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FOREWORD
 

The Louis Berger International, Inc. advisory team at Lam Nam
 
Oon produces various kinds of informational and analytical data.
 
These comprise Quarterly Reports; Technical Notes: Project
 
Planning Notes; Project Notes; Reports and advisory memoranda.
 

We collaborate with Thai personnel at Lam Nam Oon. Their
 
efforts are regarded by us as the foundation-stones for the
 
future development of a prosperous Lam Nam Oon irrigated area.
 

We believe that some of the innovations introduced at Lam Nam
 
Oon may make a contribution to the history of integrated rural
 
development in an irrigation setting.
 

Accordingly, the Center for Rural Development, which is a
 
Division of the Louis Berger Group of companies issues this
 
Report as Project Note #8.
 

Currently, in 1983 the Center supports ten major rural
 
development projects which are funded by the World Bank, the
 
Asian Development Bank, the U.S. Agency for International
 
Development, and other international and national agencies in
 
Asia, Africa, the Middle East, and Latin America.
 

As a part of it's services to clients and the professional
 
community of those engaged in rural development, the Center
 
releases technical and project information on various aspects
 
of individual projects.
 

For those interested in Project Note #8 (Lam Nam Oon) additional
 
copies may be obtained from the Center for Rural Development,
 
c/o Louis Berger International, Inc. 100 Halsted Street, East
 
Orange, New Jersey 07019, U.S.A.
 



I n t r oduc t i on 

The agro-ecor,omic component of the 19S2-1?8, iatir i ion 
ce-rat ion. re--.erh prccgr.am at the Nam
Lam ion
Project, Sako Ir.r onak hon was i mp I eme n t ed i n .i larn d c on. li dat ion 
areas. Data col 1ec t i on .as conduc ted dur i ng the dry season
croppcig period, bpigL; i ng ir December 1582, thrcugh June I583. 

The 1 .rd 
consol idation are as of twowere t>pes: 

1) Ext en si ve dev el opmen t areas are t hose i n h i c h pl otboundaries are 
not rearranged and 
there is no land level ing. The
on farm wa ter de1 iver. system i s designed to supply not les-s than
70X of all farmers in the system. In addi tion, ti tle deeds are 
awarded. 

2 ) r t en s i ve deve 1opmen t are as are those i n wh i ch p1 otboundar ies have 
been rearranged and 
land holdings o individual
farmers con.so1 idated, The design of the on farm de1 ivery system,is on a "block.." b.asis ai. land the
. 1nd in intensive 
ar ea is leveled.
As descigneid, 1O'C of a.ll land holder- in the 
area will receive aregular supply cit inn i gati o L.ater . As in ex tens i ve areas, title
 
deeds are awarded.
 

Thus, 
 in this study, when references are made to extensive
and intensive areas, it this
is de-finition to which the readershould reter.. Also, as a matter of clari-fic.aticn the terms landdeveloprment and land consolidation are 
u.sed interchangeal.i atLam Ham Al though extens i ye deve 1opmen t is not 1and
. ron. 


ccnsolida tion 
 in a pure sense, the construction of the on arm
del ivery system in e:tensive areas isse ing implemented under the
 
1974 Land C:on.scol i'dati,on Act.
 

The construc t i on of on farm ,-,e 1 ivery systems i n 1consol i dat i on a .reas is s.ti 1s1 
lnd 

i n progress at Lam Nam Lon.Con.struc tion is expected to Le completed b September., 1585.
that time, 176,? ,6 ra I 
At 

.,,i1w1 h ave Lieen develcped under theextens.ive sys..tem, 
and 8,804 rai under the intensi.e system. 

it is thus iripor tant that agroc-ecorncmic re.earc h 1 inked
cgation w..ter continue in both land 

to nrn irr .. man.egement 
 consol idationtypes. Each sys tem is.exp ected tc its. a.,'hav_ ong pointsaa..well
Si ts- constr ain t.s. Identi fication of 
prol1ems and s--olutions. i soften possible thr ough an e.nals::.si of e.ro-econc mic dat. 

http:e.nals::.si
http:prccgr.am


This repor t compares the inputs and output of a sample of 51 

9r oucridriut producers i r the ex ternsi end in tens i ve 1and 

:onsolidation areas of Lam Nam Oon. The report also includes a 

prel iminary anal :ys is of input 'and output differen':es among 

ieadender, mid-di tch, and tailender farmer irrigators in both 
types of land consol idation areas. As many of the extensive 

,r oducers were cultivating groundnuts for the first time, only 

preliminar.y conclus ions can be dr awn fr om the s tud. 

Anal ys s was made possi ble through the effor ts of the 

research ass is tant attached to the Louis Berger Interriational 

:onsulting team , Mr. Dus i t Chanthar yhun, who was re.sponsible fcr 

collecting field data. Also of great ass istance was Mr'. Willi am 

De11, the irr igation engineer on the Berger team, who prepared a 
:omputer program which greatly facilitated data processing and 
anal ysis 
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1 . METHEODOLOGY 

1.1 The collection of agro-economic data from groundnut 

producers in the Lam Nam Oon area during the 1?32/,3 dry season 

was linked to the del i very of irrigation water in land 

conscil idaticii areas. That is, a sampling of groundnut producers 

was selected based upon their location along ditches in Ioth 

extensivye and intensivye land develcpment areas. A sample size of 

51 farmers, or 5X. of all farmers culti vatinc groundnuts ('93':-) 

was dii.,ided into three categories: 

Category I - Headenders - thcse farmer-- who..e plot.s were 

located at the head of an irrigation del ivery 
di tch, nearest the farm turinout (CHO. 

Category 2 - Mid-ditch cultivators - those farmers whose 

plots were located near the middle of an 

irrigation delivery ditch. 

Category : - Tailenders - those farmers. whose plots were 

located near the end of an irrigation del ivery 
ditch, farthest from the farm turnout. 

1.i.1 Samples within each category were divided between 

the two types of land development areas as follows: 

CATEGORY INTENS I VE EXTENS I VE TOTAL 

5 12 

Mi d-di tch 8 10 18 

Tailenders -" 15 21 

Total samples 21 30 51 

Headenders 7 


1.2 The d-i tches or chak areas wi thin each lan'd consol idation 

area were selected based upon the following criteria: 

1.2.1 Number of farmers cultivating: In order to Le 
able to take a sampl ing of farmers in an area, it was necessary 

to select ditches which had a significant number of farmers 

cultivating groundnuts along all sections of a ditch. 

1 . 2.2 S i n ce mois t farmers i n 1 and c -nso idat i o ar eas 
had been organized into water user groups, it was as-suimed that 

mcst ditches, would have some minimum management of water. Thus, 

water del ivery was not a factor which influenced the selection of 

one di tch over another. 

1.2.3 Length of the ditches: It hasi been observed that 

the lengths cf on f a.rm irr i gat ion -deli very ,ditches in the 
extensive land consolidation ('levelolpment) areas are frequentl1:y 

longer than those in intensive areas. 
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2.3 Labor se 

F i our. f or 1.=.br- u .e are bac.d up or d: t -a cc 11ected -or­
the t pr, imar act i.' i t ,-f r oundnu t pr.cdu,: t i oneh4e rie- I and 
pr.eparation a rid 1 .nt i ng mai riteri ance arid h ar, veast i rin, (I in uin r 
po.s.t-hari.- t hancl i r, a.t the f.-arm 1eve 1 . Labor. us-c. i-- rmeaSur-ed 

r M R , n e a q u -i it t c aippr,::,:4f ac eth M a n i u k 	 ht 
c u r =. r d ui c.or.t i cnorpr e ate r .a1: 	 The. . I c,. -.t c : 1 i n t ec, -F p,r.c_,' d v. r,e 1 .3.t e dd ctiui,.,itie=j .... , 	 ,, -F1_.b,,.r ,the 

Larn t1ar dur i inc the 1 dr," s. son wk!- the as i n 
the 1e 1 as c, n - 25 L a h t pe r da :. n 1 :.i r.r enqrue t 1 , were 
d - I 1-I b r. ...a e -. d i -"-fere n t : or en a n d wi irore n 

"c, nr rc.re.. 	 . Lame 

S- art i c i t ed m. n po, e r e mp I o- e d i n -a 1I 
producti,-n . ti u i tI a...- pri mar, i 1 Fam I1-, 1.abor . Hi red 1abor-

Sep I o- ed ma in I i i s 1 prep ar a t i o n i.,) i t h the h i r i ri c o 
c orr r c i a 1 p 1lough i rig aS.e r- c-ae. 1mo'-.t n o h i red 1abor wa-a u-.se d tc 
ma i nt.ai n the cjroundriut crop i n a 1 ar-eas. m o st c a.-Se.a ons 1y an 

ri s-i nnfi i c ant n umber -,f 1-aa or. er .. ,ere h ir ed toc F.orkcn harve-at inrc 

2. 	 .2 Land pre pa:rat i on and Il .-.n t i n 

Ail thoucih hea.derider", tended to ua- 1c--s.c; . amiI ly 

1abicir n I 1arid pr-epar, at i on and p1 an t i ri th-an mid-di tc h cu 1 t iv t or.. 
arid ta i erider the>-.. tended tc' i nieSt mor-e i n hir.ed abor th.a.n 
producer..- i n oith er, cat giories F..m i 1.1 u-e m ithe too e c. aL.c'r by 
d i t c h c u 1 t i va:. t c r--. ai.n d t a i 1e n d e r- -u a n - a'r do u bI e h a t C-f 
headender-, i n I -ri.d prep:ar_.t i in and p iant i ing. Th i a ma:. Lie due tc' 
the cre.ater. deplendence c-f headender- c,ri h ir-ed 1ab-or. 

I n t h a t the h i red I abcir c ompoin e ri t c cIn-. i st.­
pr- i mar i 1 c-of, e r, c i al I p l ou gh i ng S.er , i cc a headende... r :.'c ri-a-, Lie 
seen benei i t i ric -r om the ir- 1 cic at i or, - at the he ad o- an i r-r i cia t i or 
cll iver.y ditch: hav..,i, i ..tively :,. to ck r. ela -. aece.-.- irr-igc-x'.+ior, ria1 
-.er. i ce r- a . I t rna L e t h t t r.acto r- d r. i . e r- r 1c-a i,- 11 i nc 
oI p'v ,.e p i 'Uh i .- ti ar-ea.- ther.c... don :he dic-hhur due 

tco in'. c.di -. ii it.-.. -rn t iorial -actcir tc ccri-idcr ia that 

ther.e 	 ri- . e i -a.t a -hcir.trage c_-F t r .=-c t or. a- Irc'v i d i n - o'm er-c i a 1 

-e cic Cn: 	 the thep1I cuchih i r - r.v e.--a t La:.m 1am thu a cii v i dr. i ver s 
,ppcr.tu i I .. ,. , - a 1. c t h e p 1 cnt a t c Lie p1 u c) h ; . T h e ar-e . 

C-.electe arPe thi=.e A, i th e-a->- . .,_- , i .e : tho-ae near.e.st 

r r i g=. t io n c ;4r a 1 a r- i cc r. ad-a q r he aide ri de r - - .h o.s p 1 c t-. 

cc-.. ted n ear. the - .rr tur.nout ( I:H) , 1r. m id-di t ch cult i v-at or.­
.:.F1d t a i l n de r-s niTa.>" -ear. t ha- t h e i e 	 tc0c' t e- t w'.. I p 1a n t i n 1.a. i-F 
t h -ia i t Fcir. the tr a: t r.6s t c c rip1 e te p oucih i nci c,-r. he d.,e nde r. -. 
The:. thu u. f-.mi - a .icir. ti pir-p-arc their -ai=.oI 

'A.h e r t h e t-o t ,v al u c-, c- 1a bcr- u =-. I r 1 -an , 
.r, r ,D-. r' t - n f c,.I -rl t i n , i . . -.F c . h e n d c r- ­ e s- e n -a-
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However, headenders in intensive areas iniested the 1east amount
 

of fai l: labor per rai in maintenance cf their grounrdnuts. This 

may be attributed to two factors: 

i. the in 	 . through theeaseness managir g w.rc ater 

intensive on farm del ivery system; and 

i i. the high investment in hired labor for land 

preparation. 

As mentioned above, hired labor -For land 

preparation consisted primari1y of commercial tractor ploughing 

services.. It is assumed that mechanised soil preparatiorn is 

general Iy of a higher quality than h.and ploughing using a 

buffalo, therefore less manpower was required to mairtain the 

grouncinut plots. 

There was no significant diff erence in the value 

of labor use between tailenders and m d-ditch cultivators in both 

types of land develcpment areas. 

Expend i ture on labor for maintenance had no 

scigni ficant impact ol yield per ra i, area revealed by these 

correlation coefficients: 

Headenders : r = 0.15' 
Mid-ditch culti,.vator. : r = 0.20 

Tai lenders : r = -0.2' 

Nor did the manpoJer invested in maintenance have 

any affect on net return: 

Headenders : r = 27 

Mid:ditch cultivatcr. : r = -. 30 
Tailenders r = .21 

2.3.4 	 Harvesting
 

The harvest ing and post-harvest labor use 

component cons.isted of several activities: harvesting, cleaning, 

grading, packing, drying, and transporting to a point cf sale. 

'
 
Headenders in both extens.ivye and intensive area s 

tendend to inves.t less manpower in harvesting than both mid-ditch 

cultivaors and tailenders, although on1y when compared to mid­

ditch cul tivators in intensive areas was the di fference 

- ni i I: . This may be due to the fact that headenders 

expended le-ss time in mo inrg the groundinut. to a point of sale, 

due to their loca tion nearest to the irrigation canal s.ervice 

r oaids. 
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Both headenders and tailenders in intensive areas 
hired labor to assist with harvesting. This may be related to 
the fact that both categories of cultivators planted an average 
of over four rai per farmer approximatel 2/5 rai ( 600 sq 
meters) larcger than the next hi ghest figureq 3.75 ra.i 

Mid-ditch cultivators in intens ive areas expended 
the greatest amount of family labor among all categories on 
harvesting. The result was the highest yield per rai, but the 
lowest return on famil labor use. 

When compar ing extens i ve and intensive land 
development areas, producers in the e.'tens ivye areas tended to use 
significantl y less total labor per rai for harvesting than those 
in intensive areas. This may Le due to the fact that producers 
in extensive areas had smal ler areas under cult ivat ion. 
Producers in intensive areas, on the other hand, were cultivating 
larger areas and perhaps felt the need to expend more labor to 
attempt to bri ng the highest return on their overall investment, 
which was larger than that of farmers in extensivye areas. 

2.3.5 Total Labor Use
 

When comparing total labor use among headenders,
 
mid-di tch cultivators., and tai lenders, headender.s are observed as 
using the least amount of mandas.cf family labor. In a.ddition, 
headenders have the lowest baht equivalent expenditure for labor 
use.
 

For all categories of farmers, the labor 
investment in land prep .raati on and plantinq was s ignificantl> 
greater than the expendi tures on labor for maintenance and 
harvest i ng. 

The total number of f.amily 1abor mandays ranged 
frcom 18.0? mandays per ra.i for headenders in intensive areas., to 
12.'2 mandays, per rai for mid-ditch cultivator=, in intensive 
areas. The average member of fai ly mandays per rai in both 
intens ive a-nd extens ive areas for all categor ies of farmers was 
26.60.
 

The impact of famil> labor input on yield per rai 
is. meas.ured by the coefficients of correlation as follows: 

Headenders r = .21 
Mid-ditch cultivators: r = .48 
F.ai 1enders. : r = .07 

Only with the mid-ditch ultivator.s would an 
increase in the use of famil labor have a slight impact on 
increasing yields. 
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When compar ing total labor use in extensive and 

intensive -areas, the baht equivalent experditure cr labor was 

si n if i cart 1>' hi g.her in the i ri terisiv e areas. This may be 

attni L u ted to the wi..i ess ot prciduc ers i n the i n t ens i ve ar eas 

toi rivest i ri man power, ia se d up on several years prey ious 

exper i ence w i th dry: season crop produc t i on. Producers i n 
iex tens ive areas q hcwi. ever', ha vi ncy c r . e ,er t 1 l beern p rovi ded w i th 

a marn a suppy cf i r at ion water were less w i 11 i n t c: i ivested 1 
man power. 

At the same time, producer! i x erins, ie areas 

tended to i-e miore eff icient with the use cit l1bcr. Extensive 

p r odu ce rs uss-d arn aver.ac e of 28 . man das If to79 cf aior. pr cidiu ce 

one ri of goundnuts, as opposed to :35.15 mandays per rai for 

producers in intensive areas. This- is. greater than 15.7 manda.s 

per rai reported in a 1cr.1d Bank repor t on irr igated groundnut 

prduction in Ncr theast Thai 1-and. 

2.4 Total Cash I npu t Costs 

The tota1 cash inestment made b>' groundinut producers 

consi sted cif expendi tures fo the fo1 lowi ng inputs: seed, 
ferti lizer, equipment., hired 1labcir and interest. 

2.4.1 Grocundnut producers in extensivye 1land deve1opment 

areas expended s i gni i i carn t 1>' 1ess per ra i than those farmers in 

i ntens i e are a . This is direct 1> r ibuted tci the snal1er 

amou nt i nvested in hired 1 .bi by prcduce rsin tens i ye areas. 

Interest on production lo and and depreci.aticn on equipment were 

in.si,-gnificant fac tors in total c.ash input ccsts. 

2.4.2 IWhen compar i ng total cash i npu t costs among 

headenders mid-di tch culti.vatirs, and tai lenders, the ta ilenders 

expended 20% 1less than headenders and 17%: less than m id-di tch 

cu1tiv.ators. The tendency f ir tailenders to invest less. in a dry 

season grcundnut crop may re, ect a he.si tancy on their part to 

risk investment capital. There ma:' rema in scime doubt, real or 

anticipated, that be i ncj t.ai lenders, they may experience an 

i n c cn s i ten t sup pl of i rri a t i n wa ter. 

2.5 Yield and Sale Price 

2.5.1 The avera'.ge y ield of gr.oundnuts at Lam Narm Oon 

for the 1?32/3 dry seascn crop was 172. 6 k i 1cogr am s per rai 

based upon a samp1 i ng oif 1,65 producer.a , or 17Z if a1 1 qroundn ut 

producer.s. The yields of the 51 farmers sampled fior thiis study 

w..ere ,-r than the average for the entire pro.jict .re : 

Headenders = 15'.4' kg'. per nai 
,Mid-di tch cul tiv.ators = 166.0 ,. per rai 

Tailenders = 144.57 kgs. per rai 

12
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As a group., tailenders had an average yield which 
than mi d-di tch 

wasE,' 1ess than headenders, and 13 1ess 
be attributed to:

This 	 lower yielI maycultivators. 

i f i cant 1 w amount of1 c.eri 	. the s-i cr 
tailenders., whenfertilizer applied by 

compared to producers in the other two 

categor i es; 

the Iower expend i tur'e or ccmmerc i al
ii. 


services by tailenders inploughing 
extens ive areas, expressed as hired 
labor ; 

i i i 	 an incons ist.ent suppl' cf water for 

irrigating the groundnut crop. 

out at this time that an
It should be pointed 

the tailenders is
supply 	 of irr igati,,n water to

inconsistent 
on farm 	 and in-field water use

result of inefficientprobably the 
and 	 farmer irrigators whoChak leaders 	 are 

management. 	 so
with 	 the system of on farm distribution, especial1>

unfamiliar 
to mismanage irrigationwould have a tendencyin extensive areas, 

would have a direct affect on 
water. This. management constraint 

the yields obtained b> tailenders. 

There was no signifi cant difference in yields
2.5.2 

areas.by producers in ex.,en-ive and 	 intensiveobtained 

izer appl ication
2.5.3 	 The correlation between fer til 

>ields was not significant:and grcoundnut 

: r = .24Headenders 
r = .27Mid-ditch cultivatoir: 

: r = .25Tailenders 

in the 	 sale
2.5.4 	 There was no significant difference 

n 
among the three categories of producers.

price of groundnuts 
?.23 	baht per kilogram

two areas. The average sale price wasthe 

for dried., unshelled groundnuts, at the farmgate,
 

2.6 	 Net Returns 

2.6.1 	 There was no significant difference in the ne. 

the three categories of groundnut producers
return 	 per rai among 

lower yields , 
areas. Although tailenders had sl ightl y

in the two 
they also had lower cash input costs., thus minimis-i ng the 

in net return per rai,difference 

2.6.2 	 iWihen comparing extensive and intensive areas, 
obtainedand mid-ditch cultivators, in extensive areas

headenders 
their ccounterpartsreturns per rai thansignificantl> higher net 

for i>' the fact that input
areas. 	 This is. acccountedin intensivye 

although yield di-Fferences 
o.ts, were low.er in extensive 	 areas., 

were 	 insi gnif i cant. 
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Tailenders in extensive areas, however, obtained
 

a net return per rai apprcox imately 20% lower than their
 

counterparts in intensive areas. This was due directl to 
significant1y lo'w,.Aer yields obtained b> tai1enders in extensive 
areas, and the sl ightly lower sale price obtained by them. 

2.6.3: 	 The lowest net return was oLtained by headenders 
be due to the fact that yieldsin intensive areas. This may 

oLtained i-y producers sl ightly ,ower than inthese were 1> farmers 
most other categor ies. In addition, total cash input costs of 
these producers were s._-ignif icant1>' higher than all1 but one other 
category of farmers sampled. 

2.6.4 The f igure fcir net return per manday of family 
labor is a measure of opportunity cost. As the local rate for 
dai 1 ' 1abor i s 25 bah t per mandax, the farmer must obta i n a 
f igure for net return per manday of famil>' labor greater than 25 
baht in order to make the cul tivation of groundnuts an 
economically viable activit . 

Data analysis here reveals that headenders 
obtained the highest net return per manday of famil> labor ­

58.47 baht. This f igure-is 46% greater than that obtained b>' 
mid-ditch cultivators, and 42% greater than that for tailenders. 
This high return to family labor input ref lects the low input of 

family labor by headenders, with a corresponding high input of 

hired labor., primarily for land preparaticn . As both mid-ditch 
laborcultivator. and tailenders were heavily dependent on famil 

in all labor activities, the return to famil la-or was lower. 

The lowest return per manday of family labor was 
obtained b>' mid-ditch cultivators. in intensive areas. This group
 

of producers employed the highest number of famil> laborers among 

the three categor, ies. cif producers., resulting in a low 25 baht net 
return per manda" of famil labor. 

2.6.5 	 When comparing extensive and intensive land 
inconsolidation areas, headenders .and mid-di tch cultivators 

extensive areas obtained slight ly higher returns per mandax of 
family labor. T._ilenders in the extensive areas obtained a 

sl ightly lower return than their counterparts in the intensive 
areas. This corresponds with the net return per rai obtained by 
farmers in each category. 

3:. SUMiARY 4AND CONCLLINSI NS 

For most cif the thi r ty groundnut producers samp1 ed in 
extensivye areas, the 1982/83 dry season was. the f irs.t in which a 

managed supol y of irr igation water was. available. 
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A significant number of mid-ditch cultivators and tailenders were
 
cultivating groundnuts on their own land for the first time, as
 
water was made easily available through the on farm deliver'
 
system. Previous to land consolidation (development),
 
he.adenders , or farmer-irrigators reares t to the farm tur.ricut
 
(CHO), were the pr incipal cultivators of dry season crops.
 

prel iminar-y 

'
 

Thus., one can draw C 1:nl: 	 conclusions from an 
analyvsis of data from one year s production experience. 

3.1 The land area cultivated by each producer wa-s not
 
sign i-f icant1 y affected by the farmers location along an
 
irrigation del ivery ditch. However, headenders tended to plant a
 
sl ightly 1arger area than did mid-di tch cul tivators and
 
tai lenders.
 

3.1.1 Farmers in intensive areas- tended to cultivate a
 
larger area of groundnuts than those in extensive areas. This
 
may be due to several factors:
 

a) 	 the fact that farmers in intensive areas 
have had more experience in cul tivating 
groundnuts in that their on farm delivery 
s-ystem has been in place for several 
years;
 

b) the management of water in intensive areas 
may be more efficient due to the longer 
experience of c-hak 1eaders and farmer 

irrigators in using irrigation water for 
dry season management; 

c) 	 in that the topscoil in intensiye areas was 
disturbed during land level ing, farmers 
ma feel it necessary to cul tivate 1larger 
areas- in order tco restore fert i1i ty to the 
so i , and/or to compen.sate for lower 
expected yields. 

3.2 In anal ysing the use of agricultural inputs-, tailenders 
tended to use les-s. chemical fertilizer than headenderss or mid­
ditch cultivators. This ma>- be due to several factors: 

(a) 	 hes.itency to risk capi ta inves-tment in fer'tiI izer 
as they are uncertai n of a consistent s-uppl1 of 
water to i rr i gate the crop; 

(b) 	 lack of technical agr icultural knowledge related to
 

proper fertilizer app ication to groundnuts; and 

(c) 	 insufficient funds to purchase fertilizer. 

:.2.1 Headender- and mid-ditch cultivators in intens,ive 
areas use d significant]1" more fertil izer per rai than their 
counterparts in e:'tensive areas. 
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This 	may be attributed to:
 

(a) 	 an understanding of the benefits derived 
from proper fer til izer application; and, 

(b) 	 the need to compensate for the poor qual ity 

of soils in the intensive areas as a resul t 

of land le,.el ing. 

have lower 	 overall3.3 	 Headenders tended to a input of labor 
use. At thedue 	 tc' a significantly lower rate of family labor 

same time., headenders had a sign ificantly higher rate of hired 
hiring of commerciallabor use,, con-.isting pr mar il>- of the 

ploughing services. Headenders may have to engaged thesetractor 

services more frequently due to:
 

(a) 	 the familiar ity of the tractor drivers with the 
locaticn and owners csf headender plots; 

(b) 	 easier accessibilit to headender plots due to 

their location near to ir r igation canal maintenance 
roads;
 

available family labor i, headenders;(c) 	 a lack of 

and,
 

(d) 	 a better understanding of the benefits of mechanised 
ploughing b> headenders. 

more3.3.1 	 Mid-ditch cultivators tended to invest laior 
than headenders and tailenders.in land preparation and planting 

An analysis of correlation coefficients for the impact c-f land 
indicated that mid-ditch cultivators wouldpreparation on yields 

obtain higher yields from an increase of laL-or use for land 

preparation and pl anting. 

M.'id-di tch cul tivators- would alsc obtain higher 

yields from an cverall increase in famil labor use. 

on3.3.2 An examination of the figures laL-cor use 

indi cated that producers . in. extensive areas were generally more 

efficient in using labor to prcsduce groundnuts. The total cosst 

of labor use per rai was s-ignificantly less for extensive 
of theprcoducers than those in 	 intensiye areas. However, in two 

farmers- qyields- in extensive areas werethree categor ies of 
onsmoewhat l-cwer than in intensive areas. The lower yields may, 

to a lower rate of fertilizer applicationthe othen hand, Lie due 
bL' these extens ive pro.,ducer. 

3.4 Tai 1 enders, general 1 y had a 1ower level of total 

prcoduc t i on expendi tures than headenders and mid-di tch 
attr ibuted to a hesitency on the partCultivators. This may be 

to in seascon pr.c-duction a r esultof tailenders invest dr y crcip 	 as 
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of previous experiences o.,ith an inconsistent supply of water for 

i rr i gat ion. 

3.4.1 	 Producers. in intensive areas had si on if i cant ly 

higher total input ccsts than their counterparts in extensive 

areas. Several reascns.may acco unt for this: 

a) 	 a wi 1 1 i ngness to make i nv stments i n dry 

season crops based upcn prey i ous hI gh 

and/or posi tive exper ences; 

b) 	 the need to ccimpensate for poor s.oils, due to 

land level ing LW' investing in agricul tural 

inputs and hired 1 abicir to maintain 

profitable y ield levels.; 

c) 	 a good understanding of agriculture 

techriques associated with dry season 

irrigated groundnut production. 

3.5 Tailenders experienced sl ightl lower yield's in both 

extensive and intensive areas. This may ie due to: 

a) lower total cash investment bi> tailenders; 

L) lower rates of fertilizer application;
 

c) either flooding or an 	incon.sisten t supply of 
at the ta i l end of thewater for i rr i gat i on 


delivery ditch.
 

3,6 There were no sign ificant differences in yield per rai 

land areas.between 	intensive and extensive consol idation 


3.7 	 Prcducers in intensitve areas tended to have a lower net
 

rai. ie due to input costs of
return per This may the higher 


these producers, as there was an insignifi-cant difference in
 

yieds in the two areas.
 

Tailenders in extensivye areas did, hcowever, exper ience 

a lower net return per rai when compared to tailenders in 

intensive areas.
 

3.8 	 In ccnc 1usion, evidence seems to indicate that 

risk investing agricultural inputstailenders may be unwilling to 

,
 

and lalior in producing a dry season groundnut crop. Headenders 

onI the cfihcr .-nc, are either more willing to invest, or are in a 

Lietter physical position to benefit from irrigation .system 

infrastructure (roads, canals, ditches).
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4. RECOMMENDAT IONS
 

that ei ther a Royal Irr i gat i on4.1 	 It is recommended 
Agr icultural EconomicsDepartment economist or the Office of 

conduct a similar irrigation operations, r esearclh program during 

1?S3/4 dry season at Lam Nam Oon. The purpose of such a 
t he 
program would Le to follow up on the research analysis contained 

in this report. The cibj.ectiv.e of the program should be to 

the conc 1u.si onsa drawn frcm this analyysi s areJe term ine i	f 
a of obser vations of grouncnut productionverified in se.cond year 

by farmer-irrigators. 

4.2 	 If the Louis Berger Inter-rational Inc. advisory team 
Septemberassignment 	 ia--further extended at Lam Nam Oon beyond 

tasked to continue work in
30,1'S_3 that team should also be 

support of 4.1 above. 

should be made
4.3 The tamLon agricultural extensn ion agents 

aware 	 -f the agronomic problems experienced by tailenders in
 
i-e givyen to these
producing grcundnuts. Special attention should 

use of

producers b.' agriculture field personnel regarding proper 

use management.agricultural inputs and in-field water 

4.4 	 The Department of Agriculture' s Field Crop Experiment 
effort to locateStation at Sakon Nakhon sh_.uld make a special 

dry season groundnut seed mul tip1 ication plots wi th tai lenders in 
ins-ure that properland cons.ol idat ion areas. Thi s 	 woul d 

in

agronomic techniques were being introduced to farmerss located 

less readily accessable areas of the irrigation project. 

at Lam Nam Oon should4.5 Special Assignment Team personnel 


conduct a survey of tailenders in extensive land consolidation 
ivery. Once these 

areas to identify problems related to water de1 

problems have ben identified, apecial management techniques may 

the Operations and Maintenance Division
need to be 	developed b> 


to deal with the w.,,aterthe Ro'yal 	 Irr igat ion Departmentof 

problems experienced b>' tailenders. 	 Problem specific


deliver> 
group leaders- and tailenders shouldtraining for water user 


complement an>' spe:ial effort
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Lam Nam Oon Irrigation Project 

Irrigation Orerations Research 

1982/83 Dry Season 

THi LE I Summary of Samples 

Location/ 
Unit No. 

Pilot Area Type of Land 
Development No. of Samples 

Oater User 
Group No. 

Length of water 
Delivery Ditch (meters 

20 

17 

15 

12 

13 

6 

2 

3 

3-A 

1 

Extensive 

Extensive 

Extensive 

Intensive 

Intensive 

Intensive 

Total: 

9 

12 

9 

30 

8 

S 

5 

2 
3 
4 

8 

11 
12 

7 

10 
11 

1 
8 
4 

2 

8 
10 

2 

2 
1 

582 
1,385 
1,271 

1,200 

1,152 
1,190 

510 

2,340 
1,130 

..verz±ge: 1,195.56 

1,220 
1,185 
1,225 

1,020 

1,230 
1,030 

324 

878 
274 

Total: 21 Average: 931 



Summary Evaluation of 

1982/1983 Dry Season 

TABLE 2 Groundnut Cultivation 

Lam Nam Oon Irrigation Project 
Headenders 

Sakon Nakhon 
All figures are averages 

Inputs Labor use (mandays) Interest
(Baht) 

Sample Crop Average
AreaPlanted Baht Total 

Per rai 
Cost 

Total 
Cost ! Per Totl 

(rai) _____per rai Baht Activity F.L. H.L. (Baht) F.L. H.L. (Baht) rai 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Ext. Groundnuts, 

Heads. Tainan 9 3.75 Seed 210 756 Land Preparation 8.17 3.45 291 29.2 38.8 1,118 9.34 60.Su 
5 Fertilizer 125 471 and Planting 

Pesticides - - Maintenance 6.94 .2 178 14.2 7 390 
Equipment 51 116 Harvesting 6.14 .8 174 20.6 13.5 650 

Total 386 1,343 21.26 4.47 643 64 22.32 2,158 

Int. Groundnuts, 

Heads. Tainan 9 4.18 Seed 252 1,090 Land Preparation 9.85 8.90 469 39.64 61.87 2,317 21.17 140.27 
7 Fertilizer 205 943 and Planting 2.11 - 53 7.04 - 176 

Pesticides - - Maintenance 
Equipment 36 98 Harvesting 6.13 2.14 207 19.29 21,43 1,018 

Total 493 .2,131 18.09 11.04 728 65.95 74.46 3,511 



TABLE 2 (Continued) 

Out put 
Net Return Net Return 

Total Cash Input(Baht 
Per airtal 

Yield 
Per ai 

(ka.) 
Ttal 

Sale 
Price 

Gross Return 
Excluding Family 
Labor (Baht) 

per manday of 
'FamilyLabor (:;aht) 

Per rai Total Per rai Total (Baht/kg.) Per rai Total Per rai Total A% B Remarks 

16 17 18 19 20 21 22 23 24 25 26 

507 1,938 169.13 636.6 9.44 1,586 5,943 1,078 4,006 61.52 68.69 

Range = Range = Range = Range = A = Family labor use 

325 to 737 140.36 to 1,740 to 814 to taken from 
190 10,855 1,328 column 8. 

790 4,093 152.6 705.14 9.32 1,436 6,875 646 2,783 56.29 41.14 B = Standard labor use 

Range = Range = Rance = Range = of 15.7 mandays per 

558 to 110 to 1,008 to 391 to 
rai (IBRD, Pioneer 
Project for Tank 

1,545 219 2,300 1,117 Irrigation in 

Northeast Thailand, 
Vol.1, Sept., 1973, 
pp. 55-59). 



Summary Evaluation of 

1982/1983 Dry Season 

Groundnut Cultivation 

TABLE 3 Lam Ham Oon Irrigation Project 

Mid-ditch Cultivators Sakon Nakhon 

All figures are averages 

Sample 

Size 

1 

Crop 

Variety 

2 

Average 

, rea 
Planted 
(rai) 

3 

Item 

4 

Inputs 

Baht 
per rai 

5 

Total 
Baht 

6 

Activity 

7 

Labor use (mandays) 

Per rai 

Cost 
F.L. H.L. (H.aht) 

8 9 10 

F.L. 

11 

Total 

.L. 

12 

Cost 
(2aht) 

13 

Interest 
(Baht) 

Per Total 
rai 

14 15 

Ext. 

Mids. 

10 

Groundnut, 

Tainan 9 3.03 Seed 

Fertilizer 
1esticides 
Equipment 

Total 

264 

132 
-
65 

461 

801 

464 
-

139 

1,404 

Land Preparation 

and Planting 
Maintenance 
Harvesting 

17.84 

4.08 
6.08 

28 

1.77 

-
.08 

1.84 

490 

102 
154 

746 

46.85 

12.10 
18 

76.95 

27.81 

-
.15 

8.49 

1,380 

303 
454 

2,136 

21.07 87.55 

it. 

-ids. 

8 

Groundnut!, 

Tainan 9 2.66 Seed 

Fertilizer 
Pesticides 
Equipment 

334 

201 
-
40 

797 

468 
-
86 

Land Preparation 

and Planting 
Maintenance 
Harvest:Lng 

12.01 

4.57 
10.34 

7.82 

-
-

646 

114 
259 

42.63 

11.14 
22.88 

22.89 

-
-

1,566 

279 
572 

29.36 86.50 

Totd! 575 1,351 32.92 7.82 1,019 76.64 20.02 2,417 



TABLE 3 (Continued) 

Output 
Net Return Net Return 
Excluding Family per manday of 

Total Cash Input(Baht, Yield (kg.) Sale Gross Return LaLor (Baht) Family Labor (Laht) 

Per rai Total Per rai Total Price Per rai Total Per rai Total 1Bewarks 
_________ _______(Iaht/kg .) e a oa e a oa ea 

16 17 18 19 20 21 22 23 24 25 26 

528 1,640 160.96 508.5 9.08 1,461 4,617 933 2,977 36.73 59.41 

Range = Range = Range = Range = A = Family labor use 

373 to 120 to 1,099 t) 424 to taken from 

706 184 1,685 1,271 column 8. 

800 1,927 172.47 422.5 9.13 1,573 3,857 774 1,930 25.04 49.28 B = Standard labor use 

Range Range Range = Range = of 15.7 mandays per 

452 to 111 to 1,018 t 149 to 
rai (IUD, Pioneer 
Froject for Tank 

1,285 265 2,427 1,853 Irrigation in 

Northeast Thailand, 
Vol.1, Sept., 1973, 
pp. 55 - 59). 



Summary Evaluation of 

TABLE 4 

19-2/1983 Dry Season 

Groundnut Cultivation 

Lam Nam Oon Irrigation Project 

Tailenders Sakon Nakhon 

All figures are averages 

Sample 

Size 

1 

Crop 

Variety 

2 

Average 
:.rea 
Planted 

(rai) 

3 

Item 

4 

Inputs 

Baht 
per rai 

5 

Total 
Baht 

6 

Activity 

7 

Labor use (mandays) 

Per rai 

Cost 
F.L. H.L. (t3aht) 

8 9 10 

F.L. 

11 

________ 

H.L. 

12 

Total 

Cost 
(Baht) 

13 

Interest
(8aht) 

Per Tota 
rai 

14 15 

Ext. 

Tails. 

15 

Groundnut s, 

Tainan 9 3.13 

Seed 

Fertilizer 
Pesticides 
Equipment 

Total 

251 

107 
-
57 

415 

772 

420 
-

131 

1,323 

Land Preparation 

and Planting 
Maintenance 
Harvesting 

16.39 

4.41 
6.81 

27.61 

3.2 

-
-

3.2 

490 

110 
170 

770 

51.93 

14.93 
20.8 

87.63 

32.4 

-
-

15.12 

1,676 

372 
520 

2,569 

13.53 74.61 

Int. 

Tails 

6 

Groxindnuts, 

Tainan 9 4.13 Seed 

FertilizerPesticides 

Equipment 

Total 

251 

103-

50 

404 

987 

569-

104 

1,660 

Land Preparation 

and PlantingMaintenance 

Harvesting 

16.92 

3.3 

7.88 

28.11 

5.95 

-

1.53 

7.48 

572 

83 

235 

890 

68 

10.36 

26.67 

105.02 

35.48 

-

5 

39.57 

2,439 

259 

917 

3,615 

22.60 112.8 



TABLE 4 (Continued) 

Output 

Total Cash Tnput(Baht) Yield (kg.) Sale Gross Return 

Vet Return 

Lxcluding Family 
Labor (izaht) 

Net Return 

per manday of 
Famil" Labor (Baht) 

Per rai 

16 

Total 
______________ 

17 

Per rai Total 
__________(Baht/kg.Pera 

18 19 

Price 

20 

Per rai 

21 

Total 
Tol 

22 

Per rai 
Prri 

23 

Total 
Ttl 

24 

A 
A 

25 

B 

26 

Remarks 

508 

Range = 

310 to 
732 

1,657 136.27 

Range 

88." to 
188.75 

433.33 9.18 1,254 

Range = 

813 to 
1,027 

3,971 747 

Range = 

300 to 
1,228 

2,314 32.20 47.55 

A = Family labor use 

taken from 
column 8 

614 

Range -

417 to 
725 

2,553 165.31 

Range 

113.33 
296 

= 

to 

602.33 9.38 1,531 

Range = 

1,099.to 
2,694 

5,700 917 

Range = 

468 to 
1,924 

3,147 35.97 58.42 B = Standard labor use 
of 15.7 mandays per
rai (IBRD, Pioneer 

Project for Tank 
Irrigation in 
Northeast Thailand, 

Vol.1 Sept., 1973 
pp. 55-59). 



may o. ! 

Area of the Lam Nam Oon Irrigation Project
 

Sakon Nakhon
 

Locations of land consolidation areas:
 

Intensive areas
 

Unit 6, Pilot Area 1
 

Unit 12, Pilot Area 3
 

Unit 13, Pilot Area 3-A
 

Extensive areas
 

Unit 15
 

Unit 17
 

Unit 20, Pilot Area 2
 



Locations of Sample Farmers
 

Unit d4ater User Grout Nos. Headenders .Midditch Tailenders 

24 

6 2 7, 9.1 5, 6 

12 1 - - 69,73,+80+84 

12 4 31 27, 58 65 

12 8 114 A 122 -

13 2 126 - 107 

13 8 165 8 1/2 

13 10 54 39/1 86/1 

15 4 - 87, 93 116, 132 

15 7 123 - 90 

15 11 114 92 27 

17 6 18 8 10 

17 8 202 165,200,202.1 

17 11 50 37,39,48,49,82 33 

20 2 - - 87, 90, 93 

20 3 163,172 167, 170 208, 213 
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