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TAPIOCA PR.ODUCTIQN A l l  UTILISATION IN INDIA 

3. Introduction 

is 
Tapioca/grown i n  Ind ia  for a number of years and - 

its orgigin i s  traced back to ei'zher Bra%il from where . 
it was introduced by t h e  For-'cucj.esz during the 17th 

J 

Century or brousht f r o m  south ~merica'in 1840. However, 

the .spread of tapioca cultivation is a t t r i b u t e  to a 

a f&nous ru le  of the former Travancors State who baa 
I 

encouraged cul t ivs t ior .  G£ popular varieties from Malaya 

and other places to ova-cotfie rice shortage in the State, 

especially cnong .!-.he icw income goap c ~ o s i s ~ ~ ~  of -1% 
L 

farmers and labmrer's engaged in bard physLcd- labour. , 

1 

Since tapioca is somewh~? drought resistant its epread 

was mainly on un-Arrigacrd rainfed land w i t h &  the 

application of chexkical f ertilisez-s. 

During 1983-04, the arc; iiaclz; Lapiocg in India 

was 304.7 thousand hectares and i t s  ,producti6n w a s  

5800.2 thousand tonnes.. A t  t h e  all Indla l&el, area 

under .L-!;' -:r: wqs 1es6 than 0.2% of the total crappa 

area and the  r ice equivalent of tapioca production 

lJ Tapioca is knmm as Cassava in many %he? countries 
y VLsakham Thirunal Maharaja (1880-1885) of Travancor'e 

State, which currer~~ly  f oms a part aE me Kerala 
State. ' 



of rice in the councry.Y 'Phoucjh the area under tapioca 

and its production do not  occupy an important  p o s i t i o n  

in the Ind ian  arjricultural ezonomy, because of the qeogra- 

phical concentrat ion of production, it is an important  

crop in t h e  a ~ r i c ~ i l t u r a l  economy of a few states,  especially ' 

Kerala and 'famil Nadu. Kerala, where t h e  crop was first 

introduced in India  accounted f o r  about 76% of the area 

under tapioca and t h e  neighboueing s t a t e  of Tamil Nadu 

account& for  another 16% of the area. 
u 

The shares of: 

production of Kerala and T a m i l  Nadu were 67% and 26% respc 

ctively of t h e  all-India production. In Kerala the area 

under tapioca a ~ c o u n t e d  f o r  about 145% of rice 

in the State. The importance of tapioca in the agr icul tura l  
. . 
economy of the di f fe ren t  reg.' 'ns can be v i s ~ ~ a l i s e d  from 

Table 1. ' 

-g 2.22 tonnea of r a w  tapioca is considered as equivalent 
to one tonne of rice in calorie; value. 

y ~ " $ r t  of ' t h e  area in T a m i l  Nadu belonged to the former 
Travancore S t a t e  before the re-organi s a t i on  of States 
in 1956. 



A r e a  and.-?&~u~on of ~snios: A11 f rdia, 
Kerala and Tamil Nadu: 1983-84 

I n d i a  - Kerala T a m i l  Nadu 

I Area (2000 hectars) 304.7 233 0 48.1 

2, Production (1000 tonnes) 5800.2 3903,2 , $500.4 
3,  Y i e l d  (kg/ha) ' .  lg036 . i6751 3 kJ93 
4, Tapioca area as a per- 

Cent of 
- 

(a) foodgrain area ' 0*30 27 0.93 

(b) foodcmp area 0.25 13 0,86 

0.18 8 0.66 " Cc) dotal croppea area 

5.  Wice equivalent of tapi- 
oca production as a 
percent of rice production 5 145 -% 15 

1.. 2 Redona1 Characteri st5 23 

.I 

During earl* sixties ~ e a l a  aceanted for 89% 4 5  khe 
- *  - 

area *&er tapioca. Tamil Nadu had about 8% of , the area 
.. -. ." 

and only 3% of the t o t a l  area was accounted by 'the other 

: . States. During the las t  century there was' a- - I 

. . '. * 
d s t a n t i a i  irnpiwement in. the share b f .  a k a  in ~amfi Nadu \ 

, I 

. and marganal increase i-er regions at the, expense of 

Keralas s share. 
I 

: I . * . . "  



The area under tapioca is not unifarmly &3kt&&1XkW>~' .. 
-E 3 1 2 ~ 7 ~ ~ ~ ~ : ~ u , ~ < . ~ - t  t - )p . ix  l i >  3ii3375:I 

within  ~ k a l a  and Tamil NqClu.  Of the 1 2  districts i r :  Kerala, 
,.-,_ p._r-,-.".C -QC.-. - - --.---- - *+I- district&' i ~ a i i m ~ g ~ i 1 ' 0 ~ Z n X , ~ o t t a y ~ )  accounted 

districts of . Salem - and K~lyakumari~qc~c~terl#~9~.18%~.af . + , , , , , , , " . .. ! . , - .-- --  .,. - ' - , ,q5-!-'-L. ' .. 
-- . , -. r f .r.3 ;! 

the  dk: .&c~77.8%:-+i :  *e p&it i  on of tpp_io~q *q,,~qy,q)w- 
3sffJo Y*~.J .%Q b93i1y033~ z&b," 65 Y f i  -!.L-.?&' Zfl- -%-. 6 )  w 

While T f i n d m  :1-L91 YsE@ct 3 i4i;ff:s3 a c g o q t d  f u   to:^) fo r  jal;. p n . A ~ : a b q 1 , ; f 0 9 ~ ~ ~ ~ ~ e -  >..> L::- 

J..(:.rq t o t a l  cy~pged area Sidi!?teeala$ .@wad !23~m'oj(j$)$# @$i#+.: . 
? .  , -i,5 :b, , T ---i l;:" z ,  "" ;l .:;:-:,??:?v)?, ,.#L, ,,,, ?-  ><I[+? 

, - ; . . .; .! ' . t ,  . , iC-& - ,  . , . I r a : .  

area and 7':3# of &&'$&oducti6n in Keyala. s$mil~$l~. 
%,- 3.:,{?r;,.; ,>;- :,, +?< ;-,; :-;;>x : ~ : ; . ~ ~ ~ ! . . , , : I . V ~ : ? ~ : ' . : ; ~ - : , ~ ~ ! - - : *  , :,!ti,: 
, .a A 

.I - , 

Quilon district w i t h  10.2% of the cropped area in . a - c : .  $~e_';. ! ,  - > .- - 
,,* - .. -. ;!,;: -.< ;, ,-, 1, ,- .: 8 ,,, < , 

S t a t e  ad~&nted for  &-.34 - .  of';,?le , area and 21,6% , . of .#e 
, : , ,  , 

, 
, , .., m ,  , 

I ,-. .L . . . ., . 
. , . . -4 . - 

. . . , :-.: 2 : .  :" 
The yie ld  levels in Kanyakumari, a c o n t i w ~ s _ , ~ $ $ r i , c , t ,  

' L ,  - -  v 
. . 

. . 
, '<.+7 ? .- , of Trivand- distribt; -was about 15 tbnridsfi&&ake'& 

tonneshectare in Kerala. ~ow&er, &e y ie ld  . *, . of , tapiwe- in  .. . - 4: 

Salem district .was 37.7 tonnes/&ec$are. ' Tt'may' be 'recalled 
. ,  . - - , -  

,' .: .. : ,, , , * ,- -...* I , .  I , !,., !.;-.- T ! <  . - ,  ....,.. , - 
3 .  , - .  . ..; , 7 , , , : r ; , ; . . . . - . . .- -- - - . 

thdc ' t ~ h '  average of tap ioca in T a m i l  ' ~adu  was wer 
- ..: ; - ,  - - -  . - , ,' ', ; * 

. - . -  . , .  
. ! ,  

' L : , - .  . ,  , - -  

3 I ton~s lhr ic -Lre  .. _ _ _  . _ .. .. . . . acJain& . ., i s  pmei /hectare  -'in Keral a, a d  
.. ;.I - - .. , 

: - ; '  ... , , j ,  , - ! - . :,.. -- A,;, ' , ' ,. , ', , ., e., ; .---, ,, : , !-j 2 -, ., , 
,' < >  , 8 

C ' .  . . : - ,  .. : -, . l.L ; , :  , -  y T~~~~ w-,;dirrtac;fs ih;hX&, ,Of :the. fbher. '  Tiav3 - 

state.. r?.me Trav.an~k'& region akcopm&d f a ,  b b k t - ,  , . 63. . .p.d:. . ,- . 

ceht- of' % eap$Oca-p'roducti,bn.'in'ker=l&;' . 
', 



tpe him yield level obtained in Salem dis t r i c t  accounts 

for t h e  hi;h yield level in Famil-Nadu, While tapicca 

cultivation i n  'Xerala and Rsnyahmar i  is mainly for home 

consumption, a large proportion of tapioca produced in 

Salem district  is utilised for  industrial purposes, 

especially for starch and sago production. Most of the 

land utilissd for tapioca in Kerala and Kanyahmari are 

utf 11 sed for tapioca cultivation* 

Thus more than half the area and production of 

tapioca in India is concentrated i n  *re@ districts of 

Kesala (~rivandrum, k l o n  and ~ct tayem)  and one district 

of T d L  Nadu (sakn), Table 2 Indicates the namre of 

c o n c a t r a t i o n  in these distr.; c t s *  

Table 21 Area ahd Production in four malor producting . - , 
Di stricts 
- - C -  7- 

Trfvandrum Quilon K o t t ~ a m  Salem 

1. Area as a percentage of 
(a) tapioca area in the s t a t e  23 .7 24.2 -9.5 54 * 8  
(b) A l l w l n d i a  tapioca area ' 17.6 l 8 . G  7 . 0  8-, 7 
(c) Cropped area of the d is t r ic t  23,6 18.6 19.3 5 * 0  

. . 
- 

(a) sta te  produckLon 
Cb) All-1ndA-a production 



1.3 U s e s  of Tapioca 

The major uses of tapioca include (1) human 

consumption ( 2 )  manufacture of starch and (3)  as an 

i ng r ed i en t  in an ina l  £,e&, Tapiaca is mainly consumed 

a s  baked tubers and small quant i t ies  are used in the 

£om of chips, f l ou r  and sago, As mentioned earlier, 

t he  spread of tapioca in Kerala was mainly because 

of i t s  use in supplementing t h e  foodgrain availability 

of t h e  state.  Tapioca used to be the maidstaple d i e t  

for many l m  income households over a nqmber of years, 

'Though the dependence on tapioca by the poor has 

s o w h a t  declined w i t h  re la t ive ly  easy access to rice, 

in many l o w  income families tapioca continues to be an 

tapioca utilisation in KeraLa indicated that dur ing  

1971 about 60% of t he  raw tuMrs was consumed as food 

am the rmain iny  was marketed for  other u s e s . y  In 

Tamil   ad<,-, t h e  domestic consu'mption was estimated 

In&-strial u s e  of tapioca started during the second 

World War when manufacture of starch and Elour were 

i n i t i a t e d  to overaome the nonavailabilfty of m i z k  and 

I/ G o v e m e n t  of Kerala, Rwor t  qf the Subcommittee of 
Tapioca Market Expansion ~oard, 1972, p.63. 

Marketing of  tapioca in Madras State  (1965). - 

'. 



potato  stL-rch from the  w e s t e r - r l  c o l _ ~ n t r i c s  an6 tapioca starch 

f r o m  I n d o n e s i a  for the text i le  mills. '<hen t h e  G w e r n n e n t  

of Travancore introduced c o n t r o l s  over e:qslrk of tapioca 

prodccts to ensure i t s  a v a i k b i l i t y  as a cereal substitute, 
1 

some areas  in Tamil Na'du developed tapioca processing and 

gradually tapioca c u l t i v a t i o n  also expanded arocnd these 

regions, L i m i t e d  q u a n t i t i e s  of tapiocz w e r e  used in d i f f e r e n t  

products such as Dextrlnes, Manio m e a l  and Glucose* Starch 

is a lso  u s e d  in t h e  manufacture of sago, Y mostly in ~ a m i l  ' 

Nadu. U o w w e r ,  there are w i d e  v a r i a t i o n s  in the estimates 

of tapioca use  for  starch and szyo ranging from about 41% 

of t h e  t o t a l  tapioca production in 1961z'to about 75% of the 
tapioca production in T a m i l  ~adu.-?/ D a t a  on starch production 

also indicate  a range. The t o t a l  starc!'. p r o d ~ c t i o n  in Ind ia  

during the  bebinning of t h e '  ' 8 0 s  was estimated by Government  

of Ind i a  to be about -14 r n i l l l s r -  -kci..rl z s ,  
I 

Y Wet starch (con ta in ing  about 4 0 ~  moisture) is r o l l e d  into 
small globules in a spec ia  machine. These are classified 
to separate the oversize and undersized material, roasted, 
dried and f in i shed ,  most by small indus t ry .  

Markeeng of Tapioca in T a m i l  Nadu. 

u - ~ . ~ , ~ h o s h ,  Trends in Dispos i t ion  df Cassava and scope 
f o r  Developing Cassava based i n a k t r y  in India,  J.Root 
crops, 1984, p.2-6.  



1 

Srivastava and Phandia (1982) had estlrnef ed the tapioca 

starch production in India at about -2 million tonnes. u 
Considering the in s ta l l ed  capacity of starch manufacturing 

units and their capacity utili sation, GhoEsh has estimated 

that the present tapioca starch production (including sago) 
2/ should be more than .3  mi l l ion  tonnes.- 

Studies based on cwrrposition of animal feeds have 

indicated t h a t  dried tapioca could replace at Lrast 20% of 

the cereals now u s e d  for poul t ry  feed and w e n  more than 

that for cattle and pig feed. Howwer, there is very 

l imited use of tapioca in cornpound feeds. A t  the same t i m e  

many farmers use tapioca chips and other tapioca waste! for 

feeding cattle at home. 

1.4 Obiectlves of the Study 

The main objective of the study is to +analyse the 

production and ut i l i sa t ion  pattern of tapioca in India w i t h  

a v%w to make an assessment of fts9future potential. In 

particul&r, the'  following objectives were kept in dnda 

l a) to analyse past trends in area, yield and 
production as w a l l  as domestic uti l i sat ion of 
tapioca for  various purposes; 

-- 

y srivastava and Phandis (1982) 



(b3 to give a.broad i nd i ca t i on  of t h e  supply and demand 

prospects of tapioca in 1.990 and 2000; and 

( ~ 1  to suggest appropriate policies f o r  rea l is ing the 

f u l l  potent ial  of tapioca psoductf on, u t i l i s a t i o n  
and trade in 1ndia. 

1.5 D a t a  Base 

Data on area, yield and production of tapioca are 

obtained regularly thrau~h the land u t i l i a a t i o n  surveys and 

crop c u t t i n g  surveys conducted by the concerned government 

departmants.y Prior to the in t roduct ion of these rneasurh ' 

in t h e  sixties,  revenue department was responhible £& data 

col lect ion.  Since  tapioca was not  an important crop from 

the revenue p o i n t  of view, the data gathered by the lower 
* 

revenue s taf f  might have been based an ~ e n e r a l  impresaf ons, 

In addit ion to the available data on area, y i e l d  and production 
I 

according to districts, data are a l so  available on farm 

harvest prices of fapioca. However, there e x i s t s  v,ea little 

information on the  ex i s t i ng  marketing and utili sation patterns 

of tapioca. Thou.jh a f e w  studies wore i n i t i a t e d  in the s i x -  

t i e s  and early seventies to determine t h e  tapioca utilisatian 

pattern, no systematic attempt was i n i t i a t e d  to mainta in  

con t i nu i t y  w i t h  the result that very l i t t l e  information 

is available on t h i s  aspect for the  last 15 years. Even on 

i t m s  such as production of tapioca starch, available data fm 

different  B d U c e s  i nd ica te  a substantial divergence. 
+ * - I  

Crop-cutting experiments on tapioca are conducted on 
a regular basis  from 1964-65 onwards, . 



Trends in A r e a ,  Y i e l d  and Production - 

The area under tapioca in India  increased rapidly 
I' 

in the mid-dltxties and retained the pos i t ion  till mid- 

seventies before the decline had set in, Tapioca area 

in 1960-61, was 274.0 thousand hectares, increased to 

347.1 thousand hectares by 1967-68, reached t h e  peak 

level of 392.'0 thousand hectares by 1975-76 and then . . 

declinsd 340-7 thousand hectares in 1983-84, 

The changes in area under tapioca in Tndia ref lect  

,the changes of Kerala where the 1960-61 area' of 242.2 
1 

thousand hectares reached a peak level of 347 thousand 
I 

hectares in 1975-76 and.then declined to 233 thousand 

I hec5ares in' 1983-84 w h l ~ h  was w e n  belm the 1960-61 
I , .  

level, However because of the somewhat &eady level of 

v e a  in Tamil. Nadu the all-Xndia area debline& at a 
f 

i r 

slower rate. Figure 1 gives the pattesngoE changes 
; r 

in area in Kerala, Tami l  Nadu and a l l  fncjfa. 
! 1, 

The changes in area over tho yeaes/:have also affected 
4 ;  

t he  relative importance of  eral la and N a d u  in t h e  
a ,  

all-India qrw under tapioca. 'While Kerala retained i t s  

dominant position regarding the tapioca area in 1 ndia 

over the entire period, its share declined frm 88.4% 
I 

in 1960-61 to 76,591 in, 1983-84; H o w e v e r ,  t h e  share of 

TamiL Nadu in the  a l l - Ind ia  tapioca area increased f ran , 

9.0 per cen t  in 1960-61 to 55.6 per cent in 1983-84, 



Area under T a ~ i o c a  . --.. in . Selrzted Years - ..- , 

. Year KeraLa Tamil  Nadu . All India 
Area Percent A r e a  Percent #r ea 

(1000 H e c -  (1000 hec- ' (1000 hect- 
tares) tares) ares) 

The a l l - ~ n d i a  annual growth ratel/of area under 

tapioca between 1960-61 and 1983-84 wgiis 1.32 p a  cent. M o s t  

of the i m  rease in area occured during t h e  sixties w h e n  the , 

annual growth rate was 4.08 per cent. While t h e  g r o w t h  rate 

was still positive (0.25%) during the seventtes, because ~f 

the fall in area in the Late 70's and #80s the growth rate f o r  
I .  

the period 1970-71 to 1983-84 was negative (-1,20 per cen t ) .  

The growth rates in Kerala indicate  a high positive rate 

in the-60's but negative rates for  both periods s t a r t i n g  

1970-71. The overall grow-gh rate (1960-61 to 1983-84) of 

area for Kerala was only 0.68 per cent .  However ,  t h e  growth 

rates of area for all periods remained positive in Tamil  N a k s  

though the rate of growth in recent years do n o t  match w i t h  the 

rate of growth of the earlier period. 
- 

1/ Growth rates were obtainad*-from-a semi-1ogarAtl.lmic re- 
gression equation of the  form log .- . At 7 a + bt + et 





G r o w t h  ;rates of Are&-ynder Lagbca 

- 

Period 'Kerala T a m i l  Nadu All I n j t i a  

: {percent) 

1960-61' to 1969-70 3.12 9 38 4.08' 

1970-71 to 1979-80 -0.61 3m50 0.25 

2.2 Y i e l d  

The all-India yield of tapioca increased from 

7.2 tonnes/ha in.1960-61 to 19.0 tonnes/ha in 1983-84. 

There was a .sudden increase (which may be partly due to the 

change in es t imat ion procedures) from 7,1 tonnes in 

1962-53 to 11.6 tonnes in 1983-84 and then the increase 

wag more or less gradual unt i l  it ereached another peak 

level of 17.5 tonnes in 1972-73, 

The all-India y i e l d  levels  display  two d i s t i n c t  

phaees of yield levels in Kerala and Tad1 N;ldu. P' 

-+  

In the f i rs t  phase, last ing until 1974-75, yield levels 

in :T&l Nadu rmained more or less stagnant around 

10 tonneshe and during m~st' of these years, K e r a l a  had 

much higher levels of y i d d .  However, in the second 

phase startinrj 1975-76, yie ld  levels  in .Tamil Nadu show& 

a substantial increase and the tengo was maintained till 

the end of that decade, A t  the same t d m e  y i e l d  levels 

in Kerala were either stagnant or declining. The direct5on 



of chan:;e in y ie ld  levels c a  be observed f r o m  F i g u r e  2. 

%e increased y i e l d  levels of Tamil Badu after t h e  

mid-seventies had kegt the  all Tndia averaTe f i e l d  above 

the y i e l d  levels in Kerala. In 1983-84, the T a m i l  Nadu 

y ie ld  of more than 31 t o n n e s h a  was substantially higher 

than the yield levels in Kerala (16.8 t onnesha )  , The  

actual yield levels for a few years are available in Table 6. 

Table 6 

Y i e l d  of Tapioca in Selected Years 

Year Kerala ; *am11 Nady All India 
( kghectare) 

1960-61 6,949 9,638 7,1a6 

1963-64 32,023 9,604 11,556 

197 0-7 2 15r726 12,088 14,860 

1974-7 5 17 p 695 20,719 16,321 

1975-9 6 16,489 22,272 16,934 

1983-84 16,752 3 1,193 19,035 + - 
The all-India annual growth rate bf y ie ld  from 

1960-61 to 1969-70 was 3.36 per cent, most of which can be 

attributed to t h e  growth performance during 1960-61 to 
1969-70. while the growth rate for  1960-61 to 1969-70 was 
8.61 per cent, it was only 0,15 per c m t  during 1970-71 ta 

1979-80, an8 a slightly higher rate of 0.47 per cent 

was obtained during 1970-71 to 1983-84. Most o f  the y i e l d  
increase during 1960-61 to 1969-70 was- accounted 6 y  *e 
high growth rate of yield in Kerala. H o w e v e r ,  for the pesiod 
begi n n i q  1970-71 the growth rate of yield in Kerala was 

negative but the  high pos i t ive  growth rate in Tami l  Nadu 

had maintained the all-India growth rates at positive 

Levels, (see Table 7 ) .  





G r o w t h  Rates of Y i e l d  of Tl j ioca  - - C - .  

- 
P eri od G r o w t h p a t e s  in 

Kerala T a m i l  Nadu A 1 1  I n d i a  
(per cent). - 

I/ $his is mainly on account of the l o w  yield levels reported 
dur ing  the f i r s t  three years. Since there is a chanse in 
t h e  methodology of estimating u ie ld  f r o m  1963-64, data 
for the period 1963-64 to 1969-70 indicates  a growth rate 
of y ie ld  only to t h e  ex ten t  of 3.4%. 

2.3 Production 

The changes in area and y i e l d  mentioned e a r l i e r  had 

resulted Ln an increase of tr-. ioca p r o d u c t i c , ~ ~  f ran 1.97 

mil l ion  tonnes in 1960-63 to '5.8 m i l l i o n  tonnes in 1983~84. 

T h e  ;?reduction increase was rapid f r o m  1960-61 to 1969-70 , 

(from 1.97 million tonnes t o  5.2 million tonnes) and then 

there,was a somewhat gradual increase until 1975-76 when 

the production l eve l  reached an a l l  time record of 6.6 

million tonnes, After 1975-76, there had been some annual 

fluctuations in production lwels but t h e  1975-76 level w a s  

never achieved. 

mtincj the sixties, t h e  a l l  India productibn level of 

taptoca was closely linked b i t h ,  the p r o h e t i o n  levels  

achieved in Ksrala. The 1960-6q production of tapioca in 

Kerala was 1.7 m i l l i o n  tonnes, i t  increased to 5.7 m i l l i o n  tcn; 



in 1972/13 and then declined to 3.9 million ronnes by 1983-84. 

However, there had..been a steady increase in the production 

levels in Tamil Nadu where t i ~ f c o a  prbductioil increased from 

.1 million tomes LC 1960-61 to 1.5 mil-ion tomes in 1983-84. 

The trends in the growth of tapioca production in India and 

In the major producing states  are available from figure 3 .  . : 

. . . . '  
The changes in production leve l s  had also affected' 

the relative shares in the producing states. During 1960-61; ' 
Kaxala accounted for 86.8 per cent oE the tapioca production 

in India and Tamil Nadu gccounted for 12.0 per cent. . BY . 

1983-84 Keralats share has declined to 67.3 per cent and 

Tamil  Nadu'a share had gone up to 25.9 per cent.  As fndicated 

earlier, the changes f n area and y i e ld  in these states had 

played important roles in shifting the production pattern. 

The levels of production and the share of Kerala and Tamil Nadu 

in the t o t a l  proaciction for a .  few years are available from 
' .  

Table 8, 

Pr&ction of Tapioca in Selected Y a r a  

Kerala T a i l  N a d u  A 1 1  India 
year 

Production Percent Production Percent Produck$on 
. (1000tonnes) (1000 tones) (1000 tones) 
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'She e l l - Ind ia  r;row::h rate production of tapioca 

durin:; 1960-61 to 1983-84 was 4.58 per cent. Most of tho 

Zncrease in production levels occured during the sixties 

when the annual growth rate was as high as 12.69 per cent .  

The growth rate during the 60's were consistently high in 

both T m i 3  Nadu and Kerals. ~ o w w e i  after 1970-71, t h e  

growth rate of production in Kerala was negative. Inspi te  ' 

QE the negative growth rate of production in Kerala during 

1970-71 to 2979-60, the  high growth rate c f  about 15 par cene 

in ' P a d l  Uadu during this period enabled the all-India g r o w t h  

.rate of production to be a small positive value. Hawever, 

during the period 1976-7 1 to 1983-84 the positive growth 

rate in T a m i l  Nadu was not  auf f icient to off s e t  the negadve 

growth rate of K a r a l a  w i t h  the result that the all-India 

rate of growth 05 production turned out to bd negative 
. ,  able 9). 

G r o w t h  R a t e s  of Production of Tapioca 
i 

G r o y t h  Rates in 
.- . . 

K'erala Tamil  Nadu A 1 1  I n d i a .  
-- - - -  _ - .  (per. cent) 

3960-61 to 1969-70 13.62y 11$55 12.69 

y When aata for 1960-61 .fa 1962-63, are' d t t e d ,  this rate 
is S&U.C& to .10.5%* 



The trends in area, y i e l d  and production of tapioca 

in Kerala indicated t h a t  mid-seventies represented a turning 

point in tapioca area, y i e l d  and production in Kerala. 

As indicated earlier, t h e  r o l e  of tapioca as a cereal sub- 

stitute was highlighted during the period p r io r  to 

1974-75# but t h i s  aspect was n o t  given adequate h h a s i s  

i n  the subsequent period. This has a bearing on the rice 

availability from w i t h i n  the s ta te  and imports from outside. 

Though tapioca is not a major. cokplfitbr for rice in terms of' 
area 

h l ~ o c a t l o n c  the competStlon on the demnd s i d e  is reflect= 

in the allocation of other resources for tapioca grohct ion.  

Por .&ample, about 3 14. of t h e  gross i r r i ~ a t e d  area in Kerala 

was accounted by rice, about 40% of the rice area was covered 

under gigh Yieldins Varieties and a major portion of the 

f er t i l i ze  - used in Kerala w . 5  aacounded by Compared 

to the position of rice, less than 3 per cent of tapioca area 

was irrigated, leaving 97% to be grownon rainfed area. ‘iY 
Though HYVs of tapioca were introduced by the CTCRX since 

1963, &ere has not been much effort to spread it. 2 l  An 

evaluation stuw by the State Planning Board had indicated 

that 64.5 per cent of rice was treated w i t h  fertilisersr 

while the corresponding percentage for tapioca was only 

15.1 per cent. 

NSS 26th R a n d  ( ~ z t l y  1971-Swtember 721 , Fertilizer U s e  in 
Agricultural Holdingsr South Zdne RuraL Sector, Gwexnment 
of India, March 1976, 

Agricultural Census 1976-77 
K.H+ Ninan, Cereal Substitutes in a Developing Economy 
p .  43 
fierala S t a t e  Planning Board, E x t e n t  of Adoption of Impmed  
A c j r i c u l t u r n l  Practices, An Evaluation Study. 



3 .  Tapioca*utilisation and Prices 

~ h e f e  is r,o sys' ;ema~. I=  ,xocedure for  obtaining 

data on domestic u t i ' l f s a t ion  of tapioca fox d i f f e r en t  

uses and therefore i t  is not possible to-obtain reliable 

t i m e  series data on tapioca utilf s a t i o n  in India. q 
Though FAO ha8 bsour;ht a t  t i m e  series data on tapioca 

u t i l i s a t i o n  in Ind i a ,  it is based on some unrealistic 

assumptions. The FA0 dat;a f o r  1961 to 1983 indicate that 

far the mole period 5% of t h e  production is treated 

as waste and 95% is processed. Of the quantities 

processed, 96% is converted to f l o u r  of tapioca, 1% 

as casaava tapioca and 3% as dried tapioca t h m m ~ g h t l u ~  

the period, Since data l v s e r l  on surh a.ssurytion of 

constant proportionality over th; years. in deriving 

domestic utilisatlon pattern indicates. only production 

changes, it is not  reported here. ~ n s t e n d  whatever 

f iagmentary evidences available f ram- various sources 

are brought together to give some idea of domestic 

utili sati on pattern., 

The role  of tapioca in supplmeflting the d e f i c i t  

foodgrains production in Kerala was r a i s e d  more than 

a Centuw ago, While rice imports were also possible. 
. . 

in the early periods of tapioca introduction, when rice 

imports were cut off during world war 11. there had been 
. . - -  - .. - .  _ ...- ----. 

L/ Though tapioca leaves can be used to feed cattle, . 
this  aspect is l e f t  'out from the current discussion. 

. Here we shal l  concentrate . only on the Qse of tapLoca 
, - . roots. .. , - '.'* . . 



an increased depc.dencc on tagioc?. The imurtance of tapioca 

in the Tkavancore-Cochf n portion' of Kerbla is evident f ran 
of 

the fact that  d u r i n ~  1950, the tota l  suppldrice and wheat 

available for a populat ion of - 9 3  million persons was only 

about *56 million tonnes (Of which only .27 tonnen w e r e  

pscdueed w i t h i n  the State) while the t o t a l  susply of dkied 

1/ tagioca came to about r 7 5  million tonnes.- 

A family budget survey of labourers in 195& had 

indicated that all persons in Travancore-Cochin used tapioca 

as supplement to thef r rice d i e t .  During periods of food 

scarcity tapf oca was used as a substitute for rice by the' 

laarest'income categories. An avtzraye labour household had 

a p& capita daily consumption of a pound of raw tapicca 

(or half a pound nf dried tapioca). The per capita consump- 

t i o n  was higher in some group:, especially a70115 those 

engaged in hard physical labour. The conciusions of the 

suwvey included the f ollbwingr 

(1) The fairly large consumption of tapioca in Travanoore- 
Cbchin has been mainly due to the non-availability 

(and high prices) of rice, 

(2 )  The demand from those who prefer tapioca on t h e  ground 

of i t s  being sustaining diet to da hard physical labour 
is on the decline, 

1 

Government of Travanocre-COchin, Tapioca Enquiry Commit tee  
R e p o r t ,  k952, g.33. 

government of Travancore-Cochin, Final Report of the 
aploca Enquiry Cormit tee,  1952," p.37,  



( 3 )  The. ;rowing demand f o r  ;apioca from rni:idle class 

families w i t h  fix& income has reached i t s  maximum. 

(4) Considering al l  these aspects, it is possible to 
coclude t h a t  there cannot be any f u e h e r  ~~~~~~~~~of 
t h e  demand f o r  tapioca for food purposes. 

Another consumer survey was conducted in 1971 by the 

sub committee of the Tapioca Market Expansion Board in 

~ e r a 1 a . g  T h i s  survey, with coverage throughout the state, 

indicated t h a t  nearly a l l  households used  tapioca either as 

supplement to their rice d i e t  or as a side dish. The average 

per capita daily consumption of tapioca In Kerala was es t i -  
* 

mated to be 0.2 kg in rural areas and 0.1 k~ in urban areas. 

Thus an average rural f a m i l y  of 5 members had consumed 1 kg 

of tapioca dai ly ,  and an urban family ?--ad consumed I half 

t h i s  quanti ty.  The conclusions of t h e  survey w e r e  sirnil& 
1 

to those obtained from t h e  e ~ r l i e r  surv2-y. Sjle per capi ta  

dai ly  consumption in t h e  d i f f e r e n t  dl ~ t r i c t s  :indicated t h e  

l eve l s  in Table 10. 

The 32 round of the N a t i o n a l  Survey (1977-78) indicated 

that the  average tapioca consumption per person for 30 -days 

was 5.55 kys in n~ral areas and 2.59 kgs in u r S a ~  areas 

( ~ & F b i t  1). This is c o n s i s t a n t  w i t h  the results f r o m  the 

. 197 1 survey. 

Government of  eral la, R e p o r t  of the  Sub of  the 
Tapioca Market Expansion Board, 1972,, 



Ta !.e 10 -.. --u. 

f 

P ercapitr Daily Consump ti on c f Tapioca -- 

D i s t r i c t  . Raw tapioca - P rocossed Tapioca 
Rural Urban Rural Urban 

I-  

( krgday) 

T r f  vandrum 

Quilon 

A l l  ~ P P W  
Kottayam 

Ernakulam 

Trichur 

Palghat 

Malmappuram 
C a l ' i c u t  

Cannanore 

- negl igible  

sources ke'pon of the subcom-dt~ea of the Tapioca Market 
Expansion Board, 

National Sample Survey data Erom the 17th round 

(1961-62) and 28th round (1973-74) based on consumer expendi- 

ture sumeys indicated *at met- mis p e r i d  rice consumption 

in Kerala has decl ina,  but tapioca consumption h ~ s  increased. 

The doily per caloric consump& from sice was.1136 in 

1961-62 and it declined to 840:in 1973-74, .During the 

same period th,e. caloirie consumption from tapioca increased Erom 

182 to 278, %ese est9mates.rere somewhat consistent w i t h  

estimates from food balance sheets as far as : 



r i ce  was concerned, but they turned out be under-estimates 

'. for t ap i0Ca.g  T h e  per capita consumption of rice did no t  

indicate much v a r i a t i o n s  between urban and rural areas, but 

there had been large'variations in tapioca consumption. 

example, the 28th round of NSS indicated per capita consump- 

t i o n  of 845 calories i n  r u r a l  areas and 840 calories in urban 

areas from rice, and 366 c a l o r i e s  in the rura l  areas and 

190 calories in the urbani arcas fromtapidca, In t h e  two ' 

l o w e r  expenditure groups of the rural areas, calories from a 

tapioca exceeded calories from rice ( ~ x h i b i t  3 ) .  

A food habits survey conducted by the Operations Reseach  

Group (ORQ) during early 70's has ind ica ted  that the average 

dai ly  consumption of t ube r s  and roots (mostly tapioca) among 

adults, school children and pte-school chi ld ren ,  w e r e  17 5.3 

gms, 120.8 c p s  and' 30.9 gns respectively. The d i s t r ibu t ion  

according to sex and urbanization indicated t h e  pattern in 

Table 11. 

The ORG study also had provided the calories f r m '  rice 

and tapioca according to income groups. While the calories . 

f r o m  r ice  increased w i t h  the  income levels, calories f r o m  

tapioca declined w i t h  income. An IPFRI study also indicated ' 

t h e  same trend of increased calories from r ice  w i t h  increases 

inq lncorne and reductions in calories from tapioca w i t h  

increased income lwels   a able 12). 
. - -  ----- - 
Y The Centre f o r  Development Studies estimates based on 

Food Balance sheets indicated that the average per capita 
availability of 920 calories f r o m  tice and 628 calories 
f r o m  tapioca during 1961-63 to 1970-71. -. 



Per C a p i t a  ~onsumgt idn  of Roobs and ~ u b s r s  

--- 
Hd.@ Female Rural urban Tot& 

Adults 222.9 133.9 b 175.3 

Sbhool Children 117.5 122.9 126.9 

Pre-School. 
Children 

Souscaa. Prote in  Foods Association of India, Food Habits 
Sxrvey, 1972 . 

A few studies especially in the SO1 s and early 70's 

have attexptd to estimate ths utilisation cf tapioca 

production for  various purposes. The f i n d i n ~ s  f r o m  these 

studies. are surmnsrisd in Table 13. While in Kerala about 

70% of the total production is used for h m n  food, 

in Tamil Nadu about 25% of the production is uged for 

direct  consumption.^ 



, , 

consumption' of rice and tapioca, .accordins to income ' arouBs 

('a) ORO study . ~nnhal percapita income 

Lees than s. 101-200 RS. 201-500 Ahwe 
(percapitadail% . As.500. 

cal ori e's) 

(b) SRRS study . _ Monthly percapita ,income QWW 

8aurcer (a) ORG estimates ,See Pxotdn Foods Associatian,~:-.l 
0pmcit.- , , 

- .  - * 
. .. - . .  

(b) - f RPRI study, Subh Kumar; op. cit,  
I '  - . -  



-- - 
Retained consumed 

by r a w  f o r  Converted Zndus- 
Period Reyion producers h o u s e h ~ l d  into t r i a l  

for dome- purpose chips purpose 
stic con- (per cent) 
sump tion 

1950-51 T a m i l  N a d u  12.7 46 0 
* 

1953-53 Tamil Nadu 19.6 43.1 

1960-61 T a m i l  ~ a d u *  8 . 3  42 .3  

197 1 'Kerala 60 

1981 Kerala 70 

T a m i l  Nadu 25 

Sources *Directorate of Plarketint; and d nspection, Report 
on the Marketing of Tapioca, 1956,. p. 10 

The U t i l i s a t i o n  pgttern indicated in Table 13 i nd i -  

cates t ha t  about 3 million tonnes of tapioca was used f o r  

human consumption in 1981. 
< 

The income elast icity for tapioca in Kerala was obtained 
I 

from three rounds of Nat ional  Sample Survey data. The 

estimates from the 2970-71 survey indicated an expenditure 

elasticiw of 0.289 f o r  rural areas and -0,156 f o r  urban 

areas, The expenditu~e.elasticities from t h e  1977-78 / 

survey indicated 0.145 far  rural areas and -0.457 f o r  urban 

areas; arid t h e  estimates from 1983 survey w e r k  0.253 f o r  



rural areas and -0.086 for: urban areas. When the expenditure 

elaitici-iies for different -sqenditure groc?s were estima- 

td.g the  followini; tendencies mercp?, 

(1) T h e  elasticities for the bottom w e n d i t m e  qrmps 
. were greater than one and they' declfried w i t h  

increases $n the expenditure levels  and turned 
out to be negative beyond certain expenditure 
lmels, The rate of decline in urban areas was 

faster. than the rate In rural areas. 

(2) ' In the lowest expenditure groups, expendfare elasti- 
c it ies  f o r  urban areas sxceeded' "those for rural areaa. 
However t h i s  relationship was reversed in a e  higher 

expenditure groups. 

( 3 )  There was a general decline in the elasticities frbm 
1970-71 to 1977-78, but from 1977-78 to 1963 there 
was an increase in the values. , . .  

T b  values of alast.ic:',ties frm the three rounds 

are available in Table 14. 

ny Expenditure e lasdcit ies  for di f fe ren t  expenditure , 

groups wer'e obtained from regression equations of the 
' 

form 



Table 14 
C-. 

Expenditure E l a s t i c i t i e s  .- i o r  Tapioca in K e r a l a  for Different 
Expenditure Groups 8 K q ~ ~  ----- th ree  rounds of National Sample Survey 

Expenditure 1970fl I Sumey 1977178 Sulrvey P9$3 Survey 
Group Rural Urban ' Rural UrSan Rural Urban - 

Bottom 
(lowest) 1 2,519 2.673 

2 1,693 1.752 

3 1.275 1,427 

4 1,039 0.958 

5 0,833 0,745 

6 ' 0,671 0.462 

Average 



1 1 -  - ~ a p i o c a  j.r I: raw material f o r  a wirSer of indastries 

such a s  starch, sago, rjlucose and dextrine. However, 

since diversion of tapioca for industries adversely 

affected the food p o s i t i o n  in Kerala, the S t a t e  Government 

bad imposed a number of constraints  on i t s  industrial 

export of tapioca in any form from t h e  State except 

through a valid 'permit. I h 1943, there was anather 

order p rohfb i t ing  the rnanuf acture of starch from tapioca,  

In spite of t h i  s order. i t  is estimated. that 18,000 tonnes 

of tapioca starch was manufactured in 1943. Controls 

were also i n t rodxed  on the wholesale t ransact ions of 

tapioca, in te r - reg iona l  movement within the state, and 

s t o r a g e  of tny loc l ; .  W ? & t l ~  such s t r i n s e n t  coatrols on 

tapiocybased i n i ~ s t r y  in Kerala, Sal em in Tamil Nadu has 

emerged as a major C e n t r e  for tapioca processing industry. 

It is stated t h a t  a trader from Salem who came to 

purchase dried tapioca from Kerala started starch-making 

in Salm.and later on switched wer to sago. Soon a 

number of sa .p  making uni t s  w e r e  started in Salem and 

a virtual  monopoly pos i t i on  was created, Though tapioca 

was smuggled f r o m  Kerala in the  early period, la ter  on 

tapioc*lti;ation was introduced in Salem, replacing 

sugarcane from many areas. Even w h e n  restrictions on 
tapfoca u t i l i s a t i o n  were removed in Keraia, 
tapioc~ prdcessing units w c r e  not able tc compete effe- 

ctively w i t h  those in Salm,  



According to the Report on the  Marketing 05 Tapioca# 

in 1950-51, 27.2 per cent of the production i n  Kerala was 

convert& to chips and 0.5% as stsrch. H o w e v e r ,  in Tatnil-  

Nadu 15.2% was converted i n t o  chips, 12.1% for sago and 14rW 

for flour. T a m i l  Nadu w h i &  had 40 manufacturing u n i t s  in 

1950 produc in~  6,000 tonnes of sago, witnessed a rapid 

increase in saqo production so tha t  by 1955 there had been 

109 units produciny 22,000 tonnes. .By 1960-61, the total . 

availability of tapioca in Tamil Nadu was about 3.88.000 

tonnes including 225,000  tonnes Imported from Kerala. About 

41 per cent of the  total available q u a t i t p a s  utilined f o r  

the preparation of sago, 5$ f a r  preparation of starch and 

12% for: the preparations of f l c u r .  In 1960, Salem district 

accounted fa 150 u n i t s  i3rodlictini; 401 000 tonnes of salp 

and 5, OOC tonnes of starch. !3y 1985, Salem %.strict had 

about 699 units. During 1984-85 these units had so ld  87,700 

tannes of sago and 36,700 tonnes of starch valued at 315.4 , . 

fillion rupees, 

The availaSle data on starch pmduction indicate  a 

wide range. The birector Gene ra l  of Techni eal  Development s 

catimte of starch production in India, based on the actual . 

production levels- Of 10 m a j o r  units ,  £or 1980 and 1981 w e r e  

140 and 138 thousand tonnes. This is a considerable under- 

e e e & t e  on account of the exclusfon o f  a number of u n i t s  

(Ghosh). The Indian T e x t i l e  B u l l e t i n  shows tha t  between 

1977 and 1981 rnhize starch dominated the starc5 inddstry 

approximately in .the r a t i o  10:l f o r  maize and tapioca,' AveraGe 



production of 19B0 and 1981 indicated that against a 

production of about 105 thouaam tonnes of maize starch, 
1 

tapioca starch pro&ction was around 10 thousand tonneg. 

An estimate of Srivastava and ' ~ h a n t i ~  s i n d i c a t d  tapioca starch 

prodluction in 1982 at about 200 thousand tonnes (about double 

the maiee starch production.:) Accordincj. to the SaLm aago 

aibd Starch Manufactur~rs Association, about 175 t;housand ton- 

nea of  sago and starch were Produced in 1980. Since salern , 

production accounted . for  about 6% of the Indian production 
* 

Ghosh estimated that  the presat  tapioca starch (including 

sago) production i n  India 6 h q l d  be more than 300 thausand 

tonnss. consideking a recwegy rate of 23% far saso and 

starch this would imply th& about 1,300 thousand tonnes 

qf tapioca (about 37% of the pmduction in 1982) was used 

for starch .and sego. 

The concentration cE ~ G i c - n  district in starch p~-ohcUon 

is significant. Production of 'about 175 thousand. tonaes 

of tapioca (or about 80% of the total production in Salem 

district) w a s  utilised for  th is  purpose; A t  the same time, 

In Kecela t h e  76 un i t s  manufacturing tapioca starch had produced 

only 14.4 thousand tonnes during 1980-81. O a e r  estimates 
! 

- of tapioca starch pmductlon in; Kerala i n d i c a t e  54 thousand 
9 

i 
tonnes (~ynaxh 1983) and 30 thouband eonnes (Srivastava and 

-- .- - These estimates woulh imply that starch production 
I . . i .  

in Kerala account for 1 to -  4% o$ . . the  t o t a l  tapioca production 

in the state,  

lJ starch :-ield was about 2 1 . b t : $ d ' $ p y  weight a d  sago yield was 
about 25% by weight. 



3m3 A n i m a l  Feed 
I 

Feed manuf acturars 'do not use tapioca as a main 

ingredient in feeds even though the technical feasibility 

w a s  establi%hed. A t  the same t i m e ,  it is a conanon , 

practice for tapioca growers in Kerala to use dried 

tapioca chips as ca t t l e  and poultry feed. It was 
about 27 psrcent  of the tapioca produced in. ~ravang@bi" 

, estimated thatLdurinr; 1950-5 1 to 1952-53 was converted 

t b  tapioca chips. However, a survey conducted in 

1976-77 indicated t h a t  only 5 per cent of the tapioca 

produced on the farms has procassed i n to  chi9s.Y The 

Survey further indicated t ha t  about 72.7% of the tapi- 

oca output was marketed and the rest retained at home. 
1 

On an average about 70 pcr cent of tapioca retained 

by the producers is se6 I apart for  self consumption, 

17 per cent was used as cattle feed and 13 percent was 

giver. t q  wage labour aria farm servants, 
i 

The distribution 

of farmers accordinq toi sire of holdincs indicated that 

f a m e r s w i t h h o l d i n g s o ~ 5 - 1 0 a c r e s h a d u t i l i s e d 3 6 . 6 %  . 

of their retentions for 3eeding livestock. T h i s  is 
I 

probably dn account of we awareness of the beef icial 
\ 

effects -of giving limitedlquantities of tapioca as feed 

to livestock. 
5 -: 

3.4 Trade 

Importst At present there a r i  no imports of tapioca 

to India.  P r i o r  to 1950, small quantities of Cassava - T 

products such as sago and f l m s  I w e r e  imported to India 

for which separate data are nm available. 

I 

Ninan (op.cit), p.215 . 





3.5 Pricesr In Kerala, duri:.; the f i f t i e s  ebwt ij$-,f - 
the  pr~duction was sold directly to t h e  eonsumers'w 

-% 

the rest was assanbled by the villaje merchants who " 

rr 
carry 'the produce .to the nearest market centre. Ninan s 

studjr indicated t h a t  durin3 1975-77, 36 -3 per cent 75-i i.. 

sales was directly to villa:::e consumers, 34.3 per: c t + 
to village +traders and 29.4 percent to the  agents. 

Tamil  Nadu 'direct sales to the consumers f s 

and bulk of the produce is assmbled by the village . -  . 

merchants. Sometimes a small n ~ b e r .  of producers seil 

standing crop at a stipulated price to the village 
merchants who make their  own arrangements fo r  harves 
tran'spori am? mark~ting, f n tho Salem district some 
village merchants take contract of the standing crop 
sales to the sago faetorizs. 

I 
Xn the Eorti es, the Travancor e-Cochin Gbvernment  1 

had imposed prfce controls  on tapioca and a licence 

system was introduced for wholesale transactions i n  

some areas. Purchase, sale or storage f o r  sale in 

wholesale quantities was prchibited except w i t h  a 

licence from the Government. There were no price cont 
. 

in the Madras state but restr ict ions were imposed on 

. movements in t h e  Malabas r q i o n  which later on became 

a part of Kerala, 

S ince  data on all-1ndA.a prices of cassrva are no t  
I 

available, 'it I s  possible to analyse  only the price 

trerids i n  t he  major production areas, especially Rerala, 

The farm price of tapioca in Kerala increased from 
I 

Rs.7.85/quf nta l  f n 1960-61 to ~,70.02/quSntal in 1983-84 
-. 
1 quintal  = 100 kflo~rammes 



The .increase aacincj 15~4-65 and during 1973-74 wer t h e  

Fmmediatelv preceding yearB s price levels had Seen substantla'l. .. :t 1 ,<. 

While, the overall. tendency of increased prices was maintained 
a .  

throughout the period, between 1960-61 .to 1983-84, there were 

9 years wnen the £ a m  pr ice  levels declined over the previous 

year's price levcl, '  I n  fact t h e  tendency that  an year o f  high 

prices would be followed by an year of declining prices was 

notices wen in the fifties, and the tap'ioca Enwiry Committee 

explained this throu3h the farmers behavfour -t;o bring. addl- 

t ional  land under the crop during t h e  year following a high 

pride and when the prices declined in the next year me 

additional area was taken out of cultivation. 

Empirical evidence supported the observation that 

fanners m d e  aczcajc c'l=1j;iz%--.~nts according to price. changgs 
.. . until)nid-r s-cnt ;  L;. --z-nd Lhis  peiiod, m e  area under tapi- . 

oca indicated a good response to Ehe prwims yearb s price. 

The relationchi!> between curren t  area and lagzed tapioca 

pr ice  dur ing  1961-62 to 1975-76 provided statistically 

significant r e s u l t s .  ma estirnat ed emations werer 

"t 
= 191.54 4-4.15 Ptml'  R~ = .68 

( 5 . 3 ) *  

(* t values highly sfgnLfioant) 

Where At = area under tapioca during year t 

Pt = Price of tapioca during year t-l 



However, after: the mid-swent :.as, tapioca prices did no 4 
exercise any influence on acreage allocation.  In spite of 

,the increasing trend in tapioca prlces d u r i n ~  this period, 

area had declined, so that  the reljressiorm equation gave a 

negative co-efficient for  l a ~ e d p r i c e s .  The estimated . 

equations for  1975-76 to 1983-88 weret I 

log At 6.873 - ,342 104 Pt _ I ;  R' = .36 

(1.99) 

Recause of these conflicting results for  the two periods, 

area and lagged prices for the combined period indicated 

only a poor relationshi$. The estimated equations for the 

Thus t& influence of tapioca prices on area allocation was 

' nonexistent f r o m  <he mid-seventies, thcughcft was strong f o r  

We pte~I.ous years. The co-efficient of variation of area 

fo r  1960-61 to 1975-76 was .I55 and it declined to .I08 

between 1976-77 to 1989-84. The decline in the co-effioient 

of variatf on .and t h e  nonrespona~veness. of tapioca area $0 

rices after mid-schrenties indicate  t h a t  the tapioca area i s  
%ecoming more stable mer'the years and that there is not wrch 



scope for year to yeax variations, probably on account of 

conversitn of area used f o r  n4ccasional cult ivat ion of 

tagloca to persnnFzI crops such as ruh:.;er* 

Actual levels of wholesale prices and retail prlc.8 

are avatlable for different locations and arimal' index . 

oE wholesale and retail prices of tapioca are available 5uz 

the state. The And= 05 wholesale price far: 1982 ( w i t h  

1961=100) stood at 729.  The mov&ents of farm lwel and 

w h o X e s a l e - . c e  'index c u  be visual'ised f ~vlmr figure 4 and 

In the absence of state average wholesale and ratail 
. . 

pr1cegr ithis not possib1e.to obtain an estihats of the 
. . 

mmketing margins invOlved* ;?owever, an analysis of the 

' wholesale ahd setaf l prices at certain regions Indicated 
I 

that the retail prices of fresh' tapioca w a e  16 to 60 per .cent 

higher than the whoiasale prices, thou:% in a majeriw 

.of cases the mrgin was less than 334, 

It is also usegul to c-are the-chariges in tapioca 

and rice prices. AS p b i n t d  out earlier in recmt years 

easy availability of r i c e  in Kerala has 'introduc"e8 a fall in 
h 

the demand for tapioca for human consumption. . The avail&: 

1i.e positio+of rice is also refleeted %n +he p~ces. 

retail  price rat io  Of rice to Cassava was as high as .7.2 

in 1966-67, but ,it had gradually decLined except for some 

paid during mi,itismmtiers. It msy be also r d X &  &at 
. . . . , . .  I 

' .  -dd-seventies had.'& peak l e v a  - of tapioca p&ueaon &d,', .' 
- ,  

s high level  of rice pa@e.  . . 



Ffgvre 4: Farm Price anr"Who1esale Price Index 
of tapiace,  Kerala 



The levels of wholesale price of tapioca, retai l  price 

of tapioca and the r a t i o  between rice and tapioca retai l  

price in the  Kottayam distr ict  the provided in F i p r e  5 and 

E x h i b i t  5 to indica-te t h e  nature of changes. 

Outlook for Tapioca - 
Any framework'fos supply and danand projections of 

tapioca should review the ongoins research efforts in relat ion 

to technoloa and yield, and also assess the potent ia l  for - 

substituting tapioca at the production and btilisation 1 we1 s, 

Here an attempt is mads to review some of these aspects w i t h  a 

view to .generate a meaningful framework for supply and dmand 

projections f o r  tapioca. 

4.1 Research 

Research on tapioaa is c=rried out primarily at the 

C e n t r a l  Tuber Crops Research I n ~ t i t u t e  (CTCRI) qpd t h e  Agri -  

cultural Univcrsi-ties of Kerala and Tamil  Nadu. The CTCRX, 

was set  up in July 1963# in Trivandrum as a national centre for 

conducting and coordinat in~;  research on a l l  aspects of tuber 

crops such as tapioca, potato and yam, The I n s t i t u t e  has an 

area of 21 hectares of hl l l - s lope  land and i t s  objectives 

includer 

(1) Breeding of high yielding better qualiw diseases and 
pes t-resi stant varieties of tuber crops concentrating 
on tapioca and sweet potato. 

1 

(2) Determination of the best practices for cultivation, 
manuring and storage w i t h  particular reference to the 
s o i l s  of K a r a l a ,  



Figure 5;Retai.l  Price of Tapioca and Ratio of Rice Price 
and Cassava P r i c e  Kt ~ C a y a m  D f s t r i c ~ ,   eral la 
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( 3 )  Sunrey and analysis of control p o n s i h i l i t i e s  of major 
disc  IS@ and pests. 

( 4 )  Production, m u l t i p l i c a t i o n  and dl r".ril?ution of disease  
free plantinr;. inate-ials based on improved varieties; 
and . 

( 5 )  Carrying out fqndamental research on the breedins 
and genetic pattern of tuber crops and t h e i r  agronomic, 
chemeical,  technological^ and n u t r i t i o n a l  features. 

The activf ties cf t h e  I n s t i t u t e  are orgsnised in 

- seven d5visionsa Genetics, Crops and soils, Crop Physiology, 

Plant Pathology, Entmoloyy, Extension, and Technology. 

U n t i l  197 0, i t s  annual budget was around .3 to .4 millf on 
. . 

rupees and by 1985 t h i s  has Gone up to 3 million mpees. 

The m a j  or achievements of CTCRI include the  f ollowingr 

8 (1) Oemp! ,asmr  f t maintains ::. $otal. of nrouild 1350 
g e m p l a s m  collection of tapioca, t h e  evaluaUon and, 
documentation are in 'progress, 

, ( 2 )  HYV var ie t ies  OE -tapioca capable of producing about 
30-40 t o n n e a h a  have been evolved. 

. ( 3  ) Recommended package ' of practices fo r  tapioca' for adaption 
B y  the farmers have been brought 011 2 .  

i ( 4 )  About 35 diseases and an equal number of p e s t s  have been 
ident if ied.  There has been extensive work on the 
development of Bmosaicl r e s i s t an t  varieties. A tissue 
cultule u n i t  was established to take up meristem 
cu l tu re  f o r  developing virus free plarits, 

:(5) Inter cropping tapioca w i t h  groundnut gave an addit ional  
income of Rs,l500/ha wer 8.2100Jha when tapioca was 
grown as a s i n ~ l e  crop. 

16) T h e  Inst i tute  has developed a standardised process of 
preparing alchohol and a process to increase the shelf 
' l i f e  of sun dried tapioca chips.  It has also dareloped 

t 
I a manually operated chipping machine. 

.(7) The extension unit imparts t r a i n i n g  on various aspects 
of mber cropcr to farmers' and it has adopted 2 0 0  farm 
families under lab to land proyrame to farniliasise w i t h  
improved tapioca varieties and use of suitable cultiva- 
tion techniques and practices, 

. : . Research studies on tapioca at the Agricu~tumlUniversities 
ake concentrated on czopping systm,s,  water management and 
f ertiliser responses. Some bf these stzdfes have evolved 
tapi-oca in i n t e r  c r o p ~ i n g  a .sterns and established economics of 
irrigation qractices and inter-cropping patterns. . * 



4.2  Y i e l d  - 
The a l l - I n d i a  yleLd of, t3.piaca in 1983-84 was ahout 

I 

19 t o n r t s h a  which is a gu l s s t an t i a l  improvement over t h e  

1960/61.1evel of about 7 tonnes/ha. The y i e l d  levels in 

Tamil Nadu ( about 32 t o n n e s h a )  had been subs tan t ia l ly  
* 

higher than the  y i e l d  levels in Kerala (16.3 tonnes/har. 

-The difference i n  the y i e l d  levels reflects t h e  nature 

of Land under tapioca .uu l t iva t ion  and the cultural practices. 

In Kerala, tapioca is usually grown on hill slopes, or as 

an intercrop in garden labs without  applying chemical 

fert i l isers .  In m o s t  cases such lands are not considered 
. . 

suitable  f o r  other food crops and only very rarely is 

t w i o c a  competitive w i t h  r ice  f o r  rnarcjinal 1and.L' In 

T a m i l  Nadu tapioca is grown on i r r i ga t ed  land and the use 

of chmical f ertilisers f s common. The major differenc'e 

in tapioca cultivat ' ion of Kerala and Tamil Madu is t h a t  in 

Kerala it is grown as a c c r k ~ l  s u b s t i t u t e  a i d  . 

- 
in Tamil Nadu it is ah industrial r a w  material.  

Some i nd i ca t i ons  of the  v a r i a t i o n s  in yie ld  according 

to the size of holdinss and var ie ty  used ca be obtained . 

from the results of a survey conducted dur ing mid-swenties 

in three villa;=of Kerala. g 

In Kerala ,Tapioca competes mainly w i t h  tree> crops such 
as coconuts and rubber. , 

Agricul tural  Economic Research Centre, Madras, ''Study 
on Tapioca C u l U y a t i o n  in Kerala", Universiw of 
Madras, 1976. , 



Y i e l d  levels of -t.apioca in three Kerala -- V i l l a y e s  

- - - - - - - - . - . - . . - -  - ----- - 
Size of holding Y i e l d  per acre 

H W  ' Local Awerase 
(acres) ( k j d  

%. 

12, COO 12,333 12,348 

The  per acre fertiliser app l i ca t ion  levels of HYV were 

20 kg, N, 21 kg P, and 26 kg,K; and f o r  loca l  variet ies  they. 

were 6 kg M, 6 k8g P, a d 9 kg K. Among the c u l t i v a t o r s  51% 

had used f ertil'i sers. The y i e l d  response f o r  f er t i l f  ser 

use followed the p a t t e r n  in Table 17. 

Crop estimation survey conducted dur ing  1978-79 

indicated an averace y i e l d  of, 27,384 'k~lhectare in Tamil N a d u  

and t h e  range was from 14,395 kgs/ha to 32, 240 kgsficctare 

in tne d i f f e r e n t  districts.,  A maximum y i e l d  of 84,167 kqs/ 

hectare was obtained from one f i e l d .  Some productign 

characteristics in Salem and Ksnyakumari districts of 

ZTami~ Nadu ar; s m m a r i ~ e d  in Table 18, 



Y i e l d  .levels obtained f o r  WV and loca l  var$eties tapioca 

~ i e l v a c r e  
' Local UYV Total 

Fertili-ser Users 
Non Users 

?, 
Table 18 

Some aspects of tapioca pqoduction in Salm and Kanyahmg 

--+- ..... ̂  .. - -I .-_. - _-. - ------- 
Characteristics Salem Kanyakumari 

Average y ie ld  (kg/ha) 

Maxifpurn y i e l d  

~ e r c d n t a g e  farmers using improved 
seed 

chemical 
fefiilisers 42 12 

I rri gation 93 2 0  



P 

The Centsal Tuber Cropa  Research I n s t i t u t e  (CTCRZ) 

had conducted f i e l d  t ra i ls  fo r  determining t h e  yf eld response 

under diff @ r a t  soi.1 condi t ions  and f ertiliscr appl ica t ion  

levels ,  These r e su l t s  indicated that y i e l d  of ,i=Li;foca 

. ranged between 11.34 tonnesha in maryinal l a n d  ( w i t h a t  

irr igat ion and fertilisers) and 33.23 t o n n e s h a  from ordinary 

soil (with irrijatlon and fertiliser) for the variety H-1687. 

Y i e l d  of w-iiqr_c? fcom.E&-eld trials at CTCRI. 
7-- 

Farm Condition Yield 
I t o n ' m a )  

. 
5 .  Marginal land withaut i r r i g a t i o n  and 

f ertilisers 11-34 

2. O r d i n a r y  soil wLth irrigation C20nan/-deek) 
and l a w  level- of f ertilsers (50: 100s 6 O J  22.55 

3 ,  Q r d i n ? ~  soil without' irr!.;latfon and w i t h  
f ex-ti3,~aer { P O O s  100: 139) 21.67 

4. O r d i n a r y  soil  w i t h  i r r i g a t i o n  (20ndrreek) * -  

6 - 
and fertilisers (100s 100s 100) 33.23 

Source; CTCRI Annual Report 1977, Trivandrum p.27 
N a i r  W R ,  Mohan Kumar B and P i l l  N.G., Productivity 
of Cassava Under rainfed and i rr igated conditions, 
Journal  of Root Crops, Vo1.2, 1985. 

With a view to accelerate the a6optian of research 

f indings  among fanners, the CTCRf has launched a L a b  to Land 

Pr~gramme. f nf omat ion  on cultivation of HI gh Yielding 

Varieties and l o c a l  varieties were obtained from the partici- 

pating farmers and the results indicated that during 1984-85 

they realised an average yield of 26.28 tonnes/ha f ran high 



y ie ld ing  var i -e t ias  and 3.4.3 0 t o n n e s h a  f r o m  l o c a l  varieties 

as against 30 tonnes/ha of hl ~h y i e l d i n g  var ie ty  from t h e  

CTCRI farm. 

Y i e l d  levels  obtained from research stat ions  had 

indicated y ie lds  upto 60 tonnes/ha. In an advance t r i a l  of 

tapioca at Z h e  CTCRI t h e  se lec t ion  8/75 gave a tuber yie .&d 

of 60 tonnes/ha, S- '82  gave '51 tonnes/ha, arid 14,125 gave 

44 t o n n e s h a .  Compared to the y i e l d  realised from hybrids 

H-2304 (40 tonnes/ha,) W-1687 (43  tonnes/ha) and the popular 

c u l t i v a r  M4 ( 3 0 tonnes/ha), these varietal  se lec t ions  at 

advanced stages hold good dotent ial .  The  CTCRT had a lso  
I 

corlduc t ~ d  t r i a l s  on tapioc-' based multiple cropgin2 syst@Kls 4 
and a m a x i m u m  tuber yie ld  f 47.8 tonnes/ha obtained when 7 
tapioca was grown in associat ion w i t h  banana, 

I 

Under t e c h n o l o ~ y  transter  through lab  to land pmgrarme 
- \ 

of t h e  CKdI 67 field t r i a l s  t *  ,,re conducted ;n Salem dur ing  
' I 

1979-81 usinq t h e  var ie t ies ,  fl,97, H.22C.. ~1.1687 and H,2304 

along w i t h  the local variety i ~ur rna )  covering an area of about 
t 

25 hectares, The vsr ie ty  H. 296 recorded the maximum tuber 

Th i ,  Kerala A g r i n u l t u r a l  d i v e r s i t y  had conducted some 
I !  

experiienks to determine the n l ~ i \ ~ i t i o n a l  requirement of 
I . . ' I  

tapioca bdsed in tercroppin7 sys$&ns. , In an experiment during 
'I 1 

Ju ly  1980: to April 1981 to select.out suitable l e ~ m i n o u s  '! 
component 'crops to be grown as i n t  and to study the 

effects of d i f f e r e n t  PJPR r a t i o  on e growth and yie ld of ? 
\ 



Performance of Hi& Yiel:;inq Varieties of  Tapioca - 
under irriiiated - -  cond~tiofis - . - -  -- in Salem, .2979-80 

~ube'r Y i e l d  
- - - - - - - . . - 

Average Maximum 

H 97 
H 226 

6 1687 
.H ,2304 
Local (Burma] 

Land Phase t! 1. 

ptferent crops In &e system, 15  major treatments and 

tw sub plat treat 4 s  were used. The levels of'tapibca , 

: .  . 
I .  . . ,  . 

yield., as infl~mced b# .inter cr-apincj at dlf f &rent levels . . .  

of fer-liser use are available in Table' 21'. 

Considering the Qow 'pro~ress in adogtion of 

WYV. and the rda0ive l o w  {importance placed .on, twioaa 
' .  

'd&eloprnent,- it may be pobsible to ‘speculate that the 
i ! .  

e l l  India tapioca yields ip 19.90 may be around 20 conned 

ha arid by 2200 Lit might so uifo 25 tonnes/ha. 

4.3 Cons*raAnts for. increasiriq output 

The H i g h  L e v e l  ~ d t t j e  bn Land and' Water Resnvce 

appointed *t heKera~= Oav&en&had t identified the 

f blkwing constrzkits in increising ! .  ou-t ,of tapioca. - 
n $ a 4 ) ,  , p.43, 



Table 21 -- 
Y i e l d  of Tagioca as ir i£Lvenc~d by i n t e r  crouipg a-t; 

TiEferent levels  of fertiliser use 

Main P lo t  Treatment sub P30t Treatment 

' Tapioca + Tapioca + 
K C~wpea Groundnutl Mean 

75 7 5 

93.75 93.75 

75 . 93.75 

93.75 75 

112.5 ' 112*5 

75 112.5 

112.5 75 

50 50  

Mean 



1) The prevalancc of -law yieldind, varieties 

2 )  Slaw adoption of modern production technology and iack 
of awareness of improved package QE practices . 

3 )  U s e  of uncertif ied diseased planting material and . 
absence of p l a n t  protect ion practices - .  

4) An uncer ta in  market and fluctuations in prices 

5) Poor avenues of alternate use of produce to generate 
larger market demand. 

that some of. these constraints 

might be wercome through the  research conducted at t h e  'CTCRI, 

especially th rough  evolving high f ie lding,  disease resistant 

crop varieties, determining efficient cu l t u r a l  practices, 

researcx and extension activities and proper mini to r ing  - 

devices for the  control of pests and diseases. 

4 * 4  Substitability of tapioca at the production 1 we1 

. . 
Tapioca Grows oa diverse soils and ir. can produce . 

. - 

economild yields on soi ls  which are considered unsuitable for .. 
economic c u l t i v a t i o n  of many other crops. Warm humid climate 

with adequate ra in fa l l  and sunshine is su i table  f o r  tapioca , 

Cultivation. 

Karala agriculture is characterised by i t s  emphasis 

on p l a n t a t i o n  crops, especially rubber and coconut, Because 

of the permanent nature of these crops and t h e  high returns 

from them, tapioca does not compete w i t h  these crops. A t  

the same time wth f ncreasing returns for  these crops there 

had been a tendency to hrinl, even somewhat marginal lands 

under rubber and coconut so that area available fo r  tapioca 

night  decline. The economics of paddy (the major food crop) 



end some of then subsidiary f ~ a d  crcgs l i k e  tapioca and yam 

had been coinpared w i t h  that the fodder crop ( ~ y b r i d  Napier} 

Y in a study on the economics of cross bred cattle i n % K e r a l a  

during the mid 7 0 3 s .  N e t  income from the  cul t ivat ion of 

these crops in the plains and hilly areas of   era fa indicated 

that income f rum tapioca had been less than the incomes 

from paddy and fodder crops. (see Table 22.) 

Table 2 2  

E s t i m a t e s  of income from selected  crop^ -- 
Net 

Cross returns income 

(a) Pla ins  
Paddy IAU~W) 3,227 1,386 
Paddy (Winter) 2,807 840 
Yam 934 -462 

I Tapioca 1,253 17 8 
Hybrid nagier 1, 974 912 

Ib) ~ k t l c r  Farmers 

paddy {Autumn) 4,561 2,147 
Paddy (Winter) 2,582 892 
Yam 981 - 546 
Tapioca 1,379 395 
~ y b r i d  napier 3,884 1,512 . 

' L  

Sources NDIU: Study , p.85 

2/ National Dairy Research Institute, Economics of Cross 
bred Cattle, NDRI Karnal, 2976, 



An experiment station for tapioca l o c a t d  near 

Salem in famil Nadu. has released data on costs and re turns  

of tapioca on ib inf  ed and irrigated sreas. We net  returns . . 

per hectare f& irrigated area was about double t h e  returns 

from non-irrigated ( rainf ed) area. 

Jn some areas of Kanyakumari district# d q  land can 

grow paddy, tapioca and banana. A sample survey in these 

areas indicated that returns fern banana would be substan- 

t i a l l y  higher than those f r o m  both paddy and tapioca. 

Honever banana cultivation w a s  a- very capital  intansive 

operation. Between paddy and tapioca, n e t  returns f r o m  

tepioca exceeded the returns from paddy. Xt is also 

possible to observe that farmers in t h i s  area did not use 

manures, fertilizers and insect ic ide  for' tapioca cultiva- 

t i on  (Table 24). 

The CTCRI had collected inf omation on a l a v a t a o n  1, 

of Local and high,yielding varieties of tapioca from 

50 farmers of t h e  villages where the l ab  to Land programe 

was in operation during 1984-85. The data fran this  

mmey indicated a n e t  re turn of 10.2839 f ran one hectare 

of local variety OF tapioca and it increased to la.5,110 by 

sh i f t ing  over to H i g h  Yielding Varieties. The net income 
I - 

ffm the High Yielding Var ie t ies  cultivated at the CTCRI 

farm was L.6,085. The u n i t  cost of production of high 

yielding varieties was less than the cost/kg at the  CTCRI 

' farm  a able 251, 



C o s t  cf Cul t i va t i on  and Returns of  Tapioca 

Land preparation 2 3 6  324  
yard manure 200 '200 

Chemical f ertilisers 150 250 
Labour f o r  feti l iser appl icat ion 36 60 
Seed mate r i a l s  and p l a n t i n g  342 291 
Weeding and i n t e r c u l t u r e  146 356 
Plant  Pro tec t ion  70 140 
I r r i g a t i o n  charges -- 27 0 
harvegting 120 17 0 

-. - 
Tota l  1300 ' 2061 

value of tuber 
Seed material 

Total 

Net rcturn;/acre 
N e t  returns/hectare 
~ost/kg 

Source: Note on the Tapioca Experiment Sta t ion ,  Mulluvadi, 
A t t u r ,  Salem Dl str ict .  



Table 24 

Cost structure of Camp-et+n Crops on t h e  Paddy f ields - - 7 .  + of Kanya'mari istrict - -. - 
.- - 

Paddy Banana Tapioca 

Human labour 7 97 3036 464 . ' - 
Bullock 

Seedings 

'Manureand Fertilisers 828 3056 +- 
Zasecticidea and pesticides 84 115 I- 

Transport to Market, -.- 386 157 . , . . *,:.,, 

'Land an8 w a t e r  tax 85 8 5. 85" 

fnterest on Capital 124 356 36 

Rent on Land 2,353 2,102 l13OO ' 

. , 
,, _ .  , 

3,999 16,001 3,561 Gross Revenue 

Coet A 2,327 6,982 

3 2,451 7,338 

* C 3,804 9,440 

net reve~iue'baked on C o k t A  1,672 9,019 

C o q t  B 3,848 8,663 

I C 195 6,561, 

Source8 Peter D, ~conomiks of Cropping Pattern of ~ a n y a k ~ a r i  
D i s t r i c t ,  T?iesid submitted to t h e  Madurai Kamaraj 
University8 Otto er 1979. +13 i 



Table 25 
- c -  

Costs and Retur=pfTsi,oca P r o ~ u U I ~ t ~ ~ h - 1 . 9 8 4 - 8 5  

.Fam level - - - - . -  - -- W on. 

Local varieties HYV CTmf F a r m  

Planting material 250 250  250 

Labour 3,061 3,599 4,490 

Farm yard manure 1,057 1,144 1 4  250 

~ ~ t i l i d e r  249 1,240 1,425 - s-+- .-. 
Total 4,617 6,233 7,415 

Y i e l d  ~ tonnesha )  14.30 23.28 30.00 

.. ~ r a s s  return 7,456 11,343 13,500 

Source c CCCRI, Trivandrum 

The .data on costs and returns from d i f  f ere* sources 

indicate the  follow in^ conclusionsr 

(1) Tapioca do not compete effectively w i t h  tree crops 

such as cocohut and rubber or w i t h  garden land crops such 

8s  banana. 

, /' ( 2 )  In mogt caaes tapioca fs grown,on areas where 

it has some comparative advanage' on account of I t s  agro- 
' I  

climatic requirements. On the proacti on side, tapioca 

. does not normally compete far land with food or feed crops 
! 

w i t h  which it conlpetes on the demand side, except in some 
I .  

dry land areas in a f e w  districts similar to Kanyakumari. 



( 3 )  N e w  varieties offer scope fo r  reducing the u n i t  

cost Of producticn an:: thrmyh zdsption of such variet ies  it 

. may be gossibl e to overcome, at ' 1,east to a c e r t a i n  extent, 

some of the  disadvantagks of comparative pos i t ion  of area 

at the  production $ t a p ,  The p o t e n t i a l  hi@ yields could 

contribute towards increased pf oduction of tapioca. 

4; 5 Subeti tutabil i+y of t d i o c a  at ~ t i l i s - ~ ~  
L.- - - .  .- 

The comparative postion of tapioca for ScPo;i ~ ~ i f ?  ; ~ a t + n ~ . r * l l  

was already discussed in the thiN chapter. Howwer, 

utilisation of tapioca in livestock feeds is an important h r . ~  
L 

which has not been systematically explored in the past; Since 

t h i s  will depend on the possible expansion of livestock, an 

analysis of trends in livestock products and prbj ections 

are provided in Appendix 1. 

0 

Feed rn~nuf acturers nr  e hcsl tant  to disclose in£ o m m t i o n  

on feed composition and c o s t  of production. H o w e v e r ,  data 

from oqe plant indicated that the two formulations used by -, 

the p lan t  included 7 to 8% tapioca. The compcsitian OF the 

two formulations f ollawed the  pattern in Table 26. 

In a linear irogrqmming study on o p t i m u m  feeding 

practices involving 52 situations (cross brad cows weighting 
\ 

300 kg and yie lding 1 to 15 kgs, cross bred cows weighing 

350 kg and yielding 1 to 15 kgs, murrah graded buffaloes of 

300 and 400 kg yie ld ing  I to 11 kys), Dhas (1984) had 

ObtaLnsd the "composition of differem  feed^ in a T a m i l  Nadu 



Composition of C a t t l e  Feed in a G o v e r n ~ e n t  - C a t t l e f e g d  Plant 

- 
I t e m  Formulation Formu1 a t i o n  

1 11 - - 
( p e r  cent)  

Groundnut extractkon 10 10 

Rap eseed or soyabeen cake 

Niger or mustard cake 

Ambadi cake 

Groundnut or cot ton  seed cake 

Common s a l t  

Afla m e a l  

Molasses 

Deoiled rice bran 

Wheat bran 

Cassava 

Mineral Mf xtuse 

Damaged wheat/rice 

district.  Of the 52 comninations obtained, tapioca appeared 

in t k  optimum solution for only cross bred cows of 300 kg 

yie ld ing  10 kg milk. The  optimum so lu t ion  indicated a 9% , 

savings f rom t he  practice existed among the fanners 

(Table 27). 
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'Table 27 

Exis t in4  an@ Ontimum f eedf nq sche" .Le f o r  Crossbred Cows 
300 K.2 givinu 10 k~ milk i n  a Tamil ~ a d u ~ & % - -  

Exp.enGit~= 2uantis~- - - . . +- . .-. .. -. -..-. . -, 

--.--..--.-- . - -. g x i s t i n g  O p t i m u m  . . -Exis t ing  Optimum 
( kg/day) : (Rs.jd2iY1 

Cholam fodder 
Groundnut cake 
~ a p i b c a  flour 
R i c e  bran 

ChoLam n t r a w  
Napier grass 
Cottonseed cake 

Coconut cake 
Cotton seed 

In the absence of actual data on fees c ~ m p o s i t i o n  and 

c o s t  of production, a s u m q  was conducted among the feed 

-manufacturers to on ta in  some idea of the potent ial  fo r  the 

use of tapioca i n  feed. Of the 13 manufacturers responded 

six had been using tapioca in animal feeds and one had used 

feed. the maximum quantity 

use- in animal feed was 10%; and in poultry feed, tapioca 

accounted for only 1% of t h e  ingredients. Four manufacturers 

had only less than 2% of tihe ingredianta from tapioca,  and 

one hab 7". All the feed rnanuf acturers. were w i l l i n g ,  to include 



tapioca En animal and paultrv feed, provided good quality 

dried tapioca was available throughout the year at an 

economic price. They would replace maize, jowar and broksa 

rice in the. feeds w i t h  tapioca upto a m a x i m u m  level of 

200'%. f n most cases, the manuf actusers were .willing to 

use tapioca to the extent of 10% of the ingredients ic the 

feed mix. 

The manpfacturers were also gsked to indica te  the 

p r j c e  level pf tapioca which would induce them to s d t c  5 
O v e r  from fo+?Qgrains to tapioca. They w e r e  purchasing / 
mai& at ppricps ranging bcLweon  Rs.2.400 - 2,600 per ton e, d 

at prices ranging between RI+ I, 400-1.750 per tonnd 
I 

and broken rice for about Rs.l,250 per tonnd. In esp nse 
1 f { 

to their reseroation prices at which they would ?kiuitch over 

f r o m  Eeeggrains to tapioca ?rites ranging betwee b. 1,000 

I ;P to -i,400 per tonne were indicated. ~ s s d n ~  an +averwe 
I 

price;of Rs.1.250 per tonne of dried tapi+ca at ; i he plant 
lev 1, and providing an allowance of ~s.210 towards processing 

1 i 
arges, 5 transportation- charges and mardins #o t he  dealers,  r'? 

f I this will imply a price around Rs. 1,000 er tqnne of dry tapi-' 

I oca at the farm level, The r a w  tubedchLps ratio i s  expected 
/ 

to be $.n the range of 2.5 r 1. to 3r  1. i An ay'esage r a t i o  of 
I I 

2.75s 1,' would imply that the economic price' k t  which feed 

marmfahurers would substitute feedg#ains with tapioca 
1 

which is considerably below the pri+ level prevailed in 
, 

1983-84. A t  the price  lwel of and at. the l e v e l s  

& costs and y i e l d  realised 2y growing high 



Yielding varieties ir. the C X R ?  1z3 to Land programme, the 

net returns would be E&.3,228/hectares. 2bugh the net 

returns to the f ane r s  ,at t h i s  price levels turns kt to be 
'much less than the n e t  returns of b.5,110 xealised from 

I 
' ugh-yieldins varieties in 1984-85, it is higher than the 

net returns of Rs.2,839 rt-ealised by fanners growing local 

varieties of tapioca. 

a pata on compound feed production are 'systematically 

koxldted from the members of the cornpound Livestock Feed I 

C 

Mar?uf acturess As,sr>dati.cm ( CLFMA) . I t was estimated that.. 

in 1985, production of-the members of  CLFMA accounted f d r  

approximately 60% of the -compound cattle f bed and for 50% 
I 

of poyltry feed by the organirreb. sector of the feeh industry. 

There -had been a substantial increaje in the production 
I 

& cattlefeed and poultry feed by the members of the 

Assobiation'. B e t w e e n  1970 and 1985, the production of the 

mmibers had increased f rcm 209 thousand tobnes to 1,370 
I 

4housaod tonnes. While a portion of this increhse may be 

due to incre-34 mmkrship of the associakion, the  Increase 

still represents a major imprwment in pr duction. fn 1970, P 
the pro&ctlon of cattlef =ed w a s  125 thousend tonnks and t h i s  . 

. I 

ha4 gone upto 867 thou-a tonnes In 1985.; Between 1970 and 

1985r the poultry feed production had gone !up, from a4 thousand 



pisure 6 C a t t l e  and Pout t ry  f ekd production 
by the mefi ibers  of Compound feed 
Manufacturers Associationo 



me 69 drdinary mernbers of the. Asb;ociation had 100 

production units w i t h  an i n s t a l l e d  capacity of 2.,28 million 

tonnes. The production levels in 1985 indicated a capacity 

utilisation of about 80 per cent, 

'%e share of CLFMA in the production of ca t t l e  and 

poultry feed 1 60 % of cattlefeed and 5056 of poultry f e e d )  

wwld indicate a t o t a l  production of 1,445.5 thousand tonnes of . . 

cattle feed and 1005.6 thousand tonnes of poultry feed, 

together accounting for 2451.1 thousand tonnes of compound 

feed. If t h e  capacity u d l i s a t i o n  of the non-members of CLFMA 

is adsumed -to be the same as the members ,  the insta l led  capacity 
I 

of Eattle feed manufacturers would t u r n  cru; to be 4085.2 

t$ousand tonnes. 

The ownership pat tern of the 68 merrbers of CLFMA indicated 

52 private, 11 cooperatives and 6 government feed manufacturing 

u n i t s .  

Composition of feeds 

T h e  composition of feeds vary from region to region 

and from season to season. Howmer, most feed manufacturers 

are unwilling to disclose t h e i r  f e e d  ingredients, D a t a  from 

one feed manufacture, indicated in T a b l e  26, had indicated two 

f o m l a t i o n s  of cattle feed. Depending upon the local avaf la- 

biLity of a f f e r e n t  ingr-entsConcentrate mixtures for 

diffsrent-'types. of animals are evolved. A n  i l lus trat ive  

etxample of the concentrate mixtures suggested f o r  cows in t h e  



north, central, east, w e s t  and south zones of the country 

(Exhibit 6) indicates substantial var ia t ions  in t h e  ingredients 

and their proportion in the mixtures. 

W h ~ l e  there had been a number of studies on '.east 

cost' r a t i o n s  f o r  dairy cattle using a l inear programming frame- 

work, most  of them had no t  included tapioca as an ingredient. 

%6n studies in Kerala where tapioca production is important 

only tapioca residues was included as an item in some of 

the feed composition studies. For m l e ,  a study based 

on the data collected f r o m  a cross section survey of 175 cakt le  

owning hous2holds in A l l e p p e y  ?-!-strict treat& tapioca 

residues along wi* plantain leaves and other leafy items. 

In the linear p r o q r 6 i n y  exercises w i t h  digestible ?rude 

'protein, t a a l  digestible nutxi- dnts, calcium, ~ n d  roughage 

as rrdn;tmum restrictions; and dry matter, 2hosperous and paddy 
< - 

straw as maximum r e s t r i c t i o n s  t h e  optimum s c l u t i o n  contained 

mainly l o c a l  grass, paddy straw, groundnut o i l  cake, r ice  

bran and compand cattle f e d s .  The optimal d i e t  patterd 

could introduce some savings in feed cost of 'milk production 

r x u u  cruas-br& cows, but it increased t h e  feed cost per 

l i t r e  of mllk f x m  no-d~-script cows. The &sting pattern 

of feeding and the optimal solution are available in Exhibit 7. 

To sum upr there is a growing market for both cattlefeed 

and poultry feed. It is possible to expand the use of tapioca 

in preparing Livestock feeds. The maj or constraints  for  

enlarged use of tapioca in livestock feed originate fmm 



uneconomic tapioca prices f o r  the feed producers and inadequate 

l inkage  between farmers and feed producers. T h e  economi'c 

price level of Rs. 360/- tonne of tapioca suggested by the 

feed manufacturers offers a viable price f o r  the famars 

if the cost  of production can be kept around t h e  cast5 

incurred by t he  Experiment S t a t i o n  in Salem or the cost of 

production of HYV achieved by the CTCRI experiments. 

5 -  -1y qnd D e m a n d  Proier+i.ons f o r  T m i o c a :  1990 md..20@. 

5 - 1 &UPP l ~ ~ ~ ~ i E x ~ o n _ s  

The supply, pro j ections are  obtained f r o m  i n d q  endent 

estimates of area anl  y i e l d  ,based . . .  on current  technology arid 

price re la t ions ,  

5-3.1 Projected A r e a  

(a) "Extrapolation of Trends Trend growth rates of area fndi- 

cated a wide -range according to the number of years included 

in t h e  estimationprocess. It maybe recalled that  the 

a l l d n d i a  growth rates of area as w e l l  as those  for ~erai'a 

and ,Tamil  Nadu remained p o s i t i v e  for the  period 1960-61 to 

Prom page 64 

T,P.Gangadharanr Feed Economy in Milk Pro&ction,  A probe 
under N e w  D a i x y  Farm Technology in Kerala, Ind ian  Journal 
of Agricul tura l  Economics, V o l . ~ ,  No.4, p.135 - 138. 



1983-84. H o w e v e r ,  when the sixtl les were excluded, during 

the period 1970-71 ta 2983-84, there had been a negative rate 

of growth in area for Kerala and a l l  India, but Tami l  N t a d u  

had a positive growth rate. In view of the diff erincq nature 

of tnnds ,  it i s  assumed that the estimates based on'fhe 

recent past (shorter p e r i d  represented a lower bound and 

those based an the longer p e r i d  an upper bound. The pruj ected 

lmels of area for 1990 indicated a Lmbr bound of 288.1 

thousand hectares and an upper bound of 354 .c thousand 

heewes. The l o w e r  and upper bounds bf area for 2000 were 

257.6 and 406.4 thousand hectares ( T a b l e  28) . 
Table 28 

Pro-lected L e v e l s  of Area under Tapima based on 
trend estimates 

Average o f  1900 200 
. , 1981-82 to Lower upper Lower  Upper 

1983-84 bound bound bound bound 

(thousand hectares) 

Kerala : 242.1 201.4 260.6 160.0, 274.2 

T-1 ~ a d u  49.4 55.2 61.7 63.4 81-3  

a 25.1  31.5 31*7 , 34.2 50.9 O t h e r  region 
All India 316,6 288.1 354.0 257.6 406-4 

. . . I 
#' 

0 Obtained a. a reiiduel 



(b) Other estimates& The National Commission on Agriculare 

had estimated that  by 2000 the area under Tapioca can 

be raised to 1.0 m i l l i o n  hectares. The Commiss40n's 

estimate was based on the following loiicr 

"5n the. major producing state, viz. Kaala, 
there already appears to be saturation in the 
matter +of tapioca area, The neighbaring s t a t e  
of Tamil Nadu, However, affords an opportunity 
fo r  area expansion ,.. ..Karnataka has also go t  
suitable soi l  and climatic conditions for 
growing tapioca on t h e  Western side. Andlira 
Pradesh and Assam region provide suitable 
conditions for growing apioca and can under- 
take substantdal increase in , area. Maharashtra 
and Orlssa also offer some s c o p e l @ , ~  

Keeping these p o s s i b i l i t i e s  i ~ .  vie$. and assuming 
I + 

a baselmel o f  350 thousand hectares (be ng the avmge i 
area of 1969 - 7 0  to 1971-72) the corrnnisfiion envisaged that 

t 

the area under tapioca in 2000 A.D. ;o'be one million 

hectares spread mar the different state4 as follows$ 

State - 
- 

Area ! 
(thwsand'hect,)  

Kealta 325 
T d l  ' ~ a d u  200 
Kamataka 125 
Maharashtra 50 
Andhra Pradesh 125 
Orissa 75 
Assam Region 109 - 

, ~otal 1, OQO - 
1 

f 

IJ NCA, pa289 



In view of the fact  c h a t  the  average area of 

1981-82 to 1983-84 was only 316.6 thousand hectares and that 

the growth rates had declined during the seventies it is 

unlikely that the NCA proj  ections w i l l  rnatsrialise. consider- 

ing the'possible changes in area in different regions, and 

asswing tha t  the- area in Kerala w i l l  stabilise around the 

1990 projected levels here it is estimated that the area 

under cassava in 21100 would be very nqar to the ,1969-70 

to 1971-72 average .levels, The posit ion 'In Kerala, T a m a d u  

and other -reg5ons night f 017 ow  he pot-tern in Table 29 r 

"s in the case of area, there had teen k j o r  changes 

in the growth rate o£ yield between the two @@rids considered. 

The growth l a t e  of yield in T a m i l  N a d u  was f a i r l y  u g h  f o r  

both perfods. However,  during 1970-71 to 1983-84 Kerala had 

experienced a negative growth rate of y ie ld  (1801%) against a 

moderate grcrwth ra te  of 2.88 36 during 1960-61 to 1983-84. 

When these trend growth. Eates. are used, the projected a l l  India 

levels of yield f o r  1990 ranged between 17, 741 qnd 22,131 kgs 

per hectare. The projected levels of y i e l d  for ~ O O O  indicated 

a range bkween 18,578 and 30.549 kgs per hectaq'e. The range f o r  

individual states  had been :.very large he able 301. 



,. 
P o t e n t i a l  area under Tapioca in 1540 and 2000 

1969-70 to 1981-82 to Projected level 
197 1-7 2 . 1983-84 
averacje agerage .I990 2000 

(1000 hectares) 

Kerala 267.5 242.1 231.0 

Tamil Nadu 42.0 49.4' ' 58.5 

0 ther areas 30.5 25.1 40.0 

A l l  India 350.0 316.6 329.5 

The  ~ a t i o n a l  Conmission on Agriculture had envi~iaged 

that by 2000 A.D the a l l  India y i e l d  level would be 40 tonnes 

per hectare. The yield l eve l s  projected on the basis of past 

trends for T a m i l  Nadu and the  NCA estimate appear to b6 beyond 
I 

the reach on the basis of currently avdilable varieties and 
1 

the rate of adoption of n w  varieties. , Therefore some 

adjustments were 'made on the t r end  es t i ia tes  based on t h e  

progress of adoption of improved varieties and the u s e  of 

i r r i g a t i o n  and fertilisers to ob ta in  th$: projected levels of 

y i e l d  in Table 31, 



Pro1 ected levels of yie lds  basedon trend est-ates 

Lower - U'pPer Lower U P P a  , 
bound bound bound bound 

(kcJl)lectares) 

Kerala .14,256 19,142 14,256 25,234 

All- India ' . 17,741 22,131 18,578 30,549 
.-I- . ...-. -..-- - .. - - -  -... ... . " -----,. - --.**---- .- *---.----. -- .--- .. ' * +In ~ a d l  Nadu low& bound corresponds to. t h e  growth rate, 

for  1960-61 to 1983-84. The large estimates for Tamll 
Nadu reflects the high growth rate in the i n i t i a l  period, 
It i s  highly Amprobable that the trend estimates of 
Tamil  Madu dl1 rnaterialfse, 

Table 31 

Projected levels of Tapioca yield based on essessment 
of current research efforts. 

1969-70 to 1981-82 to Projected l evds  
. . 

1971-72 1983-84 
average agerage 1990 2000 

Kerala 16.4 15.3 17.0 ' 19 .7 

Tamil Uadu 11.6 29.0 34.4'. 43,6 

O t h e r  regions 5.2 10.3 15 5 19.5 

All India 15.5 . 17 1 19.9 24.5 
. . . - -- -.. --. -.--- -_A- + - ---..* 



5*1.3 D ~ l a c t e d  supply 

The projected lwels  of area and y f  ald indicate that 

$soduction o f  tapioca in 1990 wi l l  be 6 ,557  thousand tomes, 

and by 2000 it ' will go uptq 8.778 thousand tonnes. The 

current share of different s t a t e s  in al l -India  tapioca 3roduc- 

I tien, (average of 1931 - 82 to 1983-84) indicated 59%, in ~ c r a i a  
46% in Tqmil Nadu and the remaining 5% in other states, By 1990, 
-'ax&% 8hare in all-India production w i l l  decline tu, 60% an@ by 
2000 ft wif 1 be only 52%. A t  the  same t i m e ,  the a are of 62 T W $ ~  Nadu w i l l  increase to 30% in 1990 and to 3 by 2000. 

%d states  other than Kerala and Tamil Nadu will accoun.1;- for 
f 

$& of production in' 1990 and for 12% of production in 2000, 

Table 32 - 

Projected L e v e l s  of Tapioca :Production in 1990 and 20d0. 

average 
I . - - .  I 

average 
1. : L - .  ,, . -  , 

1990. ' : 
2000 

' ,*,-/ r. d ,  

Kerala 4,883 3,712 - 9 ,.927 
9 - 1  - I I  i 

-4,551 
2 i-. 2 >"$. 0 -  

~ a m i l  ' ~ a & '  ' - 4 k I  2,431 2,012 3 #  153 



5,~' a&afid: gfij 
1 .  

' ,* 1 -. 5.2.1. ~ k o s ~ @ d t d '  for ~ a s s ~ v a  - - _ _  ~tiiTi&rio~+f Lr rood 

Kerala  S t a t e  and the Kanyakumari d i s t r i c t  of Tamil Nadu. 
. ; ( -1  #. . 

Zn 1981, 70% of the gr6.e'~-kyjf.qca production in Kerala 

' for  ' human consumpti'on. T h u s ,  t h e  -&tity of tapioca,  
..+ .... *... .." ̂ ...- " .1...12,-." "__, .._.- I... I. .... ,. . . . -,-..-.- 

us*; Zpr f q ~ 4  was, 2,956 "&&sane *%el;-:. . -. -.- . < 

. ,  - . , , , - - , ,.> ' :  , - . I  d-;k+s-sio.&. .&..-- ~me.-h;id ;.LA-- " .- 

. , ; , . ; . ,  - . . 
. . , ,  

' .. I, = . : , ; ! : !  
< . -  ' ,  , ,  .. , , 8 - , '  i :  . > - -  . ,  . . , <  ,,-. ' 

that , . the :. avq+ge, 'anndal' ccon&-~~ptib.fi ' bf'. tapioca "f of. . ,i" .,  - .  % + .  
8 - . A <. 

I , , -  . ..f I .  

, , , - :  . ,, . , L- . . , , ,  .<., 
--thei:peri~'-1&+30 . . '66 i9jl,f$ to be P;jld ~ ~ o u s ~ ; h ~  

. . . ,-, ,. . :-- . -  - -  
- . .  

- i:: >- - ,  , - , -  . ,. . r ,  t , - ?<. 2 , ,i : L! -', . , h& 
; '$1 -I@'Q-ab dso &&&t* l&,&g. abou<-b%; 6f av&,age.pm~,h6&~.M, 

,~ . .I : ,-< , . .I' ^ '  . 
J , $ y T q ; i < ,  i, 

, . .L.,. ; )  ( . , L : . i : : '  <, .. .:, ; r  - '  , % : .:, ,:,,.\-'. d,<;,  ,- - ,, ' >  - 1  <$;>pikoj ,i+;ijv:Lb 
, , was i t :  

wastad , . X.P. pth$ profess- .'. o f  , .h$&sting, . .. , I., an$ & I  'kta=k.keting. I -  . ,.. . \(.;? 4 - ,  

- - . . . - f  --. - - - . - - 1 .  - .-. . - . -  ..,,...^-r . ... -.+" *.. .I."_".--.A,Y.-L..y--4W-*. 

, . 15%: wastage lekds to' a gross consumptibn estdikte 'of 

I " << I 1 

grI&th rate' in aggreg&tte ccosun@tion of t ap ioca  between 

1930-71 to 1981 was 1.5 per cent.  

hdnges in th.e .demand . for  tapibca, f0.r. human .cQ~~&mp- 

ti on O C ~ B  through ,ch-anges f n .population, income, -rela-. 
' i 1. > 

I - '  -I 

t i i r e  pPi2qc,+an.d tastesiand pkeferences. ' ~he*&stimates . - . A  ..<. 

1- . 
of , '$name .elasticity for' tapioca f r o m  the Nations Sample- . 
+ 1 - .  . . ... - - 

s u p e y  data  indicated ~ d t i i r i  V&&Q for lower income 
. * 

';g1r:ou9:s an9 n&gaUve values 'for k g h e r  income groups. 
4 ' , . $.' . '  L 

I 1  

~ u r k h e r  the aggregate income elasticity was pos i , t ive  .for 
L /  4 ., . . 
I 

aL areas and' aegative- f arJ urbafi a ~ &  a%': Some,. of 
> a 

5s  section :surveys had a l k  .in&-c&&$ Ynegrztiik relat&n- 
. I ' . 

' shkp between tapioca c o n a d o n  an'deincome. While there 



p i l l  be an increzse  in tapioca consumption fo r  the l a w  

income groups, improved income levels of t he  middle class 

families and changes in income Mstributlon will reduce 

tapioca consumption. In view of these estimates the income 

e last ic i ty  for tapioca was assumed to be close to zexo 

and therefore the effect o f  income changes on consumption 

levels was not explicitly included in the pro jec t ion  frame 

work. 

In recent pears rice availabi l i ty  in the major tapioca 
.. . . . 

consuming areas f s at a satisf actoty level. W i t h  an improvl4. 

ment in the availability of r i ce  and other cereals in Kerala, 

the danand for tapioca has been depressed during the last  
' , 

f @W years. With imprwed r i c e  and whez: availability market 

prices of cereals  are kept within  der ta in  limits and it . 
is unlikely that  .',he rclet irre prices will move in f avoup 

of tapioca. Therefore no incr~ase $n the demand for  

tapioca for human consumption is enfi isqed on account of fa- 

vourable relati've prices f o r  tapioca. It is also  assumed 

that there would be no major change in the t a s t e s  and prefere- 

nces of consumers in the  irrportdnt consuming centres over the 

P e r i d  of projection. Thus prspulation change w i l l  be the  
~. 

major factor influencing consumption bf tapioca. 

The annual grow* rate of population in Kerala during 

the last f e w  years had been s l i s h t l y  less than  two percmt. 
-, < 

Conaidering the f a c t  t ha t  +he annual growth rate of conBump- , 

&v 
"tion of tapioca betwem 1970-71 to 1981 was &out 1.5 p 



and that pc.r2ulation increase w c ~ l d  be the major factor  centri- 
\ 

buting to the increase in consumption of cassava, it is est&ated 

that the demand for cassava for hman consumption would 

increase at an annual r a t e  of 1.5 per cent, so that the 

quantity d m n d e d  in 1990 and 2000 would be 3330 and 3850 

thousand tonnes!  

Non-food U s e s  of Cassava 

The  major non-f ood uses of tapioca include preparation 

of starch and use in anlmai 'feed. It was estimated that the 

current use of tapioca for  starch pr  paration was about 13 00 

thousand tonnes. W i t h  an allowance of  20% for wastage, this 

accounts f o r  1625 thousand toniles of tapicca. In view of the 

availabil4ty of  maize and the starch manufactures~s preference 

fo r  maize starch, it is visualised that the dmand for tapioca. 

fr* starch manufacturers may not  show any k s t a n t i a l  increase. 

Therefore it. i s  assumed that the ut i l i sa t - ion  of tapioca for 

starch preparation in the near future will increase only 

marginally, 

As pointed aut earlier, there is ample scope f o r  

utllising tapioca in the catt le feed manufacturing units. It 

was estimated that the shortfall in concentrate feeds of 

plant  o$igin in Z O O 0  AD would be at least 5.76 million tonnes. 
/' 

~ i n c d  about 25% of this deficit could be potentially m e t  f r o m  
, - 
<tdpiocaythqre is a damand for  about 1.4 million -tonne= 

&/ It may be recalled that cattle£ eed manufacturers were willing 
to use upto 2rk tapioca, Also catkle and poultry feed 
ratios coul'd accommodate about 2040% tapioca and therefore 
a rough estimate of 25% is used in this analysis.  



tonnes of dried tapioca fo r  this purposes. Assuming the ratio 

between raw tapioua and dried tapioca to be 2.75 r I, Ehe 

b m n d  fox raw tapioca in 2000 for animal feeds will be about 

3..85 mi l l i on  tonnes. 

In addition to the industrial demand f o r  domestic markets, 

it is possible to export tapioca pallets if the raw material Coat 

dan be brought down. nuring 1985, the; export price o f  tapioca 

p a l l e t s  from Thailand was about 85 U-S.  dollars/%onne and-if 

t h e  cost of tapioca can 'be brought down to about ~s,35O/- tonne 

it may bei'possibie to compete effectively in the export markets. 

With favouraSle price and same exports it is possible to achisve 

a potenti+ export target of about 500 thousand tennes of 

tapioca 4 2000. 

The t o t a l  w e c t e d  demand $or tapioca in 2000 is 

e h m a t e d  to be 10,090 thousand torines. The  potent ia l  uses 

as ds- earlier are summarised in Teble 3 3 .  



Table 3 3  

P o t e n t i a l  U s e @  of Tapioca in 1990 akd 2000 

Projected levels in 
average 1990 2000 

(thousand t omes )  

Human Consumptian '2,9$6 

starch* 1,625 

Cattle feed 820 

.Exports I- 100 500 

m 
Total 5,401 7,030 10,090 

1 

*include 2W waste 

5.3 Demand - Supply Gap 

The  demand and supply projections indicate  that by2000, 

the potent ial  demand for  tapioca w i l l  exceed t h e  potential  

aupply by 1312 thousand tonne;.&' The a l te rna t ives  available 

for bridging . the gap can be based on sfrategies w i t h  emphasis 

on area expansion and yield increase. aince t h e  scope f o r  

increasing t h e  area under tapioca in Kerala and Tainil Nadu 
\ 

above the projected levels is limited,* if the entire gap is 

to be filled by area w a n s i o n  it w i l l  rhquire an additional 

area of about 68 thousand hectares f rom the other states. 
I 

On t h e  other hand if yie ld  increase is cqnsidered, it w i l l  
1 

require y ie ld  levels to go upto 28*16 tofinesfhectare, or an 
1 

&/ H e r e  i t should be emphasized that the hotent ia l  demand is 
dependent as price reductions from efficient production 
processes. In the absence of such pri* reductions, the 
excess demand over supply may' not exfay. 



Increase ~ 1 :  15% over the projrzL;ed y i e l d  1evcl3. Xn view of 

limitations to increase .the area, it may he necessary to con- 

centrate on etrategies to expand yield. 

The k q  factor that accounts for the realisation 

of ~rujec ted  demand i~ the expansion of domestic market 

through tapioca'use in cattle feed. Development of expact. 

'market is also a possibility. B o t h  these w i l l  involve 

favourable kapioca prices, stable supply, and linkage of 

producers and processors khrmgh ~ P P L W P ~  a t . ~  ..markeking . arrange- 

mental Technology has a vital role to play in expandf.ny yi ~ 1 . d  

and in reducing wit cost to the levels  at which tapioca can . 
errer?e%v-ly compete wAth other a l t ~ a t l v e s  as an ingredf ent 

8 

f n cat t le  feed production and in the international:  markets* 

%us uti l isation ofh tapioca to the full demand potential' and 

bridging t F 2  mpgly - demand g-r, would depmd upon 

(1 )  developmen* and adoption of imprwed technology at the 

farm level 12) m l v i n g  suitable proceasing technology and ' . 

( 3 )  integration of producers and processors wf th cattle feed 

6 .  , A $ u m a ~  and Conclusions 

~ n d i a  accounts fo r  about: 2,694 of the worl's area and 

5% of the world production of tapioca, Though tapioca area 

in India had reached a peak level of 3.9 ~ l l i o n  hectares 

in 3975-76, kt had declined to 3.0 mltllion hectares -by 1983-04. 

The peak production 05 6.6 mil l ion  tonne8 was achieved in 
. - 

1975-76, but by 1903-84, produc2A.on had declined to 5.8 mi l l i on  



Tapioca production in Ind ia  is c ~ n c e n t r a t e d  in the two 

southern stat::s of K e r a l a  and Tamil  Nadu. In the chronic rice 

def ic i t  s t a t e  of Kera.La, tapioca was popularised as a cereal 

substitufes towards the  end of the  last century and! this 

pos i t ion  has continu& even today. In T a m i l  Nadu, the 

Kanyakumari d i s t r i c t  (whf ch is geographically contiguous 

to KeraLa, and formed part of the *ravanaore State  before 

1956) 'produces tapioca mainly f o r  supplementing the rice diet. 

Hoever,  introduction of tapioca In the Salem district of 

h i  1 Madu, which is a dwelopment af ter  t h e  Second World 

wart was influenced by the industr ia l  use of tapioca for  

manufact re of starch. During 1960 4 1  Kerala accounted for li 
about 88% of t h e  tapioca area in India, and Tamil Nadu 

accoufied for anathe@ of area. 3y 1983-84, Kerala's share 

of area has decl ined to about 76% and Tamil Nadu has increased 

ids share to about 16%. More than half the area in Kerala 

came/'fro'm t he  three  southern districts of Trivandrum, 

p ' i l o n  qnd K o t t a y a m ,  but in Tami l  Nadu, Salem district alone, 

accounted f o r  more than half the area in the S t a t e .  

%zing the sixties, area under tapioca in India 

ingreased at an annual rate of about 4 per cent ,  w i t h  a- growth 
/; 

,.*ate of 3 per cent in Kerala and about 9 per cent in 

Nadu. Howwer,. during 1970-71 to 1983-84, Kerala h'ad experi- 
\ 

meed a negative growth rate in area I-2.3%), but Tamil  Nadu 

had a posdtive growth ra te  of I.%, 



The all-India average y i e l d  of tapioca during 1983-84 

was about 19 tonneshectare (16,7 tonnes/ha,in Karala and 

-3 1.2 tonnesha in Tamil Ma&) , Between 1960-61 to 1883-84 

yield of tapioca increased at an annual rate of 2.9 per cent 

fn Kerala and 7 . 2  per cent in Tamil Nadu resul t ing  in an all- 

India grow rate of about 3.4 per cent. While Kerala had a 

relatively higher growth rate of yie ld  during t h e  Sixties as 

compared to T a m i l  Nadu, the S e ~ m U e s ' a n d  early Eighties 

w*'knessed a negatLve-.growth rate of yield in Kerala and a 

~'EOWWX rate above 8.6 per cent in Tamil  Nadu. 

About 2/3 of the a l l  India production of 5.8 million 

tonnes of tapioca came from Kerala, and the  Tami l  Naduv s 

share was about Y4 of t h e  all-India production* Du*dng the 

Sixties, the annual growth rate of prodGction o f  tapioca 

exceeded 12% (abcrut 13.6 per,cent in Kerala and 11,6 per'ceslt 

in T a m l l  Nadu ) . However, in the1 Seventies and early 

Eighties K e r q l a  q e r i m c e d  a negatlve growth rate of 

production .(-3.3%) and Tamil  Nadu' s annual growth rate was 

about 1@4, Between 1960-62 ro 1983-84, produceon of 
. . 

tapioca in India increased-at an annual rate of 4.7 percent 

(3.6 per ~ e n t  in Kerb and 10.1% in Tamil Nadu). 

/ 

Though tapioca is not a major competitor. of rice in 
I * 

term& .of area allocation, the  competition en the  denand side 

i s  refl-ted in the allocation of other resources for tgpioca 

production. The major difference . in the w e  patternof tapf oca 

in K e r d a  and W Nadu (cereal BubsUtute VS industrial 



raw material) has Aqtro&~ced inajor variations in the input use 

pattern, and organisation of produ'cdan and marketing in these 

two states. 

About 7b p k r  cent of the tapioca produced in K e r s l a  
\ 

was used. for %man coasumptiOn. In Tamil. Nadu, human consumption 

accounted for  only about 25 per cen t  of tapioca production 

and it was mainly from the Kanyakumari astrict,  Non-availability 

of rice was the hafbr '  factor,respons3ble for Ancreased tapioca 

consumption. ~vailable data .from consumer surveys indicate 

that the income elasticity ,for tapioca is high among the 

poorest households and the e las t i c i ty  declined wikh increased , . . .  . . 
income achieving neg.ative values for high income groups. 

Though there are varying estimates of s t a x h  production, 
. . 

i t  i s  estia2ted that about 3Q,: of the- t a p l o c i  produ&tlon in 

India-is utilised for the  manufacture of starch. With, 55 

cent p r e ~ c t i o n  of tapioca going for human consumption, only 

about 15 per cent of the production is u t i l i a e d  for other 

purpos&s such as di&ctly feeding cattle. 

Tapioca prices irrdfcat ed substantial, annual fluctuations. 

R e t a i l  prices of tapioca w e r e  about 35 per cent high& than 

the wholesale prices. With Improved rice ~vailability, the 

ratio of "retail d c e  a* t ap ioca  prices have declined dudng 

the recent years, 

f n  recent .years Ehert has been an lmprovment in the . 

production of livestock items an8 this has generated improved 

demand for livestock feed. The supply position of mailable 



raw materials f o r  cattle feed I d l c a t e s  t ha t  the supply will 

f short of antfci~ated demand. U t i l i - l a t i o n  of tapioca 

in manufacturing cattle  feed can be an Gfective means to 

bridge the gap in. feed availabili&* 

Though research and a t e n s i o n  of tapioca is carried 

O u t  only on a. L i m i t e d  scale, it was possible ta evolve-some 

high yielding varieties. The cost of of these h~gtr 

yieldlng v a r i e t i e s  were such that -a+ could 'effectively 

compete W i t h  other raw m a t e a l s  used in the manufacture of  

starch and cattle feed, and at the 1- competitive rates 

these v a r i e t i e s  offered enbugh incmtives  for fanners to 

adopt improved cultivatictn - p z - * M u e s  tbrrwgh r u t i o n  * 

of high= y i d d  levels, 

Supply projections indicate .that &r 2000, tapioca 

production in India may be around 8-8 million tonnes. H e r a l d s  . 4 . .  

ahare will come down to 52 per cent OE the all-India prohction,  

'and Tamil Waaua s share will go td 36 per cent. The potential, 

demand for tapioca In 2000 will be around 10.1 million tonnes + 

. a .  

.-. w a g  o f  ahout 3.9 million tonneb. each for human cunsuarp-- 

t i oa  and cat t le - . f  .L9 &-n:-.tosmes for' starch and the 

-=-=..The. ma;j*or source of m a r ~ - - q a a s h o  is 

likely to. coma from the use of tapioca in cat t le  feed, Thus, 

2000. the i i k b l y . d e n a n d : w ~ - e x c e e d  -the supply by about 

Increases dependence onn technology w i l l  be the only- 
. * 

abskfer to bridge the gap between patential demsnd and. 'sugply 
' 

e e  .scope. for. increasing area.under tipioca mnd the 



the' projected level of 3.6 million hectarea is d i f f i c u l t  

to achieve. Realisation of t h e  potential demand is conditioned 

by the adoption of tapioca as an ingredient  in the  manufacture 

of cattle feed, for which technical ,f easbility d s t s .  H o w e v e r  

the economic f easib11i.t~ of utilissti~n df tapioca in livestock 

feed w i l l  be conditioned by its reduced u n i t  cost of production. 

Thus increased reliance on y i e l d  increasing technology is an 

important ,consideration in achieving the full potent ial  use of 

tapioca and in bridging t h e  demand-supply gap. It i s  also 

important to give reasonable levels of income f rm cultivation 

of tapioca to the farmers so t h a t  enough incent ives  are available 

fo r  adoption 'of new technology t.t t h e  f a rm  l eve l .  ' 

Assured supply of good qua l i t y  tapioca on a cont inuing 

basis a+ cornlxtitive price l eve s  is important to induce 

feed manufacturers to. switch over to tapioca. -Theref ore, in 

additfon to the existence of improved technology, it is important 

to evolve suitable processing fac i l i t ies  and to in tegra te  cul- 

tivators a k  feed manufacturers through appropriate organisational 

mechanism. Such integration has already proved bo be effective 

In the case of starch production in Tamil N a d u .  Most tapioca 

producers are m a l l  farmers and many of th& may also have . 
. . 

some 'cattle.  . Organ i sa t ion  of milk co l l ec t ion  through farmers ' 
Brganisation and supply of c a t t l e  feed through these organisations 

are gradually being achieved. In t h i s  chain it may be possible 

to introd& tapioca also. at least in the major tapioca producing 

regions, so that an effective l i n k  can be established among the 
functions of supply of tapioca for  cattle feed production, distri- 
bution of cat t le  feed, and organisation of milk collection 

I 



Exhibit 1 

. '< 

.-Montuv Per Capita Cons-ition of Ta;'ioca in Keralar 1977-78 

' - ,  Emenditure Class 
(fks) 

Urban 
7ET 

0.06 

1-07 

i ' . ~  
2 -48  

3 -07 

3 *33 

2 -46 

2 -98 

3.72 

2 ,'67 

2 -55  

2 -30  

. sources National  Sample Surveyr 1977-78, 
. . 

I 



Exhibit 2 

M'onthly P ercapita Expenditure on Tapioca in Kerala, 597 0-7 1 

Rural Area  Urban Area 
E;rcpendi- Expendi- Total % ex- 
t-e E ~ e n d i -  T o t a l  % 'Wen- t u r e  on -* pend~-  
Class ture on axpendi- d i t u r e  tapioca t u r e  tapioca t u r e  on tapi-  

Rs. Rs. Rs. Rs. Rs. Rs. 

0 - 8 0.33 

8 - 11 0.74 

11 - 13 .0.96 

23 - 15 0.92 

15 - 18 1 c 24 

18 - 21 1.46 

21 - E?4 1.57 

28 - 28 1.83 

28 - 34 1-84 

34 - 43 2 .34 

43 - 55 2 rn 04 

55 - 7 5  2 57 
75  & abwe 1.6.6 

All classes 1.78 

-- 

Sourcer National Sample Survey. 2 5th Round 197 0-7 1 



Monthly Calorie Consummtion Per Person of Tagioca -. 
and Fi,c,c:_ ..-K_zaka -- 

. - -  . - . . . * . . . .  . - - - - 
NSS 17th Round (Sep.1961 3SS 2ath Round Oct. 1973 

do&hly per- - to July 1962) -- -----I.-- Ah-.- r 

to June 1974) . - . ,  - --- 
' capita ex- Rural ., v'rban Rural urban penditure - -. 

classes . . 
.', -(.in B* 1 Rice Tapioca R i c e  Tapioca Rice T-ioca Rice ~ a p i -  

m a  

43-55 43.9 3 . 3  49.7 1.1 z5,l  12.2 2 7 - 0  6.3 

55-75 3&,7 0.2 46.3 5.1 29.2 11.3 25.3 --7.4 . 

75 & above 45.0 5.2 36.0 2.1 40.7 11.3 33.1 4.1 
A 1 1  classes 39.0 8.1 3 . :  2 . 2  25 .a  0 25.0 5.7,. 

Sources 1. Computed from NSS 17th Round, Se-tember 1361 to 
July 1962, Integrated Househoh3 Survey '( sch. 271, 
No,184, Tables w i t h  notes on Expmditure, Cabin* 
Secretariat; Govto o f  India, 1974. 

2. NSS 28th Round, October 1973 to June 1974, No-240, 
Tables on Consmer -;?.enditre, Dept; of Statf  stics 
N e w  D e l h f ,  1977, 



E x h i b i t  4 

~ ? r n . ~ k t c ~  and Wholesale - Pr ice  of-Tapibea in kerala - 
+ - Pam P f i c e  

Y e a t  Who1 esa2 e 
. Actual ' Index price 

(Rs. /quintal) (1960-61 =. 100) (1961 a 100) 

sour& ~tat is+ ic ,s  f o r  Planning (Various I smes) 





Exhibit 5 - 
Illustrative Concenkrate Hixtur.es for Cows --- -- 

.-- 
' ~ o r t h  Central E a s t  West South 

Coconut meal' -- 
Maise 3.7 
Mai zeglut en a0 
Barley 15 
Groundnut-meal . 10 
Cottonsead - m e a l  10 
Mustard seed-meal 10 
Molssses 5 
Wheat bran 20 
Mineral .Mixtures 3 
Sor@m HI 

Guar meal  -I 

Beet pulp -- 
seasame meal. 
Linaead meal 
Gram husk 
Rice bran 
Arhar chunf 
Horse gram 
R i c e  grit 
Linseed cuke 
Molasses 
Rice polf sh 
P e a  millet 
Gram chuni 
O a t s  
B r e w e r y  grain 
Tamarind seed 

Sources Sb?..Arora, Feeding of D a i r y  C a t t l e  and Buff aloes, Indian 
Council of Agricultura Research, N e w  D e l h f ,  2978. 



Exhibit 7 - -.- 

E x i s t - i n ~  and 03tirnal feeding practices f o r  coss bred and non- 
descs i~ts  cows in K e r a l a  

- - ..+ 

i3rown Swiss Cross Bred ---- Non-descript - .  

7 
Rainy Surwner - Rainy summer-. - Exist- O p t i m a l  E x i s t -  Optbnal E x i s t -  O p t i m a l  E x L s t -  O p t i , n a l  

ing i n g  ing ing  -- ---- 

Loca l  gr: -isses 3.08 12.45 2.58 9 -7 2 3.88 6 . 5 0  
(kgs) 

c- 

2 , 3 0  
Hybrid napier grasses 1-01 0.84 -- 0.12 -- 0.25 

3.91 

-- 2 59 
Guinea grass 0.14 U, 04 -- 0.06 *- 0.05 -- 
O t h e r s *  0.45 -- 0.03 -- 0.05 I- 0.09 ' -- 
Paddy straw 4 ,I4 4.00 4.86 4, OG 1.82 3 .00 2.18 3.00 
Ground? ~t oilcake 0.16 0.65 0.62 0.53 0.25 0.40 0.3 1 0.33  
Coccnut Oil Cake 0,16 -- 0-11 I& 0.06 -- 0.04 -I 

Gingelfy Qilcake 0. l a  -- 0. 15 -- 0.05 -- 0.03 -- 
Tamerin seed 0.35 I- 0-32 -- 0.24 I- 0.19 -- 
Cotton seed 0.04 I- 0.04 -- -- -- I- -- 
G r a m  0.03 -- 0.02 -- -- -- -- -I 

fllce bran 0.32 0.30 9-27 0.20 0.22 -- 0.23 --. 

Compound cattle feeds 0.76 0.50  0.72 0.50 0.16 ' 0.10 Or 19 0.10 
Others** - 0.06 -- 0.07 -- 0.03 I- 0.05 -- 
Feed coat per  kg milk 0.70 0.61 0.90 0.68 0.97 1.04 1.10 " 1.21 
Percent cl;ange in feed 
cost  in ogtimal p lan  -12.9 -24.4 +7.2 +10 - --.-. .__ ---- --- ---.-- --.-. A .- -. . - -  . -. - - - .- ---.., - 

*includes tapioca residues, plantain leaves etc. 
**includes jaggery, rice residu~ etc 

Source: T.P.Gangadharan. Pear econoq in Milk prohction: A probe under N e w  Dairy F& 
Technology in K e r a l a ,  I ndustrial Jwsnal of Agrf cultural Economics, Val -XXXf7 --.- --- .- _ 

N o . 4 ,  p.38. 



Appendix 1, 

Trends in Livestock Products and.i?rojections to 1990 an. 
2000. - 

Data on milk, meat and eggs are a v a i l a l e  from d i l f  erw t 

8-ces, but there a??ears to be sane questions on their 

reliabiliw. Colwnenting on t he  data on 'milk production 

in 1985, the  Jha Committee had observed that 'Inadequacy 

and unreliqbAliw of the available statistics have come in 

the way of our making as precise an assessment of the progress 

in milk production ,enhancement as w e  would have liXed to makefi. 

The  data on m e a t  and egg pro&tion would  also Invite 

simiLar conrments. H O w m e r ,  to give a rwgh idea of the 

trend in the production pattern available $&omation are 

used. 

Estimates of milk pmhhrc&n available fran the Ministry 

of ~gr5culture. O w w e n t  of India indicate  that 

of milk in 1984-85 was 38 million tonnes. The targeted 

mSlk production for 1990. is 52 mil l ion tonnes and for 2000 

the target is 65 mil l ion  tonnas. These estimates for 

different years are reprodue& belows 

#uvt.of India. M i n i s t r y  of Agriculture Report of the 
Evaluation Cormnittea on Operatf on glood XI (LK Kha 
Chairman),  New Delhi, 1985, p.35. 



1989-90'(proj ected) 

2000 

It i s  generally believed that milk  production enhancment 
- ,  

activities during the l a s t  ten years have accelerated the 

g r o m  rate and it 1s emectad that the recent trend will 
l/ . cbntinue. A study- o n  milk production in India during 

the last 20 years had indicated t h a t  the annual compound 
was 2.6656 but i t  was at a much higher rate of 4.13% during 1974- 
growth rate for 1954-83L, '&en those t w o  growth eates 83.  

were useZ., the proj ected pscc-Luction levels for 2000 were 

50.48 m i l l i o n  tonnes and 69.03 million tonnes. The 

projected levels of milk proaction for 1990 and 2000 ar.e 

given belows 

1964-83 rate 

1974-63 rate 

Pro1 ected milk production 

1/ S.P.Singh et.al. An Economic Analysie of Interstate 
D i s p x i t i e s  in M i l k  Production and Tns t i tu t iona l  f acf - 
lities in India, Aqricultural Situation in India, 
January 1986. 



According to t h e  Government eitin~ t e s  of m i l k  production 
I 

the 1990 projected production based on &e 20 year growth 

r a t e i s a l r e a d y a c h i w e d ,  . A t t h e s a m e t i m e  the1990 

Production based on the 10 year grmth rate (45.67 m i l l i o n )  

is below the swenth plan pro1 ection of 5 2  million. Assuming 

. t h a t  t h e  trend in milk production during 1974-83 is l i k e l y  

to be maintained it is pos~ i l s l e  to expect t h e  1990 product ion 

levels ta be around 45 million tonnes. 

The Government p ro j ec t i on  of 65 million tonnes f b r  

2000 is below t h e  p ro jec t ions  obtained from the 10 year '  

growth rate (69 m i l l i o n  tonnes) . Assuming t ha t  the terngo 

during the  last ten years might decline, it is possible to 

estimate that milk product ion in 2000 would be between 

60-65 million tonnes. 

These estimates are  a l s o  c o n s i s t e n t  with t h e  supply 

'1 on proj ec t icns  obtained by the National Cornmi s sion- 
4 

Agriculture (NCA) whose estimates od m i l k  p r d u c t i o n .  for 

1985 and 2000 were 44 .2  million and 64.4 million tonnes 

respectively. The  NCA had also obtained two estimates 

of demand for milk: 

Estimated demand Supply 

LCw H i g h  
(million tonnes)  

2000 49.4 64.4 64.4 
- _ _  -__ - --_ _+--- 

Governmenb of India ,  M i n i s t r y  of Agriculture and f rsi- 
gat ion Report of t he  National ComnuL ss ion  on ~ g r i c u l t u r e ,  
Volume 111, N e w  D e l h i ,  3976. 



The high esiimate of &mans i r  csnsistant .with the supply 

proj eetions 'and any shortfall in t h i s  dcnand might lead 

to an excess productiori. 

Meats According to the IFPRX study, the 2961-65 average 

production of meat was 0.626 tonnes and the average production 

of  $973-77 was 0.726 million tonnes,Y rhs 

supply of m e a t  for 1990 was .868 tomes and for 2000 it was 

.982 million tonnes. The projscted~ conmmption levels 

w e r e  much ahead of the production 1-1 s leavf  ng * a , sizeable 

deficit.  T ~ ~ I F P R I  demand- supply projection far 1.990 

and 2000 indicated the following levels. 

Consumpti on D e f i c i t  

(million t o n n ~ s )  

The production estimates of the National c&ission 

on Agriculture w a s  about double these estimates. Considering 

the population of various categories of meat pmduceru the 

~ C A  estimates were ontained, as follmsr 



31sat ~3ro5zcti on 

197 1 19?5 2000 
(million tonnes) 

PcLk *and Pork Pro- 
ducts 0.05 0.09 0.17 

Buffalo meat &. beaf 0.18 0.35 0.52 

P w l t r y  meat 0.09 2.25 0.30 

Total 0.69 1.19 . 2.20 

Aggregate consumer demand for meat was ew;cted to range 

between 1.1 and 1,4 mi l l i on  tonnes in 1985 and between 

1.6 and 2.1 m i l l i o n  tonnes in 2000. 

Supply - Demand balance of meat fron the NCA projection 

~ W P ~ Y  Demand 

- ' Low High 
(million tonnes) 

SourQst National Commission on Agriculture 

E g g s ,  

The NCA had estimated t ha t  in 1985 production of eg 

from 177.5 million layers was 15,775 million and the 

production in 2000 was estimated at 27,882 million from 

179.4 million layara. m e  demand estimates f o r  eggs 

indiaated that the supply was s l ight ly  below the high 

estimate of demand. 



%>ply - Demanl balance of -ebqs fr& a e  NCA Projections - - 

Low Hi* 

(mAllion eggs) . 
197 1 6 , 0 4 0  

structural  Changes 

It is anticipated that the structure of dairying in 

India might-undergo some changes by 2000 A.D. According . '  
to the Chairnab of the Nat ional  D a i r y  Development Board, 

the est imatd production of 6 5  m i l l i o n  tonne$ of milk in 

2000 A.D. can be achiwed by looking after dairy animals 
I 

better and by putting to practicai use certain scientific 

and technological innwations. in feeding, breading, and 

diseaae control of the milch stock, D a i q i n g  shall c~ntinue 

$G be subsiGfary or s ide  occupation for'rnast farmers and 

a major source of income for the landless, The competition 

between m e n  and animal for land will d i c t a te  ever increasing 

use of crop residues for c o w s  and buffaloes. By 2000 , 

thq number 'of primary societies are expected .to be about 

ifl0,000 .as against 28,000 during mid-eight-ies, 

i 

fmprwed fowls are e x p e c t d  to produce the  bulk 05 

wgs. The distribution o f  total egg production in 2000 among 

improved fowl, local (deaf 1 fowl and duck fomed *e 



following pattern: 

Improved f c w l  

L ~ c a l  Cdesf) f o w l  

Duck 

Number 

(mi l l ion)  
m 

(million). 

Cereal and other feeds 

There exists no systematic procedure f o r  estimating 

changes in feed availability over t i m e .  Most of the existing 

data on feed a v a i l a i l i t y  are indi rec t  estimates Sased on 

area under fodder cross and forest, food crop yield,  and on 

production of ,resi&~es and hyproducts of main crops. u 
According to Hair, the hain source of growth in feed 

supply in India &ring the past has &en the increase in crop 

production, especially of foodgrains and oilseed,  The eetimates 

of feed availability from these sources w e r e  obtained using 

the following assurrptionst 

1. Estimates of roughages, are obtained by applying 
-t=he straw-grain r a t io  to the estimated production 
of crcp s. 

2. Estimates of rice, w l ~ e a t  and bther bran are 
obtained by applying the  bra:-! content in each 
grain. 

3 .  The  production of oilcake is obtained f r o m  the 
oilcake content  of crushed oilseeds after making 
allowance for e x p ~ &  of oilcake. 

4. Coarse g r a i n  use in cattlefeed wqs assumed to 
be (2 per cent of t h e  t o t a l  grain  production, 

1/ See Whyte R.O. and Iaathur r;.L. (1368), ICRR (19541 
Central Council of Gosamvardhana (1965) Amble et-a1 
(1865) and K . N . N a i r  (1985). 



The estfmates of roughages abd ccncentxatss-during the 

last t w o  decades Ere ava2la:;:lr. . C r m  Table A.3 

~ a s e d  on the  FA0 data, IFPRf had obtaiced the trends . 

in. c e k  feed use of d i f f e r e n t  commodities. These estimates 

f o r  1966-1970 and 2976-80 are summarised' in Table LC&, 

Table A, 3 

E s t i m a t e d  feed supply in f ndi'a 

Year Rmahacres Concentrates 



E s t f m t e d  Cereal F e d  Procli:ction 

1966-7 0 
average 

197 6-80 
average 

(million tonnesl 

Cereal f e d  7.65 10.97 

Roots and tubers 0 0 

Pulses feed* 0.95 1.10 

Groundnut f ced 1.37 1.95 

Banana and Plantains* 0 0 

Tota l  noncereal. 2.32 3.05 

- - - .- - - - - 

* .  Cereal Equivalent 

Sources IFPRI  

Comparable data are not avsi lable  from other  sources, Though 

data on pr2ductian of concent:: t e a  of plant crigin are 

available, it is not clearly established as tq what proport ion 

of the production is actual ly  used for c a t t l e  f ced. In 1974 

the Committee on Livestock Feeds and Fodder of the M i n i s t r y  

of ~ ~ r i c u l t u r e  and I r r i g a t i o n  had obtained the following 

estimates fo r  ' 1971-72. 

The availability of 11 mi l l i on  tonnes estimated f o r  

1971-72 was much l o w e r  than the estimated 17.4 million tonnes 

of concentra tes  being consumhd.Y The ~ a t i o n a i  Commission 

had found it d i f f i c u l t  to understand the divergence between , 

data on availability and use. 

1/ Amble  et.al (19651, p.221-35 - 



T a b l e  A-5 

~ v a i l a b i l i ~  --- - .-- of. D i f f e r e n t  Feeds ~ a s e d  on T o t a l  Productis 
of Boodgrains ana O i l s e e d s ~  1971-=-- 

I tern Total Avai3able 
Production for feed 

. (million tonnes) 

Coarse glrain* 
Edible oilcake** 
Cotton Seed 

.Rice and wheat bran 
Pulses  by-produets 

-.- - 

*Feed availability based on 2 percsnt coarse grain production 

**Availability of edible oilcake depends on conversion rate 
and w o r t  policy of the bexrrment which changes f ram 
t A m e  to time* 

sourcar R e p o r t  of the Commltte'e on Livestock Feeds and 
Fodders, 19'1 4. 

The Mational. Commission 9 Agriculture ha4 also . 

obtained f e d  requiremet3ts for lfvestock f n 2000, f t was 

viaualisecl that the feed requiranent of nondescript cattle 

diffesed considerably f r o m  the crossbred and improved 

eattls .  'Albo the fsading requimqents changed according 

to the type of cattle, age uroup,~lactation stage and other 
- .  

such chara~t6ristics.  he' estimated levels of con~entrates. 

green. fodder and dry fodder for the projected levels of 

various categories of  animals in 2000 are avakable in 

TabXe .A& 6. 



On the basis  of the Concentrate feeds raquired f o r  

livestock feeding in 2000, the requirements of coarse cereal 

fdodgrains have been estimated on t h e  assumption that pigs 

and poultry . - rations should conta in  upto 50 per cent of 

coarse cereals and other livestock ra t ions  should contain, 

on an average, 25 per cent of coarse cereals, Thus the 

coarse grain requirement for l ivestock feed in 2000 is 

estimated to be '23,90. million tonnes. 

Against the requirements pf 37 3 millf on. tonnes o f  dry 

fodder the amount of dry fodder available from grain, pulses 

and oilseed crops is estimated to be 356.8 million tonnes, 

In 2000 the area under fodder craps was estimated to be 

16.50 miliion hectares incluGing 6.5 rnilliofi hectares,of 

irrigaGed land, and the fodder produc tLi,on was estimated at 

575.0 million torines. In addition to tk;e cultivated green 

fodder, gs-azinc fE f o r e s t  lax, an? n o n s c m  grasses and 

tree leaves also mild be available. I.!: was estimated that 

25 mi l l i on  tonnes of coarse cereal grains would be available 

for feeding livestock, along with about 52 mi l l i on  tonnes 

of other ingredients for concentrates  able k , 7 ) .  

Thus the availability of concentrate feeds of plant 

o r i g i n  in 2000 for feeding livestock i s  estimated to be 

short of the estimated requirements by 5.76 million-.tonnes. 
It can be further obsemed tha the estimates of 25 million tons 
of coarse grain available fo r  5 ivestock feed in 2000 may 

be an over estimate. As pointed &t in Table 20, during 

1971-72 the coarse grain use for cattlefeed was only 0.49 

million tomes or about 2% of the  coarse grain production 



1.L 1 

Table A-6 

Requirements .- of feeds and fodders f o r  l ives tock  in 2000 AD - - 
Requirement of 

'Cateqory of Liv estock Conce- Green Dry 
t r a t i o n  fodder fodder 

(million tonnes) 

Cattle ' -  
Males: Working and breeding 6.66 

Fmdes:  Milch and dry 
Nondescr ipt  1,56 
Improved indegenous 4.82 
Cross bred 18.97 

Youngstock 

Cros shred 8.75 
Others '4.84 

Buf £aloes 

Ma1 e working & 
breedi rig 

F ~ m a l e s  milch and dry 2.37  

nondescript 2.37 
improved 9.64 
Young .stock 0.70 

. , _ .  

Total for bovines 5 8 . 8 2  

Improved poultry 8 . 2 6  

Improved s h e ~ p  5.57 1.6 

Improved goats 4.38 

Xmproved pigs 4.65 

Horses and ponies 3.15 

Camels 0.18 

0 

Tota l  82,81 594.8 3 7 3 ~ 0  
-_._ _ ---. -- _- 

Sources NCA Report, V o l  ,VXI, p. 390, 



i*va i lab i l i ty  of ~bncentrateifeed of plant origin in 

2000 kD f o r  feeding livestock -- -- 

---. --- - ..---- - -- 
I Source Q u a n t i t y  

(million tank) 

Coarse cereal  grains  

Bran from wheat and rice 
Chunis from pulses 
Oi lcakes 42.00 

T o t a l  77.05 
... 

of 24.5 midlion tcnnes. The N C A  estimates of coarse g r a i n  

production in 2000 is 65 m i l l i o n  tonne: and the estimated 
/ 

25  mi l l i on  tonnes used f o r  cattlefeed would imply t h a t  

about 4PA product ion  is utilisec. f o r  cattlefeed. ~ u k t h e r ,  

on the basis o f  the product ion growth dur ing  the past, 

the 65 million tonnes p r d u c t i o n  target i t s e l f  may be 

beyond the reach, The 1970-71 l eve l  of production (24.5 

million tonnes) increased <o 3 2  million tonnes in 1984-85 

and the targeted production at the end of the seventh plan 

(1989/90) is only between 3 4  to 35 million tonnes, w i t h  

an estimated annual growth r a t e  between 1.2 to 1.8%. I£ 

this growth .rate is maintained dur ing  t he  period 1990 

to 2000, the level of coarse cereal production in 2000 is 

un l ike ly  to exceed 40  m i l l i e n  tonnes. A t  this level of 

product ion,  t h e  prof ected use of coarse cereals in cattlef eed 



would imply that almut 62% a£ product!--fn is util$sed fo r  

cattle feed. 

The 1971-72 -level of coarse grain use f o r  human 

consumption was about 24 million t annes  and a very con- 

s m a t i v  e estimates ' of consumption in 2000 a s ~ ~ m i n g  

inf ericr goods status f o r  coarse gra in  would Se around 

30 million tomes. This w m l d  lzzve only &out PO 

m f l i l o n  tonnes of coarse grain production available f o r  

C a t t l e  feed. Thus the demand, supply gap for concentrates 

would be around 2 0  million t o m e s  even if the projected 

levels of availability of bran; pulses and oilcakes 

are achieved.&' 

out that the proj ected : .  . 
ction in 2000 (35 million 

be. achieved. A w i n s t  
22 m i l l i o n  tonnes, 

13 million tunnes 
is only 16 mil l ion  *-" 
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