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S t l M h l  A K Y  

Data from 94 cxpcnrncnts on wrghum/pigconpc~ intcrcn,ppmg wtrc cx.\mmril f u r  rvwlrnrc 
that the ,tabilrt) 01 ytrld is vrcatrr *ith ir!tcrrropping than ~ o l r  croppang. hlnhl l l ty  c r f  lltr n u p r  
camponcnt (wryhum) w a ~  c x a n l n d  I,) ~ ~ l c u l d t l n g  the d i r l r i bu t i o~~  ol )xlcl\: str lul~t+ 111 lhr 
overdl lntcrcroppmy syrtrm wra rxalntrtrd 1,s cdculrting coefl~c~rnts <,I trrlat!,m. 11) < o m -  
puttng rcgrrsaons ol yirld arinst an cnvtmnmcntal indcx, and by ntvndtlny th r  pnrl>~ll~l~t) i,l 
monetary rrlurna lall!ng below yivrn 'dtaarrrr' Irvclr. All thc'c qprodchcs havr rc,mc, rnrrlr.  

Lzklng Ihc last as an examplc, it war leu18<l thrt for  a putirulu ' d ~ r u t ~ . r '  Iet,rl quotr#l ,  \rllr 
ptllconprr would fail onr year ~n f ~ c ,  role wrghuln o w  yrar in eight, l ~ u t  intcr~rc~pptng only  
one yru in t h l r 1 y . r ~ ~ .  lnlcrcruppiq yrvr yteld advantrycr undcr a wide rmgc of rnvtr<rnrnrntrl 
conditions md thcrr was no rtanificmt cvidcnrr that advanlayes wrrr Krrstrr undcr litreas. 'l'ha 
Ir dncussrd tn rcl*tion to posriblr rnc~han~r rns  contribuuna to prcstrr ylcld ~trlul~ty. 

It is o f t en  suggcstcti that  i n i p r ~ ~ r c t l  s t ah~ l i ty  of yield is one  01 thc mdjnr leasons 
why intcrcroppiny conr i~ iues  t o  I]? ,111 extremely important  practice In rriany 
developing areds < ) I  t hc  w ~ ~ r l d ,  especially those ;Ireits of g ~ . c d t ~ r  risk ( t i iyer ,  
1 9 4 9 ;  J~ )d l t a ,  197'9; I\;orln;~n, 197.1). 1iu1 dr yet there is littlr ~ ~ ~ I . I I I I I I . I I I \ ~  1111or- 
r n ~ t i ~ ~ n  o n  tllc rn.lgnitt~(lr or  pr.ictic.~l importance of  his i r n p r o v c ~ ~ l c n ~ ;  1111luct1, 
in many  si tuat ion< tlicre ir still c n ~ i s ~ ( l c r ~ l ~ l r  ~ l o u l ) ~  ilr 11) wlic~llrrr ~rnllroved 
stability is actually acl~ievcd.  

Se\cral  mcclianisms rniglir I~rilifi , t I~out  improved st;lI)ility - c . ~ .  I I  oil(, crop 
fails, or  grows ~ ) o o r l y ,  the  I I I I I V I  t o  s o m r  r x t c n t  I I I ~ )  c ~ ~ m l ~ r n s , t t c ;  st1111 ~ .o rn -  
pensat ion clearly c.;itinot occur  i l  t he  rr(ll)\ drc gro\vn styat;tlcIy. F I S I I ~ I  ( 1!)7h) 
obscnc t i  such c t ~ ~ n p e n a . ~ r i o n  when ~ I I C  111;ti~c in sonic n i , t ~ ~ c / l ~ c ; l t ~  I I I I ( . I ( . I I I ~ S  

sut'fcrcd darnagc. c111c t o  I I ~  . ~ r ~ d  1lisr.15r. l io\vt~vrr ,  11,1rw,~~1111 L ~ ~ i ~ l  l'ricr (lCJi(i) 
h a w  ~ ~ u r s t i i ~ ~ ~ ~ t l  t11is C ~ I I I ~ ~ I I S ; I ~ ~ ~ I I  tsll'rct, r cpor t i l~g  1r111n t11ci1 c h p r r i n ~ c ~ i t \  ,!I 

tltr 11itcm;ttion;il Kicc Kescdrc 11 I n s t ~ t u t c  that i l  rrcjp I,~ilure ocrurh I . t t r~ in the. 
SCISOII. t hc  s u h s ~ . t l t ~ ~ ~ n t  C O I I I ] ~ C I ~ S ~ ~ ~ I I ~  111.1) not ~ i l l s r t  the c.trllcr i n t c ~ c ~ c q )  coin- 

pctit11111, thus ~ I I ~ ~ I ~ I I ~  thdr \OIL,  cro111)i11~ 1i11gl11 I I I ~ C I I  I I ~  ,I !nor<, +i,tIilr \ ) \ I I ~ I I I ,  

Inrrrcroppirig coultl a l s i ~  prijridc Rrcatcr 51.ibtlity ~f its yicl(l . I ~ V . I I I ~ . L ~ ~ \ .  ( . ~ I I T I -  

p ~ r e d  with sole croppilig, werr  q c a t c r  under  \ t r rs \  t l i ' i~i  iton-stre\\ ( on t l i t i~~r i s .  
since this would nicdrl tha t  Intrri r t ~ p p i ~ ~ i :  yieltls in acaat~ns 01 \trcsa wi~tlltl 1101 

decreasc as much as yielcls r )fsulc  crops. Greater  y~c l t l  atlviir~tagrs u ~ i d r r  ,tress 
have olren been suggested as I pr~)lral)lc cflcct 01 i n t c r c r t y j ~ ~ n g  llut \.cr) little 
information is available o n  this aspect and  its possil)le rcldtion with ylt.111 stdbi- 
lit). This is considered in some  delail in the data  presented later. 

A fur ther  m c c l ~ , ~ r ~ i s m  for improving st,~l)ility could occur  whcr r  i111crc ropl)ing 
t ICRISAT ,Journri .krticlc No. 1 1  7. 



provides a buffer against pests and diseases, for example where onr  crop acts 
as a barrier against the spread o f  a pest or  disease of the other crop. The linlited 
available information indicates that pest and disease incidence can bc less in 
certain situations, but  grcatcr in others where, for example, the presence of one 
crop alters the niicroclimatc of the other in a way that favours a pest or disease 
(Trcnbath, 1975). This is a very co~nplex  field, in which generalizations are 
difficult, hut it is not considered in any further detail in this paper though it is 
potentially very important in farming practice. 

Most of the quantitative work on  stability has been limited to mixtures of 
genotypes within a given crop, mainly examining the possible benefits of  a 'multi- 
line' approach in what is essentially still a sole crop situation. 'Trcnbath (1974) 
summarized this work and f o ~ ~ n t l  that, a t  best, the improvement in stdbility 
was only marginal. Greater improvements might however be expected in a 

intrrcropping situation where tlrcre arc higfirr differc~~ccs betwcrn 
crops; Sol instdncc, this scrrnh more likely to  give rise to situ:~tit)nr where the 
effects of an atlvcrsc environment on thc two crops arc sulficirntly different to  
allow meaningful compensation by the better growing one. This suggestion is 
supported by evidencco of improved stability in oats/bitrley intercropping 
(Daniel, 1955;  hlorrish, 19.74) and in cercal/le~wtnc inter crop pin^ ((;licmeroth, 
1950; Papadakis, 194 1). 

A further prol~lern 01 past stability studies is that onl) 1imi1c.d data have 
heen av;lilable. The plcscnt papcr exanlines a large 1)011y ol ;~\,lil;tblc data on 
sorghum/pigeonpca intcrcropping, which is an cxtrc~nely i~rrportant cornhin,t- 
tion in many parts of India (Aiyer, 1949). 'l'hc f;irmcr's (11)jrc.tivc with this 
coml)i~iation is r~sually to producc ;I 'l'ull' yicltl of sorghulr~ (i.r. .IS n~uclr as 'I 

sole sorghum crop) ant1 somc 'atlditionul' yield of p i ~ c o n p c . ~  (Krialir~~~murttry r .1  

a/. ,  1978), which hds c ~ l s ~ ~  I)cberl thc ol~jcctivc ill  Inost 0 1  ~ h c  cspcrirnc~rtal work. 
In general, tlir concc'pt ol'improvctl st;rl)ility is relatively str;~ightlorwartl ant1 

can bc l';iil.ly simply tirfincd ;is less varial~ilily o v c ~  tlil'fcrcn~ ac.l,ons or s i tu ,~-  
tions. But c l u ~ ~ ~ t i f i c a t i o n  ol' the dcgrcc of s t~l) i l i ty  is I;tr 1r111n strdiKhttorw.ird, 
anti thc intcrcropping system itself p o s o  some special p ro l~ lc~ns .  In addition to 
rxamini~rg the stal~ility 01' the important sorgI~um/pigcorr~)ca c.o~nl)i~ration, 
therefore, the purposc 01' t h ~ s  paper is to  illustrale some ol t l ~ r  methods that 
might be of general use in i~~tercropping studies. 

M A T E R I A L S  A N D  M E T H O D S  

Results from 94  experiments carried out during the years 1972-78 were col- 
lccted frorn a numbcr of sources (Appendix 1). Fifteen of the experiments did 
not includc sole pigco~lpea and another 14 did not includc sole sorghum. 1'111. 
optimum intercropping populatioti for each crop is gcncrally hrltl to  I)c the same 
as its sole crop optimum (Krishnamurthy 01.) but only 51 of thc cxperinic~its 
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