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DIRECT SOWN RICE TECHNO)OGY DOCUMENTATION (FIRST DRAFT) 

I. Background and objectives:
 

Up to one third of the paddy land in Northeast Thailand remains 
unplanted each year due to insufficient water for transplanting.
This unplanted area is mainly on the higher elevation 'upper
paddy' where it is difficult to acctmulate water due to 
topographical and soil factors. In addition, up to 20 xer cent 
of the land actually transplanted to rice is destroyed by
periodic droughts. Average rice yields are low in the Northeast: 
228 kg per rai compared to 361 kg/rai in the Central Plains (OAE,
1985). These low yields are caused by erratic rainfall with long
interspells, low soil fertility and poor soil-water-holding 
capacity. 

Many agronomic experiments throughout the Northeast (Anonymous,
1980) have shown that direct seeding of ungermninated rice into 
moist soils can help to overcome these problems by meeting the 
following objectives: 

1. 	 Ensure a rice crop every year on land that does not 
always

receive sufficient rainfall for transplanting. 

2. 	 Reduce the risk associated with transplanted rice in
 
conditions of erratic rainfall.
 

3. 	 Increase rice yields when transplanting is delayed due to 
late rain. 

4. 	 Reduce labor requirements and renove labor bottle-necks at 
transplanting time. 

5. 	 Remove some of the more marginal upper-paddy land from rice 
production by guaranteeing subsistence requirements from a 
smaller acreage thus enabling the land to be put into field 
crop production for which it is more suitable. 

NERAD's approach in the development of direct sown rice has been 
to take an agronomically sound technology and develop it through
on-farm trials into a form appropriate for local farmers. The 
breakthrough was achieved through cooperation with the 
Egineering Division of DOA in the development and testing of a 
simple and relatively inexpensive 2.-row-seeder that enables
farmers to direct seed rice in a simpl3, efficient and timely
fashion with evenly spaced hills. 

Dry-seeded, direct sown rice involves early direct ofseeding
rice into a moist seed bed utilizing rainfall from the first 
rainfall peak of the bimodal rainfall pattern common to ofmost 
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the Northeast (Se-z Figure 1). It thus allows the timelyestablishment 
of a rice crop during a period when rainfall is
often insufficient 
for transplanting thus guaranteering a ricecrop and also red%,-.ing the yieid losses often associated withlate transplanting of 
the photo-sensitive varieties 
used in
rainfed areas in the Northeast. Early, direct 
seeding also
ensures adequate root dave] pr-ccrt and thus produces a rice plantbetter ablo to withstandj the vwaiter-stress periods betweencommonthe 2 rainfall p-aks. Iis i. because a deeper root systemestablished than in tr.risplant.-d rice where root development 
is 
isadversely affectcd 1-: 

1. Pulling sec?.!ing; nurseryflc)m -> breaks off much of theroot systci and :_taLl s:co dcvolopment. 

2. Transplanting Lice seerJings iiito a water-logged, puddled
soil does no:: ?tirmlilte coot penetration to deeper soil 
horizons. 

Rice is sown i. ,,,.id '-pepni- 1:-5 by means of the two-row-seederdescribed in Figure 2. 
 his now produced commerciallyin Tailand* and ciutritly reti"ls for 2,500 Baht. It optimallyrequires 2 .o puil itpeople (although 1 strong man can use ithimself) and 1 :'ai can Le ,xed-'d [_-r hour. Consequently directseeding by this iet-od not c:J ., greatly reduces the laborrequirement for tra:isp1hntj.n3 but because the timing of directsowing can be staggorcd, Jo:' b-ttlenecks at planting time are
also significantly edic :. 

TT. Iechnol-gy Pes ir-itw;. 'r{c}2ecun~nended Practices: 

- Good land prepozatiorn i.. e. ial, plow 2-3 times and harrow
to remove weeds, further v' .%moval of weeds is recommended.Land prepar-tioin by t'c,.-whe=i tractor is recommended ifavailable ow;ing to the "i3h .4r-ft requirements of earlyplowing, but bufF,_'.o c.'r be v'ed 3uccesfully. 

- Seed should bo7% solw_: ir.idJi atelv after completing land
preparation in o-deL- tt conl-:rve s.l moisture.
 

- RD6 or RD15 are :-'eccmmencdlr varieties depending on localmarket and eat4rng preferen ".csand should be sown with the 2row seeder sct at a -!pzcinq of 25 x 25 cms at a rateof 7-8 kg/rai (5-6 ,.aeds p-r 1i.l). 
seed 

' Available from: 
 Khunasin, 107-108 Srisachanalai Road, Amphur
Sawankalok, Changwat Sukothai.. 
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Rice bunis should be left open to permit free run-off untilseedlings are appro.i:,.ately 20 cms. high and able to toleratewater-locginr. Aftei- this time bunds should be closed andconditionsw,,f standing water maintained once sufficient 
rainfall is as-xured. 

- 16-16-S -iould be applied at 20-30 kg per rai depending on-oil test valuer ,:hcn the rice is 5-10 cm. tall and when thereis sufficient scil water. Broadcasting or furrow application
10 cm from the plant rows followed by incorporation can "bedone according to 
 tanding water and farmer preference.
 

- A top-dresring of 20-0-0 at is5-10 kg/rai recormiendedpanhicle i .itia.ionif soil moisture is sufficient. Over-
at 

fertilization with N can exacerbate blast problcms in periods

of drought streso.
 

- Furadan (carbofuran) granules should be applied at 4 kg/rai atfirst fertilizer application. Further pest and diseasecontrol practices are the assame for transplanted rice. 

III. Results Summarv: 

Direct 
sown rice hcas been tested for 2 years in farmers' fields
in Chaiyaphum. 
 in 1984 trials were implemented in Ban Bva PhakKwian, Tambor. Kwang Jon,

RD6 

Amphur Phu Khiaw in 5 farrwers fields.
seed was sowm by hand dibbling in early July and an 
average
yield of 154 k-- per rai was obtained:
 

Direct Sown Rice, 1 ' Mean Min Max 

Yield (kg/rei) 154 60 247
Control plot :,ie~d-t .,n planted (kg/rai) 0 0 0
Selling price (Waht-! 
 2.0 2.0
Cash 
 input costL (3-'ht/-rai) 
2.5
 

184 168 200
Net returns (P~h,/i) 
 127 -48 294
 

Yields were .:a,hc-: ow, but in every case the transplantedcontrol could n-,t bc planted due to insufficient water. Weed
competition reduccd yi-eld significantly as land preparation 
 waspoor. Rat d-inmgm wes also severe as the trial plots were theonly food so'irce f'-r rats in the area and hand dibbling resultedin shallow p antir-- dpth and poor seed coverage. Despite therather low yvilcs Lbtaincd, farmer acceptance and interest washigh as ,cast c <cc- fromin -s'-s the trial plots was all that the 
participating f-time-consi.n ,i ) -oducedthis year. The inconvenience andn--e of plantiirg and, difficulty in controllingweeds were - .:, p drew-backs of the technology reported by
the faimers. 

In 1985 c:ooper7ti. ,' Thci the Engineering Division of DOA was 



obtained to test a two-row-seeder to make planting easier and toensure a correct and uniform planting depth. 	 Ten trial plotswere conducted on farmers fields in Amphur Chatturat and AmphurPhu 	 Khiaw and RD6 and RD15 were direct sown in mid-June.Transplanted control plots alsowere implemented whereverpossible but in most cases these could not be transplanted untilSeptember due to insufficient water. Results obtained were as
follows: 

"irect Sown Rice Yields (kg/rai), 1985 

Amphur Chatturat Amphur Phukhieo
 
Farmers Direct sown check
T.P. Direct sown T.P. check 

1 416 302

2 830 0* 	

415 268 
454 4843 436 336 	 137 
 1784 542 476 
 392 247
5 508 578 117 0* 

Mean 507 
 339 303 
 235
 

Std.Dev. 86 219 162 174 

* Insufficient water for transplanting control plot. 

Economic Analysis 

Current cost of seeder (Baht) 2500

Real annual cost (assuming 12% interest
 

and machine life of 12 years) (Baht/year) 450Cost 	per rai (assuming 8 rai/day and a
2 week planting period) 4
(Baht/rai)
Other additional costs of direct sowing


(extra seeds, insecticide, 
 etc.) (Baht/rai) 52Total cost per rai (Baht/rai) 56Increase in rice yields '(kg/rai) 118 
Cost 	per kg of increased yield (Baht/kg) 0.47 

The results obtained come a long way to meeting the objectives asstated in section I of this document: 

1. 	In all 
cases a rice crop was established and satisfactory

yield obtained even in instances where there was
insufficient water xor transplanting. 

2. 	 In both amphurs the standard deviation of yields for directsowing was reduced compared to transplanted controls
indicating less variability and therefore less risk.
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3. 	 Direct sown rice 	yields were higher than controls in both
Chatturat and Khieo cases
Phu (in both yields were
 
significantly higher 
 at the 85 per cent level of
probability). This is attributed to timely planting as mosttransplanted controls could not be planted until September
due to late rains. 

4. 	Actual costs of the technology to farmers are low and at 
current prices it achieved a benefit cost ratio in ofexcess 
4:1. 

IV. 	 Adoption to date: 

As this technology has only 
een tested in its present form for Iyear, it 15 not yet possible to guage farmer adoption. Although
this coming rice season ;ill give a true indication of adoption,
after only 1 season of testing farmer: interest is alreadysignificant. A number of farmers seeing the trial plots have
contacted project officials for further information and a numberof farmers ,hc participated in last year's trials have already
made orders tc purchase the two-row-seeder. 

V. Potential -option and benefits:
 

Because of its ability to guarantee a rice crop every year andthe way it reduces the risk of crop 	failuke caused by drought,adoption of the direct sown rice technology is expected to begreates4t in extreme poverty areas. In these areas where the riskof 	 producihg insufficient 
 rice for family subsistence

requirements is a major concern, the benefits are likely tothrough increased rice production. 

be 
The area of upper paddy land


in the Nbrtheast for which this technology has been developed has
been conservatively estimated at 10 million rai (NERAD, 1986).
If increased rice production due to guaranteed and timely

planting is a~sumed to be 100 (118 kg/rai
kg per rai increase inNERAD trials) then, if the adoption rate is 25 per cent,
increased subsistence rice production will amount to a quarter of
 
a million tons per year. Because of the nature of subsistence
farming, this increased rice production may have a welfare impact

on the families concerned considerably greater than the cash
 
value of the rice.
 

In 	areas where farmers are already consistently producing

sufficient 
rice 	to meet subsistence requirements, adoption of
this technology is not expected to lead to increased riceproduction at the regional level. In this situation, increased
rice yields per rai will enaoln farmers to reduce their riceplanted-area and diversify part of their land into a variety ofupland crops for which cash returns are higher. In Eact, much of
the 	 upper paddy land is more suitable for upland crops butfarmers continue to plant rice due to subsistence ccnstraints. 
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VI. Conditions and limitations for successful implementation: 

(i) Direct sown rice can be used on any paddy land wherereliable rainfall regularly dela, s or precludes transplanting.Either glutinous or glutinous varietiesncn can be used with 
comparable results.
 

(ii) Direct sowing should not be done. in periods of highprobability, of heavy rainfall as the newly germinated seedlingswill be killed if the field is inundated immediately postplanting or at the eary seedling stage. 

(iii) Satisfactory weed control is essential for the success ofthe technology directand sowing should not therefore beattempted in conditions of especially heavy weed infestation. Inthis respect, 
thorough land preparation is essential in order to
achieve a good seed bed and consequently heavy clay soils are notconsidered appropriate for direct seeding.
 

(iv) Direct sown rice is especially appropriate in conditiohs oflabor shortage at transplanting time itas significantly reduceslabor requirements at this time. However, at least two persons
are required to pull the seeder. 

(v) Use of the two row seeder is considered necessary forsuccessful implementation the
of this technology. Consequentlysufficient capital or adequate credit facilities to purchase theseeder are essential prerequisites for farmer adoption .of thetechnology, however a number of farmers can satisfactorily share one machine and thus reduce costs. 

(vi) Isolated pockets of adoption of the direct seeding methodmay lead to severe pest problems. theseIf are the only fieldsplanted in that area, vertebrate and insect pests are likely tobe attracted to this sole source of food. 

VII. Further research and technology development required:
 

Research at IRRI concludes 
that even in conditions of sufficientrainfall for transplanting, the direct seeding of rice does notsignificantly reduce yields (Morris, 1982). This hypothesis hasyet to be adequately tested in Northeast Thailand and furtherresearch is required to determine whether guidelines based onrainfall probabilities can be established to recopmend whethertransplant or direct to sow according to date and rainfall received. 

Further variety suitability testing for the direct sowing methodis also required. Upland rice varieties may be appropriate forthis technology owing to their better root developmentcharacteristics. In addition, photo-period insensitive varietiesshould also be tested because planting date is stabilized bydirect seeding and as a consequence adequate growth duration can 
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be guaranteed. 

Soil 	nutrient levels and pH's of the trial soils in 
 chaiyaphum
 
are hiaher than in many areas of the brtheast. Consequently an 
assessment of direct sown rice on some 	of the poorer soils should 
also 	be a high research priority.
 

Weed 	 control remains one of the most serious problems in direct 
sown rice and although herbicide use is probably not justified
under the subsitence conditions in thk. Nbrtheast, further 
research on weed control is neoded. Adjustment of plant-spacing 
seeding-rate 
and inter-row and post harvest cultivations should
 
be investigated to determine their 	eff-ct on weed popul-itions. 

As yet th re is no comercial production or marketing of the two
row-seeder in the Northeast and this limitation is already
beginning to seriously constrain farroer adoption in the region.
There is a need for the Engineering Division of DOA give
to 
technical assistance to farm-machinery manufacturers and their 
agents in th(. region in production cngineering of the seeder. 
'This will ensure that commercial [,reduction of the machine will 
keep pace with th anticipated increase in dc-mir. 

If widespread n doption of direct sowi 	 rice occurs in the 
Northeast tLn it is liKely tnat siignificant areas of the more 
marginal up,~r-piydy land will no longer iac need(ed for 
subsistenc, rice production. Yn this event, research to find 
alternative, appropriate croppinc-systa-ms for this land will also 
be nccessarv if the full potential Dnef its of the direct sown 
rice technology ar,. to be reelized. 

FOR FURTHER DETAILS AND INFORMrATION PLEASE CONTACI 

I. 	 Khun Withoon Wattanabhuti., NERAD Project, tbrtheast Regional
Office of Agriculture ano Coopuratives, Tha Phra, 1(hon Kaen. 

2. 	 Khun Wachara Njtphichit, NERAD Project, Chaiyaehun 
Sericu.lture Station, Amphur Muang, Chaiyaphum. 

3. 	 Khun Chalurm Sukasong, Farming Systems Resuarch Institute, 
Department of Agriculture, fBanqkhen, Bangk-k. 

4. 	 lain A. Craig, NERAD Projt.ct, Northeast Regional Office of 
Agriculture and Cooperativus, Tha Phra, Khon Kaen 40260. 
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APPENDIX 1 

The following NERAD Working Papers are available on request from 
the Project Director: 

NERAD Methodology Documentation Series 

MI. 	 A cropping systems technology development process: the NERAD 
model. Craig, I.A. et al., 1981. 

(Thai and English) 

M2. 	 Triage: a methodology for screening agricultural technolog
ies and prioritizing research and extension activities.
 
Craig, I.A. and Sukapong, C., 1987.
 

(Thai and English)
 

M3. 	 Northeast Regional Agricultural Development Information and
coordination system (NERADICS). Pisone U. and Hopkins, J.,
1987. 

(English)
 

M4. Rapid Rural Appraisal: the NERAD experience. Alton, C. 1987.
 
(English)
 

NERAD Technology Documentation Series 

rO. Executive 
Thamabood, 

Summary of 
S. (Editor), 

the NERAD 
1987. 

promising technologies. 

(Thai) 
Tl. Direct sown rice technology documentation. Craig, I. A. 

et al., 198. 
(Thai and English) 

T2. 	 Modified shallow well 	 technology documentation. Ragland, 
J.L. and Thamabood, S., 198 . 

(English) 

T3. 	 Demonstration farmer buying groups: a technology document
ation. Meyer, L., 198. 

(English)
 


