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J.R. ~ l t 4 0 1 ~ 1 0 '  

both hybr ldo md v r r l o t f r a  ar ontr laa, #nor barn grown rultl Loort1onaly 

t n  Indf r m d  Poklotrn. fho  g ro in  y l a l d  d r t r  o v r t  I l v r  yerrt hrvr barn 

m r l y @ r d  tn  r nurbor o f  wry$ t o  rramina t h r  a t r b t  \ l  t y  a? tho ultrfor, 

A r q r o a a l o n  onatyala lnd lcotad tha t  tha broadar'a prooodurr a t  

a ~ l o c t l n g  amongrt tho hl@hart-yla ld ing  a n t r l o r  oamro r n v l  ronmcmtr I# 

c o r r e c t ,  88 I t  1180 a a l o c t r  a n t r i a r  t h r t  p a r f o r m  w a l l  i n  poor 

r n v i  r o n r o n t r .  B a l r c t l n g  a n t r l  a@ on prad! u t r d  par lo rmanar  l n  t h a  

lowrat-y l  a l d l  no r n v l  r o n ~ r n t  appaorm t o  b r  a Lo88 re1 1 r b l r  procodurr. 

The hybr ld r  are gonoral ly h ighor-y l r ld lng than t h r  v a r l e t l o r  but 

ere tar@ a t r b l r .  Tho moat Important r;ourca o f  ganotypr x anvlronront  

i n to rac t i on  I n  tha r #g r# ( l@ i~n  a n a l y r i r  r r ~  dua to  the d rv i a t l on  from 

rha  r e g r r r r i o n a  1~~~ value@), r r t h r r  than r a r l  a t l o n  ba twarn  t h a  

rogroaalong.  Tha v r r i o t l a r  war# aupa r l o r  t o  t h r  h y b r l d 6  i n  t h h  

r a a p a c t ,  h a v i n g  l o w r r  t h r n  r r a r a g @  sZd r a l u a a .  Howora r ,  r 

moan-vrrianoa r n a l y r l r  rhowrd tha t  tha h l g h o r t - y ~ r l d l n g  gwo typ r  war 

a l r r y r  p ro fe r rad  among tho r i i k  r f f l c l r n t  r n t r l r a .  S im i l a r l y ,  a tlrrt 

d rg roo  8 t o c h r r t l c  a f l i c f a n c y  a n r l y r l s  I n d i c r t a d  t h a t  t h a  h y b r l d r ,  

d n p i  t o  t h e i r  i n f o r l o r  r f a b i  l i t y  i n  r r q r a r r i o n  onatyair, mar# r o r a  

r t l k  r f t l c f m t  than tho v r r i r t 4o@.  

1 P r t n c i p a l  Poor1 M l  1 l e t  Braador, ICRI$AT, Patoncharu P.0, Andhrr 
_,,.._ ,, P r a d u h  502 324, Ind ia .  
a P, 



Ona v r r l a t y ,  ICMV 81111, from an adwanord oyc lo  oompoaito 

comblnad h t h  hlgh p l r l d  md r t r b t l l t y .  ftr ulvrntspa ovor hybrtdo I n  

rrontr lbutlng t o  arop y l o l d  a t r b l  ll t y  18 dircwsaed, 

Intm&otim 

thr poarlbi  11 t y  that opon-polltnrtod vr r ic l t lea may ba r o t a  a t rb lo  

I n  y l a l d  than hybrldr ha8 been muah diccuoaed. Over 0 nuabor o f  yor ra  

and acroan rony l o o r t l o n r  I n  I n d l r  rnd  P r k i o t a n  open-pol l l n r t e d  

v a r l a t l r o  and hybr lde h r v r  baan t a r t o d  f n  t h r  f C R f 8 A T  I n t o r n o t i o n a l  

P a r r l  MI l l a t  Ad rp ta t i on  T r i a l ,  IPMA? [ t r b l a  1).  Conooquantly, It I 8  

p o r r l b i a  t o  axamlna whethar tha cuatomrry prooadura o f  8 r l a a t l n g  

rmongrt  the bmrt r n t r l a 8  on maan y h l d  data I o  r @ t l 8 f o o t o r y ,  I t  11 

0180 p o r r i b l a  t a  r n r l y r r  tho r a l r t i v r  r t a b i l i t y  o f  hybr id8 and 

v r r l r t l r r  end t o  exrminr  the con@lat rncy  o f  any d l f f r r r n c r r  o v r r  

ya r r r .  The hypo th ra l r  can then b r  t a r t a d  t ha t  tha narrowing o f  t h r  

prnet lc brae by the sdoptton o f  unfforn hybrid8 ovrr  large rrrrr i radr  

to  Incrse8or i n  v r r l r b l  li t y  o f  y i r l d .  

Soverrl e t r t i r t l c r l  to~hniqumr hrvr  born drvaloprd to onr ly r r  tha 

in teract ion .of grnotypra md envi ronmontr. Aprrt from teohnlqurr r h l o h  

urns sneLyor8 o f  v r r l  r n c r ,  r r g r r a a l o n  rna lyar r  hrvr  been r x t r n r l v r l y  

uaad. Tha fl r r t  p ropora l  o t  r r e g r r r a i o n  e n a l y r l r  l o r  tha purpora of  

r t u d y l n ~  I n t r r r c t l ono  w r r  by Yatar end Cochrrna (1  8381. Mod1 f lcat4onr 

of  t h l r  r r t hod  hsvs baen utod by F in l r y  and W l  lk lnron (19831, Eberhart 

rnd Ru r r s l l  IlB66) and Pmrklna and J lnkr  (1860). ALL  t h u r  mathod, are 

o+~mntIaly tho arme, am the mssn rquerar for tho major componmnt# O? 

v r r i r t i o n  e r r  I d o n t i c r l  I n  r i l  c r r r 8 .  Although rag r r88 lon  en r l y8o r  

here bmon exton8ivrly u8ad they h8va variou# l l n l  tatlono, rroao o f  

which hsva baen polntad out by Wltcoaba end Whltt fngton (18711, by 



k r i gh t  (1m), nd by Btnrmocrglr wrd k r e h  110801, 

f n  a l l  thmo m r l y r m  th) avoty)o y io ld  of a l l  tho gonotyoa i n  ~wl 

r n v l r o n r o n t  l a  t a r r o d  the anv l r on ren to l  indor  and i n  uaad r a  on 

r r a o o o r r n t  o f  t ha t  onv i ronrant .  Tho I n d l v l d u a l  y l o l d  dot@ o f  tho 

n t r l ra  o ro  than ragraraod on tho m v l  ronmmtr l  indlaiaa, g iv lng thrrr 

r o l n  poromotor~ t h r t  daacrlba tho porformmoo o f  arah antryt 

1, tho aaan y l o l d  of  tho ontry. . 
@. Tho rog ro r r i on  a o o f f l a l a n t  of tho ontry. Tho a v a r o ~ o  o o o t t l a l o n t  

f o r  811 r n t r l o r  I n  tho a n o l y r l r  10 1; on t r l ao  w i t h  olopao above 1 

ore oonrldorrd to  bo loar r t r b l r ,  ond tharo w l  t h  rtoper la80 thrwr 1 

aoro r tob l r ,  

3. Tho r raotndor  moon rquoro IA.W.8.) of  tho t nd I v l duo l  rogrooalon 

o n o l y r l r  o f  an ontry.  T h f r  occountr f o r  the d r v l r t l o n r  from tho 

r q r o r r l o n  1Ino and Ind lcr tor  how r r l l  on Indlvlduol rn t ry  maoto 

tho LInoar aodr l .  Tho $128 o f  t h r  R.M.6. I n d l c e t r r  tho d o ~ r o o  o f  

u n p r a d l c t r b l l l t y  o f  y t r l d  o f  r n  r n t r y  rnd  lowr r  vo lurc  r r o  

doriroblo. Ebarhrrt ond Ruraoll (18881 rubrt roct  a conrtrnt,  rh lah  

i r  0 mroourr o f  i n r x p l t c o b l r  r n v l  ronmrntr  1 v o r l  o t ton,  from tha 

2 R.M.S. Tho r r l u r  tho obt r lnrd  f r  to r red 6 but obvlourly boor. a 

r i r p l o  r r l r t l o n r h i p  t o  tho R.M.6, Tho do r t ve t l on  o f  tho R.M.6. I a  

dlocurrod m d  p a r t l r l l y  rccountad for In  Wltcorbr and Whlttfngton 

(1071 I .  

Tho ragrcraion m o l y r l r  o f  vor l  oncr ol#o per t i  t i on r  tho vor imoo 

i n t o  I tr componontr, rnd  the r a l a t i v o  con t r l bu t t on r  o f  E, 6 r n d  Ox€ 

c m  rmrdi l y  bo @@on. 

Rcgrc#oion ua r l y r r r  hove l i a f  t r t i o n r  r h rn  rcroncwlc c r l  t o r i 8  rrr 

aonridrrod, Two t u r t h o r  rnolyaoo have t h r r o f o r o  barn dona u ~ i n g  



To r r r a l n a  the p r t t r r n r  I n  high, avorrgcl ond Lou-y lo ld lng 

m v l  ronmmtr tho v r lu r8  h r  y1016, r ~ g r w a l o n  cor f f l c ten t  and (Od o f  

tho  o n t r i e r  hrvo born p l o t t e d  fo r  tho roan  o f  t h r  rnv i ronmrn t r ,  and 

t o t  t h r  g r a d l o t a d  y l r l d r  i n  t h r  h l g h r o t  and l o r a r t - y f r l d l n g  

rsrvlronment i n  tha t r i a l  [Fig@ 1-81. I n  th i8  way t h r  prmdlotlvr vr lua 

o l  tho l lnaar  modal h8a not baon ax t r rpo l r t rd  bmyond o f  tho rongo of  

tho oxpmrlrrntr,  m d  I n  a l l  ymrra, axoopt 1083, tho lorclot y l r l d  o f  

#bout 800 kg haa1 ~ h f o h  !a t y p i ~ l k  0 f  tha aVOr800 ~ 1 0 1 d  0 f  f 8 I ' m c l ~ ~ ~  

t i r l d n  i n  many rogionn o f  India, 

t ho  eo toc t lon  o f  the boat o n t r l o e  which c r n  bo promatod t o  thm 

n r x t  r t r g r  I n  tha t e r t l n ~  rahama I r  8 moot l .po~t#nt  aon8 ldor r t lon ,  

How do tho top-yf r l d l  ng on t r  i r e  vary brtwmon t h r  8nvi  ronm8nt8? 

Clorr ly ,  thrrr  rrr i r r g r  d l f t r r rncao I n  th r  ranking o f  m t r i a r  botwoan 

tha highart-y i r l d l  ng and lowrat-yi old1 ng rnv l ronrontr and urua 11 y tho 

top two on t r i o r  rrr not common i n  thraa two rxtrrrr snvlronmontr, Of 

norm i n t o r r 8 t  8 tho corpar i8on botwern tho rvs rago-y io ld ing  

rmvlronmont (on rh lah  r reomoorr~t lono arm u ru r l t y  brrod), rnd on tha 

p rod l c t od  por foraancr  I n  the l o r o r t - y i  a l d l  ng a n v l  ronmant o f  the 

exparlmrnt (which 18 .or8 typ ica l  o f  th8 f r rmerr '  f ie td r ) .  I n  th r ra  o t  

tho f l v a  year8 thoro  10 0 common en t ry  i n  t h r  two h l g h r r t - y l a l d l n g  

a n t r i a l  I n  t h r r 8  two rnv l ronmontr  ( hyb r i d  3 f n  1 B t B ;  v r r l r t y  10 I n  

1883; and h y b r l d  33 i n  10041 (Toble 21. 

Within thma top two @nt r ie r  can re loc t ionr  br  nod@ t o r  v r r l a t t a8  

I n  p r r f r r a n c o  t o  hyb r td r ,  and con h t g h - y i r l d i n g  a n t r i e r  be ral8crtad 



w i t h  Low sgd r r i r a a  ? I t  r a l a o t i o n  l a  mad@ i n  tha L e w e a t - ~ i a l d l n g  

ssv l  ronmant than i n  th raa  ou t  o f  f l u @  yar ra  r v a r i a t y  orrn b8 ohoren, 

and i n  t h r r a  ou t  o f  the  f ir@ prara  m an t ry  w i t h  a Low aPd ralua. I n  

the r ~ y l a l d l n g  mvlrwmmt 0 v r t l a t y  oon only br, arlrratod I n  one o t  

tha t l v a  pa ra ,  and thara 18 l l t t l a  d I t f a r ( ~ ~ ~ a  I n  tha o t o b l l l t y  o f  tha 

a n t r l  am [Tabla 8). 

Wo urn  a180 a x r r l n o  tha data by a a l r a t l n g  tha on ly  a l n g l a  baot  

an t r y  r r t h a r  than tha top two. Ua orn  than r a a  how tha  h l gha r t -  

y la ld lng m t r y  ovar r 11 anv i  r o n r ~ ~ l t r  parformr I n  tha lowwt-ylaldlng 

m v l r o n r m t ,  o r  vloa varr r  [Tabla 81, A rrrkrrd oon t r r r t  batmaan tharr  

a n v l r o n m a n t r  aan bm rean,  and I n  o n l y  on@ year  a t h a  

h lgha8t -y l  a l d i ng  an t ry  tha r r r a ,  Howavar, I t would rppaar t h a t  

r a l a o t l o n  bmamd on tho roan  o f  anvlronmantr 18 a o r r  r a l l a b l o  f o r  

r r l o c t l n g  entrim8 that parform w m l l  i n  tho poorret anviron88nt than 

vtoa varra. I n  tha f o r a r r  @or@ tho w o r r t  y l o l d  r r n k  I 8  6, bu t  I n  tha 

L a t t e r  I t  18 13. 

tl L y b r l b  md v a r l a t t o  

I n  gonarrl, tha hybrlda arm highrr-ylolding, d l f f a r  l l tt lr l r o a  

tho v r r i r t l e r  i n  t ha l r  r y l t ~ 8 t o n  aomfflcirnt8, but r ra ,  on rvaraga, 

2 La18 r t r b l a  f o r  tha 8 v r l u r 8  (F ig8 1-6). T h r r r  conc lu r lon r  o r @  

conf i rmad by tho  a r r n  v r l u e r  o f  tne8a pr rammtr r r  l o r  hyb r t d r  and 

v r t t e t i ea  [T rb l a  41* 

2 Since t h r  v r r l a t l @ 8  hrvo  Lower 8 ,, vrLua8 thm tha hyb r lda  wa 

n8.d t o  axamfna th8 / m p o r t ~ ) ~ a  o f  tha d8vlrt!onr from t h r  r a g r u r l o n r  

a0 r rourca  o f  v r r l a b l  l l t y .  Tharelora, tho amount o f  panotyple 

v a r l r b f  L l t y  i n  tha a r p r t l r r r n t 8  har bean r a l a t a d  t o  tha  r r ou r r t  of 

v r t l r b l  11 t y  batwarn rml ronaontr (Tabla 8). fha m v l  mnmmt 48 by far 



the Largaat ooapanont O? v r r l r t t o n ,  the l n ta r . c t i on  o f  t h ~  g~notypoa 

with t h o  onv l  tonmant t h o  @ a r t  L r t g a r t ,  and t h e  d l t ? a t a n @ o  ba t roa t t  

@motyplrl tho r 8 o l l r ~ t .  hwr me oono16er tha gutotype I U W ~ P O I ) ~ ~ ~  

I n t ~ r r o t l o n ,  t h e  v r r l r t i o n  duo t o  d l ? t a r e n o a r  I n  r e ~ r a r r l o n  

ooa t t lo - lmta  i a  I n v r r l r b l y  rooh 8mrlLer than thmt duo t o  tho RJt.B.'r 

(dav la t lonr  fmm WIa r lrgrmoionl.  Binoa Eha v r r l e t l e o  ara oupet lot  t o  

hybrid. I n  r a r p r t  o f  tho d w l r t l o n ~  from tha rogroor lonr (pd vr luor )  

than i t  I @  p o r r l b l a  t h r t  t ho  r a l e o t t o n  o f  v a r i r t t a r  may roduoa orop 

y i o l d  r r r l a b i l i t y .  Uhn a t a b l l i t y  l o r  both gd m d  hiphar Un r r a r rga  

y i  a l d  e r a  t h r  r a l e o t l o n  c r l  t a r l r  v a r i a t i e a  pradorinatcl, a r m  though 

h y b r l d a  would moot t r a q u a n t l y  ba r a l a c t a d  r o l a l y  on t ha  b a a i r  o f  

y ia ld.  ThIr prwlominanoa o t  v r r i a t l a 8  i a  damonrtratad by tho aalaot lon 

o f  a n t r i a r  on thr b r r l r  o f  a  r r l m t l o n  lndrx uhr ra  mtrirr havr t o  ba 

t t f gho r - y lm ld lng  than 8varrga,  bo th  o v a r r l l  and i n  t h o  l o w a r t  

anr i ronmont, and h r r a  a  Lover 60d v8 lua than ararrpr.  I n  a1 1 oeaaa thr 

a n t r y  r r l o c t m d  wra r v r r l r t y ,  e l though I n  1884 i t  I r  l r p o a r l b l a  t o  

mrkr a  ra lmct ion u r i ng  thaaa c r l t m r l a  (Tabla 6) .  

What 18 n o t  c l a r r  $ 8  how thm r u p a r l o r  a t a b i l i t y  o f  u a r i e t ~ a c )  

trrnrlrtm8 i n t o  r-1 tmrma f o r  thm farmar. How, I n  a rpaci  f l c  Lomt lon 

doar Low s * ~  radusa t h e  r r r l a t l o n  f rom ymbr  t o  y 8 r r  i t h a  tampora l  

v r r i 8 t l o n )  88 cornparad t o  8 Low ragraacl lon c o a f t i c i a n t ?  Hou Largo r 

r r d u c t l o n  I n  moon y l a l d  can be r u c r p t e d  t o  r a l o c t  an r n t r y  wi th a 

Lomar 82,,? Tha mawar ~o t h r a  p u u t i o n r  arm important but urut r inobka 

o u t  t h r t  r a g r r 8 ~ i o n  r n r t y a a a  a r e  n o t  8 w i t a b l r  t a r  a t u d f r r  on r l rk  

r v a r ~ ~ o n ,  l n a t a a d  thay h r v r  uamd r momn-vrrlanca a n a l y 8 l r  #ha re  

r rduc t lon  i n  t#gorrl v r r i r t i c m  (or lmprorrmant In  r d r g t r r b l l l t y l  czrn 

ba tr.4.4 o f t  rgliwt rcwlutod yteld. Howrrat, thr l r  m r l y r l r ,  o n l f k  



ragtmeion m a l y # i r ,  mnmt prmbiat tho b&avl#rr o f  tho gwrotypor t n  

d l  t t a rwr t  m v l  ronmantr, 

tho v r r i m u r  m r l y r i r  of Blnrrongrr  rnd bteh (1Or)l war oarrld 

o u t  t o r  011 t f v o  y a r r r .  The r n r l y r i r  a r r e n t i r l l y  I n v o l v r r  p t o t t l n g  

tho  r t r n d a r d  d r r i r t i o n  a 0 8 i n r t  moon y i r t d  o r i n g  tha r a r e  noole t o r  

both r r a r  IFigura 61, ond i t  araumrr thqt  r n t r l r r  o t  q u o 1  u t l l i  ty  Llr 

on r n  l r o - u t l L l t y  o u r r r  w l t h  0 #Lop@ o f  g.0 t o r  r r p r r r r n t a t i v a  r h k  

avrraa t r r r r r a .  liuoh an 4 8 0 - u t l l l t y  ourva i r  i n d i o r t o d  I n  t i g u r r  7. 

I n  arah yaor a l i n e  l a  drawn oonnaating tho r i a k  r t t i a i a n t  a n t r l r e  

I.@. tho80 that  fo r  8 g ivrn l r v a l  o f  y i a l d  prrtormmcrr hrva the l o r l l r t  

atandrrd drvlat ion. Thrt Llno mope r r l r k  r f f l o 4 m t  f ron t l a?  m d  I t  

ir  8Lro i n d i c r t o d  i n  t l g u r r  81s. Thr b a r t  a n t r y  8 u r t  t l o  on t h l r  

t r o n t l a r ,  and i t  l a  ahoren w 1  th  regard t o  t ho  l r o - u t l  l l t y  ~ u r v a r .  f n  

no yaar war an e n t r y  chooon o the r  than t h r  on8 t h a t  woo h l g h a r t -  

y i a l d l n ~  o v r r  a l l  r n v l  ronmrntr .  Thuo, i n  no c r r r  d i d  tha  improvad 

rtmbi ll t y  o f  tha v o r l r t l a r  ovor tha hybrid8 comprnutr  to r  thal  r Lor r r  

y i r l d .  

S t o d \ u t l c  domlnmca tacrhnl qua. (hdarron, 01 1 Lon, rnd Hrrdohar, 

18771 can r l r o  ba u r r d  t o  h e l p  p r a d i c t  on r f l a k  r v r r r r  I r r r a r ' a  

cholca o? r o t l a t a l  typ& A r toohar t i c  domlnrnaa malyml8 arm mt r ic rd  

out on poolad da ta  f o r  hybrid. r n d  v r r i o t i r r  rr mapr r r ta  g ~ o u p a  on 

p r a d f c t a d  y i r l d  I n  t h a  l o w r r t - y l a l d l n g  onvlronmant i n  1679, ism, 

1881, and 1888. D o t o  from 1884 r a r r  o r l t t a d  baomuor tho  h y b r l d r  i n  

tbt yoor or0 gucl l l l t r t ively d l l f r t m t  f r o m  t l m a  I n  tho r r r l i e r  yum. 

A torwr an the Loweot71aLding wrvirmaont l o  j u o t l f h d  b o w m a  I t  1~ 

Dora l ika ty  t o  t a p r r r a n t  f a t a r t a V t a l d  crondl t I6nr than Yho othar 

lololotioa8. Over mart o f  tbe rengr  I n  p r a d i c r t d  ylrrtd8 i n  tho Sarrcrt 



y l r l d l n g  rmlronoonto, hybrtda mare atpotlor U v r t l r t l w  (PIgura 71, 

Fat a~ampla ,  the  o u m ~ l ~ t i v o  p t @ b a b l l i  t y  (hat a v a t I a t y  *auld y l a l d  

ta ro  than 100 110 ha-' wra &out O.P mhl t a t  $ha aana aat lmata t o r  a  

hyb r l d  r o o  about 80% lowot  a t  0.1. 8aoauaa tha  t r o  d l r t t l b u t t o n r  

ammad a t  the lomwt  y l a l d  t r r t r rua l ,  r t a s h r @ t l o  do r ln rnoa  a n r l y a l r  

d l d  not giva oiaar prcldlctlona on whather r l r k  rvara@ Iatmatr a w l d  

p r a f a r  hybr id8 t o  l a t a a ,  bu t  th; aa t imr tad  oumulat iva y l a l d  

dtatr lbut lorrr  do net tndioata that tha ~ e n a t l o r l l y  mot@ broadly b a u d  

u r r l a t l a r  88 8 group o r 0  r o ra  atabla yialdara than hybrida i n  tho mat 

advrraa produoti on anvl mnmmntr i n  the tr i a 18, 

C##LullloM 

Although th r ra  r r r a  b i g  d l  t f a r m a a  batmaan tha lowaat and mamw 

y i a l d i n g  rnv l ronmrnta  i t  Ir p o a r i b l r ,  whan only  tho two highmat- 

y i r l d i n g  an t r i a8  arm oonr ldarrd,  t o  r r l a a t  i n  moat yaara r n  an t ry  

r h l c h  48 common i n  both envi ronmantr. fndaad, I n  t h r r a  o f  tha yaara 

tho h ighwt -y i r ld lng  ontry r c ro r r  011 anvlronrantr war a l ro  on@ of tho 

tmo h l g h a r t - y i r l d l n g  a n t r i r r  i n  tho L o r r a t - y l r l d l n g  rnvironmont,  

Uoraovar, g9od parforarnar over 41 t mnvi ronranta appaara to  I nd io r t r  

good portorrrnca o t  an r n t r y  I n  tho Low-ycalding anvl ronaant, rhrra4a 

tho  rava r ra  doma no t  r l m r y r  apply. T n l r  i r  ganara l l y  r n  a n o o u r r g l n ~  

r o r u l t  fo r  tha p l a n t  brardar I n  t r r c r  o f  r r t r c t l o n  proaadura, o r  

o n t r i m @  wh i ch  p r r t o r m  w a l l  I n  b o t h  r va r rga  and l o r - y l o l d t n g  

amlronmartta polroaar (I ca r t r l n  maraurr o f  r t r b l l i t y .  

Although rograra ion  r n r l y r r r  arc, h a l p t u l  I n  t a a t i n g  r a l a o t t ~ n  

procaduro I t  l a  an l n r r c rpab la  conclu#ion t h a t  t o  o b t r l n  an o v l r a l l  

p l c t u r o  of how r t o b i  li t y  and naan y i  a l d  era  t o  b8 t r r d a d  o f f  ogbrr 

.MLPW r w l r o d .  Thr awn v r r l n c e  rculyrlr oonrtnolqty *#.d 



that I n  r l l  year. no antry ma r a l m t d  @Mar t h n  on tho brrlr o f  I t 8  

r r r n  ylald. A atoohrmtio domlnmor ana ly r t r  r h o r t d  that  I n  ~ a n r r o l  

vrrimtlrr would not bm p r a t r r r r d  t o  hybr ldr,  om thouah varlat lam 

rhom tugatlor o t d l l t t y  i n  olhar uralyau. I t  thur rppaotr l l ka ly  ehrt 

thwr mr lyara dmmotmta that tha braadat'@ pr01~dllro 01 r r lout lng 

r r o n g  tho h l g h o r t - y i a l d l  ng 0 n t t 1  or  raromr anv i  tonaanta f a  
4 

r r t i o f r o t o r y .  Eiuch r n  a r p h r r i r  r i  1 l uauolly malact r n t r l a a  whloh 

partom moll I n  poor rjrvlronrontr ond whloh would ba aRo#on by r l r k  

ovano torroro, 

I t  I r  o f  i n t r r o r t  tha t  tho boot r n t r y  i n  1OlO l r V 1 0  [Figurra 

Ib, b md 6); tnir 10 on ICRIBIT mi l l a t  varloty, ICW m i l l ,  Gr ivod 

t r o r  an odvonord cycla oorpoal to, and i t  h r r  b o t h  high y i o l d  and 

auporior r t m b l l l t y .  I t  10 our tont ly  i n  the A l l  I n d i r  Co-ordinatgd 

M i  llrtr llyrrovarent ProJmt IAICMIP) ttlrlr and, I n  tha 1084 AICMIP 

I n l t i r l  Population Trlrl, roo tho top-portorring rntry mith a y ia ld 

a b u t  lfll br t ta r  thrn tho t o l u rad  vatiaty WC-C76 md r l t h  0 vary high 

lava1 o f  downy mi lder  r##latrnoa. A vrri oty whfoh l o  both high- 

y i e l d i n g  and r t r b l r  i r  0 d r r l r r b l o  a l t r r n r t i v a  t o  0 hyb r id ,  

p r t i w l a r l y  I n  v l r m  of tha a l rp lor  rrad multiplicrrtlon proorburaa wrd 

thr r-crrd wliorgt lb i  11 t y  01 ~ o r l o t i m  to o r p t  ond @rut, Hormvor, 

f n d l v i b r l  hybrldr i n  Indlo hrro pmvon to br l o a t  unotabla I n  y l r l d  

ttom yoor to  yaor duo t o  t h r t r  rep ld :nurrooe In ou roop t i b i l i t y  to  

downy- m i  ldam. fhora ir  ovory rorron t o  a rprc t  that tha more 

gwwttmlly d ivans v r r t r t y  w u l d  bmomo wroopt lb l r  I n  r lwt ?QI~  

md rgukcwtot umar. 



Thio papar wwld not hwo b w n  porrtblr vithout tho h t lp  of  wr 

oo-op~retor# r h o  havo grown the tr1rl0, and tho1 r v l  trL r o l o  10 

p repr r rd  by Or. Anrnd Kumrr. Ow. Anrnd Ku r r r  end K.N. Aa l  hrvo oo- 

otdinatod tha ttlrlo a t  IPMT i n  d i l t o r m t  yootr. 
4 

I om ~ r o t e t u l  to Mr. MI.V.R. Roo tor hlo rooletenor I n  m r l y o l n ~  

the dotr  u o l q  QIEMBfAf, md t o  Or. Tor  Wolkrr f o r  h i 8  voluablr  
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Andorron, J.R., D i  1 Lon, J.L. and Hrrdoker, 4.0. 1177. Agr lou l t u ro l  
Docloion Anriyoir. Iowr B t r t r  Univrrr i  t y  Prrrr. 

Binorangar, Honr P. and $orah, 8.C. 1OeO. Y ie ld  r i r k ,  r f o k  evrr$ion, 
and panotypo ro l ra t l on :  conorptuol loouro and approoohoo. I C A I O A T  
Amearah Bul let in 3, pp 98. 

€bothart, $.A. rnd Rurool l ,  W.A. 19dk 8 t r b i  l i t y  p r r r r # t r r o  tor 
crooporlng vrrlotfo8. Crop h l w a o ,  8, 38-40. 

F in t ry ,  K.W. end W l  lk lnron, 8.M. 1888. Tho r n o l y o l r  o f  odrptot lon i n  
a p lon t  braeding progrrr&e. Auot r r l  i r n  Journr 1 o f  Agr ioul  t u r r  1 
Bctrncr, 14, 7 e 7 5 4 .  

Knlght, R. 1970. Thr 8 r r ru rommt  end l n t r r p r r t o t i o n  o f  ponotypr 
w1 rona rn t  Intrrrct lonr.  bphyt lar ,  10, 228-ab. 

Porkinr,  Jmrn M e  and J inhr ,  J.L. 1868. Envi ronnrnt  and gonotypr 
environmontrl compononto o f  v o r l r b l l l  t y .  111. M u l t i p l o  1Inre an8 
crourr .  Lrdi ty ,  23, aab3W. 

Uitcombo, J.R., md Whl t t lng ton ,  U.J. 1071. A r tudy o f  tho gonotypa 
by rnvironrmnt tn ta roc t ion  ahown by g r r r a i n r t l n ~  r r r d r  o f  

L. Harmdl t y ,  a, 39141.  

Yrtrr, F., and Cochrrn, 1.6. l M 8 .  f h r  r n r l y r l o  o f  group8 of' 
uprrlrntr. Journrl of I rgr iml turat  Scimor, Cub., 28, 686480, 



- -- 

k m r  nwber o f  
o f  n t r ln  l o w 1  on@ 

year1 ~ulw#l( Hybrldo Vorlatlw n o l y o d  
- - - - - --- -- --- 

1070 10 7 10 14 

10 
* 

B 1#0 11 19 

ls61 18 7 11 16 

leaS 01 8 13 17 

leer @a o 11 10 

( ~ t i a ~  not ht td in 1119. 

no* -tm vlrpmrl, 
of A. BlEand Ilrlr __w- 
ant- Entry Alnk k &try Ronk k Entry Ronk R nk 
r i o o  mlopr J d 



No. nWn of b o a t - y f a l d l n g  
o f  - 
mt- Y l r l d  Rogrwr lon uud Ptodloted TY pa 
r i a 8  rank rank rmk. y la ld  rmk 

o f  f irvorrun -- 
mt- Prodlctrd Ragrwrlon gd Actual f Y P ~  
t i o r  y i r l d  rurk turk rank y i a l d  rank 





t b t o  I). lwnr of #ao8ir rrtlmtlm n k a t l n  t+ -4-Wl 
vorlottan o%mdw4tlEd 80 100. 

Entry nm LmkLE 
Rmk t o t  Awk tor tor Rwk tor 
y l a l d  y lo ld  r lopa 



la@utd tor flgurrr 1 to  8. 



C & Q  I t  

8 .  la- 

c ,.,,- 
1 I;", 

e 
1 ,."d 

il 
4::: at* A' 

LU) . * 
I- YI am Y Y  A l  














	00000001.tif
	00000002.tif
	00000003.tif
	00000004.tif
	00000005.tif
	00000006.tif
	00000007.tif
	00000008.tif
	00000009.tif
	00000010.tif
	00000011.tif
	00000012.tif
	00000013.tif
	00000014.tif
	00000015.tif
	00000016.tif
	00000017.tif
	00000018.tif
	00000019.tif
	00000020.tif
	00000021.tif
	00000022.tif
	00000023.tif

