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ENVIROWNTAL FACTORS : I N  THE PRODUC.TION AND PRO- 
DUCTIYI TY OF RICE IN KERALA 

The r i c e  crop i n  Kerala has made s ign i f i can t  gains  over recent  

The output increased from 8.73 lakh t onnes i n  1956-57 t o  13.52 

lakh tonnes i n  1971-72 and gross .  a r e a  from 7.62. lakh hec tares  t o  8.75 . 
lakh hectares .  The S t a t e  a l s o  r eg i s t e red  a moderate increase i n  per  

hec tare  y i e ld .  Rowevez, t h e  r i s e  i n  y i e l d  r a t e  has been d ispara te .  
. . 

A b u b s t a n t i a l  chunk of t h e  crop even today has low and stagnant producti- 

v i t y .  s i g n i f  i can tx  y ie ld  d i f fe rences  a r e  observed between regions and 

betwe en seasons. These in t e r r eg iona l  and interseasona.1 variationsseem Id 

be la&ely  due t o  d i f f e rences  i n  envirohmental f ac to r s .  I n  t h i s  paper 

an attempt i s  made t o  bring out t h e  dimensions of fhe  trariatidna bnd t h e i r  

pol icy  implicat ions f o r  r i c e .  production i n  the  S ta te .  

i 

The estYmates of area,  y i e l d ' r a t e  a.nd production of r i ce , a re ,  ava i lab le  
h 

i n  the severa l  p n b l h s t i o n s  of t h e  S t a t e  Bureau of Economics and' S+a€istic s 

and the  S t a t e  Planning Board, such as Season and Crop,Reports, Reports 

on Crop Cutting Surveys, the Facf: Book on Agriculture,  Kerala Econo'mi~, 
. . 

Review, S t a t i s t i c s  f o r  Planning: 'Se r i a l  No.1, A g r h u l t u r e ,  e tc .  Area 

under r i c e  i s  estimated through regular  sample surveys conducted by. the '  

Bureau of Economics and. . .. S h t i s t i c s ,  Theestiaat es  of a r e a  intd: l ia  ,st)me 
. . i i 

degree of e r r o r  but %he .margin of e r r o r  has not been worked out. The 

y i e l d  r a t e  and production are estimated on the  basi,s of crop c u t t i n g  eur- 

veys conducted by the  Bureau every crop season i n  e l l  t h e  ta luks  of t h e  
. . 

State .  The annual est imates  f o r  individ.ua1 t a luks  might involve a la rge  

The author  g r a t e f u l l y  acknowledges valuable he lp  from Messers. A. Vaidyanathan, 
K.N. Raj , N. Hr ishnaj i ,  T.N. Krishnan, P. Ibrahim and-.M.' Purushothaman Nair 
i n  t h e  preparat ion of t h i s  paper. 



margin of sampling e r r o r ,  s a y  upto 30 percent*  

**- 
I. FRAMrnORK OF 'rNALYS IS . . , .  

The i n t e r r e g i o n d  and i n t e r s e a s o n a l  v a r i a t i o n s  i n  t h e  y i e l d  

o f  r i c e  a r e  t h e  main theme of qthis.-&dy-e-- P&fa~e..we- prooe&-wita. .+ . 7 1 ! f ( r r i ;  E k rff ?:, n o  J d.i;.r.qs7.1[ od.1 n i  
t h e  a n a l y s i s ,  l e t  us examino t h e  s a l i e n t  c h a r a c t e r s t i c s  of t h e  pnddF 

reg ions  and secsons i n  Kerala.  

(a) The Three r e g i o n s  

( i) I n  terms of topography and p h y s i c a l  f e a t u r e s ,  K e r e l e ,  f a l l s  

i n t o  t h r e e  hrocd nrt tural  d i v i s i o n s ,  v iz . ,  t h e  lowland, t h e  midland 

2nd t h e  highland.  Area wi th  a mean e l e v a t i o n  u p t o 2 5  f e e t  above the  

s e a l e v e l  e r e  c l a s s i f i e d  a s  lowland; the a r e s  l y i n g  between 25 f e e t  

and 2 5 0 f e e t  above t h e  s e a l e v e l  b e 1 0 . i ~  t o  t h e  rnidltdd; and t h o s e  tha* 
. . , ,  

a t e  250 f e e t  k i d  above t h e  s e a l e v e l  ' c o n s t i t u t e  t h e  highland.  In t e r i  
. . . .  . , . .  

o f  l o c a t i o n ,  t h e  . lowland is t h e  s t r ip  o f  ' l e n d  s t r e t c h i n g  a l o n g  t h e  
1 . . . ,  . 

, .< ' " 

seaCoasf on t h e  west. The h igh land  sp reads  a l o n g  t h e  e a s t e r n  bounds 
I . ,  .,. b 

end i n c l u d e s  t h e  high ranges 'and t h e  Western Ghats. The midland f a l l  i 
between t h e  lowland and t h e  highland, .  

( i i )  .In t h e  follo3ring' n n a l y s i e ,  t h e  t a l u k s  i n  t h e  S t a t e  a r e  
. . .  

grouped i n t o  t h e s e '  t h r e e  n e t u , r s l  d i v i s i o n s .  ' A majoriy of t h e  f e l u k s  
. .  . 

c l e a r l y .  fall i n t o  t h e  r e g i o n a l  grouping. Thus 10 t a l u k s  belong t o  the/ 

9 The Sampling d e s i g n  adopted f o r  t h e  c'rop c u t t i n g  surveys i s  one of 
-mul t i -s tage  rondom sampling. 'me t a l u k  i s  t a k e n  a s  t h e  s t ra tum,  a 
census  vill:t ,yc t h e  f i r s t  s t a g e  u n i t , .  su rvey  s u b - d i r i s i o n  number as 
t h e  second s tngo  u n i t  a 'KandonT a s  t h i r d  s t a g e  u n i t  and f i n a l l y  a 
square  $ l o t  of 5 x 5 meters as t h e  u l t i m a t e .  sampling u n i t .  From eacq 
t a l u k ,  six census v i l l a g e s  a r e  s e l e c t e d  with euqnl ~ p r o b s b i l i t y .  Froa 
each of t h e s e  census  v i l l a g e s  r, sys temat ic  sample of t h r e e  survey sub 
d  j v i s i o n  numbers is  s e l e c t e d  from a frame c o n s i s t i n g  of t h e  consequtk 
numbers of wet lnndsurvey s u b 4 i v i s i o n .  A square  p l o t  of s i d e  5 mete 
i s  harves ted  th reshed ,  winnowed,. rind we5 hed. ti sample of g r a i n s  f r  
every  5 t h  cua i s  forwarded. t o  t h e   ist trick s t n t i s t i c e o l  O f f i c e r  f o r  

conduct'ing d r i a h e  experiments f  r t r  e s t ima t ing  l o s s  due t o  drirtge. Ther 
has not  been any s i g n i f i c a n t  cknnge i n  t h e  sampling des ign  over  t h e  
pe r iod  under r e f e r e n c e  i n  t h e  ' F r e s e n t  -study. 



highland,  17 ta1ck.s f a l l  i n  t h e  midland and 9 t a l u k s  belong t o  t h e  low- 

land,  Tfie remaining 19  t a l u k s  over lep  i n t o  two o r  t h r ee  n a t u r a l  d iv i s ions*  

The f o p s  of  our a n a l y s i s  i s  on t h e  36 t a m s  which lend themselves t o  

clear-cut  demarcation, I t  should,  however, be noted t h a t  t h e  d e m r c a t i o n  

i s  t o  a  g r e a t  e.xten% a r b i t r a r y  and t h a t  t h e  a r e a  i n  any p a r t i c u l a r  region 

is n o t  s t r i c t l y  homogenous, I n  f a c t  cons iderab le  d i f f e r e n c e s  i n  e l eva t i on  

s o i l ,  rainfall, and o t h e r  agro-climaf i c  cond j t i a n s  do e x i s t  as betweed 

d i f f e r e n t  t a l u k s  i n  one reg ion  as wel l  as between d i f f e r e n t  p a r t s  of t h e  

aame t a luk .  

( i i i )  The r a i n f a l l  g e n e r a l l y  t ends  t o  i nc r ea se  as one noves from' 

t h e  sou th  t o  t h e  no r th  and from t h e  lowlhnd t o  t h e  highland. "As regards  

%he georgraphica l  d i s t r i b u t i o n  of th.e ' r a i n f a l l  it can gene ra l l y  bi s a i d  
. . 

t h a t  t h e r e  i s  a similar ( t o  t h a t  from t h e  south  t o  t h e  no r th )  inc rease  from 

s t a t i o n s  on t h e  coas t  t o  t h e  s t a t i o n s  a t  t h e  f o o t  of t h e  Ghats? 
1 

Thus, the  annual r a i n f a l l  ik t h e  lowland ranges from 890 mm in t h e  extrme 

sou th  t o  3560 mom, i n  t h e  nor th ,  The mialahd r ece ives  an-annual  r a i n f a l l  

from 1400 m.m. i d  t h e  sou th  t o  4000 m.m. i n  t h e  nor th .  The annual r a i n f a l l  

i n  the  highland v a r i e s  from 2540 m.m. i n  t h e  south t o  '5080 m . m .  i n  the north.  
2 

\ 

-- - * 
The highland t a l u k s  a r e  ~ a t h a n a m t h i t t a ,  Pathanapuram, Devikulam, Peerumedu, 
Udumbamchola, Thodupuzha, Ch i t t oo r ,  Palghnt,  S. Wynad and N.Wynad. To t h e  
midland belong Neyyatt inkara ,  Trivctndrum, Chi ray ink i l  , Kottarakkara,  Bunna- 
t hu r ,  Mavelikkara, Th i ruva l la ,  Changenacherry, Alwaye, Kunnsthunad, Moova- 
t tupuzha,  T h a l a p p i l l i ,  Ottappclamt Ponnani, Kozhikode, Thirur  and Cannsnore. 

'The f a l u k s  of Karunagappally, Am.,alapuzha, Kar th ikapa l ly ,  Kuttanad, Sher ta l :  
Conchin, Pa ru r ,  Chowghnt and Crangannore a r e  s i t u a t e d  i n  t h e  lowland, 
The r e s i d u a l  group of t a l u k s  which a r e  spread over more than  one nature1 
d i v i s i o a  ,comprises Nedumangad, Quilon, Chengannur, Kan j i r a p p a l l y ,  ~ o t t a ~ a r n ,  
Meenachil, Vaikom, Kanayannoor, Mukundapuram, Trichur,  Alathur, Per in tha l -  
manna, Badagara, Ernad, Hosdurg, Kasergode, Thalipparamba, Te l l i che r ry  and 
Quilandy. 

1 ,Director  of S t a t i s t i c s ,  Season pnd Crop Report,  J u l y  1956 t o  June 957,  
Government of Rerala ,  1959, P.6 

2. D i r ec to r  of S t a t i s t i c s ,  Season and. C r o ~  R e ~ o r t  f o r  t h e  years  1957-. 
- and 1958-59, Government of Kcrala ,  1961- P.1 ,  



It  may be borne i n  mind, however, t h a t  "most of the  rain-guage s t a t i o n s  

a r e  i n  t a l u k  of f ices 'hn i l  ' t he re  i s  recson t o  be l i sve  t h a t  t h e  rain-gauge 

a r e  not p roper ly  maintailiea and the  .readings m e  not  c o r r e c t l y  recorded 

(iv) . The s o i l  i n  most p a r t s  of t h e  lowland i s  sandy, vary ing  i n  
. I , . . . .  . . . ..i 

t e x t u r e  from sandy loan t o  p a r e .  sand. I n  some p a r t s  of t h e  lowland, 
. '. . . 

e. g., Lanayannoor, ~ h e r t k l - l a i ,  &balepuzhs and Kuttanrrd t biuks, one corn( . . . .  , . , I ( ' I .  . 8 *:; : 

@cress  peaty o r  ' l rar i r '  soit. The so. i i  . i n  the midland i s  mostly l a t e r i t  I . . 
.. -.. ;:'.. 

I.<,:: . ' 
. . 

The - western f r i n g e s  of df ew t a l u k s  i n ,  t h e  midland region have sandy st 
' ! .  , :. , .  . ; , 

while the  ea s t e rn  s e c t c r s  of some .have f o r e s t  s o i l .  I n  c e r t a i n  t a l u k s  
. . ' . ,  ' . .  . . . . . .  

" . . .: 
: t h e  midland, such as  ~ ~ v e i ' i k k a i a ,  T h i x v a l l a .  end Chnnganacherry s t r e t c h  . ' .  
o f .  a l l u v i a l  s o i l  a r e  a l so  observed. The highland region has both l a t e  

and f o r e s t  s o i l .  

(b.) Th'e' Th~e-e .  Paddy Seasons 

- ..( i )  Thore. arc! t h roe  main paddy a cbasons. i n  Keralrr -- ' Virippu' , 
. . 1 

'MundaFant and ?Punjat .  The f i i - s t  crop, Virippu, i s  sown during April-  

Juneand horvested - in  August-Octo'be'r. The sowing andharvesting per iods 
. .  

t h e  second, Mundnken, crop are Au@ust-October and  ~ e ~ e m b e r - ~ a n u a k ~  r e s  
b I 

c t ioe ly .  Themain. Punjo , crop .is s o h . .  .in ~ o v e m b e & ~ e ~ t n b e  r and ha&estei 
. . 

in'Febyunry-March. The Virippu and Mundakan crops account f o r  t h e  bulk 

of t h e  a r e s  under paddy i n  tbe  S t s t e .  ' A s  of 1969-70, 45 percent  of thc 
. . 

a rea  was unde.r .Vil;ippu, 44 percent  under Mundnkan and t h e  r e s t  ,11 percc 

came under Punja. 

3. Season and Crop Report, 1956-57, op.cft .  P.6. 



paddy. t h e  lowland region,  r'unjn is t h e  predominent crop. Punja i s  

a l s o  'p reva len t  on an' ex tens ive  s c a l e  i n  Chengannoor, Vaikom,' . Kottayam, 

Mukundapuram, and Trichur,  t he  t a luks  he1 onging , t o  t h e  hetero_geno\a region. 

I t  may, however, be notod' t h a t  s i z e a b l ?  p a r t s  of these. t a l u k s  l i e  i n  t h e  

lowland region.. . The d i s t r i b u t i o n  of paddy c r e a  among t h e  t h r e e  seasoaa 

i n  t he  d i f f e r e n t  regions i s  given i n  Appendix Tnb2e. 

( i i )  Whereas Viri-ppu and Mund&.cn crops a r e  r a i s ed  i n  al\most a l l  

p a r t s  of d t h e  S ta to ,  ,thc Punjr  crop i s  t o  a l a r g e  ex ten t  concentrated i n  

c e n t r a l  Keralo comprising t h e  Ponr d i s t r i c t s  of Alleppey, Kottayam, Ernakulam 

and ,Trichur.  O f  the  t o t a l  a r ea  under h n j a  i n  1969-70, v i z .  9814.6 hectares ,  

t h e  above f o u r  d i e t = i c t s  claim 82830 hec ta res  o r  a l i t t l e  over 84 

The r e s t  of t h e  ?unja  a.rea, t h a t  is, 1531 1. hec ta re s  , i s  d i s t r i b u t e d  over 
. . 

t h e  .o ther  f i v e  d i s t r i c t s  where I'unja crop on the  averczge ,accounts f o r  only 

2 t o  3 percent of t he  t o t s 1  a r e a  undor padcly. Further,  among t h e  f o u r  die- - 
t r i c t s  whieh c l a i*  82830 h.:ctm-es under j?unje, 41 704 h e c t a r e s  a r e  concen- 

t r a t e d  i n  Alleppey d i s t r i c t ,  which irzmetio about one ha l f  o f  tho t o t a l .  paddy 
a r e a  
#in t h e  d i s t r i c t .  Moreover, t h e  Punja erop i s  concentrated i n  a few t a luks  

v iz . ,  Kuttanad, l?aaikom, Kottayam, Mavclikkara, ~ h i r u v a l l ~ ,  Changsnacherry, 

Chengannoor, Ambnlapuzhe, K a r t h i k q p a l l y ?  Alwaye, Tarur ,  Kunnathunad, 

Mukundapursm a n d ' . ~ r i c h u r .  Thesc fouzteen ta.luks- account f o r  a l i t t l e  over 

83 percent of ths '  t x t a l  Punjrl a r e a  ir, t h e  S t ~ t o .  O f  t h i s ,  Kuttnnad t a luk  
I 

alone has 26 percent  of t h e  ' t ,otel  and Kottayam th luk  claims another  12 per  

cent .  If my be no-hed that t h e s e  f m r t e e n  tn luks  f orn two c l u s t e r s  i n  t h e  

e rs twhi le  s t a t e s  of ~ r a ~ a n c o r e  and Cochin. The Funja f i e l d s  a r e  s i t u a t i e d  

neqr r ivera ,  l ~ k e s  en2 badwaters .  They remain submergeq :during most of t h e  
' / ' .  . 

yea r  and t h e  crop is  sown a f t e r  d s m t e r i n g  the  f i e l d s .  The proximity t o  t h e  
4 .  

r i v e r s  and backwaters assurea cont rg l lod  i r r i g a t i o n  t o  t h e  f i e l d e  and t h e i r  



submers ion  a f t e r  h a r v e s t  1ecd.s t o  t h e  r e p l e n i s h m e n t  o f  t h o  s o i l  through 

theannun l  d e p o s i t  o f  s i l t .  ' The mnior p z r t  o f  t h e  c l l u v i a l  b c l t  i n  t h e  

S t a t e  i s  c o n t a i n e d  i n  t h e  two c l w t e r s  formed by t h e  f o u r t e e n  t n l u k s  co 1 
v e r i n g  t h e  m ~ i n  P u n j ~  zone. 

12. INTERREGIOKAL VARIATIONS I N  YIELD UTES OF RICE 

t i )  I n  t h i s  s e c t i o n  we s h a l l  ann. lyse t h e  v a r i a t i o n s  i n  y i e l d  be t -  

ween t h e  t h r e e  r e g i o n s ,  t h e  h igh la?d ,  midland, and lowland. A s  mentiond 

e a r l i e r ,  i n  t h c  h i g h l a n d ,  P u n j a  c r o p  i s  > r a c t i c n l l y  a b s e n t .  The re fo re  

compar iscn  of yield r p t e s  between the t h r e e  r e g i o n s  h a s  t o  be con f ined  t q  

. V i r i p p u  and Yundakan, t h e  c r c p s  which a r e  p r e v a l e n t  i n  a l l  t h o  t h r e e  

r eg ions .  

( i i )  The v a r i a t i o n s  i n  y i e f d  amongthe t h r e e  r e g i o n s  d u r i n g  f o u r  yes 

v i z .  1961.-62, 1964-65, 1965-66 'i968-69 are s n a l y s e d  he re .  The f i r s 1  

two y e a r s  a r e  cornparn t ive ly  normal y c n r s  of ennua l  r a i n f s l l ,  w i th  a t o t  1 
p r e c i p i t - t i o n  of 3309.5 ..;'and 3169.5 m.m. r e s p e f t i v e l y .    he year 1965; 
i s  a n  

b b n o r m a l  p e r i o d  when the S t n t e  r e c e i v a d  n t o t z l  of 2009.1 m.m. v e r y  much - I 
t h e  normal r a i n f a l l .  The lcs t  y e a r  i lnder r e f e r e n c e ,  1968-69, i s  a norm 

p e r i o d  ih t e r m s  o f  t o t a l  r n i n f u a l l ,  b u t  a l s o  a r e c e n t  perioc! which migh 
I 

r e f l e c t  t h e  impac t  o f  t h e  new a g r i c u 1 t : l r a l  t echnology.  Thc zverage  y i e l  

o f  d r y  pnCdy p e r  h e c t a r e  jn t h e  two se?-sons ornong t h e  t h r e e  r e g i o n s  i s  d 

i n  Table  2 .  F o r  e s t i m e t e s  of  a v e r a g e  yield i n  t h e  d i f f e r e n t  t a l u k s  of 

e a c h  r e g i o n  s e e  d7pcnd i x  Tnb1.e 11, 

Contd.. . 



Table 2: . AVERAGE YIELD O F  PADDY IN THE !THREE REGIONS 
. -. ! K.G. Per hec t a re )  

1961-G2 1964-65 1965-66 1968-69 
Region 

i f -  Munda- V i r i -  Munde- V i r i -  Munda- V i r i -  Munda- 
ppu kan ppu kan vpu kan ppu kan 

-------------------_______I_____________________________________I_____________________________________I______________________________----------------- 

Highland 1831 2344. 1959 2749 2234 2012 2242 n j b  
Nidland 1663 2343 1712 ' 2298 1830 1700 1793 2346 
Lowland 1701 1839 : f330 1750 1721 1295 1396 1387 

The foregoing twble shows the cvemge y i e l d  r a t e s  f o r  the two seasons 

i n  10 highland tn luks ,  17 midland tc luks . -  and 9 lowland taluks .  ' I t  i s  seen 
: I 

t h a t  in a l l  t he  four years ,  and in both Bhe crop scaeons, the average y ie ld  

i s  the h ighes t  i n  the highland nhd' the '  lcwest i n  tho lowland., k i t h  tho s o l i -  

t a r y  exception o f  Virigpu season in 1961-62. The d i f f e r ence  i n  y i l e d  befween 

regions a l s o  appeares t o  be signiTi.cant. To t e s t  the  s ign i f i cance  of i n fe r -  
: 

regional+lifferences i n  y i e l d ,  the 8'atrt were pu t  t o  analysts of v a r i m c e .  

Tho r e s u l t s  o f  t h e  analysi ' s .are  summari-jad below- 

. Contd ...... 



Tnble 3: ANALYSES OF VARILNCE 

Variation d . f .  ' S.S. ?I.S. F. 

Seasons 
Taluks 
i. Between regions 2 2476746 1238373 5.544 

ii. Within region 26 221 2799 85 108 0.38 
Error 28 6258647 223523 - 
Total 5 7 16876517 

(ii) 1964-65 . 

Variation d . f .  S.S. M.S F. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Seesans 1 5271 778 5271 778 22.62'' 
Taluks 30 8709204 290307 1 .25, 
1. Between regions 2 46451 51 2322575 9.97 
ii.Within regions 28 4064053 145145 0.62 
Error 30 6990062 233002 
Total 6 1 20971 044 

Variation M.S. 

Seasons 1 224691 224691 2.35 
Taluks 2 8 9596022 3.:'2715 3.59 
1. Between regions 2 3266227 1633114 17.111 
ii. Vithin region 26 6329"95 243454 2.55 
Error 28 26721 58 95434 
Tot nl 57 124929'll 

(iv) 1968-69 

Variation d.f S.S M. S F. 

Scasons 1 31 5? 59 31 51 959 20.80" 
Tnluks 29 1579 0053 544485 3.59 
i. Between regions 2 9934655 4967327 32.77 
ii. within region 27 5855398 21 681 0 1.4C 
Errol. 29 4 394729 1 51 542 
Total 5 9 23336741 



The r e s u l t s  of 

va r i a t ions  i n  y ie id  

the  ena lys is  of r s r i snce ' show t h a t  the h e r r e g i o n a l  

r a t e  is  highly s i g n i f i c a a t  a t  1 percent l e v e l  f o z  all 

t h s  few yepara. Further ,  it may be noted t h a t  va r i a t ions  within t h e  regions 

a t  
a r e  n o t l a l l  s ign i f i can t ,  Incidentally, inferseaaonal v a r i a t i o n  i s  a l so  highly 

cignif  icanf during all t he  p a r s  except 1965-66, a 'year c h a r ~ c t e r i s e d  by 

subnormal r a i n f a l l .  

111. INTERSEASON& Vl'LnIAFICN IN YIELD RLTE 

Next we  proceed t o  examine t h e  yield d i f f e r e n t i a l s  between t h e  threo  
. . 

. . 
seasons, Virippu, Mundakan, and Pun jc. The onelys is  is  confined t o  t h e  -~aluks 

where a l l  the  th ree  crops were present.  r i l l  t h e  t h r e e  crops a r e  reported i n  

25 t a luks ,  of which 10 a r e  i n  t h e  mir?ltznd, 6 i n  t h e  lowland snd 9 i n  t h e  m i s -  

cellaneous rogion. The estimated ave.rago yie ld  of paddy f o r  10 years  from 

1967-62 through 1970-71 f o r  t h e  t h r e e  scnsons i n  the  25 h l u k s  a re  given i n  

the  Appendix  able 111. The average yie lds  f o r  each region mi! seasor! over 

t h e  t e n  years  are eumm~r58ed i n  Table 4- ' - .  
Table 4: AVERAGE YIELD OF'PAYJDT I N  THREE SEASONS 

(Kg. per hec tare)  

Virippu 1672 1635 1447 ,1588 
1961- Mundelraa '. 2499 1730 1891 21 29 
62 Punja 2553 2 ~ 4 7  23 34 2470 

Ave rage 2275 1 '3?i 1890 207; 

~ i r  ippu 1 *367 I s 1 7  1875 1 803 
1 962- Mundaknn 2286 1 944 2091 21 37 

I 
63 Punja 2284 2477 21 36 221 2 

Average 21 46 231 4 2034 2076 

Contd.... 



1963- Virippu 1722 1723 1961 
6 4 Mnndakan 2264 1942 21 90 

Plin j a 2375 201 9 21 51 22 

Y i r i p ~ i  1617 1298 1652 $ 54 
964- Mund a k m  2285 1879 22-;1 21 7 

65 Punje 21 56 1770 207 9 203 

Average 2021 ? 64.9 1991 191 

1955- Virippu . 1692 1509 1765 1 56 
66 Elund akan 1659 1357 1750 161 

Pun j R , 1929 1643 1576 17e 

Average 1760 1500 1697 1 61 

1966- Virippu . 1 777 1413 1841 : 7C 
6 7 Mundnkan \2C)3? 1567 2058 19i 

I'un j a 206 3 1785 2073 199 

Average 1960 1582 1992 1 81 

Virippu 1879 ldl8 1792 ? 73 
1967.- Mundaknn 1 W? 1675 1872 1 85 

6s Pun j a 237 2 21 23 20: 0 217 

Average ?053 1739 l ?'!s 1 ?? 

Vi ri ppu 1727 
;968- Ximdnkan 24.3 2 

6 9 Fun j 3 1980 

Ave r ~ g e  2045 

1969- Vi rippu 1706 1412 21 86 1 8a 
70 Mund'akan 2074 1567 21 83 1 94 

Pun j a 2402 2060 - 2735 2 41 

h e  rage 2060 1680 21 49 204 

1970- 
Virippu 1941 1708 2331 201 

71 Mundalmn 2279 1798 261 2 21 4 
I'un j e 26 24 2907 2794 271 



The broad  p i c t u r e  emerging from t h e  nbove Tnble i s  t h a t  t h e  y i e l d  r a t e  

i s  t h e  lowes t  i n  t h e  Vi r ippu  senson  and t h e  h i g h e s t  i s  +*he P u n j n  crop.  When 

a l l  t a l u k s  a r c  t s k e n  t o g e t h e r ,  by  and In-ge ,  t h e  c.voralr;e y e i l d  r i s e s  rts one 

moves fnom %he V i r i p p u  %hroukh Mundakan on t o  t h e  Pun;is season .  I n  t h e  mid- 

land t n l u k s , o v e r  t h e  e n t i r e  p e r i o d ,  t h e  Vir ippu c r o p  h a s  t h e  l o w e s t  y i e l d .  

During t h r e e  y e c r s ,  t h a t  i s ,  1962-63, 1964-65 and 1968-69, t h e  Mundnkan 

y i l eded  t h e  h i g h e s t ,  m d  i n  t h e  r ema in ing  seven  y~:ars, r 'unja  yielcl. l e d  a l l  t h e  
/ 

t h r e e  sr?risona. i ~ s  ?c?r R S  l o w l n n d  i s  concerned, i n  a l l  t h e  y e a r s  excep t  1964-65 

Punja has the h i g h e s t  y ie lc l  among the  t h r e e  seasons .  On t h e  o thc rhend ,  i n  

the  lowlend t n l u k s ,  t h e  Vi r ippu  c r o p  h e s  r e p o r t e d  t.hc l o w e s t  a v e r a g e  y i e l d  i n  

nine o u t  of t h e  t e n  y e a r s .  I n  t h e  rrixcif group  of  t n l u k s ,  t h e  p i c t u r e  i s  s131gh- 

t l y  mixed, and n a t u r a l l y  s o .  However, wc: n o t i c e  t h E t  t h e  summ2r c r o p  i s  on 

top i n  seven o u t  of 10 y e a r s .  The d e p n r - m r e s  f r o m t h e  g e n e r a l  p a t t e r n  o f  i l  t e r -  

seasonal  v ~ r i c . t i o n  i n  y i e l d  are presumct . ly  due t o  rzniiorn f a c t o r s .  Th i s  I s  

supported by the  r e s u l t v s  of t h e  a n a l y s j  s of v a r i a n c e  r eTe r red  t o  e a r l i e r  i n  

Table 3.  I n  Tnble 5  t h e  summnry of t h c  m c l . g s i s  of.' v a d n n c e  c o v e r i n g  t c n  

yoers i s  p re sen ted .  

Tsble 5: l~3i'itYSI.S OF Vi?RIASCX 

TXY 
Er ro r  

Tota l  749 '( 371 74597 

The r e s u l t s  of t h e  nnn, iysis  of v ts i : tnce  c l e c r l y  b r i n g  ou t  t h e  f a c t  

t h a t  i n t e r s e a s o n a l  v n r i r r t i o n s  . i n  y ic . ld  are highly s i g n i f i c o . n t  a t  1 p e r  c e n t  

leve l .  



IV. FACTORS UNDERLYIXG YIELD DIFPEFENCES 

/ 
We ~ o t c C  above t h a t  t h e  y i e l d  r a t e s  v a r i e d  s i g n i f i c a n t l y  between 

t h r e e  regions  r x l  betwcen t h e  t h r d c  seasons. s h a l l  now a t t empt '  t o  i 

t i f y  t h e  i't.2 '; 3.*3 :*-hi ch account f a r  Bhe 'int erregiona!. and i n t e r s e s s o n a l  

va r ia t5ons .  

( a )  As be t r een  the r q i c o s ,  ;;he avemge  y i e l d  of r i c e  was seen tc 

be tho highest. 5.1  the h i , ~ h l a n r  and t h e  lowest  i n  t h e  lowland. Tnter-  

r eg iono l  d i f f e r ~ n c e s  ic y i e l d  r a t e  ma; h c  due t o  d i f f e r e n c e s  i n  qlimati 

s o i l ,  cronying j ,~ .+ tc rn  ,e tc .  

( i )  Cl imat ic  con2it.ions sho ;~  scme variat ions among t h e  t h r e e  regir 
. . . I  

Clima5e la t h e  highland is cool  and t r a c i n g  f o r  most part of t ha  'year;; 

cve r  the  winter  i50nths i n  -tho h igh  rn;.lges t h e  temperature  ikrops t o  10Ui 

dur ing  thc '  day m d  Z,ouche,c +he f-eoziug p o i n t  d t  n igh t .  Ia t h e  midl'an I 
Icvlcnd,  t h c  clina'e ra ho t ,  rile fomperat.ure rznging from 20°c t o  25001 

IO :;lay b4 1.rrne 3 . ~  mind t h a t  the r i c e  c r o p  required nigh temperature: 

Hcl t~t i - re  L m i d j t y  is Xigker i n  t h e  lrwland t han  i n  t h e  qidlanrl and h ig  
. 

Eut, khcn, 9p;:;ions a re  di.rided OF t ? e  i n f l uence  of humidiCy on t he  2 e  

m a x e  of 3hc crop. Taming to  reinf.111, it t e n d s  t o  i nc r ea se  as we mop 
, 

?:wm k32 lovland to, t h e  h ighl~.nd.  SuS t h e  i m ~ r e s c i o n  one g e t s  from l o  

a'; t n e  t~i;n-.~tA = c i n ? ~ . l l  d a t a  f o r  A peri'bd of f i f t g  yectrs, i931-195i, i d  
I 

i~terrc?, . t ! .mai .:aiintj.an i n  rainftC.1 is no t  much. k r t h e r ,  with regarq 
\ I 

i f  a f t e r  ~11, i t  i s  i t s  d j a t r i b u t i o n ,  rnthp'r than f h e  t o t a l ,  4 
I 

i s  nore releven-t .  n u s ,  t h e  i r i t c r reg iona l  d i f f e r e n c e s  i n  c l imate  d o  

sugges t  a GeEini te  pa-;;tern s o  as to oxpla in  t h e  observed d i f f e r e n c e s  

y i e l d  between t h s  t h r e e  regions .  



( i i )  The higher  y i e l d  from t h e  highland region i ~ ' ~ e r h n ~ s  due t o  

crop pin^ p e t t e r n  p r e v a i l i n g  there .  Tho cropping i n t e n s i t y  i n  t h e  highland 

region is g e n e r a l l y  low compared t o  t h e  paddy a r ea s  i n  t h o  o t h e r  two regions: 

I n  t a l u k s  l i k e  l'eermede and Udumbanchola on ly  one c rop  i s  r a i s ed .  I n  no 

t a l u k  more t h a n  two crops a r e  *&en; even where two crops e r e  grown, one 

crop c la ims t h e  bulk of t h e  a r ea .  I n  D ~ r i k u l a m .  f o r  ins tance ,  8 l i t t l e  over 

94 pe r  c e n t  of t h e  paddy a r e a  i r  ecccun$ed f o r  5 y  Kcndakan o r  winter  crop, 

and only  6 perbent i s  sown t o  Virippu. I n  thc  North Wynad and South Wynad 

t a l u k s ,  over  90 percen t  of t h e  a r e a  i s  under t h e  win te r  crop and t h e  r e s t  i s  

ucder I'unja c r  summer paddy. I t  i s  worth examining whwther t h e  lower cropping 

in* o n s i t y  i n  tho  hiahlehd i s  t h e  reason  Sehind t h e  h igher  y i e l d  r a t e  there .  

( i i i )  I t  i s  g e n e r a l l y  hc ld  t h a t  a s u b s t a n t i a l  propor t ion of t h e  inherent  

y i e l d  o f  r?, p l a n t  i s  governed by t h e  gen~$+,ic '  c g n s t i t u t i o n  of  t h e  s t t ra in  of 

t h e  seed and on ly  ;B p a r t  o f ' t h e  a c t u a l  y i e l d  i s  . a t r i b u t n b l e  .to environmental 

condi t ions ,  t h e  q i ian t i ty  awl q u a l i t y  oi' i npu t s  and agronomic 2 r ac t i c e s .  

I n  some of the' highland ta lu l t s ,  l o n p d u z n t i o n  s t r a i n s  a r e  c u l t i v a t e 9 .  O5her 

t h i n g s  remaining t h e  same, t h e  long-durst ion s t r a i n s  a r e  known t o  g ive  higher  

y i e l d s  t han  t h e  medium o r  short-durati im v n r i e t i e a .  This hunch is a l so  n 

mntter  f o r  f u r t h o r  i nves t i ga t i on .  

( i v )  A s  with topography nnd climnte,  we a l s o  observe d i f f e r e n c e s  i n  

s o i l  t ox tu ro  and f e r t i l i t y  between -;he regions .  1% may be r e c a l l e d  t h a t  

t h e  highlttnd reg ion  is  dominat,ed by l a t e r i t e  and f o r e s t  s o i l ,  I n  t h e  mi6- 

land one comos ac ros s  s%re t ches  of 1 a t e r i t e ; f o r e s t  s o i l ,  and a l l u v i a l  s o i l .  

As a g a i n s t  theso ,  t h e  lowlend is predominenfly sandy; i n  a few lowland t a l u k s  

pea ty  ortKarl '  s o i l  is  a l r o  found. The sandy so ' i l  i s  h igh ly  porous an$ 

extremely d e f i c i e n t  i n  o l i  major pl ' rn t  foods. The .peaty s o i l  is  chorac te r i sed  -. . , .. . 
by -paor tmntitm and dra inage  and low f e r t i l i t y .  - f i r t h o r  t h e  Knri  lands  a r e  



s u b j e c t  t o  annual inundat ion under s a l t  writer w i . t l ~  se r ious  adverse effed 

on s o i l  f e r t i l i t y ,  loading t o  frequen-t c rop  f a i l u r e s .  Thus, t h e  s o i l  

i n  t h e  lowland pppears t o  be i n f e r i o r  to'  t h e  s o i l  i n  t he  midland and th 

highland. However, paddy i s  a h igh ly  cdap tab le  c rop  i n  terms of s o i l  co, 1 
d i t i o n s .  A t  t h e  same t ime, d i f f e r e n c e s  i n  the'.;65.1:, -bccxture ,may have so! 

I 
bear ing  on y i e l d  d i f f e r ences .  The highir  porous srznfly s o i l  i n  t h e  lowla 

reg ion  has poor r e t e n t i o n  capac i t y  compared t o  t h e  l a t e r i f e ,  a l l u v i a l  or  

f o r e s t  s a i l s  covering t h o  othe'r two regions. I n  t h i s  con tex t ,  t h e  c r i t i  

v a r i a b l e  a f f e c t i n g  t h e  y i e l d  r a t e s  i n .  t he  t h r e e  rzgions  may perhaps be U 
. . 

g r e a t e r  l o s s  o f  water through F'erbolat'ion'and s eepege ' i n  t he  lowland r e i  

r a t h e r  than  t h e  lower f e r t i l i t y  of t h e  lowland s o i l .  , "Thk t y p a l  of so i l  

s u i t a b l e  f o r  paddy c u l t i v a t i o n  depend mofe on t h e  condi t ions  under which 

p l a n t  is grown t h e n  upon t h e  n a t u r e  cf thei s o i l .  The iemi-aquatic condi 

.under whic.h .i+, i s  c u l t i v a t e d  n e c e s s i t e t e  a heavy s o i l  through whicb irri . . 
g a t i o n  water w i l l  no t  pe r co l a t e ,  f o r  t h e  demands of t h e  p l a n t  regarding 

v a t e r  a r e  more p r e c i s e . t h s n  are i t s  demands on s o i l  condit ions.  " 5  Pond1 

observes: ItRice is doub t l e s s  the most adap tab le  food crop man grows, and 

enough water zemsins on t h e  s o i l  u n t i l  t h e  maturing of t h e  crop, it can 

d u c e . a t l e a s t  s l i t t l e  g r a i n  on . s o i l s  %hat  a r e  unbel ievably poor i n  plant  

nutrients!6 

(b )  Yie ld  d i f f e r e n c e s  between t he  t h r e e  sesgons were found t o  be 

h igh ly  s i g n i f i c a n t .  The Virippu c r5p  r e g i s t e r e d  t h e  lowest  y i e l d  while 

h ighes t  yield w a s  r e a l i s e d  i n  t h e  Punjo season. To what ex t en t  a r e  the  

i 'n terregionnl  v z r i a t i o l ~ s  bin y i e l d  c?ue t o  d i f fe - rences  i n  c l ima t i c  and otb 

environmental condi t ions?  How much are the v a r i a t i o n s  due t o  ,genetic 

f a c t o r s  and agronomic pxcc t ices?  Is t h e r e  any i n t e r a c t i o n  between 

5 ' ( ~ . ~ .  G r i s t ,  Rice, Longmans,. Green and Co. 1960, p.17 
6 o  Loc. c i t .  



environment a1 cond.itions and c u l t u r a l  p r a c t i c e s ?  We t u r n  t o  t h e s e  

ques t i ons  now: 

(i)' The Virippu hwl ~ u n d a k a d  crops aTe r a i s e d  Ouring t h e  monsoon 

season. The Virppu season p.ynchroniseswith t h e  Southeast  monsoon. The 

i r: 
c r o d g r o m  under c loucy cocd i t i ons ;  t h e  cvai la i !e  cun i igh t  dur ing t h e  

Vir ippu season i s  l e s s  'Uhdn .that i n   the^ months of t h e  year. ~ Ioveve r  

i s  d i f f i cu l . :  .:o forn e f i r m  judgement 03 t h e  s f f e c t  of t h e  
. 

i tLsoasona1 v a r i a t i o n s  i.n s u n l i g h t  on t he  perfarlnance of t h e  crop. In 

t h e  f i r s t  p l a c e ?  t h e  dn ta  on s u n l i g h t  (reckoned i n  t e r n s  df, say  t h o  

.number of sunny/r3inSv days) du r ing  t h e  per iod 'under au.mey, a r e .  no+ r e a d i l y  

ava i l a5 l e .  Secondly, one does no t  know whether t h e  a c t u a l  s u n l i g h t  . u sus l l y  

, a v a i l a b l e  dur ing  t h e  Virippu k e a s ~ n ,  fhough l e s s  thnn t h a t  of t h e  o t h e r  

two seasons,  i s  no t  s u f f i c i e n t  f o r  pho tosynthe t ic  e f f i c i ency .  The i n t e r -  

seasonal  v a r i a f i o n  i n  temperature.  and r e l a t i v e  humidity i n  most p a r t s  of 

t h e  S t a t e  does not  seem t o  be very grea t .  The temperature du i ink  +,hs 

Virippu season i s  e v i d e n t l y  love= than  t h a t  of ~ u n d c k a n  and Punja s e s s o ~ s ;  

buf t h e  d i f f e r e n c e  i s  n o t  much. A', any r a t e ,  it i s  a9 open ques t i on  

whether t h e  temperature dur ing t h e  V - i p p u  season is  so l c v ' a s  t o  depress  

i t s  yield.. A s  mentioned ear l i e ' r ,  -3htro i s  no consensus on t h e  e f f e a t - o f  
I 

high  humidity on t h e  y i e l d  ra% o?' n ~ d 3 y .  But it has been observed t h a t  

+he high humidity curing t h e  ponsoc.n season i s  a . s e r i o u s  emironmental  

problem. "The humidity i nc r ea se s  r,ho s o x e r i t y  of a t t a c k s  by i n s e c t s  and 

diseases. I, 7 Clo~iCy atmosphere, It Y t temperature en2 high  humidity obta ined 

.dur ing  Vir ippu season favour t h e  :r ice b l a s t  d i s e a s e  and b a c t e r i a l  l e a f  bligh-5. 

On t h e  otherhand,  t he '  P u n ~ a  c rop  i s  r e l a t i v e l y  f r e e  from these  adverse  con- 

d i t i o n s .  During t h e  Pun;ja season t h e  temperature is  high; t h e  sky i s  c l e a r  

and t h e r e  i s  adequate ~ c n l i g h t ;  and r e l a t i v e  humidity i s  low. Notwithsba- 
/ 

ding  t h e  above, one i s  l e d  t o  t h e  conc lus ion  t h a t  i n t o r s e a s o m 1  v n r i e t i o n s  . 
t 

v . .  . 
1 Randolph Barker an4 M a h ~ r  Mcnpr?.has, nEnvironmehtal and o t h e r  Fect  o r s  

I n f luenc ing  the Per f  o ru ia~cc  of Now High P i e i d i n g  Y a r i e t i e s  of m e a t  
and Rice i n  A s i a " ,  Auricul ture l .  Develo~ment  i n  Developiag Countries - 
Com a r a t i v e  Experience, Indian Soc ie ty  o f  Agricul%ural  Economics, Bombay, 
1973, 0.228. 



i n  c l imc l t i c  c o n d i t i o n s  ti0 n o t  f u l l y  e x n l n i n  t h e  d i f f e r e n c e  i n  y i e l d .  

( i i )  There i s  however, n c r u c i c l  e n v i r o n m c n t r l  f a c t o r  which 

Z i f f e r e n t i a t c  V i r i p r u  cnd Mundakan frc:n t h e  i'unjr: c rop .  Tho f i r s t  t*o c r  

depend upon t h e  n o t  t o o  2ependsb le  rains,  w h i l e  t h e  pun jn  i s  i r r i g a f t e d  pa 

The > u n j a  u n l i k e  t h e , c t h e r  two c r o p s ,  i s  r a i s e d  o n l y  i n  such  a r e n s  whcrc 

i s  n s s u r e ~ ?  s u ~ p l y  o f  water .  

( i i i )  The r i s k  e l emen t  i n  t h e  I 'unja troy: is  c o m p a r a t i v e l y  low, the  

t o  c c n t r o l l e d  i r r i g a t i o n .  The re fo re ,  t h e  c u l t i v n t o r s  s h o u l d  be p repa red  

*experiment  w i t h  new i n p u t s  and now t e c h n i q u e s .  Avrt i lable  ev idence  seems 

" f l  s u p p o r t  t h i s  h y p o t h e s i s .  ,Is of  1970-71, a b o u t  54 p e r c e n t o f  t h e  ;'. .*-'.. 

was u n d e r  t h e  new h igh  y i e l d i n g  v a r i e t i e s ,  as aga ins t .  1 3  p e r c e n t  o f  t h e  

Mundaknn n r e n  and 15 p r c e n t  o f  t h e  V i r i  ypu a r e a .  The p r o p o r t i o n  of  tho 

pnddy a r e a  u s i n g  chemica l  f e r t i l i z e r  f o r  t h e  snme xerioZ , h a s  been c s t i  
i n  t h o  Css of b' 
nd a l r t t f e  o v F ~ q i y '  

as ag%ins  72 p e r c e n t  under  MI 
b o i n  V i r i  u -  t h e  e r  en* ge 

o t  ab ,u t  95 p e r c e n t  l e n ~  not, r e e o i v l n g  any mcnXF,.& i s  tRe  f c r s t  i n  the 

8 I 
of  he F u n j a .  Thus t h e  P i ln ja  era;) l e a l s  +he o t h c r  two i n  r e s p e c t  of ado 

t i o n  of moflern i n p u t s  nml p r w t i c e s .  ? '>e a v a i l a b i l i t y  @ f  . i r r i g a t i o n  w a t i  

seems t o  be t h e  main f n c h r  i n d u c i n p  .c'hc. 

c a t i o n  o f  f e r t i l i z e r s ,  e t c .  t o  a gre.1-c;r 

v i r i p p u .  

a d o p t i o n  of irnprovdd s e e d ,  appl i  

( i w )  A v n i l a b i l i t y  o f  m t a r  m e r g e s  as t h e  c r i t i c a l  v a r i a b l e  a f fc  

i n g  y i e l d  rates. I n  t h e  c p u r s e  c f  r e c e n t  su rvey  ninong sample  c u l t i v a t ~  
I 

nnd o t h e r  knowledgesblo p e r s o n s  i n  some twen ty  s e l e c t e d  a r e n s  i n  t h e  &I 

1earneC t h a t  t h e  main c ~ n s t r a i n t  o r  t h e  expcns ion  of P u c j a  c r o p  was l a c k :  

i r r i g c t i o n  f m i l i t i e s ,  f o r  ( lur ing  t h i s  s'eason r a i n f ~ 1 1  i s  reduced  t o  ct ti 

I 
I t  mag hc mentionerl t h a t  even i n  w e a s  where some major  and  medium i r r i g d  

I 

6. Tho S t a t e  ~ l e n n i n ~ '  Board, K w l a  Sconcmic P e v i w ,  1971 , Government of  i 
1 972. 
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p r o j e c t s  were completed, f o r  examplc i n  Pn lgha t  and Trivandrum c!i s t r i c t s ,  

' t h e  c u l t i v a t o r s  complained t h a t  they d c  n o t  ge t  vrster for t h e  Punja  season. 

This i s  exempli f ied  by t h e  l i m i t e d  e x t e n t  of t h e  l'unja crop i n  . t he se  ' 

two d i s t r i c t s  where t h e  major i r r i g a t i o n  p r o j e c t s  so f a r  undertaken i n  tho' 

S t a t e  a r e  most ly  concentra ted.  I n  such a r e a s  i n  t h e  two d i s t r i c t s  where 

Punja  crop i s - r e p o r t e d ,  t h e  cu1,tivcttors depend on o t h e r  sources  of  water  

l i k e  r i v e r s ,  l a k e s  ~ n d  p r i v e t e  tanks  and w e l l s .  I t  i s  s i g n i f i c a n t ,  t o  no te  

t h a t  t h e  e x i s t i n g  i r r f g a t i o n  schemes s e r v e  o t  b e s t  t o  s t n b i i i s e  t h e  Virippu 

and Mundakan crops and a r e  n o t  ~ b l o  t o  . r e l e a s e  any wcter  f o r  a t h i r d  crop. 

S U M M Y  AND CONCLZTS ION 

Environmental f a c t o r s  p l a y  a d e c i s i v e  r o l e  on t h e  y i e l d  of r i c e  i n  

K e r ~ l a ,  Among t h e  environmental f a c t o r s ,  t h e  most c r u c i a l  one appears  

t o  be t h e  a v a i l a b i l i t y  of wnter. A v a s t  p ropor t ion  of t h e  paddy crop toCny 

depends on t h e  r a i n f a l l .  Even i n  a r e a s  where major i r r i g a t i o n  p r o j e c t s  

have been completed, t h e i r  e s s e n t i c l  r o l e  i s  one of p r o t e c t i n g  t h e  crops 
\ - 

r a i s e d  dur ing  t h e  monsoon senson. S i g n i f i c a n t l y  enough, t h e  P t ~ n j n  c rop  - . . 

which g i v e s  t h e  h i g h e s t  y i e l d ,  remains ou t s i de  t h e  s t r e am of i r r i g a t i o n  

provided by t h e  Government. 

The conclus ion emerging from th? p re sen t  s t udy  i s  t h a t  k e r a l a  ha s  f a i l e d  

t o  f u l l y  e x p l o i t  ifs abudant water  resources .  The S t a t e  r e ce ive s  about 

3000 mom. of r a i n f a l l  c year .  Moreover, t h e  year  t o  yenr  v a r i a t i o n . '  i n  

t o t a l  r a i n f a l l  i s  compara+,ively small .  Toda.Ee the investment ho.s been 

concen t ra ted  on s u r f e c e  i r r i g a t i o n .  A proper  i r r i m t i o n  system ehould 

seem t o  supply  water  when it i s  most needed and o.t t h o  r a t e  i n  which it 



w i l l  be most product ive .  I!-:.:.p, p r h a p s ,  l i e s  t h e  s i gn i f i c ance  of 
h 

u 5 i l i s a t i o n  of ground water  resources .  Given +he heavy p r e c i p i t a t i o n  

t h e r e  should be a l a r g e  r e s e r v o i r  of ground water i n  t h e  E t a t e  which 

s t i l l  r e m ~ i n s  untapped, i f  no t  unexplored. The Task Force on Ground 

b 
Water Resources c o n s t i t u t e d  by t h e  Sfr.~.tc Planning Borqrd L s e r v d  t h a t  

llgroundwster i n v e s t i g a t i o n  and survey i n  the  S t a t e  is i n  i t s  infancy",  

S tud i e s  c a r r i e d  cu t  by t h e  Geological  Survey of I n d i a  i n  Alleppoy Distl 

experiments of t115e well const ruct io?l  by t h e  Fub l i c  Hea l th  ~ n ~ i n e e r i n g  

~ e ~ a r t m e n t  i n  Quilon and Alleppey D i s t r i c t s ,  exp lo r a to ry  d r i l l i n g  by 

Cent ra l  Ground Tkte r  Board i n  some p s r t s  of t h e  Strte have .all yie lded 

promising ~ e s u l t s .  Tho e x p l o i t a t i o n  (I:!? groundwater i s  a t  p resen t  leg11 

l'hn f u t u r e  i r r i g a t i o n  plans of t h e  'Stn-t'e must . reddress  t h e  p resen t  imb] 

by r e s o r t i n g  t o  what t h e  I r r i g a t i a n  Commission c a l l s ,  "conjuact ive  use 
\ 

s u r f a c e  and ground water". Buf t h e  :mture and e x t e n t  o f  t h e  adopt ion 

c f  such " c ~ f i i ~ m . 2 t i v e  use"  progranme should ,  of , course ,  be  based o n  a 

c a r e f u l  analysis of ,311 t h o  economic cspec t s  involved. 



APPENDIX TABLE I 

Area  under  t h r e e  c r o p s  i n  
t h r e e  r e g i o n s  

'% Rrea under  paddy $ n ~ e a  unde r  paddy 
Talult V i r i p p u  Mundakan Pun j a V i r i p p u  Mundakan P u n j a  

, --------------------------------------  

I ' a thansmthi t ta  
Pathanapuram 
Deviko lam 
Peermede 
Udumbanchole 
Thod upuz ha 
C h i t t o o r  
P a l g h a t  
South  Vynnd 
North Wynad 

Ave=.sns f o r  : - 
h i g h l a n d  

Mtdland 

Neyynt f inkarn  
T r  ivandrum 
C h i r n y i n k i l  
B o t t a r a k k a r e  
Kunnat h u r  
Msvol i k a r a  
T h i r u v n l l a  
Changan~ch  e r r y  
klwaye 
Kunnathunadu 
Mo o v ~ t t u p u a h a  
T h a l n p p i l l y  . 
Ottnppnlnn: 
Ponnnni 
Iiozhikorl r? 

T h i r u r  

~ ~ e ~ ~ ~ ~ ~ ~ : ~ M i d -  1 nnd 

Lowland 

Knrunagnppcl ly 
h b s l a p u z l m  
K a r t h i g a p p a l l  y 
Kuttannd 
S h e r t ~ l l  h i  

Cochin 
X'ctrur 
Chow,?hnt 
Crangctnnor: r 

Average f o r  Low- 
land  



APPENDIX TABLE 11 

Average Yield  of Virippu and Mundakan i n  D i f f e r en t  
Taluks f o r  t h e  per iod 1961-62 t o  1970-71 

(Kg .  pe r  h e c t a r e )  

Taluks Virippu Mundakan 

Pa thanamth i t t a  
Pathanapuram 
Devikulam 
Udubenchola 
Thodupuzha 
Chi t toor  
P a l  ghat  
Peermade 
S. Wynad 
N. Wynad 

Neyyat t inkara  
Tr ivand rum 
Chi r ay ink i  1 
Kottarakkara  
Ku nna t hu r  
Mavel i k a r a  
Thi r u v a l l a  
Changhnache r r y  
A 1  waye 
Kunnat hunndu 
Muvnt tupuzha 
Tha l app i l l y  
Ottappalam 
Ponnnni 
Kozhikode 
Thi rur  
Cennano r e  

Karunagappally 
AmbaLapuzha 
Karthikappal ly  
Ku t tanad 
S h e r t a l  l a i  
Cochin . 
Parur  
Chowghat 
Crang~nnure  



iFverage ' y i e l d  o f  Paddy, 1961-62 
to 1970-71 

(Kg. per hectare)  

V i  rippu Mundakan . Punja 

Kunnnthur 

Mnvelikkarn 

Thiruvalla 

Changanacherry 

A1 waye 

Kunnn thunadu 

.Moovattupuz?c 

Thnlapi l ly  

Ponnani 

10. Thirur 

. 1 1 .  KsrunagCpyal l y  

12. :.mbaleyuzha 

13, Karthigappally 

14. I'nrur 

15. Chowgkt 

1 6. C rang nnnure 

17. Chenghnnur 

18. Kottnyam 

19. ?lecnnchil 

20. Vaokom 

2 1 , Mukunda purnm 

22. Trichur. 

23. Hosdurg 

24. Kascrngod 

25.  Quilon 
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