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1 

INT~,ODU eTlON 

Hu.bber, one of the versatile natu.r;:11 produuts, is 

o O'tnil .. ed frmil tde 'tree Hevee brar:iliezlfsis.. T"li~~ is a 

tropical i..ree crop growIl over 1.110 ree.ion oatweeI. 10o f- n.:.~(j 

GO~,; la1.itu('ee. Tna optiG.U;;l eoological req'.ure . .lt.L'i.f.' for 

'l£le crop are a fulrl,l well disi.r.l.buted ahl.l.UUJ. raill.HU.l. oi 

Lot 108s tnall 200 CCll, a Wf.1l";;i 111;unid (;liul~:.!1.e (21 D to 3':J°e) 

~1.l.d <'J wel'l drained loWIlJ soil. It car. oe &'01.11. uy(,c 

a11.1 tudes of 450 to 600 meters from tne sea level. 

econoLlic ;:u .. {1 social life 01 t....H::! ;)eople 111. l"iJ,e l'e:;i01.8 ",",ere 

t:i.e crop is growu. Huuber fil.l.ce a l.i.'lAlnOer of Li.ses.,UUuel' 

mmlu:fHct,w'uLI..:; ind .. H:l'tries produce a varia ty of sf)eciali~;;,Hi 

gOOdS re(luired for autoiilouilefJ, aircr;)fts, rH:lwL}s, te:tciJil.c 

il.!.C ,.(Etri(,H:;, p:l",.r ... !i}cei..t tic' i il .. Ouet.rieE', Si?ortf\ ,_,oocs, eI.I.,-.:i­

I!eerllJ.l...; t;;oods, bu.ildi.t:~ EJ:,terir.ils al.d ever~ for ';l:"1tlll.i; ru(.~r3s. 

c',n oe pu \'(,0. 1..h.e (;Ol.\.8U.Ll~ tiel:. of ru.;Joer il~ W.ie w\j.!:'ld n:"~r' 

oeen il~(;renf'iIlb Ateadil..'r. 1't increased frora 2)}0 i.aQu.B_,~.d 



itlcreneeo 'oY 5J.7 per C811t durlllb t.ile Sual.C period.Lne 

de t:..:.i1s on production ::u .. d COl.l.Sump tio!. of ruboer for ~10 
.f. .. om 

dec~de 197(' if.' snow,lJ. in Table 1.1. 

'i'a ~le 1.1. llior ld. produc tiOL ::l.ud coneum.· tiol1 01 .l:.U"W"t:1l. 
tlli.d 8YI~ttlet.ic rUDher (ill Ul0UELl..hU ,,je t.ri(.. t.Ol>.l_CS) 

~--~--~--~-~--~----------~---~-~-----------~---~~ .. --~------
Year __________ . _____ ._. _0 ______ ,----·. 

Production COllsu.mp~1o:n 

1')'70 3125 2990 5093 ;;65~ 

1171 ";10; ;092 6215 t}1(J) 

1~H2 316d 3230 6165 b73L 

137'3 3570 3403 775G 7 :.N:" 

1T14 3520 3510 7575 "t45(' 

1')75 3330 336d 6055 7020 

1976 35dO 3,0, 0030 1.01 ~ 

1~J77 3605 3710 0500 .->45(. 

1)7b 3715 37';;5 0720 J69._ 

1~n9 (p) 3850 ;:)5 ~ ~i~_ 

-------~--~----~-----------~--~--------------~----~~-------
( p) - .'rovisiol1al 

r ou.rce: Indi!:' ... i1 .\hl~;.)er ~~ ta t.isti(;s (1 ;'-.)0), j)p. 1 C? 

30 per ct'.!:J.t (i~~II, 19(0). 



'Ine UHJ or prodllcerfl of na'Lural ruboer 1.t~ t.ae wor lu 

i.ILe; coulltrief' is enO\JIl. 11. 'Table 1.2. 

Indir~ is tn.e fifth largest producer of i .. ~i t.u.r,-d 

ruboer 11. Lne world. iluboer cul tiva tiOl! OU a cOIIliller<.:ini. 

a.:::'ea waa 111 ;{erala, wnien contributed 91.01 t)er (,.:Ul.{, 

to oe 1)0300 llEH.:tares Lt. 197d-TJ au! prOdl4C1.io.t .. WfU 

totd.l :cuuoar productiOli (Fib.I) followed iJ:! 'i"l?...i1il l.adu--

6.7 per cer"t C-:JaI, 1)00). 

Al thOU';":l ru.boer cultivation S1.Urtec ij;~ l.w.htl 01. 6. 

commercial sc<~le il:. 1902, rubber produced dU1'll"~ ta(~ 8:;1'.1.1 



TablE: 1.2. Production of llu't.ural rubber ill maLl r>roduci.r~ countries 
\. iIl TrlOUf:'8r;d .,1e tr ic '.Col;rJ.es) 

-----------------------------~-----------------------------------~------------------------------
Cowltries 1J7() 1911 1372 1973 1314 1)7 :J 1)"16 lTl1 1)'70 

-~- ----------~~--------------------------------------------------------------~-------------------

«lulnysia 1269.90 131b.50 1304.10 1542.30 1 )24.'"/0 14,9.30 1612.40 1613.20 1606.::>0 

IndoIl8Eia ,) 15.2C .; 1·). 30 773.70 dd~.t)O 05,.00 022.50 64'7. )C .:53,.00 900.0C 

'L18ilLJ:"ld 2:39.70 313.dO 33&.90 30') .00 379.:)0 35' nn .1. Uv 411.90 4;(..90 46'7.00 

f:ri Lt,ll:1ku 159.2C 141.40 140.40 154.70 132.0l} 140.JO 152.10 14b.20 155.70 

Inoia d).90 9:..;.)0 1 \.9. 10 123.20 120.40 13( or, (J. ' .... 147.00 1,1.60 133.00 

Liberia J3.40 74.20 d3.30 U:-;.50 06.20 d2.dO 62.40 d0.00 70.50 

liit:;erin 6~.30 61.;.;;0 57.20 66.30 '18.00 67.uO 52.50 ::/J.30 51. :-;0 

Vietnam 2t}.50 34.50 20.30 20.60 20.00 20.00 32.:;0 31,:, "0 Je\..,t 40.00 

llra~:il 2:';.OC 24.20 25.60 23.40 1ci.60 19.30 20.30 2?60 ~J3.10 

Campodia 12.00 1.10 15.30 2C.OC1 21.50 10.00 20.0C 15.U,.; 10.00 

Otners 110.00 1?3.0C 13:'.00 l~O.OO 15~.OO 17:>.00 1d9.00 203.00 209.00 

-------------------------------------------------------------------------------------~----------



Ft6, 1 

SHAPE OF I<ERALA It,~ 'THE PRODUCTION OF 
NAT URAL RUBBER It'J II~UIA DURING 1978-'79 

~-- .. - ----



Table 1.3. Productioll, COliSu..r.up"iol., import£ 8.l*d exporL8 of llHtur,_,l ulld 
SYli tne tic rubber in Il~dia (ill. uie i,;t'i..: TOIiUes) 

---------------------------------------------------------------------------------------------------
.. ?rod i.iC tloli <,;oL.BWD.yt..iol.l. 11ll10rt !;xort 

:'ear .- ---,------- ._._--- ----------,...--.----.. --~- ------
Ha~ural ~YL"t.netic 101;,,1 Naturgl f:YIL t:H:~ tic "i'otEl. Na tl.lr<jl ~:Jlll.a(; - 10 ,,(}1 ,l.13 tU,,:c· .. !. 

tic 
-----------------~---------------------------------------------------~------------------------------. 
1Y7i.,-71 )2,171 2:J,791 121,962 d7,237 33,160 120,3:n 2,469 ?,(j14 7,403 

1TI1-72 101,210 32,)11 134,121 16,454 37,209 133,663 -,,,"" 
't.;1 ,- 6'Yl ::I, ' 6,064 

1172-73 112,364 ~'-1 ,b3? 134,196 104.020 33,-)13 -137, )41 3)6 0,044 &,40() 

1')'/3-74 12),153 23, ~142 14d,695 130,302 2'5,J21 1 ~4,223 52 5,607 ?,661 ?,700 

1-;)74-75 13: ,143 17,112 147,uS5 132,604 24,3'75 1 j6, ::k>O 6,937 6,939 3:>(/ 

197~-76 1·37,'150 25,119 16?,d69 125,692 37,452 1)0,144 5,921;) '),:'}20 

1976-77 149,632 23,212 172,d44 137,623 33,701 171,324 '7,716 7,716 12,210 

191'7-7U 146,9u7 27,280 174,275 144,967 34,751 179,71U (),:.J16 d,,-,16 11,U/v 

1'~7d-'19 135,297 20,054 16"5,3:;'1 164,524 3'{,600 202,124 14,150 10,6) 2),405 

1979 -dO 140,470 2g,524 11'7,994 165,~-:45 40,5.)0 ?-~h . 33 ,\).),0 32, ~;{;(~ 1:;,755 4~955 

---------------------------------------------------------------------------------------------------



at 226454 metric to,l1.l1ee. whicrl iucluded 164524 detric 

D 1 firy, 1)61). 

Area UJLC!er rubber in 197d-79 >v!~:tS 240.5 pel." cel. t more tn:;;L 

l.h.vt ill 1)?1-52. It if' observed tbu.\ duril.i.~ t.n.t, .Lc.ter ye;:.,Cf, 

where:l8, tne area u"uder e8·t.~_;'tes uJ.creaeea Ol.J . .f ruare;wall.l. 

l.t. y;~1-:"'2, 68.1:..:>er C€l.i 01' the total [trec'_ \;1<..:.0 S~1.;.r~d Ci,:/ 

est~l l.ef. i.md 011.1./ 31. J per celdi by small bl·ower~:. \,.., ... u.e L. 

1 ')'/ ~)-'l" tnt f 19urea oil81lgedt.o 2:J. 'J per cel.d" ~::(L'U 71.1 c)(:>,.c ~e.J.:" 

l'esy.~t!\.;ivel.:{ • 

'\,0 b.l.Q in f~·.l.On.e. 



Table 1.4. Increase in tae area ax .. d nUl.!lber of 0 ... 1 1.iva tors from 
1951-52 to 1:170-79 

---~----------~--------------------------------------------------------------------------. -

Year 

l)e tty small hold- Hold1Lgs (above 
ings(upto 4 ha) 4 and including 

20 hal 

Nwnber Are:-: 
of w.i.i ts 

Nwnber 
of u;ui ts 

Area 

r~Bta tes 
(above 20 hal 

i'iuw.ber 
of wd. te 

Area Nwnber 
of wli t.e 

Area 

----~----------------------------------------------------------------------------------~---

1J51-52 1?22ts 11,911 1 ,321 10, 169 
(:37. 3C) ( 17.20) (9.40) (14.70) 

59,705 57,934 
()4.10) (41.10) 

1)61-62 3,162 26,953 
( 5. 00) ( 19. 1 0 ) 

1Ob,732 98.691 
(94.45) (47.27) 

5.729 42,650 
(4.97) (20.42) 

131.144 121,278 
(95.26) (51.40) 

1970-79 6,120 46,492 
(4.65) ( 19.70) 

500 
(0.90) 

650 
(0.:;6) 

500 
( 0.40) 

47,199 
(60.10) 

55,993 
(39.00) 

60 t 140 
(2;.1.91) 

14,007 
(l()O) 

53,447 
(100) 

11,~11 
(100) 

144,594 
(10C) 

69,279 
(10C) 

140,&30 
(100) 

20J,7d1 
( 10C) 

235,910 
(10C) 

-----------------------------------------------,--------------~-- ...... ----... -----------------.-------
(Fi ,urez iL pareni.UtH .. ef: snoW' perceI .. 1.ages t.o total) 

Source: In.diru ... Rubber ft.al.istics (1)UC), py. 12 (nat.:.:; reproch,oed from Wle wal.e -
claf?slfica tim. of holdiIl.gs fll.d estu tes accordu.c~ Lo size ~At. td',' el.d of euctl 
:rear) 



liOW have 3 cOl .. slderaiJle perc6utage of smull 6rower~wao 

contribute appreciablY tow,.~rd8 tae total productiol.. ·~:.u~ 

BJlare of small growers ill t:le total t-.1rea wac en tklb ted n t 

6'7 per cel.t ill ;:lalaya. 'ld per C~.Ll;" i.l:. Indonesia,), pel' OS;' .. l 

il. Thaila.r~d <..uld 55 per 061.1.1 .. iI.I. Sri 1w.!.K~ (~.ekli:·J't 1),77). 

;.mboer .clhS .nBlW attract.ions Sf') a Euwll i·u.r1l0r£:~ crop .. 

Gilder OPT.i.'uWll cluf.!t.ic cOl~di tiO,HS ruboer ',,:ill ':.[..rO\1 <~j.dO~ \.J 

il1 all soil 1,ypes. :i'.l€ crop is 1101. prol .. e~o m3l'ioi.,E: t,:if,­

ebBef' mid pes tat tac.r:s. ~~';:le plal.l. t. s 1.arts yle.J..cL .. <.;. OJ ei.j1 ;:'.1. 

year of j.Jla,11t1.ua;. ';:he lielo is stab1lized uy 121.':1 18[;,1' Ld.d 

COl, tll.i.l.le e till tne 20 tn year. Bconoillic re tl.U'l. {;e.i.~ oe 

expected till 32:nd yer::..r. Tapp.1l ... g is possiole tarouc.,;uo ... t t,·i(; 

yep..I' , exesp i., dL<.riI4.<.::, t~iC pe.riods of ll .. telLse rai.r .. :(:.l.l hlii 

I-Jaf fl,ll. Thus, the OU l.pU -\. 1E: fnirly we.Ll. apre<:<d~U'Oi.<>lOU. t. 

tne :year wi t:l tl.1e ref:1 .... ll" i.n~!t il,flow 01' casll .LE r: 1so ' ... i~ J...L 

distriouted. 'l'nerei'ore,t!1e Stile,ll farLler caL l:el;i OJ,. l'u.O:Jel' 

production for 111s d~ly-to-day etisn ref:uire:::ae.l.. -\.Jf·--L'J,i Hdv~.u. t:.it',e 

no t aV:'111:-~ole wi th most of tne cOlllpetiI16 crops. 

ProauctiOl .. 01 syntne tic rut..l:Jer if' costlJ < .... ~l i~! 

dependeli. 1:. 01. l.oJ. .. -rcllews;.;le l't:SOUl"ues \idie ... c,r~ .l'<l.)iu.l.'{ c;e t,-v.i..l.or;, 

deplet.ed. 'r.: lerefore, every effort 11.'~f3 l.o oe • ..1,.6e to,,r"O.,Q ile 

Ilfci ttlral l'UlJoer produc t.im·... As already St.Lt tee t f?t.H)(-i t~:..ol 1.i<d. 

proport,101l of ·t.ne area of ruooer i.u II .. <!,ia iE Ul .. cer 8lilull 

iloldinbf~. ~ ir~ce, V'er:r 1i (;tle worK {las oeel~ dOlJ.€ OJ: .. t.le 



economics of rubber oul tivn t,10.f4. in ...... "18 small holdine 

sector irJ. India, a study ill 't.llis dlrectioL. i8 a t.t.empted 

here. This study would bive 1l..!ormat1o.u 011 tae economics 

of' cul t1vat.ion and problems i1' &13, faol.l.lg smnll rubber 

growers. The results obta1r~d in the study would oe useful 

sl1gges tions can be made i'or better u'tilisa tio1: .. 01' 1.1"1e 

resources. The specific 00" act1ves of tile E:tl.ldy ;rc HE 

ind ica ted be low. 

1. To evaluate copt 8l1d returns. 
u£ 

2. 1'0 evaluate the resource 81'1'1c1e1;.cy of yieldulg 

p WA ta tiona. 

'3. To study the problems of rubber growers. 

A study to fu.lfil these obJ activee reqt11res dtA ta Ol~ 

variouc items of costs, inputs &l.d their Clostf', as tney 

occur at different stae8P,. This type of dnt.". were not 

readily' av-aileble from me eeool.darY Douroes f-U.d clel.ce 

tnere was no alterli~tive b\.lt 1.0 tap t."lS primar.f Bouroe, 

viz., tne growers of n3 tural r\.lober, for ttle pu.rpoee Ol. 

the study. 

As mentioned earlier, tue bult\. of t...~e area w.der 

natural rubber in India 8S well as Yl.e prodilc't.ioL .. is COI;.-

centrated 1r .. Karals. auober ie bTOWll in all tne diPt.l'i\jlif 

in the si.ate. Ho'..'ever, t.ne d1r·tributioll. of area u,:u,der 



rubber here ie very w~even awl more tuau olle i'ourth of 

the area under rubber and produc t.ion is COllCell tra ted in 

Ko't.t.ayam district (Fig. 2). ~oreover, 41.13 per ceui. of' 
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tne sillall hold1.l1gS wlder rubber ill the (:;1£ l.e is also loe;:-;. teu 

ill tale dl£;t.rict. Small noldulgE' accow~ted for o6.2~ per cel.t, 

of the total area w~der rubber ill Kottaya;:a distric'l.. It t,.jas 

taereforc. decided tun tit would be quit.e a991'opria~e 'LO 

direot tt ... e presel.1- illveeti6atioll 01 .. t.h.e ecouomics of ruooe.l.' 

cul tiva'tio.l .. in p..m.all holdings to Ko ttasl:1JU dis \.I'ie 'U. 

This the8is is divided l1lto 10 chapterf" .iJ.1c1iAdu4L , (,:8 

present Olle. A brief account of the agricultur.';l eco:L ... omy 

of Kottnyam district is &iven ill 'the chapter 2. j\ ravio'w' 

of the rele"!811t literature ie give.r • .il~ cnaptcr 3. Cna:Jt.er 4 

deals wi tn tele raetrlodolo6,Y llsed in ~11e st.udy. 'rna o.la;,·te~.·,,~~ 

tile t fo 110w deals w'1'th the reault8 of tJ.18 s tU(\J • II'.. cn::<,n.er :; 

tile gel .. eral socia-eoonom.ic (';ol .. di tiona of tCl.e surveyed 1'8Xl.ilCrfo 

are givel •• wHile Oklsptel" 6 deals wi tn eet1:.aatea. cost of 

cultiv:;'1tiol~ of rubber 9t;;r hectare, chapter 7 is OlL l.;:l9 

economics 01' production. Capital productivity aud reSOlll'ce 

use efficiez,cy 11. rubber cuI tiva Lioll are discu.ssed ili. 

chapter 8. The problems f ced bJ rubber bTow~rs <~~ eu~e­

rated ill chapter 9. Tne fi.nal cna?ter deals wit.nc,Ht3 ~ju.:u..aary 

of th.e maJor findings OiW:le studs. 
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A BRIEF ACCOUNT OF THE AGRICULTURAL 
ECONOMY OF KOTT A Y AM DISTRICT 



A BIUBF ACCOUN1' Ol' THE AG.,.lCUL'l'JH.i\L ECONO.lllr O} KOT'.lAYJ~:J 

DI£'.a.ltICT 
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Tne d1et-rict, Kottayam i8 81 t.uated between north 

latitudes 9°15' and 10°12' aud eaet longitudes 16°22' a:~ 

170 25' • It i8 8Ul"roUl~ed on tne north by ttle i-Znakulam 

district, east by me Id1kk,y distriot., SOl1tn by tne CJLlil.OI~ 

aud the Alleppey distriots aud ",esl. oy t.he Veabal4at.tu :(aya1. 

Total area of KOt.tayaul district is 2196 km2 
t vitn 

five Talllks and 72 villagee. 

The district. has a humid tropioal clima1.e. The 

average amlual rainfall is 2887 WIl. rleavy ral1~f;;dl is 

rece1ved during the E!outb.vest moneOOll from May to June-JulJ. 

Nort.h-east monsoon etart.E by ~.iepte.ber and ooutinues till 

November. The dietributiol.l. of mOIl.'t.hly rainfall for lone 

distriot 1s given in Ta.ble 2.1. The lowest miIJ.iJlWJl t.em~e­

rature 1s recorded during January (20°C) atld highest 

lIin1lilum temperature during May (24°0). The lowest .:lax1Jll\u 

temperature is reoorded durillg August (2g0C) and nignern 

aaxiDlum in tdaroh ('40 C) • 

Tne most importar1 t river ill t.he dist.r iet is it1eeJ:~ac.rlil 

river. Other rivers viz., Periyar, Muvatt.upuzha, ani;nala 
a'te 

and Pampa also p8ee1ng tnrough the district.. 



Table 2.1. Distribution of lAonth13 rain1'all ill 
Kotta.Yam district 

Months To tal rainfall ~aun) 

July 652.9 

AUgllst 429.5 

September 273.2 

Ootober ,,0.6 
November 212.8 

Dece:nber 71.7 

January '0." 
February 26.3 

Marcb 59.0 

April 141 • ., 

May 244.9 

June 609.'3 

Total .,0ti2.5 
••• :11.=== •••••• 

Sourcel Farm Guide (1981), PP. 32. 

La tar i 1',e is the mSJ or eoil 1,y pe. Red ul-"d 108m3 

80ile are aleo f'oWld in oertain regione. 

l\lain crope grown are rubber, cooonut. tea, ooffee, 
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pepper, ginger. rice, tapioca aLd oil seeds. Cropping 

patterIl and land use pflt1,erL for the district is given l.l! 

Taoles 2.2 and 2.'3 respectively. The maill food crop grOWl .. 

in tne area i8 rice, oover1r~ au area of '37449 nec~eB 



Table 2.2. Cropping pattern 1n Ko\~am distriot for 
the year 1978-79 

~~---~--~-----~-~~-----~--~---~~-~-~---~~----~~----------

crop Area 
(in h80t.ar8S) 

Rice '7449 
Tapioca 26957 
Pulses 1821 
Sugaroane 178 
Palm3"rah 601 
rep per 1,620 
Ginger ",1 
Turmeric 104' 
AreoCllll.l t 2629 
Tamirind '90 
Other cond !mell te 4: sploes 910 
Frulta 10496 
Vegetable 6756 
011 seede 54294 
Betel leaves 59 
Tea 2'15 
Cofte. 1252 
Rubber 559,1 
Cocoa '91, 
Fodder crops 465 
GreeI:a. manure crops '28 
Other non-food crops 25'2 
Total cropped area 2'5272 

Peroentage 
l.O total 
cropped area 

15.90 
11.46 
0.17 
0.01 
0.25 
5.79 
1.42 
0.44 
1.11 
0.11 
0.'9 
7.86 
2.87 

23.00 
0.03 

0.98 
0.5' 

2}.77 
1.66 
0.19 
0.14 
1.08 

100.00 

---------------------------------------------------------
Source I Farm Guide (19d1), pp. 9-16. 



Table 2.'3. Land utilieation in Kottayam district for 
the year 1978-79 

Description Area 
(in hectares) 

---~-----~---~--------~-~-~~---~--~----~~--~-------~----

Total geographical area 

Under forest 

Land put to non-agricult~al usee 

Barren and uncultivable waete 

Peraanent pastures and grazing lands 

Land under aiscellaneous tree crope 

Cultivable waste land 

Fallow 0 ther than o~ren t tallow 

Current fallow 

Net area sown 

Area BOVIl more ;;nan once 

Total oropped area 

219550 

8141 

175'37 

12d 

'70 

1109 

2,27 

,665 

104755 

50~17 

-----~--------~~-----~------~-~---~~---~~-~-----~-------
Source: Farm Guide (19~1), pp. 8. 

followed Qr tapioca covering an area at 26957 hectares. 
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Among the oash orope area under rubber is the nighest wi tn 

559" hectarea tollowed by coooa and tea havllig 391'3 nectaree 

wA ?'315 nectareE' reepeot1veq. 

(.7Cp~ 

i{uoiJer and tea are tne moiL plan t.atioll 1£ the 

district. The district has also developed industrially. 



Rubber, tea, t11e. pJ.r.rood and cement induvtr1es are 

located here. There are two industrial estates situated 

at }t~ttumannoor and Changanaoherry. Kotta.1am coutributee 

is 

a maJor ehere in the export of plantat10n .prod ... clos lue 

tea, pepper, dry girJ8er and oardamom. The ltubber Heeearcn 

Inet1 tute of India, Kerels Pl&1'.ltat1on Corpor'J t.iOl1 and 

Kerala Foreet Development Corporat1on are alpo s1tuated 

here. 

Kotta.1ruu 1s vell connected by roade..;u110r .. -

!i:rnakulam ra1lway line pas.e. t.brougr... V8iKOlll, 

/{ottsyam and CbfUlgHl18cnerry TalWt8 of tne distriot. 

Ko 1. tayam 1s aleo connec load by va tervaye to .Brl1akulam, 

Allappey and ~uilon. 

Total pOtJule.t1on of the d181.rict as per 19"/1 census 

wae 15.39 laklle w1~~ a l1teracy rate of 67.72 per cent. 

Delisi \y of population wae 701 per lDI2• Xbe total vOTicers 

in tane d1str1ct vas 619613 of wbien 1506,5 were cult.ivat.orr., 

161214 were agr1cl.llt.ural workers az~d 307744 vere employed 

in otil;!r sectol"s. A ::tap of Kottayam. d1striot indica t,1..ng 

tn. villages selected for Ule study 1s show.n ae F1g. ,. 
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REVIEW OF LITERATURE 



UhVIEW OF LI TERATU.dE 

StudieE« on the eoonomics of oul t.ivatiOI! of' tree 

crooe, particularly of' ruboer o.re very l1mi ted. neview 

of studies on ecollomics of' r\1ober 0\11 1. iva t.ion i:U .. d on 

perennial crope relevallt to t.ne preseut study wC\S pre-

sen ted in this ohap ter. 

'.·jest.gart.n and Narayana (1964) et\1dieo tne effect 
of Rubbe1 

of price and yield on produotion cost,,1n tiala.1a. 'IheJ 

:f'owld t.nat u.lcreased yield per acre tended to reduce loae 

cost per pound of upkeep and general cnarses and .narr.:edly 

reduced tapping cost per pOWl-d. Low yielding estutes nad 

the hignest revenue, cost and hig.lest. cost for tapping, 

upkeep and general Oilarcee, when tneee were measured ill 

terme of cost pel' pound. but. when t..leee caargee were 

expressed BE« cost per acre, their rel'1t.ion&lip Wit.tl yield 

1G 

per acre were curvulinear, low yielding estews tel .. ded i.O 

have the lowept, coste per sore, 8.1ld the heaviest c~lare;ep, 

per aore ocourred Oll estat.es with yield il~ tne regione of 

dOO POW10S ~JO 1000 pounds per acre per EWnWll. 

:ti.UM (1 J6~) reported ti18t yields were s tr014e..;l.y 

correlated wi·t.h. t.ne WIlounts of fertilizer applied per 

hectare. Mean yields of fields receivlll~ no fertilizers 

were au, kg per hectare for tree. upto 9 years old. Tne 
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oorreepond1n6 figure for field8 reoeiving 400 K.ti 8Llluf.11ly 

.. ere 1398 kg per hectare. Da ta for trees 15 to 19 yeare 

old indioat.ed an erratic increase due to fertilizer 01.:. 

aocount of lesser number of holding per class. me 
general standard of husbandry vas 11kel¥ t.o be nion OIl 

holdings reoeiving lar5e amo~te of fertilizer. Profi~B 

were found to illcrease with tne hignes1. fert.ilizer levels, 

81 though theee ma.r be 111 excees of requiremen 1.8 for eOUle 

nl1t.riente to the plantation. 

Bnatna6ar (1966) s~~died tne eoonomio ~roblemB 01 

tea farming 1n Kangra Valley and Bl1ggeet.ed how tile.r a.aol.lld 

be taokled. The analyei~ had revealed t.na1. tne small 

size of tea plantations, low yield per acre, ill-equipped 

processing unite and the euoetandard quali\Y of tea pro­

duoed which fetenea low prices, resulted in tea cul'Uva­

tion in Kangra bell~ no better \nan subsistence farmir.og. 

The atady et.reseed 'Ule r..eed for replanting ill t.lle existing 

vacanoies or complete repl811t~. Condu.ct.~ experueL~e 

for evolving a suitaole variet,y of tea for new plantings. 

modernising prooeseing. were also sUbbested. It. was OD~;er­

vee tnat rewrns trom. s;asll plantat.iolls by 8l!d large were 

ot the marginal nature wnl1e some of them actually urleco­

nomic. It was 8u~6eeted tnat provision for eui\able 

incentives by way of subsidy. developmCIJ.t f1.ut;.1 .. ce, and 



supply of tea samples free of coat could help to maKe 

eul!.i va. t10n econom1c. 

Amscbel (1961) analysed tn. problems and proBpec~s 

of the Niger1an rubber industry. Data of cost and ret.l.U'nB 

collected from emall holdings rubber growers iIl Jlid east 

region of Nigeria illd1cat.ed tnat. rubber grow~ vas OIlly 

as proti taole aEl the exploitation of w11d oil palm. ;ie 

found tua 1. tne main obstacle to rising ttle farm lllcomes 

wss 1.118 bad market.ing eit.uation. There were no price diffe­

rentie.t.101 .. to the qLls11t.y of t.be product. and prices paidt.o 

1'r,rmerfl by the traders are based OIl the mal'kei. I,)rice of 

the brown crepe. 

Ngchoong Sool (1961) analysed the data 01:1. cost of 

est.ablishment and bringing into production of 10 replanted 

and 12 new planted rub.;er fields 8l.l.d ee1,ates in ..t:alaya. 

All fields selected were planted with clones il.i 1956-59. 

F'or replanting, higher costs were fOWld to be involved for 

the preparatory operations and aleo during l.he earlier 

yearfl. It wae found 1.0 incresse wi Ul the increase 1.t.l. WJ.­

productive period. New planting was generally more 

expensive than replant,irlg mainly beoause of cost 1l1c..u'red 

for levelling and terracing. Costs were found t.o lllcrease 

wi t.h increase ir .. t.i.le slope of land • 

• 



Rubber Small Holdings Economic Enquiry Committee 

(1968) 11nrrat.ed E'ome of the problems faced by SCilall growtire 

in India. 'fney were. (1) tlnecOllO.(!lic size of noldl1lds 

(2' suod ivie10n and !ragmenia tioll of noldi.U6B d;;e to 

partitiol.l, eale 8l.l.d otner cau.see ,,) Old and low yielding 

areas with redu.oed y 1e ld 011 a large Boale ( 4) sCHrei ty &lid 

h119' coat, of hie71 yielding mat,erials (,) lack of ecient1flc 

Kr.iowledge of cult1vatiol1 practices (6) defects i,u tap.'Ulb, 

lack of proceesiIlg fac11i ties and (7) abeel.lce 01' St.rOl16 

orgru!isa ti01.8 to iIleet t:leir cOllUilon problems. 

Jarlow and Chnn (1969) fOW10 that the pro;)Ortlo11 of 

high yielding material and the yield per aore were snown 

to be of overriding Bi~llficauoe in determinillb profita­

oili ty. 

studying the West .11alayan region, Lim (1969) COl1-

eluded the t tne maill problem of tne individual small 

holder \-188 lower product1vi ty. Small holdui.bf' 11 • .Aalaysla 

cor~tribl1ted onls about 43 per cent, of the t.o't.&J. fjl·oduc1...l01. 

waile aCCOUll ting for 5u per oent of tae eetimu ted &Eeu 

wlder rubber in West 1.dalaysia. 

In en analysis of the cost of production of coffee 

11'4 India, "~(lappa (1970) oi:Jaerved tnat, t.lere if: nign 

peroentage of laooW" arid material costs ill 't.ae 1.0'W:il cost. 

of cultivatiol.l. Labour cost accolmted tor 40 per cent 

and material coate 20 per cent. 
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Pee (1970) observed tnat. tappiJl.b and collect.iOll 

chargee re9reeent. about. 60 per oent of the total prodl..i.c­

tiOl. cost.e 111 normal est.a.'t.e operations. Coet reductiol! 

could be envisaged wi til inoreasing task sizes. '~ ... i.e s't.lldj 

aleo 1nVestlga t.ed the economics of t.ile latex collae tiOll 

014 eet.a tes to provide 80me oez..eral guidell.nee o:u collec­

tion ill e thod s. 

George and Joseph (1973) eet1ma~ed cost, revenues 

and margine of cooonu.'l., l{utober and Oil palm in Kerals, Cl'tleL 

cOflcluded that oil paLl had tae greatest returIJ. over COE:'t, 

with internal rate of return 18 per cent and bellefit-cost 

ratio 2.71. The correspoliding figures for ruboer a.t~d 

coconu t vere 10 per cen 1. and 1.2 and 9.5 per ce;n t find 1.07 

ree;tectively. 

Jones (1913) die\,'u.fleea the economiCS of' a coffee 

project. of 75 aoree in eastern districts of illlodeela, 

Besessed over a period of 40 reare. The return 011 tot.al 

capital l.nvested was estimated at 800u1. 10 per oe11t. 

lllilId (1973) reported that (J reduction in ·i,.:le 1101.­

yielding ~)eriod from six to four years woula res .... l t lJ! a 

substantial rise 1.u 1.nterl£l ra1.e of retllrlJ.. T.uis cOllld 

bcl aonieved tnrO\1gh "udicious t1se of su.perior plwJ.til:l.b 

materials. nort.icultural oanipula tion teohniiues ClJ..d 
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improved manageluent. The max1mwn additional expend 1 tl.4re 

whioh oould be permi tt.ed in employing theee tecluliques 

ned been worked out to range from. :s 972 to i 1752 per 

hec tare. w,:11ch highli:91 ted the great extel.!. 1, to wIiiell 

extra expendi1.l.lre could be eCOllomioall.1 Justified. 

WJ.malarat.ne (1973) reported 'taat t,appiht; was tne 

biiSteet £lingle i tela in tne total cost 01' prodl4ct10n of 

na tural rubber. 

Pal.anisamy and UndasamJ' (1974) made 8l.i att.eiflpt 1;0 

efltlma te tne oost of grape production and resource use 

effioiency. Tney found mat the leyel of irriga tion, 

manures and fertilizers nad more il.Lfluenoe on ttle produc­

tion of grapes tilarJ. other i tus. 

Art1nH-Sudhardi (1975) observed ttlat tapping and 

trallsportation oosts aooount for about 25 per Cel.i.t oft •. n.~ 

total expend1ture on a rubber estate. 

RRD! (1975) reported that tapping and collectio1! 

costs continued to be the biggest item, aooount.ll16 for 

800ut 40 per cent of total ;nuture area cost per Kilogram 

of rubDer produced. 

Goewami and SUJ.g!l (1976) in an 8l18l.ysis of differezolt 

uldicatore of investment efficiency revealed 1.a8t 81'1011.6 ~e 



three tree speoies, 8is80, bamboo and teak plr:ull,ed at 

Boil conservation oentre, GUJarat, Sieso appeared to 

provide more favourable returns to capital, followed OJ 

Damboo. InterWll rate of returns for 8ieso 81"d bamboo 

were 20 per ceut and 12.4, per oent, reepect,ive13 cmd 

benefit-cost ratios 2.9 and 1.06 respeotive~. For teaK 

interual rate of return wae les8 than 12 per cel .. t aud 

beliefi to-cost ratio 0.69 • 
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• \RIM (1971) reporterl tne efficienoy of .4ala.reian 

investmen t Ol.i. rubber reeearch by bring1ng togetner "ti.tle 

bene!! to and cost etreame tnrOl1gh tne l1se of taree invest­

ment criteria, benefit-cost ratio, net present vall1e m.d 

internal rate of return. The computBtione indicated 1d8li 

tJle overall direct primary returns to producers and con­

sumers from investment Ol~ rubber researcn were h1gh, wi tn 

interr~el rate of retunl of 24 to 25 per cent. WhEtl .. be14e­

f11,8 received by prodl1cerp in Malaysia aloI!e were cOl:.sidered 

in tne computution, the internal rate of retu.n! of about 

12 per cent were still higher tnan the 10 per Ctu.t oppor­

tun! ty cost of capi tel 114 Ualays1a. 

Ou tlinille the hatj.dicnps of small farm sec'tOr iz! 

ruboer cu.l tivation. Eekhar (1977) indica t.eu t.l:1a t tae expen­

di tu.re during the non-yielding phase retarded mOVemelj 1. 

towards repmituJ.g w4d llloderlliea tion. Also. t.ua'to tile 



non-availability 01' 1'ir~ce or easy oredits 1rulibi~ed 

the \lae at moderll crop manas_mall t pre.o tl088. wniah fur­

t.ner reduced ;>rodl1ot,lvl ty. Scat-tared nature of Llold1l"l6s 

and t.."leir small slzes, laoK 01' adoptlol! of moderll proce­

sSing teohnology t eto. a180 reduoed tne returns for 

products. Lack of group or central marketing aetlvi ties, 

d_pendel~ce Oll tne daily ll ... come from tlle produoe for live­

lihood, and tne produotioL and 8&le of wuwokac sheetE' 

by emall holdere resulting in ~ilat.eral decrease of 

weigh t and downgrndulg of produot. by dealere were e 1.8 ted 

to be som.e of T.he pro bleme faced by small holdl1lQ sec ~or. 

lu{IM (1978) reported the economic and social Ju£~i­

fioatlons of tne Felda ~pe land developmabt approach as 

a means of allevlatll~ tne Fotandard of living of Ule eelec­

ted 'landless' rural popula tion. "hle study oompared 

technical and allocat1ve effloiGlloi~s of 149 smull holderf' 

hAVing average ,.0 hectares holdings seleoted iroUl tile 

taree Felda land settlement schemes w1 ttl la? will.elsted 

indefJendel~ t rubber small holders wi tn farms of approxi£llfl 1;ely 

1.0 hectares in Malacca. Felda emall holders 'Were fow.i.d to 

be more teoiwically effiCient, in that, t.ney obtained more 

y ie ld, eve!... when adJ us talelA. t8 were made for d ifteren t leve ls 

of measurable inpu liS. This was mair ... 13 due to their better 

rubber clone~ and crop managemellt. Hig.ner pricee of outl.iUt., 
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more fertilizer use and much larger noldtng size resulted 

in Felda farmers having very muon. nigb.er incomes aI~d 

profits tnan ~e indepeudent small holdings. 



METHODOLOGY 



IIE'I'HODOLOGY 

TOe present 8tu41 on Eoonoalo8 of Rubber Cultiva­

tion by' Small Holders i8 baaed on de ta collected from a 

88IIlple of cultivators in Ko1.ta.raa dlstriot. Tbe term 

emall holder i8 uaed bere to refer to an owner whoee 

bolding doea not exoeed 50 acre. ie., 20 heotares 

(Government of Indla, M1n1air,. of eo-eree, 1968). In 

tnie ohapter, tne prooedure adopwd in 881lplJ.ng and 
metilod of anal3aie used ~e. explained. 

Sampl1p& prooedyr! 

Stratlfied tvo etase random aampltng vas adopted 
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for the .eleotlon of rubbe.r grover. wbow~e tne chlef 

aouroe of da ta for the etuC\1. As t.t\ere is good deal of 

varia1.lon in agro-eltma1.ie condltione in Kot~am dlstric1., 

it wae neeesear,. 1;0 take tnat. faot in"tto soooun't. while 

selecttng tbe sample villase.. On~. besis of agro-oll­

matle zones tne vl1lages in tb.e dletl-let were grouped into 

two zonee. The reoOJllUenda1.lon of t.be expert couwi ttee 

oonatl~ted for formulatlon of cropping pat1.erne were 

taken 8S a guldel1n8 for at.ra1.1f1cat1on (GoTernmel1t ot 

Kerals, 1974). The areae under tne hlsn~land ia regarded 

88 Zone I and tne aid land .e Zone II. Zone I bas an 



2G 

estimated area of 41490 h.otar •• under r~bber and Zone II, 

11128 neotare. (RaIl, 1980). 

Three village. trOll UlOJlg tAo.. in Zone I Bud two 

villages frOJll aaong -ute villa&ea of Zone II were s8180t,ed 

at randoll. A list of s.leo'ted villages i8 given below. 

24Ue I - Maniaala 
Pul1Tannoor 
Lal .. 

Zone II - ICarukachal 
Pu tbuppalll' 

Sampling frame in esob village was prepared from the 

Direotory of Rl.lbber Eataws 8114 Holdings 1.n Indla publianed 

by the Rubber Board. Twenty hold1n8s were selected at 

randOil froa each village. Sinc. ru't)ber plantat.iOll t.ruces 

elght years to start yielding and 12 yeara for tne yield 

to get. stabilized, sample was drawn tro. farmers wno inI­

liated rubber oultivation 8utflcientl( earl1. Data were 

oolleoted fro. tne holdings selected. 

MarJ.!mals 18 in KBDj lrappallT faluk, wl t.Q an area 
2 of '7.42 laI. The village le about 14 laa away froa 

Kanj !rap p811.1 tovnabip. The Man1llala r i v.r pa88e8 tbrougb 

1bia village. Pu.lJ¥azmoor and Lalaa villages belong 1.0 

Meenaobil Taluk wl1b an are. of 14.63 . kJ' and 19."4 

reepeot.ive13. These vlllag •• are dra1neo. by .AeenaohI1 river. 



The distanoe of Pul.lTazmoor and Lalala troa Pala1 is , km 

and 1 laI reepeo,\1vel¥. Botll tna •• villages lie 1n Jligh­

land rone. 

Karuk8chal i8 in Cbanganacherr'y Taluk wi t.h an area 

2 of 21.25 lau. It is 16 lea avq frOil Cbaiganacnerr,y proper. 

Putbuppal13 Delongs to Kot..., .. Taluk and ie baving an 

are. of 22.40 laI2• It is at abOut 12 laa avar from Kotta.Yam 

town. Both the.e village. repreeent the midland zone. 

Colleqtlop of data 

Data were collected b.1 pereODal13 interviewing tne 

respondent farmers aided ~ a well structured SChedule, 

wbich was pre tested. A spac1aen of ~a eQbadule 18 given 

8S Appendix I. The informat.ion collected inclLldedare8 

under ru~ber •• xpend1~a incurred 1n various 8speots of 

oultivation, processing and marketing of produce, aneet 

and sorap ru~ber produced, t.b.e1r price and tne problems 

faoed ~.Y' tne aultivators. The survey was coni!ucted r1uring 

1980-81. 

Jletllod of ap8llS" 

The tabular .etb.od, anal¥sie ot capital produol.ivit,r 

and production fUnotion were u.ed for anal1s1ng and 

111 t.erpret1ng tne de ta. 



Co,t ot oul tivat!op 

Coat ot oult1vaUon reters tne total expenses 

inVolved in the cult1ftt.1ng ot one hectare ot rubber. 

Coat. ot cultivation 1a caloulated ,.ea.rwiee troaa lat to 

12t.b Tear of planting becaWl. troa 121ib T.ar onwards 

008te and returns vere expeoted to De t.b. aue. 

go.t gf produotion 

Coat of produot1on 1. tne 0081. for producing one 
I 
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quin'tal ot sheet rubber. Eoono.aic lit. span of rubo.r+re.z 

1e taken 8e '2 Teare (George and Joeeph, 197'). tapP1ni 

.tarts from the e1ghth rear. Expenditure for t.h.e first 

eeven Teare vere OO11lPOWlded and d1.vibuwd amoug 25 

reare from. eighth to '2nd, in proport,1on to 1.ne lie14 

obtained in eaob Tear. Por O8loll1a t.1ng coat of produot.ion 

per quintal, returne froa 80rap rubber is sllDetracted froa 

tne total oost of oul ti'Y8tion 1n eaCh :tear. 

Capital ero4uot1v1jr analls1. 

Various .ethod. are avallable to .eaeure \be capital 

productlvl~ (Gltt1Dger, 1976). Tne f~ur met~od~ ueed 1D 

tnis etll~ are (1) PST-back period, (2) Benetit,-coet ratiO, 

(,) Net present worth alld (4) Internal rate ot ret-urn. 



1. Pa,rback period 

The pa,ybaok perlod i8 a measure of t.ne leng'Ul of 

t.ime from the beg1nn1ng of 8 pro" eot. to t.Qe 1.1m8 net, 

benefi ts ret.urn the ooat of the oap1 tal UlvesWent.. 

2. Benefit-ooat. r8t19 

Tbe benefit-coat rat10 '8 defined ae ~e rhtl0 

betwieen 1.h.. present wortn of benet1 t.8 and thei. ot eost.e. 

Benefi 1.-0081. rat10 Pre.t. wor1il1 of Pm-'! t.s 
• ~reaen \ worth of coais 

Sl'mbolioal13. 

Beneflt-oQst retl0 • 
C'\ 

(1+1)" 

The most. atraightforward di800unted oash flow measure 

of project wortll i8 net. present worth. This is simply tne 

present. worth of the caeb flow stream. Dlscow'lt1ng wsa 

done b.1 adopting the following formula. 

Net present wortb. (BPW) • 

where:l 

Bt • benefita in tth year 

ct. • 008t.8 in t th year 

n • total nwuber of years of tJle pro.,eot 
I • rate of tntereat (di8COunt. rate) 



Tne rate of 1n~.~ u.ed 115 10 per oent whiob 1. 

tne market. rate of' intere.t on 10ltg teN loans. 

4. Internal rate 9.f reWrp 

Ano'tller aetbod of U81Dg dlsoounted oaah flow tor 
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•• asuring tn. worth of a proJ eot 115 to f1n4 OUt. tue d1s­

oount rate wnloh JU8t. aue. 14e net pree811t wort.1l of ine 

cash flow eq~al 10 zero. fbi. di800unt rate 1s termed 8S 

1Dternsl rate of return and 1 t represents t.he average 

ea.rn1ng power of tJ'le .oneT u.ed in tne proJ eo t over the 

proJect 11fe. 

Slil1bolloall3, In\ernal rate of return 18 ~at 

disoount rate 'I' 8uOO that 

n 
~ 

t.1 

The T8lue of I 

met..lod. 

~ 
Resource .t£101enol 

• 0 

1. d. w.rm!Led by tr 1al and error 

A linear produot1on funotlon vas worked out to 

8Y81uate the influenoe of tne following faotors on y1eld. 

The faotors ooneidered were aae of tne pl8L. ta tl011, labour 

da.r8, quant1V of tertilizer, oost of plant. proteotio! .. 



8r1d holding size. It. can be represented ae. 

Where, 

Y • Gro8s income (Rs) p~~ 'j"a-f 

X1 • Age of the plant.e <"eare) 

X2 • labour (Man dal8) 

X, • Fertilizer (kg) 

X4 • Plant proteo1.1on (Rs) Pr!f i eo..y 

x5 • Area (aores) 

01' 02' b" 04 and b5 are regression coefficient.s. 
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CONDITIONS OF THE SAMPLE 



Gh"'NERAL ECONOMIC AND SOCIAL CONDITI01IS OF 
THE SAMPLE 

To obtain a baokground lntoraat.1on about rubber 

growere, fam.113 details of t.b.e 8811ple oul iivQtora were 

at\,ldied. 

Edyoat1on 

1111 terate tarmers were t.ot.all3 ab.ent. among the 

8eleoted 118JIlpl. t8llilie8. Of tbe to1al, 49 per oent, o:! 

tne respondente were educated in oollege8, 28 per oent 

upio higb sohool and 14 per oent were eduoated upto middle 

8onool. A distribution of tQo re8pondents aocording ~o 

t.ne1r eduoationsl statUII is given in Table 5.1. A break 

up aaong tne village. showed that 55 per oent. of 1.b.e 

respondents in Pull1annoor were oollego ed~oated followed 

by' Lale.a and Karultaohal nav1ng 50 per oent each. 

An analY8is of t.ne eduoat.1onal statue of lo1le res­

pondents f811113 .nowed that, 0\11, of t.ne 1Io1.al of 589 i.ud1-

vidual_, 12.73 per oent were Bged below f.1ve rears. Those 

eduoated to tne primary Bonool were 25.1, per oent while 

22.58 per oen't. were eduoat.ed to tne high school. On13 20.'3' 

per oent of t.ne total were found to bave been in college. 

The detailed break: up of ttle eduos tiona 1 sta tus of tne 

taai11ee .1s g1ven in Table 5.2. 



Taole 5.1. Dietrloution of tne tar~ere acoording to 
education 

Name of 
village 

1111 te- Pr1mar1' M1ddle Hig.tl College To 1.81 
rate School Sebool Sohool eduoa-

tion 
----~~------~-~------~~-~-----------~---~--~----~---~---------

Wen1-ala 1 4 6 9 20 
( 5.00) (20.00) ('0.00) (45.00) (100) 

Pul.1¥annoor 1 , 5 11 20 
( 5.00) (15.00) (25.00) (55.00) ( 100) 

La18ll 2 2 6 10 20 
(10.00) (10.00) (,0.00) (50.00) ( 100) 

Karukaohal , 2 5 10 20 
(15.00) (10.00) ('15.00) (50.00) (100) 

Puthuppally 2 , 6 9 20 
(10.00) (15.00) ('0.00) (45.00) (100) 

Total 9 14 28 49 100 
(9.00) (14.00) (28.00) (49.00) (100) 

-~-----------~--~------~~---------------------~----~-------~-~---
(ligure. in parent.neeee ahow peroentagee to total) 



Table 5.2. Dietribu~ion of tne reeponden~e familT 
acoordtDg ~ eduoation 

Bue ot 
v1llage 

0-5 Pri- Middle Higb Under- Gra- Total 
(age group) mary .ohool Bchool 6l"ad- dUB te 

&181,. -_ .. _ ........... ------...................... _--,.-.--.... ------...... __ ..... ---.... __ ..... _ ....... -... ---.. --------
llaa.1aala 15 29 22 27 17 4 11. 

(1,.16) (25.44) (19.'0) (2,.68)(14.91) ('.50) (100) 

Pull1&mloor 14 ,1 25 27 22 7 126 
(11.11) (24.60) (19.84) (21.4') (17.46) (5.56) (100) 

Lalaa 16 28 2' 25 19 5 116 
(1'.79) (24.14) (19.8') (21.55) (16.,8) (4.,1) ( 100) 

KarukBcbal 16 ,2 22 28 20 6 124 
(12.90) (25.61) (17.74) (22.58) (16.1,: (4.84) ( 100) 

PU\nuppal13 14 28 21 26 16 4 109 
(12.84) (25.69) (19.27) (2'.85) (14.68) (,.67) ( 100) 

Total 75 148 11, 1" 94 26 589 
(12.7') (25.1,) (19.19) (22.56) (15.96) (4.91) (100) 

----~--~ .. -~~---~--~ .. -~----.. -------~-~----~-------... -----------~-~ 
(Figure. in parentbe.e. sllow percentage. t.o total) 

liost of tb.e farmers in the suple bad aore than 

one ocoupation. Cla •• 1f1ca~1on of tne re.pondente Dased 

on tne number of oocupa~ion is given 1n Table 5.'. It wae 

ob.erved that onl.r 16 per cent of the total respondents 

depended on agriculture alone, wh1le 51 per oent 

found employment elsewbere along witn agr1oul'ture and 



25 per oent engaged 1.n lNaine.s and e1gb.t per oent were 

engaged in all the "tbre. oocupa t.iona. 

Table 5.'. Cla.sification of the respondents aooording 
to oooupatlon 

~-~~~-~-~-~---~--~~~--~-~~--~-~~-~-~-~~---~--~~-~-~~--~--~-
Hue ot Agrloul- Agrlcul- Agrloul- A~loul- Tot.al 
village ture ture + tu.re + ture + 

alone servlce bu.,ine • ., servioe+ 
business 

----~---~~-~---~~--~-~~~~----~~-----~-------~~~~~---~--~-

ldan.1mala 4 9 6 1 20 
(20.00) (45.00) (,0.00) ( ~.OO) (100) 

Pul1yamloor 2 11 5 2 20 
(10.00) ( 55.00) (25.00) (10.00) (100) 

Lalala 2 12 4 2 20 
(10.00) (60.00) (20.00) (10.00) (100) 

Kar\.lk8chal , 10 6 1 20 
(15.00) ( 50.00) (,O.OO) ( 5.00) ( 100) 

Putbuppall¥ 5 9 4 2 20 
(25.00) (45.00) (20.00) (10.00) (100) 

Total 16 51 25 d 100 
(16.00) (51.00) ( 25.00) (d.OO) (100) 

-~~~-~---~----~~--~-----~---------~~-~----------------~---
(Flgures 10 parentneeee show peroentages to total) 

A classitica tion of tne respondents cOlleiderJ.r~ 

tJle1.r maJor Bouroes of inOOJlle wss also m.ade. Tbe di81iri­

out.ion ls given ill Tao1e ,.4. It was obeerved 1.nat 

47 per cen t of the to t.al reaponden 1.8 bave agr ioal ture 88 



t.b.e1.r pr1mar,y oooupa"lon. &aplo1.ent was the primary 

oooupatlon of 3'6 per oent and business for 15 per oent, of 

'the t.o tal responden'lIe. 

Table 5.4. Classlf10atlon of respondents aocording 1.0 
their maJ or souroes of income 

Name of villa.ge Agrloul- Servioe Business '~'otal 
ture 

~~--~-~---~~-----~---~~~-~~~----~~~-~~~-~-~~--~---~~-----~ 

hlanlllalfo. 9 7 4 2C 
(45.00) ('5.00) (20.00) (100) 

Pul118lU.loor 9 9 2 20 
(45.00) (45.00) (10.0(;) (100) 

Lelalll 9 8 , 20 
(45.00) (40.00) (1~.OO) (100) 

KaraakaChal 10 6 4 20 
( 50.00) (,C.OO) (20.00) (100) 

Pu tbuppal13 10 8 2 20 
( 50.00) (40.00) (10.00) (100) 

Total 47 '58 15 100 
(47.00) (,a.OO) (15.00) ( 100) 

--~-----~---~~---~~~---~---~~-~--~--~-~~~-~-------~-------

(F1guree in parentn.ses show peroen t.ages to total) 

Famlly lize 

An analy.1s of faa1J..y 81.. of reepOIlden \.8 showed tJla t 

51 per oent of tne to~l faal11e. oome under the $lze group 

having , to 6 members. The faal11es having 6 to 9 members 

were 34 per oent of tne total. Classifies t10n of reepondeHl.s 

faml13 aocordUlgto dlfferent. size group ls B!lOWll irJ. Taole ?:;. 
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Table 5.5. D1etribllt1on of ttle reepondell1,s aooord1ng to 
the size of faa113 

Name of 
village 

ManiJaala 

Pul1Sannoor 

La lam 

Karukachal 

Pl.ltJluppal13 

Total 

1 to, ; 1,0 6 6 t,o 9 above 9 Total Average 
member. members m_bers _ambers 40U8e- size of 

nold. fam1l.Y 

, 11 4 2 20 5.70 
(15.00) ( 55.00) (20.00) (10.00) (100) 

1 9 a 2 20 6.30 
( 5.00) (45.00) (40.00) (10.00) (100) 

2 11 6 1 20 5.80 
(10.00) (55.00) (,o.00) ( 5.00) ( 100) 

2 8 9 1 20 6.20 
(10.00) (40.00) (45.00) ( 5.00) (100) 

1 12 7 20 5.45 
( 5.00) (60.00) ('5.00) (100) 

9 51 .,4 6 100 5.t39 
(9.00) ( 51.00) ('4.00) (6.00) ( 100) 

-------~----~--~~--~~~-~~~~---~~~--~~~-~-~-~--~-~~-----------~--

(f1gures in parentneeea show peroentage. to total) 

In all v111ages, tne h1gn88t, proportiOL of the familiee 

oon.e wlder the size group wi tb. , to 6 meabers. Putbuppal13 

bas 60 per oent, followed by ManiJlala and LalBm wi 1.b ~5 

per cent eaob. Pu~uppall.Y haa no faml13 having Ulore tJuw 

':n.;n~ members. The respondents had a mean famil,y size of 5.69. 

The distribut10n of the sample fam11io. BccOl~di.rJ.t!.. to 

age showed 'Ulat 5'.60 per cent of the members were below 



14 years of age and 9.85 per 0814t. ill tn. age group 01' :>0 

and above. According to t.ile 1971 oensus, t.b.e percentage 

01' pop~lnt.10n in tne age group 14 to 59 vas 5'.~1. If 

this oan be considered 8S the work: foroe, tne percel ... tage 

of dependeute vere 46.49 (Government of Kerala, 1'11/). 

Similar oomparleon to the sam.ple farmer8 indioates tuat 

the proportion of de pendente (ie., in tne age group 0 to 14 

and 60 aud aoo .... ) were found to be higher. The proport,iOll 

of male and female among total members were 61.63 (" .. ,hd 

'33.'37 per oent. respectively. The distribut.ion of family 

membere of reepondellts aocording to age and sex j.s givel.l. 

in Table 5.6. 

Area Ul~er ruboer 

D1eiribut10n of the seleoted farmers aooording to 

ar.a under rubber 1s given 1n Teble 5.7. Aaong tne totr.l 

ref!pondent.s '5 per oent {lad 81.1. area Ul.lder rubber between 

0.5 to 1.0 neotar.a and 24 per cent. bet.ween 1.0 to 1., 

hectaree. Holdings above '3 heotares were onl3 4 per cel!t 

of the total. 



Table 5.6. Clae~1ficat101.i. of respondents' fam113 accord.ine;; to age Bl .. d sex 

---------~-------~-----~--------~----~-------~--~-----~---~~~-~-----~--~-~----~~--~----~-~-~--~~~ 

Name of 
V1ll~i6e 

Age group (years) 

----------------------------------------------------------------------
o to 14 14 to 59 

idsle Female Male Female 

60 and above 

Male Female 

To \.81 

!4ale FeIllale 

Total 
lI_bers 

-------------------------------------------------------------~-----------------------------~----~ 
Manimala '9 22 25 17 a , 72 42 

"4.20) (19.2') (21.93) (14.91) (7.02) (2.60) (63.16) (36.84) 

42 27 25 18 9 5 76 50 
(33.30) (21.43) (19.64) (14.29) (7.14) ".97) (60.32) (39.68) 

Lalam 38 24 26 18 7 3 71 45 
(32.76) (20.69) (22.41) (15.52) (6.03) (2.59) (61.21) (38.79) 

Karukachal 40 26 27 1ti 8 5 15 49 
(32.26) (20.97) (21.76) (14.52) (6.45) (4.~) (60.4ti) (39.52) 

Putnuppally 38 21 24 16 7 , 69 40 
(34.86) (13.27) (22.02) (14.68) (6.42) (2.75) (63.36) (36.67) 

TOloSl 197 120 127 87 39 19 363 226 
(33.45) (20.35) (21.58) (14.77) ~6.62) (3.23) (61.63) (}d.37) 

(F1Gures in parent.'1eeee ahow percel ... t.ages to t.otal) 

11. 
(100) 

126 
(100) 

116 
(100) 

124 
( 100) 

109 
(100) 

589 
(100) 



Table 5.7. Distribution of the selec~ed farmers according ~o area w1der rubber 

Name of village Below 
0.50 
(ha) 

0.50 
to 

1.00 
(ha) 

1.00 
to 

1.50 
(ho) 

1.50 
1.0 

2.00 
(ha) 

2.00 
to 

2.50 
(hal 

above 
3.00 

(ha) 

Total 

--~-~-----------~---~--~-~-~---------~------~-----~----~------------~---~--------~-----~-~-----

La lam 

Karukachal 

Putbuppal13 

Total 

1 8 6" 1 3 
(5.00) (40.00) (30.00) (5.00) (15.00) 

274 4 
(10.00) (35.00) (20.00) (20.00) 

3 
(15.00) 

2 
(10.00) 

1 
(5.00) 

6 
(40.00) 

6 
(30.00) 

6 
(30.00) 

4 
( 20.00) 

5 
(25.00) 

5 
(25.00) 

-
., 

(15.00) 

5 
(25.00) 

1 2 
(5.oo) (10.00) 

2 
(10.00) 

2 
(10.00) 

2 
(10.00) 

1 
(5.00 ) 

1 
(5.00) 

1 
( 5.00) 

35 24 '3 10 5 
(35.00) (24.00) (13.00) (10.00) (5.00) 

1 
( 5.00) 

2 
(10.00) 

1 
(5.00) 

-

20 
(100) 

20 
(100) 

20 
(100) 

20 
(100) 

20 
( 100) 

100 
(100) 

-----------~~---~---~-~-------~----~--------~~~~------~--~~~------~------------------~---------

(Fi~uree 1.l! parentheses snow percentac;ee to total) 

~" 



COST OF CULTIVATION 
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COS'I' OF CULTIVATION 

Being a perennial crop, the coste for rubber cultiva­

tion are inourred over a period of time. A practical 

difficul~ is noticed in obtaining tne oorreot informa­

tions on the spendinge made IlUoh earlier 'to tne de. ta 

collection for this study. Moreover, it is also observed 

that the costs of inputs have il~creaeed to a oonsideraoie 

proportion. Often the illorease in ooste are more than tne 

normal disoowl't rate. Hence, an attempt. is made t.o presel!t 

the cost of cl.lltivatlon as it would have been incurred in 

1980-Bl'Por this ... il;.forma1.iOlJ. were gatJlered on "ue quanti t.ies 

of the Vt'.rious inputs applied b.r the .ample cul tivator e 

during the different yeare trOll plan t1ng till de. te. ie., 

for 12 years. Tne inputs used were tabulated &r& the per 

beot.are requirement of the different inputs for tne various 

years of oultivation have been worked out. The Ulpute were 

vall1Btea at the rates existing in the conoerned ZOlle dur1r..g 

1980-81. Interest on working oap1 t.al has not been included 

in these caloulations. This exeroise would present an 

Ide8 of the oost for ~d.rtak1ng cultivation of one hectare 

of rubber and t..~e oost that 8 farmer would ineW' 81. tae 

present COFt of inpate for 12 years. The cost fi~uree for 

me distriot have bee11 arrived at, after allo'Win6 we1&'1tat;e 

for the area. Total oost of oultivating Ol,e nectare of 



rubber for 12 rear. 1. presented in Table 6.1. (Fig.4). 

The 1 tamv1s. dlst.r1b"t.lon of ~e cost.a for tne varlo". 

rears for Zone It Zone II and '\he d18t.r1ct have been 

mown in tn. Append1x II. 

Table 6.1. Cost of c"lt1~tlon of rubber for 
per heot.are (in Re) 

12 rears 

--~-~----~-~-~-~~-~-------~~---~-----~-~--~----~--~-------Year Zone I Zone II Dlet.rlot. 
-~-~---~~~~~---~----~~-~----~~-~~-----~--------~---------

1 41'9 .,682 4087 
(14.52) (14.04) (14.43) 

2 1017 1102 1034 
('.57) (.,.98) (3.65) ., 1076 994 1050 
(.,.7&) <.,.59 ) (.,.73) 

4 12'9 111. 1210 
(4 • .,5) (4.02) (4.27) 

5 1227 1191 1218 
(4.31) (4 • .,0) (4 • .,1) 

6 1270 1172 1~49 
(4.46) (4.2.,) (4.40) 

7 1204 1172 1198 
(4.22) (4.2.,) (4.23) 

8 .,486 ,.,55 .,450 
(12.2.,) (12.12) (12.18) 

9 ""tj3 ,.,4' 3.,d7 
(11.87) (12.07) (11.95) 

10 .,429 """9 '418 
(12.0.,) (12.20) (12.06) 

11 '498 '466 3493 
(12.27) (12.52) (12."") 

12 .,5.,., .,514 35.,0 
(12.40) (12.69) (12.46) 

Total 28501 27691 2d.,32 
(100) (100) (100) 

--------------------~-------------------------------------
(Figures in parentheses show percentages t.o total) 



J If. ,1 - IF A.h'WI.',F UISTRI8UTIOf'J OF THE COST OF CUl TIVATION 
I 'Ff~ Hf::c TARE OF RU8Bl:R FOR THE DISTRICT (IN Rs) 
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Expend 1 '\ure wae tne h1gkle.t during 1.l1e first year 

of plant,1rig being 14.52, 14.04 8l~d 14.4' percentages 

respect,1ve13 for Zone I, Zone II 8l~d tne district, of UU: 

total for 12 ,ears. The nigb cost during tne first !lear 

of cultivation W8S because of prejarat.orl 0111 tiva t.iOl~t 

cost of e.edlill.g£4 and plant1r4E. There was only a margil£l 

difference in the proport.ion of the dis1.ribu. t.ion of cost.s 

in differer1t yeare between the 2'Ones and the district. 

'Iotal expenditure for Zone I was est.1ma ted to be i{s.2ti501, 

which was 2.9 per oent higner than thut of Zone II. The 

SEl:ae for the district WBS Rs.2S,,2. 

A comp8rieoT ... of the expendi tare for the diff'erel.l. 

1. tems for vurioue years h3~ beell illSde 8.parat.e~. Taole 

6.2 snows the expendi tuxe ou .tlWIUlll 18 bour for 12 yeare per 

hectare. Expendi ture Oil hWU8ll labour W8S the iliJleflt il .. 

first. rear of 8etablisluael,t of tne crop (firett.o seventh 

year) • Tbie walB dl1e to the high I1S. of lSQour for cleariLg 

the field, 'terracing, making p1 t,s and pl~mt1ne;. Labour cost 

for tne firs't year wae abOl1t 1.4 per cent higller ill Zone I 

than that of Zone II. }'rom tue 2nd rear ol.i.wards I1ptO eevelltn. 

year labololr WBe utilized for weeding and fertilizer ep;licu-

1.1011 alone. Labour cost per nectare was found ·t,o be more 

or less same during tnat period in tele two ZOX.le8. From 

t.b.e e1ghth year onwards cost of labour WBS more 8111ce 1 twas 

utilized for tapping. Tne proportion of laoour coat U, 
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d1fferent years from 81gb. th 1.0 12tn :rear d1d 1~0 t differ 

Iluch in ZOlles and between tne two mne8. Total expelldi t.w-e 

on lal>our for Zone I was 5.41 per oent. higller thall that of 

Zone II. This 18 because of the higher wage ra te prevalel~ 1. 

in the former rone. 

Taole 6.2. Expenditure on human labour per 
hectare <in Rs) 

~~--~--~~~~~--~-------~-~~-~~----~~----~--~-~~-~~~~~-----
Year Zone I Zone II Dlet-rlot 

-~~---~-~-~-~--~-~-~------------~----~----~--~---~-~--~--

1 2142 100' 2088 
(14.61) (13.59) (14.44) 

2 280 255 215 
(1.92) (1.84) (1.90) ., 249 221 243 
(1.71) (1.59 ) (1.6d) 

4 2'7 222 232 
(1.62) (1.60) (1.61) 

5 232 209 227 
(1.59 ) ( 1.51 ) ( 1.58) 

6 231 201 225 
(1.5ti) (1.45) (1.55) 

7 2" 207 22u 
(1.60) (1.99) ( 1.58) 

0 2205 210ti 2185 
(15.10) (15.22) (15.11) 

9 2210 2128 2205 
(15.14) ( 15 • .,8) ( 15.29) 

10 218'.5 21'.5" 2173 
(14.95) (15.40) ( 15.0'.5) 

11 2198 2141 2186 
(15.05) (15.49) (15.12) 

12 2201 214'.5 2189 
(15.07) (15.47) (15.14) 

Total 14601 ,.,851 14456 
( 100) (100) (100) 

----~-------------------------------------~-------~-----~-
(Figures in parentheses show percentages to 1.0 tal) 
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Purchaee ofseedl1nge was dLlrillg tne first year. i:he 

cost per heoiare was Rs.775. Re.754 and Hs.771 reskrectively 

for ZOlle If Zone II and the distriot. This included the 

expenditure on t.raneport1ng the seedlings also. cost of 

seedlings for gap tilling nae been 11101ud.d Wider misoe­

llaneous expenses for the seoond year. 

Expendi iure 01"J. fertilizer frOll1 tae rear of plat. ting 

to the 12th rear 18 shoWl! in Table 6.3. Nxpendit.ure OJ: ... 

fertilizer inoluded the cost involved 1z ... t.r811eportlng it 

from tne dealer. Total expenditure on fertilizer for 

Zone I was 2.39 per cent hiener thau that of ZOlle II. :Lnis 

may be due to the higher t.r81LSporta t,iOll oost. Tilere wae: 

not lllUCh d1fferenoe in the proportion .t,o the total expen­

d1 t.woe for tne 1 tem lor the d1fferen t years in bone I, 

Zone II and tbe dietrict. 

Expenditure on plw.lt protection per hectare from 

f1ret year of plant~ upto 12th year is preseL'-8d U. 

Table 6.4. Expenditure on plant pro'Leotiol" iucltAded lalle 

cost of chemicale, applio(1 tl0.n, hire charges of equipllleL. t, 

expenses on wa taring the .10Wl8 seedlings. ehad1zJ.g and pain t-

1.ng the seedlings with lime and oopper su.lpnl:ite. Ina expel~­

di ture on plant proteotion wae found to be t.ae aighest, in "Wle 

first year for the zones Wold the district whicn was atou.uC 

13 per cent of the total expendi twoe OIl tilis 1 tem. Tile Ili~a 



Teole 6.;. j';xpendi1,ure on fert.ilizer per hectare (in ;;8) 

Year ~;one I ,~one II lJlstrict. 

1 434 4~1 4''1 
(7.24) (,7.71) (7.'3) 

') 291 ;';d 3O, .. 
(4.iJ5) \6.12) ( 5. 12) ., 4;30 409 465 
(d.01) (6.99) (7.dO) 

4 539 466 ,11 
(1C.OL) (7.96) (J.Jb) 

:; 5b5 50'"' - " jO.;) 

(9.76) (;;>.61 ) ( ~). 53) 

6 510 :;13 ~~v 
(9.';1) (;.).11) ().36) 

'I ,32 562 ~39 
(d.W) (9.61) (j.04) 

(;. 511 523 :"14 
(d.,;) (B.94) (.:J.62) 

~~ 4iJ1 ,10 494 
(d. 1,) (d.8S) L).?9 ) 

10 4)3 511 49'1 
(d.23) (0.13) (0.34) 

11 50d ,21 711 
(';.48) (·:.>.3C) (0. ,;"n 

1? ~lO1 512 ~()3 
(6 • .,6) (Jo.75) (0.44) 

--_ ... _.-

'~ott:tl 5Y91 5,j,1 ~/)6? 
(100) (100) (10G) 

---~--~~-~---~~-~-~~-~-~-~~--~-----~----~--------~~-~--

('Figuree in parentneeea SllOW percentages to total) 



:able 6.4. ~xpendlture on plmlt protection per 
nee tare (in He) 

-----~~-~-----~~----~~----~~-~~~~--~----~---~-----------
Yt:ar Zone 1 ~o.tle II liet.rict 

--------~--~--------~---~~-~----------------------------

1 506 514 500 
(13.29) (13.02) (13.19) 

,.. 
(" lLl5 220 1)2 

(4.03) (5. ~9) (4.99) 
3 213 231 ?11 

(5.56 ) ( 5.d1) ( ).63) 
4 206 293 2~4 

( 5.38) (7.46) ( 5.u~) 

; 284- '42 2)6 
(1.41) (U.70) ('1.69 ) 

6 .,45 .,32 342 
(9.00) (d.45) (d.u9) 

7 320 2d3 312 
(0.36) (7.20) C:i. 10) 

[) 319 211 309 
(lJ.33) (6.90) (J.U2) 

OJ 310 .,20 312 
(0.09 ) \-:;.14) (v.l0) 

10 345 331 342 
(9.00) (d.42) (:.).09) 

11 .,tiO 317 3dO 
VJ.92) (9.60) (9.d7) 

12 41t> 416 417 
(10.91) (10.59) (10.0,) 

Total 3d.,1 3930 3051 
(100) (1(jO) (100) 

------~--~-------------~--~---~~-~---~--~-------------.--

('Figures ill parCli.1.tleeee shoW percel.ltat:;ee to total) 



expend! ture in tbe first. rear 1'01' this i'Lem was du.e 1.0 

shad1.rl.6 and wa taring the eeedlillgs ill addiUon to one.,.icr: 1 

spray~. The expenditure was about. five per cent ill 'i.n,e 

seoond year 8l~d vas found to 1l1oreaee duril1g t..tte flubsequel~1. 

years due to -:..he inoressed requirement of chem.icD,.l. aud 

labour. Total ex?enditure OIl plm.:.t protect101A for 12 yef.<r8 

has been 2.58 per cent. nigner in Zone II thali LOlle I. 

Expendi ture 011 certain items were incurred Ol.l.l.y frolli 

the eightb year onwards, 11ke the expend1 ture ol:.!.apt)iI1t~ 1.:u~d 

processing materials and expenses or .. rolling to squeeze out 

water. COBt of tappllJ.g and processing materials are 0'-

two types - recurring coste for 1J.le cup, ~lullger, acid 8.110 

tappiJlt~ 1a'!ives and non-reourring cost.s 01 .. dielle8 a:UD bUCKets. 

Recurriltg cost for tne different yer>J:F1 are presell tee. iL 

T r 5 'able ,.J. • I t was found to be 1llcreas.i.t.l.t, every :Ien.x f:>r t~e 

ZOI!ee and tne distriot. This vas due to the il.creJee 1l~ t.n.s 

use of acld. '1'otal expeudl ture was ;.02 per eel. t more for 

Zone II 't.llaL t..'1.at of' ~Jone I, smce lIlore of 'Wleee m~ltl:;riule 

were required as tne latex production u~ ZOl~e 11 VHs;aore. 

Bucket£! a.nd d1shes are needed for colleotUlg tile lew;.:: i!lld 

proceesll.g. LxperLdi ture OJ! theee i teras were eet1m;. ted to oe 

:::te.101 t ae.124 a.nd l1E.l06 respectively for ooth Wle zones 

and the dieia'ict.. 



Table 6.5. Expendit.ure on 1Jle t.appillg and processing 
materials (recurring expenses) per hectare 
(in lis) 

Year Zone I Zone II District. 
---------~-----~---------~~------~-~----~~---~-----------

d 143 1'9 143 
(17.06) (15.98) (16.92) 

9 159 161 159 
(1d.97) (18.51) (ld.82) 

10 175 175 175 
(20.88) (20.11) (20.71 ) 

11 180 1d7 lB2 
(21.48) (21.49) (21.54) 

12 1dl 200 106 
(21.60) (2'.91) (22.01) 

Total 83S d70 045 
(100) (100) (100) 

--------------~-------~--~-------~-----~~~----------------
(Figures 111 pareI!taeeee show percentages to total) 

Roll1ngcharges per hectare tor tne ZOl"!es 8l~d the 

district c.t7~ preeelited in TaDie 6.6. Tne snJae nas De 81. 

fOWld to increaee every year ae wae expected. The pa.1melit 

for cOI.lvertiIlg the latex into sneets was made i.l~ kind. 

Two days prodl.lction of 1e t.ex per year wae paid annually 

for tile en tire produce. 

• 



Table 6.6. £XpeDdlt~e for rolling latex from a 
nee t.are (in He) 

Year Zone I Zone II District 
-----~---~~---~-------~~-~--~~----~~-~-~---------------~-

B 14 71 73 
(14.61) (14.12) \14.46) 

9 97 91 '37 
(19.17) (19.28) (19.21) 

10 109 109 109 
(21.54) (21.67) (21.5d) 

11 113 113 113 
(22. ,.,) (22.47) (22.30) 

12 113 114 114 
(22 • .,3) (22.47 ) (22.30) 

Total 506 504 506 
(100) (100) ( 100) 

---~---~~~-~-----~-~~~-~---~~~----------~---------------

(Figures in parelft.hesee ehow percen tagea to to tal) 

Tae cost for tools and 1m.plemente for land prepara­

tiOll occu.rui1rJ. tJle firs 1. year. Bxpe11di ture on 1Jlis i"em 

was found to be «13.164 in all tne oaeee. Replacemel1.t 

Bl.i.d maintenance of the existing ones were found to incur 

Re.46 for fone It Hs.53 for Zone II and Its.47 for tile 

district in each year trom tne second. 

Tax includes DO t.b. tne land revellue at t..'1e ril l.e 01 

two rupees per acre and plantation tax at Yle rate of 

Rf' .• 10 per acre for boldings in exoess of one hectare • 



( 7 I C I ,1., 

Tax was found tooa Re. 19. 

both the zonee and tn. die'tric1,. 

All ot.iler expenditures were taken as m.iscellaneous 

expendi ture Slld 16 pr .. en ted ill Table 6.7. lJ1scallw.eo&.ls 

expelld1tura was fowj.d to be ti.le n.io.i:leet ill second year. 

Billee it included expenditure on gap f1l1iri(j;. es"woliehmel~·1:. 

of covercrop, etc. 

Table 6.7. Expel~1ture on miBcellaneo~E items 
per bectare (J,rJ. Rs) 

~~---~~-~~--~~--~-~~--------~~-~-----~~------------------
Year Zone I Zone II District 

------~--~~---~~-~~~----------~---~~~--~---------~-~-----
1 99 105 10C 

(10.'31) ( 12.47) (10.d0) 
2 196 198 196 

(20.42) (2.,.53 ) (21.1']) 

3 69 62 61 
(7.19) (7.36) l7.24) 

4 132 62 117 
(13.75) (1.'36) ( 12.63) 

5 61 62 61 
(6."5) (7.36) (6.59 ) 

6 59 55 50 
(6.1S) (6.,3) (6.26) 

1 54 49 S3 
< 5.63) ( 5.62) ( 5.72) 

d 68 48 54 
(7.0e) (5.70) ( 5.(33) 

9 55 48 54 
( 5.13) (5.70) ( '.d;) 

10 59 49 56 
(6.151 ( 5.82) (6.05) 

11 54 5' 55 
( 5.63) (6.29) (5.94) 

12 54 51 55 
( 5.63) (6.06) (5.94 ) 

To tal 960 B42 926 
(100) (100) (100) 

~-~---~~-~~----~-~-----~---~~~-~--~~---~------------------
(Figures ill parent.11eeee 8(10111 percentages to total) 



Itemwise break up ot the total cost of oultivation 

till tne period of yield stabilization is shown in 

Table 6.6 (Fig.5). It may be seen from the taole that 

the largest claimeIlt of the total cost for 12 years in all 

t.~e oases was nwnan labour accounting for about 51 per oent. 

Table 6.8. Itemwise break up of the total cost of 
cu.l tiva tion for 12 years (in Rs) 

~-------~-~----~--~------~--------------------------------
Itema Zone I Zone II District 

~~-----~---------~-~---------~---~----~-~-----------------
HwaB:n labour 14601 13851 14456 

(51.23 ) (50.0'.5) ( 51.02) 
Seedlings 775 754 771 

(2.72) (2.72) (2.72) 
Fertilizer 5991 5851 5962 

(21.02) (21.1'.5) (21.05) 
Plant protection '.58'31 '.5930 3851 

(13.44) (14.20) (13.59) 
Recurring ooste 8'38 870 845 

(2.92) ('.5.14) (2.98) 
Non-reourring 101 126 106 costa (0.35) (0.45) (0.;7 ) 
Rolling charge 506 504 506 

(1.78) (1.62) (1.78) 
Toola and 164 164 164 
laplem.ents (0.58) (0.59 ) (0.58) 
Main tenanae of 506 583 ~ 1'1 tools and (1.78) (2.11) (1.d4) aplements 
Tax 228 216 22S 

(0.80) (0.78) (0. 7':J) 

Miscellaneous 960 d42 926 
(3.37) ('.5.04) (3.27) 

Total 28501 27688 2d332 
(100) (100) (100) 

------------------------------~------------------------~-
(Figures in parentheses show percentages to total) 



Fla- 5 - ITEMWISE TOTAL COST OF CUL T'VAT~ON PER HECTARE 
OF RUBBE'R FOR 1;'a tEARS FOR THE DISTR\CT (IN Rs) 
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Expendi t.ure on fertilizer accowl.t.ed for 11 ttle over 

21 per cent wnile plant proteotion around 14 per oelj.t.. 

For 0.11 tne 0 t.~er items t.il,e expendi ture was found to be 

below five per oent. 

Rubber starts y1elding from e1gb t.h year and tne 

yield pt8b11izes from 12th year. It would be of illtereEt 

to Wlderstruld the nature of expelldi l.ure at these two years. 

The expenditure for tne eight.h year aud the 12wl ;/tfJaJ.~ are 

presented in Tablee 6.9a and 6.90 res).lectively. '_ue cos\, 

of establishment snown in tu,e table refers to l.....le portiol. 

attributed for that part1c:J.lar year from. tne total cost 

inourred upl.o the eithth year. It nae oeen aport1oILed u. 
proportion to the total return for 25 years (8 to 32). 

It maybe observed from the tables tnatWle COf1.. ot 

esta blishm811t was nigher for tile 12th yeart.il&I.i. for tne 

eigllth in absolute terms as well as a proportioli to total 

experldi t.ure for t.'1U t particular year. All tile ot-ner 11:.ems 

of expend! ture recorded similar pattern of cost fOl' Datu 

tne years. Returns for the 12t.b. year in all tae cases 

both in ter.ns of quan tl t.Y 8l1d value were more th,B.llcaat for 

the e1g..'lth year. 



Taole 6.9a. Cost. aud returns for dt.n year (in He) 
~-~-----~-~-----~~--~-~--~------~-----~--~------~-------~-

Items 
Cos t per nee tare 

Zone 1 Zone II District 
---------~-----------~------~~~---------~~----------~-~---A. Cos t of establishment 297 28' 291 

(7.40) (7.'4) (7.34) 
B. ltemwlse expend 1 tu.re 

during tbe year: 
HWDBn labour 2205 2106 2185 

( 55.00) ( 54.66) (55.12) 
Fert.ilizer 511 523 514 

(12.75) (1'.57) (1? .91) 
Plan"t. protection 319 271 ;09 

(7.95) (7.03) (7.80) 
Aaintenance of tools 46 53 47 
and implement. (1.15) (1.37) (1.19) 
Tax 19 1b 19 

(0.47) (0.47) (0.47) 
c. Tapping and prooe.sing 

costSI 143 139 143 *rteourring costs (".57) (,.60) <:5.61 ) 
--Non-reourring costs 101 124 106 

(2.52) (,.22) ("~.67 ) 
H.olling oharge 74 71 73 

(1.85) ( 1.04) (1.84) 

lil1soellaneou.. 68 48 54 
(1.70) (1.25) (1.36) 

In t.erest 226 217 223 
(5.64) (5.6;) (5.63) . 

Total 4009 3855 '964 -__ ~~ ___ ~ ____ ~ __ ~ __ ~ _____ ~lQQ~ _______ ~~lQQl~ ____ ~lQQ1 __ ~_ 
(Figures Ul parsl.l.tneses show peroentages to total) 

* lieourr1ng coate incl adaa tne ooat of ~leUl1cal, CUPB. 
hangers and tapping ladves. 

** Non-recurring coets ulcllldee t.b.e cost of backets w.d dishee. 
~~--~---------~-------~---~--~---~----~~~---~~~---------~---

Sheet 
Scrap 

To tal valu.e 

5,6 
124 

Returns 
Zone 1 Zone 11 District 

6429 
805 

7234 

518 
1,1 

6211 
852 

7063 

532 
125 

719d 
~------------~---~~---------~-------~---~------------~------



Table 6.90. COS'\ and ret.urne for 121Jl lear (in Us) 

~-~~~----~~~-~-~------~~~-----~--~---------~--~~----------

Items Cost per heo~e 

Zone I Zone II District 
-~---~--~~------~--~~--~~~~~----~~-~--------~-~-------~-~-
A • Cost of est.ablish- 476 45' 466 

ment (11.21) (10.78) (11.00) 
B. ltemwiee expenditure 

for the yearl 2201 214' 2189 Human labOur (51.81) ( 50.98) (,1.69 ) 
:F'ertilizer 501 512 503 

(11.79) (12.18) (11.00) 
Plan t pro teo tiOll 418 416 417 

(9.84) (9.90) (9.86) 
118111 tenanoe of 46 5' 47 tools and imple- (1.06) (1.26) (1.11) menta 
Tax 19 18 19 

(0.45) (0.4') (0.45) 

c. Tapping and 
prooessing oostel 

181 186 
*~ourr1ng coste 200 

(4.26) (4.95) (4.39) 
Rollillg charges 113 114 114 

(2.66) (2.70) (2.69) 
Miscellaneous 54 50 55 

(1.27) (1.19) (1.30) 
Interest 2'9 2'7 239 

( 5.63) ( 5.6,) ( 5.6;) 

Total 4248 4204 4235 
~ ____ ~ __ ~~~_~ ___ ~ __ ~ __ (!QQl~~ ___ ~ ___ ~lQQ2_~ ___ ~_~!QQ1~_~_~ 

(Figures in parent.h.e8es show peroen'1.8gee to total) 
-Recurring ooet. inoludes tne cost. of enemical, c .... p., 
hBllgere and tapping knives. 

----~---~-----------~-~------~~-----~----~~--~-~----------Returns 

Zone I Zone II Diet.rict 
:.~wmt1 V Val\1e Q\UU1tl\Y Value QualltiV Value 

(kg) (He) Ocg) (Re) (leg) (ft.) 
-----------------~----~---~--~------------.----------------
Sheet 
Scrap 

Total value 

807 
177 

9691 
1147 

10038 

918 
216 

11012 
1417 

12429 

85'1 

1u5 
10224 

1204 

11428 
----~--~~------------------------------------------------~ 



Considering tne oropoyole of rUDDer 8S 32 years, 

the cost and returns per hectare for the zones and °Wle 

district for the entlre period has been worked out and 

preeellted ill Table 6.10. 11. has been aeewaed tnat {.ae 

cost from the 13th year to the .,2nd as be.1.ng tne S8I11e. 

It has been observed that the yield at rubber would 

decline from tne 29th year to the 32nd in t.~e reverEe 

order of ltE improvement from eighth to ttle 12th. year. 

5G 



Table 6.10. Cost and returns per hectare for a crop cycle of rUDDer (in Rs) 

~---~~-----~~~-~~~-~~--~-~~~---~--~---~----------~~--~---~----~--~-~-~-------------------~------
Coat Ret.urns 

Year Zone I Zone II Dia- ::one I Zone II District 
trlcl. ---

Bheet Scrap Tot-al Sneet Scrap Total Sheet Scrap Totel 
------------------~--------------------------------------------------------------------------------

1 4139 }889 4087 
2 1017 1102 1034 
3 1076 994 1058 
4 1239 1114 1210 
5 1227 1191 1218 
6 1270 1172 1149 
7 1204 1172 1198 
6 34d6 3355 3450 6429 805 7234 6211 d52 7063 6383 615 7198 
9 33d3 3343 33d7 7808 940 8742 8049 976 9025 7659 944 8803 

10 3429 3379 3418 9138 1062 10200 9294 1199 10493 9171 1091 10262 
11 3498 3466 3493 9571 1130 10115 99tH 1214 11195 9660 1100 10760 
12 to 3533 3514 3530 9691 1147 10d38 11012 1447 12459 10224 1204 11420 26 
29 3533 '3514 3530 9577 1138 10715 9981 1214 11195 9660 1100 10760 
30 3533 3514 3530 9138 1062 10200 9294 1199 10493 9171 1091 10262 
31 3533 3514 3530 7808 940 874d 8049 916 9025 7859 944 880; 
32 3533 3514 3530 6429 d05 1234 6211 d52 1063 6383 il15 719cl 
32 24000(8) - 24000(a} - 24000(8) 
~----------------------------~-~---------~---~-----~--~-----~---~-------~-------------~-------~-~--

(a) -.-.Salvage valu.e 
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COST OF PRODUCTION 

The cost of produotlo~ of ruboer h~S bee~ worked 

out ae tne cost involved in produoing one quintal of 

eneet rubber. In tne oomputations tne actual expenditure 

u~ourred by tne sample cultivatore were oonsidered. lne 

eCOl".I.omic 11fe of rubber hae been taken a.s--.,2 years 

(George ar~d Joeeph, 197.,) with a per10d ot 25 years Bvai­

laole for tapping. The total 0081. of estuo11s!lWeni (:.lor 

seven years) nas been compounded to t.he 8igr.L wi year. 

Proportional allocation of this amoWlt hao 'beel. made to 

the coat for tne 8ucceedlnb years ill proportiOJ:i to the 

yield obtained in the respective years. Since a stabilized 

yield 1s expected from the 12th year to tt!e 28ta, it nas 

not been repeated U.L ttle table. b. deorease 111 the .1 ield iE] 

observed from the 2dth year to tne .,2nd. Hellce, tne oost 

of produotion per qUinttd for lJ:leee years are 8fiow:n eeparaLe. 

Table 7.1 repreeent,e t.ne cost of production per quir..t.ol. of 

sheet rubber from til.e ei§l tn tot,ae }2nd year. The taole 

aleo includes the cost 01 cultivation and '1ille q-"81~ti toy of 

sheet rubber produced. 

Along w1t...'1 sheet rubber, sarae quant1\y of scrap 

ruboer ie also obt.ained. In order to eet1lIlate t.ne t.o1.a1 

cost of sheet rubber, the value of scrap ruboer was deducted 

from the total cost. 



Table 7.1. Cost of prodaction per quintal of sheet rubber (in Rs) 

-----~~---------~~-~~~-~------------~~--~-----~----------------------------~---------~--------

Year 

Cost of cultivatioll Production 
( q \.L1.n 1.a 18 ) 

Zone I Zone II District Zone I Zone II D1a­
viet 

Cost per quintal 

Zone 1 Zone II DiS­
trict 

--------------~~~-~~~--~--------~------~--~----------------------------.-------------------~ 
8 

9 

10 

11 

12 to 26 

29 

30 

31 

32 

2262 

2129 

2363 

23d3 

2552 

263' 

2768 

2839 

2993 

2.,34 

2284 

20;4 

2122 

2083 

2242 

2344 

2627 

2725 

2277 

2140 

2272 

2;06 

24;2 

2529 

2657 

277; 

2936 

5.;6 

6.51 

7.62 

7.9d 

a.07 

7.98 

7.62 

6.51 

5.36 

5.1ti 

6.71 

7.74 

8 • .,2 

9.1& 

<3.32 

7.74 

6.71 

5.18 

d.05 

7.64 

6.55 

5.,2 

422 

327 

310 

299 

316 

3'0 

363 

436 

559 

4~1 

340 

26; 

255 

227 

269 

30; 

392 

526 

428 

327 

297 

286 

293 

314 

348 

42; 

552 



A marginal change in t.ile cost hae DeaL. recorded 

from eighth to the 12tJl sear. The nigher cost. noticed 

for the years 29tb 'to .,2nd is a result of t..'1.e decreaee in 

returns from scrap rubber. Tne cost per qu.ul~l 01' ruboer 

for tne period from eigbtn to 12tn showe t.hat it is higheet 

for ~e eighth year (Rs.422, R8.451 ar~d Ra.428 respectively 

for Zone I, Zone II and tne district). The S8;iU, was fOWld 

to decrease for tne eubsequen t years till the 12 t.n and 

remailled more or lese tne same for 1.:18 rest. 01' the period, 

t.ill t.he 28th year (fte • .,16, ae.227 aud 4e.29., respectively 

for Zone I, Zone II and tne district). Tne cost per 

quiLtal showed an !noreseine; trend for tne period from 

29 ttl to '3211d year. 
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CAPITAL PRODUC1'IVITY AND R.i:.'SOURCE USE EF!'ICIENCY 

Rubber hae a long gestat.i01l period and cOl1eiderao.J.e 

jJ4ves~ente are made for over several years before tne 

crop start.s to yield. The returns are spread over a lOIle; 

period. 'I'lle wortniness of illvestmel4ts on sucn a crop .ass 

to be evaluated taking into considerat.ion ttle tot.al period 

1.b.e crop is ill the field. .Au at.tempt is made .here t.o 

measure the productivi 1,:1 to cap! tal. i'our measu..res of' 

c&piU3l productivi~ are conSidered. L~ey are (1) payoa~K 

period. (2) Beneri t-cost ratio, (3) Net presel .. t worth and 

(4) Internal rate of return. Cap! tal produotivi ty analyf'if 

oringe out a measure of the effioienoy of retW'~· .. s obtained. 

1. PSlback period 

PayiJ8CK period is all WJ.diecounted measure 01 t....1.e 

wortlliness of an endeavour. It. measures tne efficiency 

of cul tiva tion by indicCl tillg tne period wi thill \inion \.he 
wc-"iJ 

returns",offset the invest4eLts. 1'ne two drawbackf' attri-

buted to this measure are (1) it fails to 0011s1der earl;.llJ.gF 

aft.er 'the pa.Yback period, (2) it fails to t,e,ke il .. to cO.ne1-

dera1.ion differenoes in tne :L1raing of proceeds. ihe paybaoK 

period for the two zox,es 8l1d tile district are p,aOWIJ. below. 

2.011e I 

Zone II 

District 

- 9.53 years 
- 9.43 years 

- 9.51 years 



The otner tbree met.."lods, viz. f Beueti t-cost ratio. 

Net present wortn and Internal rate of return are di8-

oounted measures of il.1veswerl.t W'or1ib. Uelli6 a sui table 

dlscowl t ra t.e. the ulves \mer. t is reduoed to tne preeen t 

value. The returns are aleo 8imilarly discOWlted. The 

stream of coste and bene!'! te are then compared. 

2. Benef1t-cost ratio 

The Dene!i t-ooe1, ratio indica tee tne re turns 011 a 

rupee of !nYeetaellt. All costa have beell discount.ed to 

the present value and compared witn discounted value of 
I IL \ 

P'"f~.Jt!u "';'Tn 
benefits. ALPoet-bene:fit raUo greater than unity is 

oonsldered vortbwhl1e. The benefit-cost ratio for the 

ZOl1ee and the district ls shown below. 

Zone I 

Zone II 

Distriot 

- 1.96 

- 2.21 

- 2.04 

As tb.eee ra ti08 are greater than uni t.1. t.h.e invee t­

mente are economically Justified. The benefit-cost ratio 

in Zone II ie 12.75 per cent more than that of i:one I. 

This Cf-ll be attribu.ted both to tne low coet of cultivatioll 

as well as t.il.E' higher yield in this zone. 



.,. Net pr •• ent w9rt.n 

Net present wortn tries to project an idea of tne 

feasibility of cultivat10lh Here, botn tne cost and t.,.'&e 

benefi ta were disoounted at au opportWli ty cost and tnesa 

two were oompared. A positive Xlet preselit wortn is con­

sidered aa a wortnwnile 1llvestlaeLt. The present wortn of 

a heotare of rubber cultiva1.ion for ttle t.WO ZOllee aud tHe 

diet.rict were found to be as follows. 

Zone I - Rs.2'747 

Zone II - Re.29255 

District. - Rs.25597 

The net present wortn was positive ill both the zones. 

It. wae Re.5508 (l.e., 2,.19 per oent) more i:r;. ::-ol!.e II ".,L':'i.Il 

t:v"~ ot' 70ne I. The advant.age of net preeel.t worth IIeasure 

as compared witn benefit-cost ratio is ·Wlat., COJJlplltetlolt 

prooess for netting out tne aaounts shall be a1.drted at ~ 

point of t1me. 

4. lAten18l rata of return 

Internal rate of return is ano1.ner method 01' Uelll.g 

dieooun1led cash flow for .aasuring tne wortll of i.u.veetlllez .. ts. 

Tbe internal rate of return for the 1ll'f'eetaent ie tJlat 
P""e.,e.....,t w o"f~ 0 t 

diecoun t ra te wl1ich nullifies the A caeh Oll t£10w8 and inflows. 

It represen te the average earning power of i110ney \lsed ilL 
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oul1.1vation oyer its proJeot.ed eoonoaio life. Since the 

in tenwl rate of return .e'tnod involves oomplies ted trial 

and error oaloulations, t.b. ne1. pre.eIlt. worth metnod is 

u8~all.1 preferred t.o. However, the internal rate of: 

re t.urn has an ad"nW 1;818 o .... r the 0 t..'ler , "Lha t tae re turns 

011 inveetment.s are expressed as a percentage. The 1nt.erl .. al 

rate of retunl for tne two' zonee and the dist.ri(;t are as 

follows. 

Zone I 

Zone II 

Distriot 

- 2'3.70 

- 25.'5 

- 24.20 

Tne ooaputation of tn. seasures of capital productl­

vi 1.y lS shown in Append1 ••• III, IV and V. 

A oompF:ri8on can be made between \he wo zOILee, 

Zone 1 which i8 predominantll highlaud and LOLe II, predo-

.IIillan tlJr .idland. Rubber (;u1ti va tion was bioi tia ted 11. 

highlands and was introduced to midlands later. All tne 

four measures of aapi tal productivi t.y discu.ssed soove iIla i­

csted that the oultivation of rubber in 'tohe midland (Zo:ue II) 

~.fJ advan tageous to t.b.e nighlan4 (Zone I). I t is also 00-

served that t...1.e cost of cu.ltivat.ion in the midlruids per 
Thaflfl 

hectare has been lesser thanAthe highlszlde, probably d~8 

t.o high. Ultenel ty of wortt re8ul tan t of the wldula tUi.b n,q ture 



of land in the highlands. The yield per heotare in Zone II 

has also been reoorded to be higher than that of Zone I. 

This may be due to the better utilisation of inputs in the 

midland, while possibility do exist for a greater wastage 

of inputs added due to heavy soil run off, water peroolation 

and other oondi tions prompted by the undulating terrain of 

the highlands. 

Resouroe use effioienoy 

Linear and loglinear produotion functions were tried 

for the da ta and found that logl1near function was no t 

better than the linear funotion. The inputs taken into 

oonsideration were age of the plantation (x1)' human 

labour (x2), quantity of fertilizer (x,), oost of plant 

proteotion (x4 ) and area (x5) in that order. The partial 

regression ooeffioients and their standard error~ multiple 

oorrelation ooeffioient (R), coeffioient of determination 

(R2) and the F ratios, for the two zones were determined 

and are presented in Table 8.1. 

The ooeffioient of determination R2 explains the 

proportion of variation of the dependent variable (Y), 

explained by the independent variables. Eightythree per 

cent in Zone I and 71 per cent in Zone II of the variations 

in yield were explained by the independent variables. 



Table 8.1. Partial regression coeffic.:ient.c, etaL.dard errore, multiple correJ.ution 
coefficient.s, coetfici.)nt of det.ermina t.ion and F ra tios (aoBolute vali.&es) 

Coneta.nt x1 %2 x., %4 %5 It R2 F 

-~~~--~~--~-~--~~~~~~~~~~~-~~--~----~~--~~----------~~-----~-~---~-~-------------~-~-------

6.15 0.116 16.60 ** Zone I 204.90 -1.31 1.14 0.91 0.(3, 53.67 
(243.00) ( 50.72) (2.0,) (3.41) ( 500.69) 

-1215.68 68.92 -10.28 -1.97 3.90 145.36 0.84 0.71 16.93 •• Zone II 
(10'4.64) (72.96) (7.72) (7.17) (166ti.09) 

(Figures in paren~8.8 show standard errore) 

... Significant at 1~ level 



Thollgh tile F ra 1,108 were fOWld 1.0 be 8it,;l!ifil.:an t in 

ooth tne zones, none of tn. regression 008f£10i81,1't.8 were 

eignif1om.lt. This oOl.lld be beoause of the presence of 

multioollu,earit.y. The simple oorrelation ooefficien"1; 

be tw a el. y ie ld and area was O.d9 1n Zone I and 0.76 in 

Zone II, 1a19131.ng that. 79 per oer.t and 58 per oel.li res­

peotivelJ' of tJle variation in yield ill Zone I alld Zone II 

were explained by t.i:le area alone. III otner wores, 01Lly 

4 pel' Ce,tit of the variatiOl.l. in ZOlle I and 1., per C81.1, of 

tne variation in Zone II ot: tne yield were explair.l.ed by 

the 0 tiler four componel .. 1,8 considered in addl t1olJ. to the 

contrlbution of the area. Such a maJor oon"t.rlbution by 

area oould be explained as 'yield increases in proportioL 

to l.ne area, if other faotors remain oonstant' ~ 

In these circUIfletanoes it is worthwh.ile to oonsider 

tne regreSSion of yield Oli the five input.s .an per neotare 

basis. 'Ihe correspOl.i.d.1.ng partlal re~e8sion coeft1c1elJ.ts, 

standard error~ mul t1ple correa t10n ooef1'iciel.i. ts, coetii­

oiel.1.1. 01 ;, '}t.ermina t100 and F ratios were determined and 

presellted in Taole 8.2. 

liere influenoe of other factors tBrou.gb. [:.:.ren ie 

el1m.1nated. In Zone I arid Zone II onl3 55.9 per cel.t and 

17.6 per cel .. 1, respectively of 1.t1e variations i.n yield were 

explained by the independent, variables. Tnough.f ra tio was 



Table 8.2. Partial regressiOl~ coei'ficlell1.s, st.aJ~dard errors, mul ti~le correlation 
coeffiCient, coefficient of determ1r~tion and F ratios (per hectare values) 

Constant R 

~------~-----------~~---~-----~------------------------------------~-------------------~-------

Zone I 137.006 -3.22 8.82 
(70.43) (38.76) 

Zone II 285.05 -14.26 9.12 
(200.75) (64.93) 

0.541 
(1.89) 

-0.696 
( 5.57) 

0.9'4 -12.04 
(1.65) (38.89) 

1.380 11.12 
(4.'4) (69.10) 

0.75 0.559 1'.70 ** 

0.42 0.176 1.45 

-----~~-~--~-----~-~~--~~~---~-~------~----------------------~--~-------------------~-----~ 

Cfigures in parentbeees show standard errore) 

*·S1gn1ficant at 1'}f, level 



81gnificant for Zone I, tne regression ooefficiente were 

not significant. This may, perhaps, be due to ttle pres8L.ce 

of multiooll1neari~. Age, fertilizer and plant protection 

showed muon varia t,iOli ill Zone I, compared to Zone II. Thie 

could be the reason for the aore explwUl tion of tJ:Ut var lal..io11 

.in yield in Zone I compared to Zone II. lL Zone II, .F wae 

r .. ot. 8ignificant. This IABY be becs".e, there may 1101. be 

much varia tlon in the inputs araoll& t,nemeelvee Bud there 

c0111d not be much variation in yield caLlsed by tl108e iLpl1ts. 

The variation in 11eld oould a180 be attrlbuted to many 

otner factore not consldered here such BS t-extL.Lre, e1iru.cture 

and reaction of 80il, mlcrocliIDate, ty'pe of plantll.ag material, 

etc. 
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PROBLEMS OF SMALL GROWERS 

The study was also aimed at unders\and1ng tn. proDleme 

of emall growers engaged in tn. oultivation of ruboer. lio 

serious problems were reported by the respo.ndet! tee 

Non-8ftilabiU ty of vained tappers was one of 1,o.e 

problema suggested by tne tarmers. Proper tapping {uas e,;ot. 

a direot bearilJg on the yield and bark regeneration. The 

trained tappers have been notioed to seek employmezlt in 

estates where the wages are higher • 

.t1arket1ng of produce was fOWld to be ano"Wler problem 

faced by '\be emall growers. Abee.uce of good roads and nign 

cost of transports tion affect. 'the marketing. i.vent.tlough 

ruboer marketing societies were tunctionul6, Ol .. l.,y a very 

tew .tarzaers were found to be utilising tae 1'acili tq'. Certai.u 

amount of par't.ia11 t.Y ehown by 1.be.e 8oc1ev aul.nori ties, 

delay ill making P81'JDente etc. prevented Ule small growers {'tom 

utillein6 \be facl11ties. 

i.toreover, there seeille to be"o etrorJ.g orgunisat1orJ. 

among the amall growert>. Ther aleo opined that the facilitq 

of availing subsidy would not banefit tnem slnce tne culti­

vation was In a sort of interplalllied nature. 



SUMMARY 



71 

SUMMARY 

~e pre8ent 1DY •• tigation on the econoaio8 of 

rubber oultivatlon by small holders in Kottaram di8~ict 

vaa undertaken during the rear 1980-d1. A sample of 

100 _all holders was used for t.bi8 purpose. 1.1'\ two 

agro-ol1matio zones fOWld vit.llin the dist.rict_ Zone I 

wse highland and Zone II vaa aidland. 

The salient findings of tne investigat.ion are 

8ummarised below. 

Ii waa obaerved that all of the sample farmer. were 

literat.e. Almost all of themhad taken u.p aore than one 

oooupation. Onlr 16 per oent of the total farmers was 

pure agriculturists. the higheat proportion (51 per oent) 

of the sample familie. had' to 6 a.abers wi t.b aTerage 

faml13 slze of 5.89. MaJorl V of tne holdings oame Wlder 

the 8ize group of 0.5 to 1.0 bectare ('5 per cent). 

Data were colleoted for a period of 12 rears from 

tile rear of planting and DOet of cul tivatlon per heotare 

was calculated baaed on 1980 price •• 

Total cost of oultivation tor 12 years wse fo~d to 

be rts.28501 and Rf'.2768d for i.b.e Zoue I and Zone II ree­

pectivel1 and tne average for tne district. wae Re.2d,,2. 



The maJor it .. in tne 0081. of oultivation was labour 

oonstituting about 51.2' per oent. (n,..14601), 50.0' 
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per 08r!'t. (R •• 1,S51), 51.02 per 081),1. (.tis.14456) of tne 

total respectively for Zone I, Zone II and tane district. 

During tne pre-rield1ng period, labour oost was tne 

higheat 11l tile fuel. rear of planl.1ng Blld vas 14.52 per cent. 

of the total labOur cost for f1ret. 12 yeare for Zone I, 

14.04 per oenl. for Zone II and 14.43 per 08111. for the 

distriot.. Frca ~e seoond ,ear, labour cost remained 

aore or les8 sieady upto eighth year. From eighth year 

onwards labour oost !noreased and was about. 15 per eel .. 1. 

of the total labour oost. for lae Zones and for ~e di.t.rlct.. 

The expenditure on .eedlings vas Re.775, rle.754 and 

Re.771 respeotively for Zone. I and II and the dietric~. 

It vas onl.r 2.72 per oent of the total cost of cu.ltivatlou. 

Expendil.ure on fertilizer aocounted for 21.02 per 

cent. (Re.5991), 21.1' per celit (Rs.5OS1) and 21.05 per cel!t 

(Rs.5962) for Zone I, Zone II and for the district res­

pectively. Plant protection 8cco~ted for 1'.44 per cent 

(Re.3d31) of the t.otal cost, for Zone I, 14.20 per cel~t 

(1\e.'9'0) for Zone II ar.d 13.59 per cent (Hs. 3851) for tne 

distriot. 

Recurring costs on tapping and processing materials 

vere involved from the eigb th rear onwards 8r ... d tJlese were 



2.92 per cent (Re.83S). ,.14 per oent (&8.870), 2.98 

per cent (Rs.845) of ttle total for Zon8 I, Zone II and 

the dist.rict. respeotiftll'. The cost for tae various 

tools and iIlpleael'lts for olearing tne land and planting 

wss incurred on1.1 during the first Tear. S1milarl.Y, cost or 

utensils used for oollection of latex and 9rocees1r~ was 

inourred onlJr during t.h.e eighth year. Theae two put 

together have reoorded 0.9' per oent (Rs.265), 1.04 per 

cent (He.288) and 0.95 per oent (R8.270) of the total cost 

for Zone I, Zone II and tne diet.rict, reapectively. lvleUl­

tenance of tool., and im1>18llente accounted for :~(1. 506 for 

Zone It He.58, for Zone II ar~ Rs.51ry for tne distriot. 

Tbe oorrespo.nd1ng peroentage were 1.7(:3, 2.11 8.Iid 1.d4. 

Rolling chargee were 1.78 per oen t of tile total 

ooat for Zone It 1.82 per CeI.t for Zone II elld 1.78 per oel.t 

for tne dietrict. It vas He.506, Rs.504 and l.\s.5C6 res­

pectively for t.ne Zonee I and II aud \ne die t.r ict. 

Tax was 0.80 per cent (He.228) for Zone I, 0.78 per 

cent (rle.216) for Zone II and 0.79 per cellt (l1.e.22S) for 

tne distriot. Misoellaneou8 expe.nd1 ture W88 3.'7 per ce,.t 

(Rs.960), '.04 per oellt (Rs.B42) and 3.27 per oent (He.926) 

respectively tor ~le zone. I and II and for the dist.r10t. 

Tapping starts by tne eighth rear andt.ne yield 1. 

oaBerved to morea •• till the 12th Tear. Th814 it. stabilizes. 
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The stabilized 'yield 18 obta1l1ed unt.1l tne 2dtb year. 

Hence the ret.urne vere assumed to be tne eame for the 

period of 13th to 2ath rear Qfj waa obtained dw'i.uo t.ne 

12th year. :'ht18 returne for 1...'le years 12t.n. 1.0 2dtlJ. were 

a t eta.10$38 tOl' Z.one I. i:i.e.1245~ tor Zone II lilld i.il.e 

average for the ciEl,rict \<lorked out H.e.1142B. i'n.e 

returnp for tne per10d 29th to '2nd years were cblc~lated 

aesWIling t.hc t. :field deolines in the reverse order at i tF 

increase durin& eighth to 12th year. 

Cost. of produot1on per quintal ot sheet rUDDer 

showed a st.eady decrease froa eigb t.b. year to 121Jl year. 

Cost of produot.ion for at.able produotion period was esti­

mated at Re.,24, Hs.242 and .its.,05 respectively for t.ae 

Zone I. i.o!".!.e II and ~e district.. 

Paybaok period for both the IOnes wae fowul to be 

between ninetb. and 10th year of' plant.iJlg. lienefit.-cost 

ratios were 1.96, 2.21 8J:.l.d 2.04 respeotivelY' for {.one I, 

Zone II and the distriot. As agalLst ti.le total il~ve8tmellt 

upto the yielding etage of Rs.11172, He.10634 ar~ ae.11054 

tor Zone I, Zone II and tne d18Vict, re.pective13 t 1.ne 

net present wo_ttl vall e.'timsted at As.23747, hB.29237 and 

Hs.25597 r.spec'tivelT for Zone I, Zone II and the d1e~ict. 

Internal rate of returns were 2'.70 per cent, 25.3) per cent 

and 24.20 per cent. respeotivel¥ for Zone I, ZOLe II and for 

tb.e disUaict.. 



Age of 'the plan't.at,ion, labour days ut,11ised, t.he 

quant,tv of fert.ilizer, oost. of plant, proteotion and lile 

area were tne independent. variable., oonsidered for 

regressicm anaJ..ysis. E1gh1t,ytnr.e 8l1d 71 per cent, of the 

varia't.iou8 in tne yield for Zone I and Zoue II were fOWld 

to be explained by the variables used in absolu. 1,e qu.all 1,i­

t,ies. FurtJler anaJ..ysie W88 lD8de oons1derl1.&8t.ne lloli!U tp 

used per nectare. Wbile 55.9 per 081.1, of' tbe varia i.ioo 

75 

on produot.ivi t,y was explained by tne iudependent variablef" 

in Zone I, Ule 88IIe variables expla1r~ed onl.1 17.6 per cellt 

of the variHtiOl.i. for Zone Il. The regreeeioll coe:ffici~lll.e 

in bot.n the case. were found t.o be in8ignific81.i.t. 

Tile problems of tile farmers in the area under s t.udy 

were t.he absenoe of 'tralIled tappers, improper fw.ct,ion~ 

of tile rubber lllarket1n6 sooiet.ies and tne absence 01' a 

strong organiaat,ion among oult.ivators. 

Indioa~ione are taat oultivation of ruboer wae more 

rewarding in Zone II, 1Jle midland oompared 1.0 ZOl,e I, t.ne 

highland. 
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APPENDICES 



APP3NDIX I 

COPT of tne Sctledule 

ECO~m,i1IC~:: O.F ,;1.a3B~t CULTIVi,TIOli BY fiI.iALL dOl.J..~~;hL Il~ 4Q~:rriY;'H" 

DIS TlqCT 

I. IDEUTIFICA!ION: 

1. Ne::ne and addresfl of the owner: 

2. :Family de tails 

-------~--~---------------~--~---~-----~~~~~---------- -------

No. Sex Age 
Male/Female 

L{elat101L- W, .... Cb-
snip ti·,)ll 

OCl;U­

}It.\ t.iOl ... 

-------------------------------------------------------------

---~-------~-------~--------~----~----------------------,-----
3. Uams wid regif'ter l~o. 01' : 

tne holding 

4. LocatiOI~ of the owner's 
residel4ce (diataJ: .. ce from. I 
tile naareet. rubber dealer 

s. Aotual registered 
area under rubber 

b. Topography 

III. GOt T O:E' ?ROJ)tiCTION 

1st year 

,. Clearing tne field 

2. TerrHoiDg 

he. of t,rees 

I 

Womel~ lis • .i26. 



1st year 

3. Cost of making p1ta (at 
t.he rate of Its ..... /p1 t) 

4. Fl1li.ll6 and plJuj, t1ng 

,. Cost of planting materlalE 
(at the rate of Rs •••••• / 
material) 

6. coet of. shade basket (8 t 
tae rate of He ••••• for 
••••• Noe.) 

7. Fix11:.g shade baskets 

8. Pruning and th.llm1ng out 

9. t-leed 1ng alld mulching 

10. Other oul tlvation opera1.iolls. 
if allY 
(Soil coneervatiOll, Fenoing 
etc. ) 

2. Manuring Expenditure 

a. Co~t of manure/Fertilizer 

b. Otber expenses like 
tre.r.l.S ilor t 

c. COFt of Application 

3. Plant pro tectlo~ 

&. COflt of chemicals 
b. Cost of application 
c. Hire caarges of equipmente, 

if 8113 
d. Cost of Rooker sprayer, 

if' owned 

e. Expenses of other plall t 
proteotiO!l measures 



4. Covercrop eetabllabmen t. 

a. Labour cost 

b. ~oet of seeds (Material) 

~. MiecellarLeouB Expenditure 

6. Total for the first year 

2nd Year - I .1n t.ellanes 

s. Weeding F.nd m.ulching 

b. Terrac1Dg 

2. Manur 1ni eXReJld 1 t,ure 

a. Cost of mszwre/terti11zar 

b. Otner exp8nees li1(8 transport 

c. Cost of ap9lication 

,. P lal t pro tee t.1qa 

a. Cost of ch8lllicale 

b. Cost of application 

o. Hire onarges of equipments, it any 

d. Expenees of other ~lant 
protection measures 

4. Cover crop establishment 

a. Cost of fertilizer 

b. Cost of application 

5. Miscellaneous expenditure 

6. Total for the 2nd year 

'rd year 

1. l14a1:Q tel.lSl~Ce 

a. ~"eed1r.g aud 14u.lcning 



2. Yapur1ng Expend 1 t,ure 

a. Cost of Manure/Jertiliaer 

b. Other expenses like t.ran.port 

o. Cost of ap~lloation 

, • P len t pro teo tion 

a. Cost of chemioals 

b. Cost of applioation 

c. Hire charges of equipments, if ~ 

d. Expenses of other plant 
proteotion measures 

4. Misoellaneous Expenditure 

5. 'rotal for the 'rd year 

4tn lear 

1 • Maintenance 

8. Weedll,.g and mulChing 

2. Mamu'1pB Expend 1 t.LU"e 

8. Cost of ~ure/Fertillzer 

b. Other expenses 11ke transport. 

c. Cost of ApplicatIon 

,. Plant proteotiop 

a. Cost of chemioals 

b. Cost of applicatIon 

c. Hire cnarges of equipments, if BrI8 

d. expenses of other plant 
protection aeasures 

4. MisoellaneouB expenditure 

WOllen Re,l's. 



5. To t,al for t.ne 4 ttl rear 

5tn lear 

1 • ..ta1ntenanoe 

a. Weedb" 

2. ilanur!ng Expendi ture 

a. Cost ot Manure/tertllizer 

b. Other expellses l1!te t.ransport. 

o. Cost. ot applioation 

,. Plant prot.ect.lon 

a. Cost. or chemicals 

b. Cost of applioat.ion 

~ women 

c. Hire charg •• or equip.ants, if 8L¥ 

d. Expenses of otner plant 
protect.ron .e •• uree 

4. Miscellaneous expenditure 

5. Tot.al for the 5th rear 

6ill lear 

1. Wain t.enance 

a. Weeding 

2. ilanur1nA Exp~e. 

a. Cost. of Manure/Fertilizer 

b. Other expenses like transport 

o. Cost or applioatlon 

,. P len to Pro teo t10n 

a. Cost of chemlcals 

b. Cost ot application 

o. Hire ohar~ •• of equ.ipaent.e, it 8ll¥ 



d. Expenees of other planl 
protection meaaures 

4. Mieoellaneo~s expenses 

5. Total for the 6'Ul year 

1 • 

2. 

3. 

7th. lear 

a1plenance 

a. Weeding 

Manur1pg expenses 

a. Cost of manure/fertilizer 

b. Other expenaes 11ke transport 

c. Cost of application 

P1BAt prot.ection 

a. Coat. of ch.-nlcale 

b. C08t of applicat.ion 

c. Hire charges of eq~ipment8. it ~ 

d. Expensee of ot.her plant. 
proteotion measures 

4. Mi8cellaneo~8 expanses 

5. Total for the 7tb rear 

8th. lear 

1. Main tananoe 

a. Weeding 

2. ManurW exPend! ture 

a. Cost of manure/fertilizer 

b. Other expenees 11ke vansport 

c. Cost of applicat.ion 

WQiIle,n Rs"Ps. 



Men - Women Rs.Ps. .,. Plant proteo~ion 

a. Cost. of elluicala 

b. Cost of applies Uon 

c. Hire chargee of eq\1ipaen t.s, it rw:r 

d. Expensee of other plaI.I. t 
proteotion me.auree 

4. Miscellaneous expenditure 

5. Tapping charge. (at tne raie of Rs ••••• ) 

6. Total for the 8th. year 

~ PriceLk~ Tgt.al 
Yield 1. Sheet. rubber 

2. Scrap rl!bDer 

Women lie.Pe. 
9th lear 

1. Main tenanae 

B. Weeding 

2. Wanurtpg Expenditure 

a. Cost of manure/fertilIzer 

b. Other expenB8S like transport 

c. Cost of appllcat.lon 

'3. Plant pro te(r\ion 

a. Coat. ot chemicals 

b. Cost of applicatIon 

e. H1re chargee of equIpJllen~s, if 8D3 

d. F..;xpensea of other plant 
proteet.lOIl measures 

4. MJ.eoellaneouB expendIture 



5. Tapping charge. (at. tne rate 
of Re. • ••••• /noon) 

Yleld - Sheet. rubber 
full pricelkg 'rotal 

Sorap rubber 

10tb ,ear !!A! Women lts,Pe. 

1. MaW tenance 

a. deeding 

2. anur1ng eX2euda: tl.11"e 

a. Cost ot manure/fertIlIser 

b. Other expenees like t..ran8por't. 

c. Cost ot applloa tlon 

.,. P Wt t. pro teo tlon 

B. Cost of ohemlcal. 

b. Co~t of applioation 

c. Hire onar&'"8e of equlpmen1., if 8lJ3 

d. hxpeneee of other plant 
protectIon measure8 

4. Misoellaneous expenditure 

5. Tapping onarges 

6. Total for ttle 10th year 
~ .PrloeLg Total 

Yield - sheet rubber 

scrap rubber 

11tn zeer lien WQl:Ilen he,Ps. -
1. :.lain tanano", 

a. Weeding 



!!!n WeaL its.Ps. 

2. Manur.1.ng expend1 ture 

a. Coat of man~./fer~iliz.r 

b. Other expenses 11ke tran8port 

c. Cost of applioa~ion 

,. Plant pro teo tlon 

a. COB~ of chemlcals 

b. Coat of applioation 

c. Hire oharge. of equipIlien ta, if 8111 

d. Expenaes of otller pl811 t, 
pro~eotion measures 

4. Misoellaneous expenditure 

5. Tapp1ng charge. 

6. Total for 11 tJl leer 

Y... PrioeLy T2l.81 
Yield - Sheet ruboer 

Scrap rubber 

12tn rear 

1. MaW tenanoe 

a. II/eed 1ng 

2. Manur1G6 EX2enditure 

8. Coat of manure/fertllizer 

b. Other exp ense. like tr81i..port 

c. Cost of applioation 



!!!!! \.Jomen lis.Ps. 

,. Plan t pro teo tion 

a. Cost of chemioals 

b. Cost of applioa'1on 

c. ::fire charges of equipments, 1f 8llY 

d. Expenses of other pl8.1J.t 
proteotion .eaeures 

4. Miscellaneous expenditure 

5. Tapping charges 

6. Total for the 12th :rear 

Yield - Sheet ruboer 

Scrap rubber 

IV. Expenditure on toole & LaRlemente 

~ Pr ice/kg 'Io tal 

a. Coet of small t.ools 8: 
implements (like maametties etc. 
used for field work) 

b. Sprayer, Duster, eto. 

c. Repairs and maintel .. ano. of tools 

v. Tap21n£ aud oollectlon of latex 
Stores 

a. Cup, hanger, etc. 
b. Yield stimulents, if ~ \.lsed 

c. H.ain guard 

d. Tapping knives 

d. Buokets 

VI. Prqoes81p6. sn •• t1p&. amok1pg 

1. Stores 

a. Aoid 



b. Firewood 

o. Coat. of Hubber roller, if 
owned 

d. Cost of awoke house if owned 

e. itepair and main tananoe of 
roller8, smoke house 

f. Chargee paid for sheettr~ 
rubber, if Oll teide laboLU" 
is utili.ed 

VII. l?aQJd..ng 

a. Packing oharge 

b. Trallsporta tion ehargee 
upto eell1r~ point 

VIII. Taxes 

Plantation tax 

Otner taxes 

PRO.B.l..i.'JdS OF J:(U3BER GROW~{S 

1. Is Y0llr rubber area a oompact. blooK or frs.uIle.u loed 

2. Ie tne rubber area tnt.eroropped/interplant.ed - Yes/No 
It 'Yes' reaSOll for interplent1ng/interoroPPlllg 

a. Trees existed before planting rubber 

b. Soarcit,y of land 

o. Prioe flu.tuatioll of crops 

d. &lplorment pot.ential of 1.b.e 
fami]s lhroughou t the year 

e. Otrber reasons 



,. Are you cultivattns super lor plan~1ng materlal - YesINo 
If tNo' Wb,y? 

a. Prlce lEI hlgh (b) Not obtained in tae. 

c. Soarcliy of planting materlal 

d. Vlablll~ rate low 

e. Otner rea_orllt 

4. Are you adopting proper spacing? Yes/No 

If 'no' wb3'? 

a. Ignoranoe of reoommended spacing 

b. It is labour intenslve 

c. Soarci ty of land 

d. Otber reasons 

5. Are you applYing tne reooamended fertilizers - Yes/No. 
It 'no' why? 

a. Ignoranoe of reoommendations 

b. Cost of fertllizer high 

o. High labour charges 

d. 0 tner reasone 

If '.res' what are the COIlWlOU fertilizers I.laing'( 

6. Are you adopting regular plant prot.ection measures'r 
YesIKo 
It 'no t why? 

a. Ignoranoe of plallt protect.ion 

b. Labour Oharges high 

c. High cost. of chemicals 

d. Other reasons 



.. 

7. Are IOU adop~1ng eol1 oonaerva~lon .easure. - Yes/No 
It 'No' wbT? 

a. No need (b) Ooat i8 very high 

c. 0 tiler rea8on8 

cl. Wbether cover crops are established - Yee/No 
If 'No' wb.r? 

9. Whether regular weeding 18 adopted - reslNo 
If 'No' wh3? 

10. Who tape lOur rubber trees? 

a) FamllY ( b) Labourera (0) FBlBl13 8: Labourers 

11. Have IOU got trained tappers? Yee/No 
If 'No' ",by? 

12. Have IOU got enough prooessing conveniences - Yee/No 

1,. Are IOU taking loan from an:! oredlt 1n8~ltutiolJ.s? 
Yes/No 
If • 1'. s' frOil whlob ins 1.1 tu tlon and tne amoun 1. takenr( 

If' 'no' why? 

a. Laok of credit 1n8tltu~ione nearqy 

b. Prooedural complications 

a. Loan amoWl t meagre 

d. High !ntereat rate 

e. 0 tner reasons 

14. Ie there 8llY' good market plaae nearby' - Yee/No 

15. Ie tbere enough transportation faci11tles - Yes/No 

16. Are you selling through rubber marketing societies? 
Y.e/No 

If t50' Wh3? 



a. De 1a.r in ge t tine mone1 

b. No t pW"ohased 1n Ume 

o. Grading 1s not irlpart1al 

d. Low pr10e when compared to open marlte1.s 

e. 0 t.ner reasons 

17. Ie tnere ~ organ1sation tor eaall growers to meet 
their common problema? Ye./Ho 

1d. Are IOU using &rJ¥ etllllulents - Yee/No 
It 'ye.· what are 1Jle stJ.mu.1811te 30U are using? 
It 'No' why? 

19. Do you. have IW3 olJler problema regarding rubber 
cul1.ivat,lon? 



APPENDIX lIs 
Itemwise cost, of cu.ltivation per nectare for i2 years ill Zone I till Rs) 

---..... --~~-----.-,..~ ............... -,..~..,~ .. .-----..... ~ ... ~-............. -----.............. ----..-..-...... --.---.. --..... ~--.. -..... -----.... ---------... --
Year Human Seed- Fert,l- Plant Reou.- .Rolling liOll- Tools Ma1nt.e- Tn lIi8oe- '.total 

labour lings llzer protec- rrlng charge reou.- and nano. of llane-
tlon cost. rr1ng imple- t.oo1s & Ou.s 

cost. meLt.s imple-
ments 

... --~-----~---------------.. ----~--~--------... -~~~---------~-~-------~---~---------------------------
1 2142 775 434 506 164 19 99 4,.,9 

(51.75) (18.72) (10.49) (12.23) (".96) (0.46) (2.39 ) (100) 
2 280 291 185 46 19 196 1017 

(27.53 ) (28.61) (1d.lg) (4.52) ( 1.d7) (19.27) (100) 
3 249 480 21, 46 19 69 1076 

(23.14) (44.61) (19.80) (4.28) ( 1.7'1) (6.41) (100) 
4 237 599 206 46 19 132 12'9 

(19.13) (48 • .,5) (16.6.,) (".71) (l.cJ~) (10.65) (100) 
5 2'2 505 284 46 19 61 1227 

(ld.85) (47.68) (23.15) (.,.75) ( 1.55) (4.98) (100) 
6 231 570 '45 46 19 59 1270 

(ld.19) (44.88) (27.17) (3.62) (1.50) (4.65) (100) 
7 233 532 320 46 19 54 1204 

(19.35) (44.19) (26.58) (3.82) (l.W) (4.49) (100) 
d 2205 511 319 14., 74 101 46 19 6B 3486 

(6.,.25) ( 14.66) (9. 1 5 ) (4.10) (2.12) (2.90) (1.32) (0.55) (1.95) (100) 
9 2210 487 310 159 97 46 19 55 ;.,8., 

(65."" ) (14.40) (9.16) (4.70) (2.87) (1.36) (0.56) (0.63) (100) 
10 2183 493 345 175 109 46 19 59 3429 

(63.66) (14.3<3) (10.06) (5.10) (3.10) (1.34) (0.55) (1.72) (100) 
11 2198 500 3dO 180 113 46 19 54 3498 

(62.64) ( 14.52) (10.d6) ( ? 15) (3.23) (1.32) (0.54 ) ( 1. 54) (100) 

12 2201 501 418 1d1 113 46 19 54 353., 
(62.30) (14.1ti) (11.d3) ( 5. 12) (3.20) (1.30) (0.54) (1.53) (100) 

----------------------~----------~------------------------~-------------------------------~----~--
(Figurer ill paren theses show perCell. tagefl to to tH 1) 



APPENDIX lIb 

I t.emw1ae cost of cul tivs t.iou i>er hectare for 12 years ill ZOlle II CUl He) 

--------~~~-~~--~-~~-~~~--~---~~--~---------~-~-----~--------------~---~------~-----~------------
Year !Iwu.n S •• d- Fertl- Plant Reou- .dolling Non- Tools liiaint.e- Tax lilace- Total 

laoour lings 11zer pro tec- rr 1Dg charge recu- 8lld n&llce of 1 lane-
tiOIJ. oos1. rring imple- 1.0018 &: oue 

cost melli-a iJD91e-
meute 

~------~---------~--~----------------------~-----~-----~------~--~-----------~-------------------
1 1003 154 451 514 164 18 105 3089 

(4u.42) (19.'9) (11.60) (13.23) (4.22) (0.46) (2.70) (100) 
2 255 358 220 5' 18 198 1102 

(23.14; (3::' • 4~) : (19.96) C4.81) (1.63) (11.97) (100) 
3 221 409 231 53 18 62 994 

(22.23) (41.15) (2'5.24) (5.'33) (1.81) (6.24) (100) 
4 222 466 293 5'3 16 62 1114 

(19.93) (41.83) (26.30) (4.76) (1.62) (5.56) (100) 

5 209 507 342 53 ld 62 1191 
(11.55) (42.57) (28. 72) (4.45) (1.51) (5.21) (100) 

6 201 513 332 - 53 16 55 1112 
(17.15) (43.11) (28.33) (4.52) (1.54) (4.69) (100) 

7 207 562 283 53 18 49 1172 
(17.66) (47.95) (24.15) (4.52) (1.54) (4.18) (laO) 

8 2108 523 271 '39 71 124 - 5; 15 4d 3355 (62.8;) (15.59) (8.08) (4.14) (2.17) C~.70) ( 1.50) (0.54) (1.43) (100 
9 2128 516 ;20 161 97 - 53 10 48 3343 

(63.66) ( 1 5. 50) (9 • 57 ) (4.82) ( 2.90) (1.59 ) ( (). 54) (1. 44 ) (100) 
10 21;3 511 331 175 109 53 18 49 3379 

(63.13) ( 1 5. 12) (9. tiO ) (5.1d) (3.23 ) ( 1.57) (0.53) (1.45) (100) 
11 2141 521 377 1d1 11; 53 ld 53 3466 

(61.77) ( 1? 03) (1 0 • au) (5.3::» (3.35) ( 1.53) (0.52) (1.53) (100) 
12 2143 512 416 20d 114 53 18 50 3514 

(60.u6) (14.59) (11.d1) (5.94) (;.34) (1.50) (0.)1) (1.45) (100) 
~----------~--~-----~---~~-~------------------------~----~~---~-----~------~-~-------------------

(Figure~ iL pf~autne5ee show perceLtaoes to total) 



APPi14DIX lIe 

ltemwise cost of cultivation per nectare for 12 years in t.ne diet.rict (1n Re) 

~-~-~-------~-----~--~~--~------~~-~~-----~---~~-----~~~---~~~~~~----~------~~--~------~--~-~---
Year Hwaan Seed- Fertl- Plant. Reou- Rolling Uon- Tools Maln- Tax ai180e- Totsl 

labour lings l1zer pro tec- rrlrog charge reou- aDd tena.tJ.oe 11811e-
1.ion (;081. rriug 1mille- of tools ous 

cost iJle.h tIS & 1Aple-
mel1ts 

~-----~--~-----------------~-----~------------------~-------------------------------------------
1 2088 771 437 508 164 19 100 4007 

(51.10) (18.J7)(10.70) (12.43) (3.99) (0.41) (2.45) (100) 
2 215 305 192 47 19 136 1034 

(26.60) (29.50) (18.57) (4.55) (1.d4) (10.96) (100) 
3 24'3 465 217 41 19 67 1058 

(22.91 ) (43.95) (20.51) (4.441 (1.80) (6.33) ( 100) 
4 232 571 224 47 19 117 1210 

(19.17) (47.19) (18.51) (.,.86) ( 1.57) (9,,6i) (100) 

5 227 568 296 47 19 61 1216 
(1d.76) ( 47. 19) (24.46) (3.88) ( 1.57) ( 5.04) ( 100) 

6 225 558 342 47 19 58 1249 
(1a.01) (44.68) (27.3d) (3.76) ( 1.52) (4.64) (100) 

7 228 539 ;12 47 19 5'3 1198 
(19.03 ) (44.99) (26.04 ) (;.92) ( 1.59) (4.42) (100) 

t3 2185 514 309 143 73 106 41 19 54 3450 
(6'3.3; ) (14.90) (ti.96) (4.14) ( 2. 12) ( 3.07 ) (1.36) (0.55) ( 1.57) (100) 

9 2205 494 312 159 ~7 47 19 54 3367 
(65.14) ( 14.59) (9.22) (4.10) (2.81) (1.39) (L.56) (1.60) (100) 

10 2173 497 342 115 109, 41 19 56 341U 
(63.59) ( 14. 54) (10.00) (5.12) (3.16) (1.;d) (0.56) (1.64) (100) 

11 21d6 511 3uO 182 114 47 19 55 3493 
(62.60) (14.63) (10.00) ( 5.21 ) (3.24) (1.35) (0.54) (1.:';5) ( 100) 

12 21J'J 503 411 lu6 114 47 19 55 3530 
(6?03 ) (14.25) (11.t)2) ( 5.30) (3.20) (1.33) (0.54) ( 1. ~3) (100) 

-~-~------------------------------~---~---------------------~-----------------~--~--~----~---------



APPENDIX IlIa 

Coaputation of P'I baok period for Zone I 

Year Estimated Progres8ive Returns Progressive Net return~ 
cost of total of total of on progre-
cultivation cost returns sBive total 

--~~~------~~----~~-~----~~--~-----~---~---~~~--~------~--~------

1 4139 4139 -41;9 

2 1017 5156 -5156 
., 1076 62'32 -62;2 

4 12.,9 7471 -7471 

5 1227 8698 -d698 

6 1270 9968 -996ti 

7 1204- 11172 -·11172 

(;) .,486 14658 7234 7234 -7424 

9 .,:58., 18041 ti748 15982 -2059 

10 ;429 21470 10200 26182 4112 

11 3496 24968 10715 36097 11929 

12 to 28 .,5'3' 60061 184246 221143 161002 

29 3533 63594 10715 231~58 16d264 

'30 3533 67127 10200 242058 174931 

;1 35;'3 70660 8148 250806 180146 

;2 ;53' 74193 12;4 258040 1ti;d47 

-------~--------~~----~----~~-----~~--------~~----------~------
Pa.ronak period - 9.5; years 



APPENDIX IIIb 

CoIlputa tion of P8.1oook period for Zone II 

~~--~----~~~~~~~------~-~~~-~-~~-~~-~--~------~~~-------~--------
Year Eet1lBa'ted Progre.8ive Re'\u.rne Progressive Net re'turns 

cost of to tal of to tal of OIl pro51"e-
cultivation coat re~ selve to~l 

1 '009 :5889 -"du9 

2 1102 4991 -4991 
., 994 5985 -~9d5 

4 1114 7099 -7099 

5 1191 6290 - -8290 

6 1172 9462 -9462 

7 1172 106'4 -10634 

8 '355 1.,989 7063 706, -6926 

9 3343 17.,32 9025 16008 -1244 

10 .,.,79 20711 10493 26581 5310 

11 '466 24171 11195 37776 ,.,599 

12 to 28 59738 d3915 21180, 249579 16:,664 

29 3~14 87429 11195 260774 173345 

,0 3,14 9094., 1049' 271267 1d0324 

.,1 351. 94457 9025 2tj0292 185035 

.,2 3514 97971 706, 2d7355 1d9384 

~~--~-~------~----------~~--~-------~~------------~~-------~~----

Pas back per lod - 9.4" yeare 



APPEI))U 1110 
CoIIpuu,\ion ot p~baok period tor tn. dist.rio'\ 

--~~~~-~-~~~~-~-~---~---~-~~---~-~-~--~---~--~------~~~-~-~-
Year EstJJaa'\ed Progre •• ive Returns Progressi" Net re-

cost ot total ot total of turne on 
oultivation costa ret\1l'"ll8 progre-

ssi'Y8 
total 

~-~--------~~-~----~~--~~--~~~-~~-~--~~~~--~~-~-------~---~--

1 4067 4087 -4007 

2 '0" 5121 - -5121 , 1058 6179 - -6179 

4 1210 7389 - -7,89 

5 1218 8607 - -u607 

6 1249 9656 -91356 

7 1198 11054 - -11054 

8 '450 14504 1198 7198 -T506 

9 ':587 17891 880, 16001 -1890 

10 '418 21.,09 10262 2626, 4954 

11 '49' 24802 10160 '702, 12221 

12 to 28 '5,0 84812 194216 2,,299 146487 

29 '5'0 88'42 10160 242059 15'717 

,0 '530 91812 10262 252'21 160449 

." '5,0 95402 680' 261124 165722 

.,2 "5'0 989,2 1198 268'22 169'90 

-~--~---------~-~~-~---~-~----~~~~-----~--~~----------------
!",back period - 9.51 .rear. 

~~ ,-



APPJOO)IX IVa 

Computation of banetit-ooet ratio and net present 
wortb for Zone I 

~--~---~~-~--~--~-~~-~~~---~-~-~~~~---~~~-~--~----~~-~~~-----~ 
Year hst.1ma ted Benet1t D.J. Preeent Present 

coat of - (1~) worth of worth of 
cult.ivat.ion oost. benefit 

(Rs) (Re) (Re) Cas) 
---~-~---~---~~~~~~-~-~~-~-~~-~--~~~~-~-~-~--~------~~----

1 4139 0.9091 3763 
2 1017 0.d264 <;;40 , 1076 - 0.751, 800 
4 12'9 0.68,0 864 
5 1227 0.6209 762 
6 1270 0.5645 717 
7 1204 0.51'2 61d 
8 3486 7234 0.4665 1626 "75 
9 -;:;8, 8748 0.4241 14'5 3710 

10 '429 11200 0.~55 1,22 3932 
11 '498 10715 0.'505 1226 3756 
12 '5'3 108,8 0.,186 1126 3453 
1, 35" 108'8 0.28'17 1024 ,}140 
14 35'3 100'8 0.26" 930 2054 
15 35'3 10838 0.2'94 846 2595 
16 35" 10038 0.2176 769 2'58 
17 3533 10038 0.1978 699 2144 
16 35'3 10838 0.1799 636 1950 
19 35" 10038 0.16'5 578 1772 
20 353' 10038 0.1486 525 1611 
21 353' 100'8 0.1'51 477 1464 
22 3533 10d38 0.1228 434 1331 
23 3533 10836 0.1117 395 1211 
24 35'3 10038 0.1015 '59 1100 
25 3533 1083S 0.092' 326 1000 
26 35'3 1OO3a 0.Od'9 296 909 
27 3", 10038 0.016' 270 027 
28 3", 10d,6 0.069' 245 751 
29 3,3., 10715 0.06.,0 223 675 
'0 35" 10200 0.0573 202 584 
31 35" 8748 0.0521 1d4 456 
32 '5" 72'4 0.0474 167 343 

24oo0(a) 0.0474 i 130 

24692 4d439 
-~~--------------~------~-~----------------~--~---~------~--~--

(a) - Salvage value 
Bene!1t-coet. rat.io - 1.96 
He t preEler, t wort.h - 23747 



APPENDIX IVb 

Coapaltation of benefit-oos" rat.io &lld net present 
worth for Zone II 

~~~~--~~-~---~--~------~-~~-~~--~~-~~~~~-----~----~---------~ 
Year Ea t.1ma ted Beriefit D.l. Preseut ?resent 

cost of (1~) wor1.b. of wortn of 
aul tivatl01l cost beneti t 

(Rs) (.Hs) (Rs) (lis) 
-~~~--~---~~~-~----~-~--~~~~~-~-~~~~~--~~~~~-~-----~--~-----

1 3889 0.9091 ",., 
2 1102 0.8264 911 ., 994 0.751, 747 
4 1114 0.68,0 761 
5 1191 0.6209 7'9 
6 1172 0.5645 662 
7 1172 0.5132 601 
6 "55 706, 0.4665 1565 3295 
9 3343 9025 0.4241 1418 3d20 

10 3'79 1049' 0.'855 1'03 4045 
11 '466 11195 0.'505 1215 3924 
12 '514 12459 0.,186 1120 3969 
1, '514 12459 0.2897 10k) 3609 
14 3514 12459 0.263' 925 32dO 
15 3514 12459 0.2394 841 298; 
16 3514 12459 0.2176 765 2711 
17 3514 12459 0.1978 695 2464 
16 '514 12459 0.1799 632 2241 
19 351. 12459 0.1635 575 2037 
20 3514 12459 O.14d6 522 1d51 
21 3514 12459 0.1351 415 1603 
22 3514 12459 0.1228 431 1530 2, 3514 12459 0.1117 "32 1392 
24 3514 12459 0.1015 357 1265 
25 351. 12459 0.092, 325 1150 
26 3514 12459 0.08'9 295 1045 
27 3514 12459 0.0763 200 951 
28 3514 12459 0.069' 244 d63 
29 3514 11195 0.06.,0 221 70~ 
30 3514 1049' 0.057:5 201 601 
31 3514 ')025 0.0521 183 470 '2 ,!)14 706, 0.0474 167 335 

24000(a) 0.0474 1130 

24110 ~3"65 
--~--~------~---~--------~---~----~------~~~--~--~---~---~--~~-

(a) - Salvage Talale 
Benefit-ooat ratio - 2.21 
Net preeell.t vorin - 29255 



APPENDIX IVo 

COJIlputatiOll of beneflt-ooe'\ ratio and net presellt 
worth for the district 

~~~-~~---~-~~-~--~--~-----~~~~~--~------~-~-~--~---~-------~-
Year ~·~s t1ma ted Benefit. D.l. Present -k"resent 

coat of (1~) worth of' worth 01' 
oul1.1 VB t10n cost be:nefl t 

(lie) (Rs) (He) (lie) 

-~--------~---~~~-~--~--~~~--~----~-~----~~-~-~----~------~~---~ 

1 4087 - 0.909' '715 
2 10;4 0.8264- ti55 , 10& - 0.75" 795 
4 1210 0.68,0 (326 
5 1218 0.6209 156 
6 1250 0.5645 '106 
1 1196 0.51,2 615 
8 '450 7198 0.4665 1609 3358 
9 "87 8802 0.4241 1436 37'; 

10 '418 10262 0.'855 1;18 ;9,6 
11 '49; 10760 0 • .,505 1224 ;121 
12 ;5,0 11428 0 • .,186 1125 ;641 
1; ;5'0 11428 0.2897 102, ;;11 
14 '5,0 11428 0.26" 929 ;009 
15 35'30 11428 0.2'94 845 2736 
16 ;5,0 11428 0.2176 768 2481 
17 '5;0 11428 0.1978 698 2260 
18 ;5,0 11426 0.1799 6" 2056 
19 35.,0 1'428 0.16'5 577 1d68 
20 35,0 11428 0.1486 :;;25 1690 
21 ;5,0 11428 0.1'51 477 1544 
22 ;5,0 11428 0.1228 4;3 1403 
2' ;5,0 11428 0.1117 '94 1217 
24 '5'0 11428 0.1015 '56 116C 
25 ;5'0 11428 0.0923 .,26 1055 
26 ;5;0 11428 0.08'9 296 959 
27 '5,0 11426 0.076, 269 672 
28 ;5.,0 11428 0.069' 245 '"/92 
29 ;5.,0 10760 0.06.,0 222 618 
;0 '5'30 10262 0.057' 202 588 
31 ;530 880; 0.0521 lci4 459 
,2 '530 7198 0.0474 167 341 

24000(a) 0.0474 11;b 

24553 50150 
--~--~~-~---~~~-~-~-~-~-------~-~~-~~---~----~-------~--~------

(a) - Salvage value 
Benefit-oost ratio - 2.04 
Net present worth - 25597 



APPENDIX Va 

Com.pute 1.10n of internal rate of return for Zone I 

~~~----~------~~~~-~~-----------~~---~--------------~--~------~--Year £8 t.J,ma ted Azmual Incre- D.F. Present. D.F. Preeent. 
cost ot benetit mental (2~) wor\b (2~) worth 
ou.ltiva- benefit (2(}fo) (27'j) 
tion 
(He) (Re) (Re) (He) Crte) 

-------------~---------~---~-~-~~------~-------~-----~-------------
1 4139 -4139 0.8333 -3449 O.dOOO -3311 
2 1017 -1017 0.6944 -706 0.6400 - 651 
3 1076 -1076 0.5787 - 62, 0.5120 - 5,1 
4 12.,9 -1239 0.4823 - 598 0.4096 - 507 
5 1227 - -1227 0.4019 - 493 0.3277 - 402 
6 1210 -1270 0.'349 - 425 0.2621 - 333 
7 1204 -1204 0.2791 - ,.,6 0.2097 - 252 
6 3586 72'4 3748 0.2326 872 0.1678 629 
9 "83 8748 5365 0.1938 1040 0.1342 720 

10 '429 10200 6771 0.1615 1094 v.1074 727 
11 3498 10715 7217 0.1346 971 0.0059 620 
12 35'" 10838 7305 0.1122 820 0.0687 496 
1., 3533 106'38 7305 0.0935 68, 0.0550 402 
14 35'33 10838 7305 0.0779 569 0.0440 321 
15 '3533 108'38 7305 0.0649 474 0.0352 257 
16 35'33 100'38 7305 0.0541 395 O.02;J1 205 
17 '353., 10838 7305 0.0451 329 0.0224 164 
18 353'3 10038 7305 0.0376 275 0.01~ 131 
19 3533 10038 7305 0.0313 229 0.0144 105 
20 3533 10838 1305 0.0261 191 0.0115 110 
21 353' 1Cd3S 7305 0.0217 159 0.0092 67 
22 3533 1Od38 7305 0.0181 132 0.0014 54 
23 353., 1OO3S 7305 0.0151 110 0.0059 43 
24 35'33 10&'38 7305 0.0126 92 0.0041 34 
26 3533 1Od38 7305 0.0105 77 0.003d 2b 
26 3533 1Od3d 7305 0.0087 64 0.0030 22 
27 3533 10d38 7305 0.007'3 " 0.0024 16 
28 '3533 10ti3B 7305 0.0061 45 0.0019 14 
29 3533 10715 7182 0.0051 37 0.0015 11 
'30 3533 10290 6667 0.0042 2d 0.0012 <.5 
31 353., d748 5215 0.00'5 1ti 0.0010 5 
32 35'3 7.!)~4 3701 0.0029 11 0.0008 3 

24000(8) 24000 0.0029 70 0.000.:..> 19 

2200 -782 
----~-~~------~~-~-~--~-~~-~-~-~--~-~-~~--~--~-----------~---~---~~-

(a) Salvage value 
Int.ernal rate of return = 23.7($ 



APPENDIX Vll 

CoaPUtat.iOlJ. ot internal rate of returll for Zone II 

--~~~~-~~~~~-~~~~-~-~~--~-~-~~~-~-~~--~~~~--~~~~--~----~~~~~~-~ 

Year i~et1mat.ed Annual more- D.F. .FreserJ." D.F. Present. 
cost. ot benefit mental (25%) worth (30%) wortn 
calti- bellet!" (25%) (3O'J.; ) 
vat!on 

(Hs) (.'8) (.I;\S) (as) (tis) 
-~-~-~-~~---~~~~-~-~-~~~~~~-~--~---~~-~~~~-~--~~-~~~~~--~-~~-~---

1 '3009 -3007 0.8000 -3110 0.7692 -2990 
2 1102 -1102 0.6400 - 705 0.5917 - 652 
3 994 - - 994 0.5120 - 509 0.45:ic - 4;'2 
4 1114 -1114 0.4096 - 456 0.3:>01 - 390 
5 1191 -1191 0.3277 - 390 0.2693 - 321 
6 1172 -1172 0.2621 - 307 0.2072 - ?4; 
7 1172 -1172 0.2097 -246 0.1595 - 227 
t> '3'355 7063 '3708 0.167a 622 0.1226 4?~ 
9 8.,43 9025 5682 0."42 76} 0.0943 536 

10 3379 10493 71.14 0.'{l74 764 0.0725 516 
11 3466 11195 7729 0.0659 664 0.0558 431 
12 3514 12459 8945 0.0687 590 0.0429 384 
1; 3514 12459 8945 0.0550 492 0.0330 295 
14 '3514 12459 6945 0.0440 394 0.0254 227 
15 3514 1245') 8945 0.0'52 315 0.0195 1'"/4 
16 '514 12459 8945 0.0281 251 0.0150 134 
17 3514 12459 8945 0.0225 201 0.0116 104 
18 3514 12459 8945 0.0100 161 C..OOd9 dO 
19 3514 124~9 8945 0.0144 129 (;.OO6tJ 61 
20 3514 12459 8945 0.0115 103 0.0053 47 
21 3514 12459 d945 0.0092 t32 0.0040 36 
22 3514 12459 8945 0.0074 66 0.0031 20 
23 3514 12459 d945 0.0059 53 0.0024 21 
24 3514 12459 8945 0.0047 42 0.0010 16 
25 }514 12459 8945 O.OO3U 34 0.0014 13 
26 3514 12459 8945 0.0030 27 e.0011 ') 
27 3514 12459 8945 0.0024 21 0.0000 7 
2d '3514 12459 6945 0.0019 17 0.0006 5 
29 3514 11195 76dl 0.0015 12 0.0005 4 
30 '514 10493 6979 0.0012 6 0.0004 4 
3' 3514 9025 5511 0.0010 6 0.0003 2 
32 3514 7063 3,49 0.0000 ., 0.0002 1 

24000(a} 24000 0.0000 19 0.0002 h 
.,I 

l1d -1676 
~~~-~~-~-~~-~~~~~--~~~-~~~--~~~-~~~~~~~~~--~~~~~~~~~~~~~~~~~--~ 

(8) - Salvage vulue 

In t.ar1l8 1 rf-,. t.e 0 f re turn - 25.' '" 



APPENDIX Vo 

Coaputation of internal rate ot return for the dis1..rict 

-~-~~~~~---~~-~-~~~~~~--~~~~-~----~~--~~~-~-~---~~--~~-~-~~--~--~ 

Year r;etimated Annual lnore- D.l. Present D.F. PreselLt 
cost. of benef1t a811tal (2()J1, ) wortb. (25%) wortJl 
cult1va- benefit (2~) (25%) 
tlon 
(Re) (Rs) (Ra) (lie) (!ts) 

~~-------~~-~~~~~----~-~-~~~~~~~~~~~----~--~-~----------~~~ 

1 4087 -4087 0.6'3' -'406 0.8000 -3270 
2 10'4 -10'4 0.6944 - 718 0.6400 - 662 , 1058 -1058 0.5787 - 612 0.,120 - 542 
4 1210 -1210 0.482' - 587 0.4096 - 496 
5 1218 -1218 0.4019 - 490 0.3277 - '99 
6 1249 -1249 0."49 - 418 0.2621 - '27 
7 1198 -1198 0.2791 - 334 0.2097 - 251 
8 3450 7198 '748 0 •. 2326 872 0.1678 629 
9 '387 000' 5416 0.1938 1050 0.1342 727 

10 '418 10262 6844 0.1615 1105 0.1074 135 
11 3493 10760 7267 0.1'46 978 0.Od59 624 
12 3530 11428 7898 0.1122 686 O.06d7 543 
1, 3530 11428 7898 0.09'5 7'8 0.0550 434 
1. '530 11428 7898 0.0779 615 0.(440 34d 
15 35'0 11428 7898 0.0649 513 0.0352 280 
16 '5'0 11428 7898 0.0541 427 0.02J1 222 
17 3530 11426 7898 0.0451 '56 0.0225 178 
18 35'0 11426 7898 0.0376 297 O.OluO 142 
19 '5,0 11428 7896 0.0,1, 247 0.0144 11, 
20 '5,0 11426 7896 0.0261 206 0.0115 91 
21 3530 11428 7898 0.0217 171 0.0092 73 
22 '5'0 11428 7896 0.Old1 143 0.0074 58 2, 35'0 11428 7898 0.0151 119 0.0059 47 
24 '5'0 11428 7898 0.0126 100 0.0047 31 
25 3530 11428 7698 0.0105 83 0.0038 30 
26 35'0 11426 7898 0.0087 69 0.0030 24 
27 '3530 11428 7898 0.00'T5 50 0.0024 19 
28 '530 11428 7898 0.0061 48 0.0019 15 
29 '3530 10760 7230 0.0051 '37 0.0015 11 
'30 35,0 10262 6732 0.0042 28 0.0012 ti 
'31 35,0 SUO, 527'3 0.00'55 18 0.0010 5 '2 '5'0 7198 .,668 0.0029 11 0.0008 '3 

24ooo(a) 24000 0.0029 70 0.0008 19 
2682 -517 

~-~~~---~~~~-~-~-~---~~~--~-~~--~---~~~-~--------~~~-~---~-----~--
(a) - Salvage val~. 
Internnl r~te ot return - 24.2~ 
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ABSTRACT 

An inTestiaation on eooDOBio. of rubber oultivation 

b;r _all holders vaa oonciLlot.ed in Kotwaa distriot during 

t.ne per 10d 1980-81. 'to nalwa te tne 00 stand re tl.U"nlJ. 

oap1tal nodLlotiT11f'. t.ne resouroe etfioienc.r of 'yielc.U.Ilg 

plantat10ns and to etud.Y tbe probl_s of .. all grovers. 

Stratitied tvo .~e aaapliDg. vas adapted for tne 

studT and data vere oolleoted trom a ssapl. ot 100 culti­

vators .elected randoal3. 

ATerage eize of fBa1l.r for t.ne sample was found to 

be 5.89. MaJor1V ot 10ne 88JIlp18 nold1.ngs vere under tne 

.iz. group of 0.50 to 1.00 heotare • 

Total oost of oultivs\10n per h.c~e tor •• tablian-

1ng rUDber i.e •• tor seven ".are vas e.t1llated at iLe.11054 

in terme of 1900-61 prioe.. More than one half of t.his 

vas aocounted for b'y labour. Bet ret...arn. l>er heotare vae 

as.,2'4 dur1nB 1ihe eigbt.Ja Tear and Re.719' during tn. 121ih 

.rear - the 'year of y1eld atabilization. Cost of produotioL 

per quintal of sh.et rubeer vaa •• t1llat.ed at As.,05 durine; 

atabilized yield period. P.,back period va. 9.51 yeare. 

Ben.f1t-cost ratio vae 2.04 and internal rate of ret~ 

24.20 per oent. No 8eriou. probl ... vere •• en to be faced 

qy tne 8mall growers. 
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