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efmdma been exarted by and ogieers in or­effort ha scwietists 
der to eliminate the tedious and laborious method of tramsplanting paddy.
'evn composers triedhave to delete the word 'newer' in the song entitled 
2Lutin Aice ,Is Never Fun", to encourage a more positive attitude tn this 
task* 

Vorld rice land area is increasing each year by a millioU bectares 

(2). Such an increase in area is sufficient to be of concern to rice eco­
namls of the world since every unit increase in area entails a correspu­
ing additional labor and caoitai input if tte present level of rice produc­
ties is to be surpassed or at least mintained. 

Labor requiremets for producing rice vary vith time and moth of 
the year, method of planting, and locality (13). Tables I ad 2 show the 
labor variations with respect to month and labor distribution of dLffe""t 
operations for prodocing rice in Japan, considered the country having yo­
latively the higbest yield per unit area. Similar patterms misc for most 
rice producinj\ areas. 5otver, the anthly pattern will bm more uni­
form at the higher lewes as irrigation facilities increase for the tropical 
rice producing countries. Mable 3 presents the Labor requiremnts for 
various methods of plantLng paddy as reported by Johnson (13). 

The different methods of cultivating rice are the following; 

(t) broadcastin 
(2) strip cultivation 
(3) dir*ct seeding In rows, and 
(4) transplanting. 

Broadcasting 

Iroadcastift is oe of the established methods of cultivating rice. 
In Ceylonit is estimated that about 500,000 hectares of rice (which re­
presents 85% of the total area) is sown by broadcasting (14). 

Reports from RE[ (4) show that tne broadcast method gives signfil­
cantly higher grain yield than transplanting using I2? variety. 

-- eseau A Assistant and Associate Ivaluation giner, respectively, 
Agricultural Engineering Department, The InternWnaL lice Research Insti­
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Te disadvantages of the broaJcast method are: 

1. A larger input of Labor is required for good laad 
prparation especially in levelling of fields. 

2. 	 The seeding rate per unit area is high. 

3. 	 Difficulty in msitl and mechanical Weeding. 

To eliminat the Laborious Land preparatie, IM is studying the 

feasibility of adoptin the zero tillAge (6). Results from the prevLious 
*samos experimnts show a very encouraging result of 1.15 toes per hectare. 

Strip Cultivacsi 

A nw metbod of rice cultivation knim as "strip cul ivation" was 

first suggested in Ceylon by VicrLas~ kea in 1938 (15). This technique 
is 	 the cominatlion of broadcasting the seeds and crushing sme of the seed­

liWg 10-20, days after sesdiLg with the use of a bad tractor or a power 

weeder, ,lev'eug reqularly spaced strips between the rice plants. 

Results from preliminary studies oan strip cultivation (8) show that 

the yield iscoaparable to tat ofthe rowsown method. This technique is
 
an,easy and labor-saving method of establishing a rice crop and it facii­

cates wad control by mchanical mans. Its perfomnce is coparable to 
other convetional methods of rice culture and it ultimtely results in a 
lower coat of production. 

The steps in strip cultivation are (b): 

X. Prepare paddy field ready to sow in the normal ianner. 

2. Broadcast pre-gerninated seed at the recomided rate 
of 112 kilograms per hectare. 

3. setwen the 10th to 14th day after broadcasting, drain 
the paddy field, leawing a thin film of water about 
ope-half inch. 

4. 	 ilext day, run the power tiller with wmeeder weels on 
the standing crop; application of the first half top 
dressing of fertilizer during this time is recomended. 

5. 	 Impound wter soon after to enable crushed weeds to decay. 

6. Ten days after the first operation, the rensing, ferti­
lizer stould be applied and if necessary the weeder 
wheels should run over the earlier strips. 

NLieki (1962) developed a machine which can eltiiate the crushing
 
,
 

or 	thinning of strips of rice plant. This mtLbod, called "strip broadcast"



t similar to dir~cc seeding in rows. 

The uschian ba&ically Caps51s5r of; the min frasis, handle', three
clindrical seed containers, sled, and a pair of l uAels 8.,shown in 
Figure 3. 1be wheels, made of alvatnized Iron sheet, drive*the seed con­
tainers througb chat, and sprocket. Seeds fall through w ".to of holes 

.	 in.each cooatainer. The-wiLdthl of-the-.strip tobe om .aad_th aseedingrate 
can be adjusted by opening or closing the holes. Distance betwen sqaps, 
oan the other hand, is cintrolled by sliding the containers aLon the shaft. 

The sowing capacity of this mchine is 0.4 hectare per day uihic is 
5 cis more efficient then transplanting. 

Direct Seeding in Rowa 

IaceresT in direct seeding in rows dates back to the closing years 
of the HeiJL eri in Japan, iheu the use of a direct seeder named "Octopus 
leg" as introduced (2). The use of this method them sl wly declined af­
tcr the war and renewed its popularity in 1963 (12) in all areas except Hok­
kaido. In Ceylon, row seeding was first popularized among farmers in 1955 
(15) 	 by Johnpulle. He developed a simple lnually drawn seeder. 

Research work on direct seeding of paddy seeds both oit, upland and 
lowland conditions has been In progress at IRRI since 1966. The design 

concept for the lowland seeder was derived frkm the Johnpulle seeder as 
shown in Figures I and 2. Results fror experiments conducted on the use 
of the 111t seeder show that its efficiency is relatLvely high coupared to 
manual transplanting as shown in Table 4 (10). 

The procedure in using the 1311 direct seeder (5) is given below. 

1. The land should be plowed, harrowed and jevelled. The 
final harroving and levelling operation should leave 
the field in a uniforn puddled codition. Good land 
preparation is necessary and nany my consider this a
 
disadvantage. However the benefit of good land prepara­
tion 	cannot be sufficiently emphasized.
 

SSeeding should be accomplished within one day after the 
final harrowing and levelling. However, if heavy rains 
are immilapt, postpone seeding until after the rains as 
the seeds my be completely submerged, resulting in un­
even 	rows and poor plant emergence. Seed preparation
 
isast be coordinated with the period for final harrowing 
and levelling to obtain germinated seeds suitable for 
the seeder. Proper soaking and incubatioo of the seeds 
to be planted will ret ire 3-4 days. Prior to seeding, 
all the mater should be drained from the field, 

3. Do not apply water to he ,;eeded field vatil the 5th or 
6th day after seeding to allow the seedlings-to be proper­



--

ly esWblished first. It hSJb temperature or dry wa­
ther conditioms exist at seeing dtae earlier water­
tg in linited amounts my be required to mintain 'pro­
pir plant and soil moisture conditios for rapid se.4­
ling estabishmat. 

Anoher diteci\ seeder with an individual-rou hopper (Fig. 4) bas been
design"d at DU. !est results of this seeder show thac the seedipS rate(3050 &5g1ha)I' Ii ar da ie6 b.dsraw fsed. 
1-aspbantiad 

Direct seeding has found successfu spplicability In mypisces;howeer, factors concerning labor, 'eather and field conditios cannot allow

full eliaiaton of the use of the transplanting method. The importance of
traasplaaingf lies in the fact that wed control is simpler and more effec­
tive and the land is used for a shorter (by 20 days) period (13) than uhen
the rice is seeded firectly (13). Studies at LW11 (7) show the high labor
and energy input requirements for transplanting paddy. The results of these 
studies are shown in Table 5. 

Research in Japan shows that the labor requirements for manual and
mechanical transplanting of paddy are almost the sne, as shown in Table 6.
Yet, in may coimtries like China and Japan. research efforts are directed 
tomrds the productLo of mechanical transplanters; the widespread trend to
mechsnize operations in rici production has challenged engineering Ingenity. 

lice transplanting mchines already on sale and still undergoing fur­
ther iaprovement in Japan can be roughly classified into two types. one typeis for seedlings with the roots washed, and the other type, for seedlings with 
soil clods still on the roots. 

On the first type, the seeditngs are grown under onmal wet-bed con­
dittons, manually pulled and the mud washed fron the roots. 7his is the same
practice rased in traditional hand raisplanting. This machine can plant 100­
120 hills per row Ln a unute (9). even if time for fe-ding seedlings and

turning the direction of the machine is taken into account. It can finish 
transplanting 10 ares in 3 to 3.5 hours, or 4 times faster than hand trans­
planting. 

The second type is of two kinds: one which can transplant seedlings
with 5-6 leaves, and the other which can transplant seedlings with 2-3 leaves.
The former t used less than the latter because the seedlings with wore leaves 
are apt to have Both aore soil clods on their roots. require special nur­
sery box with the inside dimensions fitted to the seedling tray of the mchine.
According to Niura (9), this sichine is capable of transplanting 10 ares in
3 hourm when Fhe operator drives it in 0.4 meters per second by foot. At
ths Lrate. its capacity will be about 6 zines as much as hand transplanting. 

The transplanter originated in Japan and is now being tested in many
Interested countries like Korea and Ceylon. 
Table 7 presents the results of 
tests conducted on six Japanese transplanters. 
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Tret anE evautioa of'a hazA-cperated (locat,; wode) transplanter anda mcdanical (Japanese madi) unit is now being cAnductd at 11". Preliminarytests siw that the hand operated transplanter can plant one hectare in 30
hours, while the mechanical transplanter can 
plant .me hectare in- hours with 
aerage
an .. _forird "speed of_0.$2 -QezterSdper- oaecond 

'Ihere are some problems encoptered with the two machines. On the
hand-op taed transplanter, the fingers, often do not pick up any seedling, re­sulting '\nmissing bills. Ibis is overcm by repeating the operation but atthe expense of excessive umber of seedlings in some hills and a considerable
reductioa 4f field capacity. The mechanical transplanter, on the other hand,is ,re dit(lcult to balance despf te the floats, because of the horizontal
movement of the'seedling tray. This invariably results in crooked rows. 

VieY4ng the labor requirements and problems emcountered anon the di f­ferent methods of cultivating rice, we find that each method has its oun ad­vantages and disadvantages uben adapted. 
Each method however my bring a
substantial yield when practiced efficiently. 
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Table 1. Labor reqatreem ts for produfatg rict in Japsa by 
mct, 1950.* 

Janaary 

Febtiary 

March 


April 

may 


June 


July 

August, 


September 


October 

5oveuber 

Dec ber 


scms per hectare 

5.9 

L5.9
 

25.7
 

111.8 

273.4
 

338.0
 

221.1 

92.9
 

172.7
 

308.0 

144.0
 

29.9
 

T o t a I 1726.7 

*3. A. Stout. Equipmnt for 3ice Production. FAO 
Agricultural Developmnt Paper No. 184. 1966, 



Table 2. Labor requiremns for producin rice in Japan, 
1960.*
 

Per-

Operation lo/rslha cent­

age 

1. Seed slectioa 	 3.1 0.? 

2. Seed soakinG 	 3.7 0.2 

3. Rice m=sery prepacation 90.0 5.3 

,. PluviS 5.8uC0.4 

5. Fertilizer application 	 67.9 3.9 

6. Puddling 	 67.8 3.9
 

7. 	 Collection, transportation, and 
transplanting of seedling* 263.3 15.3 

8. Split application of fertilizer 17.5 1.0 

9. heeding 	 265.5 15.4 

10. Irrigtion and drainage 	 64.7 3.8 

11. Carecaking 	 154. 6.9 

12. Harvesting 	 381.4 22.1
 

13. thresh/eg 	 188.6 10.9 

14. Husklus 	 57.6 3.3 

T o t a 	1 1726.7 10.O 

Ml. A. Stout. Equipmt for lice Production. FAO 
Agricultarl Developm;-a Paper No. 184. 1966. 



Table 3. 	 Aversge laborw A power raquiremais for plantlug 
rice by different metaods.­

1I|
 
I 	 Iusa A i g 

1. Direct 	seeding by nak1,4 
- -81~itR~ati a d 

covering in dry sol it1o - ­

2., broadcast ba hand on dry 
seedbed 3 

3. Line seed by push or pull
 
type planter in dry soil 20 - ­

4. 	 Ed-gite or tractor povered
 
rotary see*er 0.4-t.0 - 15-30
 

5. Grain drill 15-40 bp trac­

tor in dry soil 	 1.2 - 35 

6. Aerial 	 seeding 0.3-0.6 - 16 

7. 	 Line seed by maual plant­
er to puddled soil 10-16 ­

8. Grain drill, 35-40 ap 
tractor vith skeleton
 
uheels 	 3.1 - 5.6 

4. Transplanting 
(a) Prepare nursery seed­

bed and grov seed­
lings 120.0 tO
 

(4 	?Pull and bundle
 
Seed Iings 30-4& ­

(c) Transport seedlings
 
to field by hand 6­

(d) Traasplant 	 80-It -o
 

13oyd Johnson. Pover Requiremnts in Rice Production.
1963. 



Table 4. 	 Comperiso between umau 8ly transplanted sad sacbanically 
seeded plots uJg toe IMIU-developed eilbit-row seeder, wet 
&"a, 1469. -2 

Sed Labor lb. of Tiller 
Nstbod used (mm-nr tillers/m? weight Yield 

(kg/lha) per ha) (mean) W(Ile)(Uean) 

Transplanted in 
rows V 45 199 249 448 5098 

Seeded (with 8-row 
ezperitental 
seeder) 	 52 4.89 -l 6e 630* 5434
 

Oata based Soil condition: 

clay loan, shallow hardpan with an average depth of 5 in. 
Dl an quarter-hectare plots. 	 habas 

bWhork done by 8 u~men: 2 on the planting guide and 6 doing the 

transplanting. Does not include tim in preparing seedling nursery. 

IV Labor required inoperating the seeder includes placing of
 
string I meter away from the levee as guide for straight seeding; al­
so includes refilling of seed hopper with pre-gerninated seeds. Does 
not include time spent in geruinating and incubating seed. 

* Significant. 

Highly significant.
 



o for specifiedTable 5. Hums enery nutu tasks in rice production,
Im.,1971, 

lasklTechnotogy Lt No' of Total Man- Raergy input 
06S nin per uait k-calI/sd k-cal/uqt 

lacbauicat seeder Ha. 1 312.00 1.81 3684.72 
Transplant ,qa. 10 6415.00 3.09 17937.25 
Broadcaat ie. 8 114.00 6.00 64.00 

Hand IX Ha. 3 3955.80 5.59 22111.64 
Rotary 2x Ha 2 3575.40 6.35 22739.57 
Power 2x a. 2 1521.60 7.75 11826.52 
Herbicide Ha. 1 114.00 6.00 684.00 

Sickle ma. 19 389F. 22 5.02 18790.77 

IH1RZSAIIPC
 

"HalbsP Ton 3 90.26 5.20 5096.04 
Ill1 lble Thresber Ton 4 884.24 3.73 3296.00 

-I4.Beeg~ly. Heart rate an indicator of caloric needs and 
labor efficiency. IRRI Thursday Seninar paper, Dec. 9, 1971. 

http:18790.77
http:11826.52
http:22739.57
http:22111.64
http:17937.25


Table 6. Labor requiremmts for tranplancing rice in 

k E!nslatig y an Transplanting by mchine 
Operation sha Operation per ha 

Rommva fro Nrsery and load-
Sry 100 Lag of mebine 120-220 

Transplantiug 120 Transplanting 10-30 

*H. KiAk. 4084i" on Rice Tramplanting Lu Japan. 
1963.
 

Tab( e 7. Performance of six Japanese transplanters. t 

Planting Turnit Supply time 
Treatment.s time time- of seedling Total Index Rmarks 

(ulnlO a) (ULn/bl a) (Uin1lO a) 

Shibaura 94.50 12.30 65.20 172.00 22.75 Soil 

DsikIn 170.00 12.17 . 75 200.92 26.58 prepar-

YaunQr 77.625 3.5L5 31.67 132.88 17.58 ation 

Mitsubishi 58.00 17.50 38.85 114.35 15.13 plowing 

?imetora 60.55 8.19 56.25 14.99 19.18 time not 

Kanryg 131.00 6.5043.50 181.00 23.94 included 

COeck plot 756.00 - - 756.00 100.00 

*S. H. Han, S. f. Kim, H. Y. Kin, and K. S. Shin. Field test of 
various nodels of rice transplanters. 1971. 
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