logging
and their susceptibility to common pests and diseases. It is
therefore considered that more on-station breeding work is necessary

before further on-farm trials of this technology are considered.
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Table 3. Examples of promising technologies for intensive on
farm testing and component technhology trials

1. DIRECT SOWN RICE (UPEER PADDY) Chaiyaphum
FARMER PROBLEMS 1. Unstable subsistence rice production.
IDENTIFIED 2. Upper paddies planted only 1 year in 3
OBJECTIVES OF 1. Produce rice in the upper paddies every
THE TRIAL year

2. Identify situations where D.S. rice will
give higher or more stable yields than

T.P. rice.
RESULTS D.S. Rice(RD6)YIELD=154Kg/rai (Rat+weed problems)
(mean of 5 Net returns = 127 Baht/rai
plots) T.P. Rice (control) YIELD=0kg/rai (Insufficient

water for transplanting)

- ——

CONCLUSION CCMPENSATORY STRATEGY FOR DRY YEARS

2. SESAME-RICE ‘ Roi Ft, Sri Saket

FARMER PROBLEMS 1. Limited market and uustable prices for

ICENTIFIED present cash crops(water melon and yard
long bean).

OBJECTIVES OF 1. Test the potential of a traditional

THE TRIAL technolcgy 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/rai(intermittent water logging/
(mean of 5§ drought)
plots) Net cash returns = 747 Baht/rai

Rice YIELD - Unaffected by sesame

—— i s —

CONCLUSION PROMISING INCOME STABILIZATION STRATEGY
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Table 4. Examples ¢f technologies unlikely to significantly
benefit farmers

1. SWEET CCRN ~ RICE Nakorn Phanom
FARMER PROBLEMS 1. Underutilization of paddy land.
IDENTIFIED

OBJECTIVES OF 1. Increase cropping intensity in the paddy
THE TRIAL

RESULTS Corn YIELD = 2924 saleaktle ears per rai
(mean of 13 Net returns = 476 Baht per rai’

plots) Rice YIELD - no detectable effect of sweet

corn on yield

CONCLUSION TRIAL OBJECTIVES DO NOT FIT FARMER'S STRATEGY
2. MUNGBEAN - RICE Roi Et
FARMER PROBLEMS 1. Declining scil fertility

IDENTIFIED 2, Limited markets and unstable prices for

traditional cash c¢rop -(water melon)

OBJECTIVES OF 1. Improve soil condition by incorporation
THE TRIAL of legume crop residues

2. Stabilize returns from cash crops

RESULTS Mungbean yield = 44 kg per rai
(mesn of £ Net returns = 88 Baht per rai
plots) Rice(yield = 348 kg per railnot signifi-
Rice(contreol) = 344 kg per rai)cantly
different
CCNCLUSICN STABILIZATION CBJECTIVES NOT ACHIEVED IN

TRIALS
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NERAD CROPPING SYSTEM AND COMPONENT TECHNOLOGY TRIALS

RESULTS BUMMARY

Changwat : Chaiyaphum Tambon : Kwang Jon/That Thong Year : 1584
CONTROL PLOT SELLING INPUT COSTS NET
{excluding labour) RETURNS
Land SYSTEM YIELD{kq/rai) YIELD (kg/rai) PRICE (M/kg) (B/rai) (B/rai)
Type
mean | min max |mean { min max | mean { min [max | mean {min | max mean | min | max
lrwer ! Mungbean'’ - 0 s | - - - 10 1o | 10| 233 233 233 - . 511
paddy | T.P. Rice 440 399 | 480 | 375 167 382 | 2.02| 2.0 | 2.05] 168 168 168 |11 630 792
hper Munghean 52 22 83 - - - "0 [1:] t0 248 248 248 12172 -28 512
paddy D.5. Rice 154 60 247 0 0 0 2.02) 2.0 2.05( 184 168 200 127 -48 294
Mungbean{1983)
Kenaf 154 70 238 175 145 204 9.8 5.0 [10.6 N 208 253 [t163 | 422 fuGq
(Di sease break
Ilp'[,!nd - {Otaplt‘l‘l) e e v b —_—— - —_——— _— i i ——— -
Thai kenaf 116 94 138 | 207 | 205 210 | 8.5 8 9 200 1923 208 | BO4 | 560 1049
Feanut 192 93 292 - - - 6.5 6.0 | 7.0 | 407 390 ] 425 | 690 53 1327
Upper Cuban kPr‘laf1/ 285 158 469 207 205 210 8.5 5.8 [10.3 230 208 252 2498 | 1028 | 31949
paddy Rice (RDSJZ/ 210 - - 173 - - 2 - - 183 - - 237 - -
Thai kenaf 175 ¢ 1233 | 235 | - - - 9.7 |75 o3 |23 | - - 1437 | 900 |99
Rerd Sorghum HARVEST DATA NOT YET VAILABLHFE
Upland rmmea] N S 7.,.,|,.__.. RN AV —_—— S SR
Peanut 512 - - - - - 5 - - l 652 -~ - |19nm - -
Rerd Sarghum HARV}:S'I‘ DATA NOT YET VA'LABLF‘
Upper White sesame 86 - - - - - 25 - - 292 - - [t846 | - -
paddy Rice I|iSUE]‘FIFIETT WATER POR TRPNSPLANTTNG
|

1/ DOA and RAT results combined

2/

Results are for 1 plot which wae direct sown.

Rice could not be transplanted dus to lack of water.
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NERAD CROPPING SYSTEM AND COMPONENT TECHNOLOGY TRIALS

RESULTS SUMMARY

Changwat Chaiyaphum Tanbon : Lahan Year : 1984
CONTROL PLOT SELLING INPUT COSTS NET
{axcludi labour) RETURNS
Land SYSTEM YIELD(kg/rai) | YIELD (kg/rai) PRICE (B/kg) (5/:31) t#/rai)
Type
mean min max |mean | min max | mean | min max mean | min max jnean min | max
Cubankenaf 276 217 328 8.2 6.3 7.2 246 246 246 | 1593 1529] 1804
Riee (N.G.) 414 380 455 2.5 2.5 2.5 344 344 344 €630 £0h a8
1/ .
Munglwean - 0 23 8 - - @2 - - - -287 -9R
Rice - - 580 2.5 - - 344 - - - - 1106
— - - 1
2/ !
Mungbean 75 b 08 8.5 8 L9 435 2R5 565 3’9 —ve | 1407
Rice (RD 15} 667 at0 1025 | 460 300 620 2.3 2 2.6 525 350 700 | 288 | 431! |38
; 3/
Rice 'RD 7} 1325 - - 490 - - 2.3 - - 565 - - 2880 - -
=)
E Cucumber or
= -
S Broceelli or NOT YET HARVESTED
2
a Tomatoea ar
Onions
Peanuts 365 280 | 480 5 5 5 652 | 652 | £52 | 1371 F4B | 1748
Rad Sorghum N OlT Yig 1 HAR|VE S|TED
Munjbean ALL|3 PLOTS FAILED - PLOUGI;ED IN
Cucumber 570 520 1 610 1 1 1 472 aR 48 138
Peanut 122 116 128 5 5 5 222 222 222 | 38R 358 418
intercropped
with Cassava 1980 [1860 (2100 0.6 0.6 0.6 300 300 30 1 BRR a1 60

1/

tambon trialas

?/ Principal village trials

3/ omnly 1 trial plet implemented
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NERAD CROPPING SYSTEM AND COMPONENT TECHNOLOGY TRIALS

RESULTS SUMMARY

: Nakern Phanom  Tambon Na Ngua Year 1934
CONTROL PLOT SELLING INPUT COSTS NET
, , (excluding labour) RETURNS
Land SYSTEM YIELD{kg/rai} YIELD (kg/rai) PRICE (B/kq!} (B/rai) (Afrai)
Type
mean min max |mean | ain max | mean | min max mean | min max jnean min max

Shsamp 126 102 150

Watermelon 3213 450 [ 5103

Faanutr 50 3 913
a watereelon 3331 | sa5 |ss9n
F
3 - B TR S — —t
Cu
= That kenaf 177 63 281 -

wWatermelon 2742 | 1175 | %455

Sweatcorn 900 310 (1423

peanut 142 56 288

Swestcorn 595 448 742
o
z Rice 245 | 228 | 262
J
- RN NS (U S S IS S
=]
g Cowpea 8 0 21
Lu

Rice 337 247 | 430
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NERAD CROPPING SYSTEM AND COMPONENT TECHNOLOGY TRIALS

RESULTS GUMMARY

Changwat : Nakorn Phanom Tambon Na Thom Year 1984
CONTRCL PLOT SELLING INPUT COSTS NET
(excluding labour) RETURNS
l.and SYSTEM YIELD{kqg/ral) YIELD (kg/xai) PRICE (B/kg} (!/rgi) (B/rai)
Type .
mean | min { max |mean | min max | mean | min |max | mean [min | max jmean | min | max
Sweotcorn R47 493 626
Feanut 108 97 123
8 Sesame 8 3 12
<
& Paanut 133 100 167
dm— N DR - o— et s fe
Jute 347 300 377 L
Watermelon 2255 450 | 3870
. ] J
Casmava 4101 | 8009 ; 4662
intearcrop
Peanut 0 0 1] PEANUT FATLED
Sweetcorn 75 0 220
Rice 104 [:1:3 142
. -
8 Cowpea 3 7] 9
o
Rice 66 60 12
Rice Kl 57 BS
Mingbean UNABLE TO PLANT




=276~

NERAD CROPPING SYSTEM AND COMPONENT TECHNOLOGY TRIALS

RESULTS SUMMARY

Changwat : 5ri Saket Tambon : Taket Year : 1984

CONTROL PLOT SELLING INPUT COSTS NET
! {excluding labour) RETURNS
Land SYSTEM YIELD{kqg/rai) YIELD (kg/rai) PRICE (B/kg) (B/rai) (B/rai)
Type
mean | min | max |mean | min max | mean | min | max mean | min max pnean | min | max
Mungbean 29 2 41 9 9 9 476} 476] a76| -21ni =788 | -112
Rice 436 | 3%1 | s85% 2.8 | 2.8 | 2.8 396 656 | -11 | 918
Peanut. 105 20 | 160 7 ? 7 892 | 892 av2i-ecie |-753 | 227
Rice 344 | 284 | 593 2.8 | 2.8 | 2.8 308 868 | 342 | 1127
Yard bran 470 | 330 | 660 5 5 [, 5 | t2e0] 1200] 1200t1150 | 450 | 2100
o
8 Rice 434 | 404 | 485 2.8 2.8 | 2.8 308 799 | 733 | eng
a -
Crwpea 0 0 0 - - - 148 148] 148] NEGATIVE
Rice 470 | 416 | 553 2,8 | 2.8 |2.8 198 967 | 816 |1199
Sesame 13 7 20 14 i 14 470 | 470! 470{-283 |-377 | -190
- Rice 507 | 470 | sea 2.8 j2.8 t2.8 198 1021 | 881 (1214
§ .
Baby corn 116 771 | 160 3 3 3 | te75] 1075{ ta75|-728 {-845 |-555
Rice 442 | 361 | 496 2.8 2.8 |2.8 398 763 | 611 | 919
Cowpea G.M, PLOUGHED IN AS GREEN MANURE - - -
14 14 1/
Rice 543 [ 425 |aes | 497, 3632 6‘92/ 2.8 [2.8 2.8 | o¥] - I IRTT B
44441 3474 120
o e v e

1/ Chemical fertilizwr only
2/ Parmer practices
1/ Swed the only input produced by farmers rhemsalves

‘e
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NERAD CROPPING SYSTEM AND COMPONENT TECHNOLOGY TRIALS

RESULTS BUMMARY

Changwat : Sri Saket Tambon : Tae Year : 1984
CONTROL PLOT SELLING INPUT COSTS NET
(axcluding labour) RETURNS
Land SYSTEM YIELD(kg/rai} YIELD (kg/rai) PRICE (B/kg) (B/rai) (B/rai)
Type
mean | min | max |mean | min max | mean [ min [ max | mean |min | max jmean | min | max
Mungbman 66 37 100 9 476 197 27 423
Rice 460 261 575 2.8 198 291 | 613 1212
Paanut 145 130 170 7 892 122 17 297
Rice 528 | 426 62t 2.8 398 1031 { 794 1341
Yardbean 7| 600 800 5 . 1200 2382 | 1800 | 2800
Rice 604 547 658 2.8 398 1027 573 | 1444
Cowpea 1089 | 500 | 1933 148
Rice 541 414 691 2.8 398 1117 | 760 1542
Sasame 32 30 33 14 470 -15 [ -12 4
Rice 512 | $74 599 2.8 398 1035 | 680 1279
Baby corn 65 53 a7 3 1075 ~880 | =815 | -5
Rice 558 | 308 610 2.8 398 1163 [ 1024 {13N9




NERAD CROPPING SYSTEM AND COMPONENT TECHNOLOGY TVRIALS

RESULTS SUMMARY

Changwat : Roi Et Tambon Nong Kaew Year : 1984
CONTROL PLOT SELLING INPUT COSTS NET
., . texciuding labour) RETURNS
Land SYSTEM YIELD{kg/rai) YIELD (kg/rai) PRICE (B/kqg) (B/rail (B/rai)
Type !
mean | min max |mean | min max | mean | min max mean | min | max jimean | min max
Munrbean 48 24 69 - - - 10 tn 10 344 | 244 42 1 126 104t a6
Rice 336 292 376 319 269 369 1.5 2.9 2.7 170 [ 178 178 [ £54 415] R18
Kenal (Thail 437 | 261 | 530 397" 290" 530" a5 | a.s| 8.5] 218 {218 | 21e 3500 | 2014]a284
Fice 254 173 278 | 315 269 169 2.4 2.3 2.7 178 1178 178 ) 441 228] 984
§ - . — - — -
g Cuban Kenaf 397 290 530 4372 ?632/ 5302’ 8.5 A.5 8.5 218 | 218 218 13159 224814287
; Rice 256 158 348 | 319 269 369 2.5 2.% 2.5 178 | 178 178 | 451 2181 627
é — - O _
Cowpea {G.M.) SUBSFSTENCE URE
Kenal KENAF NOT PLANfED
4/
326
Rice 410 410 410 - - 2.0 - - 2R - - 792 - -
436°
b —— - e e fe—— —_—— - —_— — — S
. LT 3/ 3/
wWhite Sesame - 0 44 12 66 18 15 15 15 42R | 428 428 -428 | 227
Rice 253 144 33 |27 272 276 2.7 2.7 2.7 178 | 178 178} 6058 212 NS
Peanuts
Rlack Sesame 72 66 8 - - - 12 12 12 447 | 447 447 413 3143 484
Rice 257 198 308 | 274 272 276 2.7 2.7 2.7 178 | 178 178§ 515 356 | 655
- Peanutse
c —
o
= . 1 1/ 1/
Thai Kenaf 309 176 429 | 224 at 307 8.5 - - 218 | 218 218 | 24n7:i279 |3426
[+
W Rice 258 199 317 | 274 272 276 2.7 2.7 2.7 176 {178 178 519{ 359 679
o
2 Paanut
2/ 2/ 2/
~uban Konaf 224 81 307 | 309 176 429 B.S - - 218 1 218 218 | 16AR{ 467 23595
Rice 242 166 118 274 272 276 2.7 2.7 2.7 178 [ V7R L ies:] 3471 272 [1: ¥
Feannt l_;

I Cuban Kenaf yields taken as control
7. Thai kenaf yields taken as control

1
37
5/

ffiack measame taken as control
Fallow-rice c¢ontrol plot
Watermelon-rice control plot
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NERAD CROPPING SYSTEM AND COMPONENT TECHNOLOGY TRIALS

RESULTS SUMMARY

Changwat : Roi Et Tambon : Na Muang Year : 1984
CONTROL PLOT SELLING INPUT COSTS NET
. {excludi labour ) RETURNS
Lani SYSTEM YIELD(kg/rai) YIELD (kg/rai) PRICE (B/kqg) (l/zgi) (A/rai)
Type .
mean | min | max |mean | min max | mean | min | max | mean {min | max jnean | min | max

Munahbean 43 18 67 10 10 10 344 344 344 S1 -168| 322

Rire 359 283 498 369 266 486 2.3 2.0 2.5 178 178 178 | 648 527 319
‘ /
z Thai Kenaf 444 | 203 | 638 [ 358" 191" 612" 6.5 | 8.5 | 6.5 | 218 | 28| 216 | 3555 | 2188 ] 5201
z Rice 342 270 433 369 2686 486 23 2.2 2.1 118 178 (13 606 445 788
. [ i-
z Cuban Kenaf LT 19 612 4442 2332 6382 8.5 8.5 8.5 218 218 218 | 2878 | 1406 | 4980
- Rice 358 243 419 369 266 4B6 2.4 2.3 2.6 t78 178 178 /37 461 814

S S _
!

White Sesame 102 a5 112 14I3 1203‘ 1433F 15 15 15 428 428 428 {11 830 | 1248

Rice 330 252 559 367 227 430 2.3 2.0 2.7 178 178 178 590 327 13

Peanut

1

Rlack Sesame 141 | 120 § 148 {1024 et 112 as | as | s | aav | a7 | w67 [12¢5| 993 | 1330

Rice 362 205 509 307 227 410 2.2 2.0 2.7 178 178 178 636 23311199
= Peanut
a L .
d 1 Y

Thai Kenaf aas 264 574 308 M2 458 4 8.5 8.5 8.5 218 218 218 3052 | 2027 { 4662
E Rice k3 ) 156 500 307 227 430 2.7 2.4 2.8 178 t78 178 SR 261 11174
a
- .Peanut

Cuban Kenaf
Rice

Peanut

o8 212 | 4568 | 3BS 264 5742 B.5 8.5 | 8.5 218 218 218 | 2398 | 1585 | 3675
368 188 | 610 307 227 | 430 2.4 2.0 2.7 178 118 178 100 199 {1468

1/ Cuban kenaf yields taken as control

2/ Thaj kenaf yielda taken as control

3/ PBlack sesame yislds taken as control

4/ white sesame yields taken as control




