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REPORT 

111 I H T E R N A T I W L  EARLY GROUWONUT VARIETAL T R I A L  

1. S m Y  

a. During 1907 and 1988. 32 sots  o f  th. 111 In te rna t iona l  Earlv Groundnu* 

v a r i e t a l  T r l a l  were u n t  t o  our cooporators I n  the semi-arid t r o p i c s .  

Data on 14 sets were received fram 10 countr ies. 

b. Lines which s l g n l f l c a n t l y  outy lo lded the loca l  c u l t l v a r s  i n  d i f ferc : r~*  

countr ies are as fol lows. 

No. o f  l l nes  
No. of l l nes  s i g n l f l c a n t l y  
outyielded outy ie lded I C G V U  o f  l i n e s  s l g n i f i c a n t l v  

Country the local  the local  outy ie lded the local  ------ ------------ ------------- ------------------------ 

Neoa 1 3 1 860 15 

V l e t n m  1 € 14 86055, 86038, BbO53, BbOlS, 
96014 (on ly  top 5 )  

Smal  l a  1 0 

Benin 20 1 86092. P6015 

Malawl I I: '. * ? " '.. 86015. 86061 ( - t a b l e ,  h i c h  
y i e l d l n q  ear l y  l i n e s <  

Ind ia  2 1 8609 1 

c. Based on mean performance across locat ions and the s t a b i l i t y  ana: 

based on regression approach, I C G V  86055. I C G V  86061. and ICCV 8 6 l P  

appeared t o  tm high y ie lders across in te rna t iona l  envi roments. The:,+ 

three l i n e s  a lso  appeared t o  be s tab le  i n  t h e i r  performance and hertce 

were l d e n t i f l a d  f o r  c ross ing  t n  t h e  n e x t  c y c l e  o f  c r o s s i n g  and 

selection. 

d. Ma jo r l t y  o f  the  l l n e s  appeared t o  be as e a r l y  as o r  even e a r l  l e r  than 

the  l o c a l  var le ty .  



61. Chlco had tho h i g h a t  ahel l ing mrun tage  acrors locattons and i 

86042, IWV 88066 and ICOV 86061 #wiled Chlca i n  t h o l r  across-locat-cr 

mean ahol l lng wrcentago. 

2. Introduction. 

I n  1987, the Third Internat ional  Early Groundnut Vartetal T r i a l  was 

organized w t th  23 breeding l l n e s  se lec ted p r i m a r i l y  f o r  ear lines^. , t  

ICRIMT Center, an ear ly maturing control variety, and a local cmtrr  

varlety. The objectives o f  t h l r  t r l a l  ware - 

a. To evaluate the early-maturing groundnut l l n e s  developea a t  

ICRISAT Center for tha s t a b t l l t v  of earliness and y ie ld  u r $ : < .  

different agroc l i r rs t~c  conditions and product Ion systems, 

b. To provide an opportunity t o  our coop.rators t o  select usef:, 

u t e r l a l  adapted t o  t he l r  local condtttons, and 

c. To ldentlfb l lnes wi th good adptab l l i t y  and s t a b l l f t y  f o r  the 

next cycle o f  crossing program. 

Twnty-three early-maturing breeding l lnes ware selected f raa atno: . 

t tm brwdtng l i n e r  d e v r l o ~  under the project  0-105 (85) I C  (Breeding f o r  

specific w t l o n  and rrqulremnts-  brimding for  aar l lmss) .  These l ines  

vrro w1rct.d frun crosses between early-naturing ta~cs l i nes  and adapted 

l i m s .  The wlec t ron  was f o r  high y le ld  i n  ear ly harwsts  (1240 and/or 

1475 " ~ d  C u w l a t i v e  T h m a l  Tim, C T T ) ,  acceptable l e v e l s  of ke rne l  

l la tu r t ty  md goal pod and sod characterist ics. Sar of thr l lnes  were 

also selected baud on the data suw l i ed  by our c a m m t o r s  i n  the past. 



wp,c car-red out tb I n t e m a t l m a l  Crounanut Eas-ly Mrturrng Cu l t i va r  1 1 1 4  

f ICEWCTs) bet- 1904 ud 1068. Chico, a very ear l y  maturrng sourw 1 1 1 1 ~  

was used as a a a t u r l t y  control. A WOvls1M was made f o r  the 1nc;uslon 0 1  

a l cca l  con t ro l  v a r i e t y  a8 tho 26th entry I n  the t r i d l .  The t r  la1 was 

c!es~gned i n  a 5 x 5 t r i p l e  l a t t l c e ,  but w i th  the opt ion t o  D'J?? i t  as 

R a O  be ing  l e f t  t o  t h e  cooperator ,  Two c o p i e s  o f  a f r o l d  l o q  bt>f'c 

containing a l l  d e t a i l 6  about thr conduct o f  the t r l a l  wars sent t o  e 

;ocatlon/cooperator. A p l o t  s i ze  o f  5.0 x 1.2m2 (gross1 and 5 . 0  I. O.l)rr 

c net ; were suggested. A1 1 othar  c u l t u r a l  pract Ices ( f e r t  i 1 l ze rs ,  snwinq 

time, l r r l c ia t lons ,  weeding, p lan t  protect ion,  e t c . . )  were reque:,t~d t~ tte 

fol lowed as per the nat ional  recoawiendatlons. 

Pedlgrees and the i d e n t i t i e s  of the vur:et les are given i n  l .:blr: , .  

and t h e i r  important b c t i n l c a l  charac te r i s t i cs  are given ;n Table 2 .  

Thyrty-two sets oi thn t r i a l  were sent t o  the countrres, I i r t e d  , 

Tables :I and 3b. HowDver, 8xDerlmental data were rececved b ~ k  only on 1 ,  

t . 161  s e t s  from iri cGuntr ies.  i n  Myanmar and Ma law i ,  t h e  * . r i  $ 1  ,. 
conducted I n  more thar~ o?e rnviror~rrent l o r  locat  ion,. , nf r j n d t  ion 

management 7 f  t+ t r i a l s  8 sururarlzr~9 i n  T l t i le  4. 

4 .  Performance o f  l i n e s  i n  d l f f f r e n t  countr ies. 

Pod y ie lds  and other data obtained from our cooperators fo r  d r f fe re f i t  

countries/locatlons/environment8 a r e  g l v e n  I n  Tables 5 t o  20, and t h e  

countrywise psrfomnnces are discussed below. 

a. Myen-zr : T r i a l s  were cmducted a t  3 \ocat ions ( Tables 5,  6 and 

7 ) .  Onlv 1cd y i e l d s  v e r r  r e a l i s e d ,  perhaps because o f  low p l a n t  



oooulat1ons. However, both at Yerin and Nyaung, ICGV 86Ct5  outyic 

Sinpadetha Z(loca1 variety) by 1Q and 28 '5 rrspocttvrly. Days to hnrvec' 

at Nyaung Indicated that thls variety was hawosted on the s8me day as 

Slnpadethr 2. Leafmlmrs and aphids occurbd In these trials. CVs uere 

h1qh. 

b.  China : No llm outyirldad the local control variety indicating 

possible lack of adaptatton In thls set of lines to the local environm~.,t 

(Table 8). There was high disease ( ? )  incidence In all the entries. 

c .  Sudan : Thr reallsed yield levels were very low because of low plant 

populations and nono of the entries outyielded the local control varietv. 

Sodiri (Table 9). 

d. Nepal : ICCV 86015 with 1.2 t ha-' pod yield signiflcantlv outyiel3eo 

the local control variety, Trishull Kanchi. by 44 % (Table 101. The otne* 

varleties whlch outylelded Trishull Kanchl were ICGV 86092 and ICOV 8601s 

(15 and 10 X higher yields, res~ctlvely). The two local varieties, P 4  

and Trlshul i hanchl, exhibited relatively higher levels o f  late leaf % a ( '  

resistance cmpared to all the early maturinq lines tested This trla - 
planted extremely late, and hence the yield levels were very low. 

e. Vietnam : Forteen lines significantly outyielded the local contr 

varlety, Sen Nighe An (Table 11). The five highest yielding lines were 

ICGV 86055, ICCV 86038, ICOV 86053. ICCV 86015 and ICCV 86014. ICCV 86655 

produced 2.91 t ha-' of dry pods with 78 shelling percentage. All the 

lines wsre harvested 1 to 5 days earlier than the control varlety. The 

plant population in the trial was nonaal and all the lines recorded more 

than 73 shellirg aercentage. 100-seed %ass was oenerally h ~ g h  (>40 g), the 

highest lr*~el of 60 g being recorded by ICGV 86094, which uss one of the 



.arret:%s s l g n i f l c a n t l y  ou ty ie ld  the loca l  con t ro l  var ie ty .  

f .  ~trr.a: ia : only  OM l i ne ,  ICCV 86042, with 3.41 t ha-' o f  drv  ~ o d  

y i e l d ,  ~ u t y l e l d r d  the local  con t ro l  va r fe ty  Local Sull (bv  18%) but the 

y i e l d  advantaw was ~ t a t l ~ t i ~ a l l y  nonslgnl f lcant  ITabls 12). When a l l  the 

l i n e s  w r e  harvestod a t  100 days rftrr sowlng, th s h e l l i n g  Dercrntaqe of 

ICGV 86042 was 61 cornoared t o  54.1 o f  Local Small. Nlne 1 lnes recorded 

more than 59 s h e l l i n g  percentagr. 

g. Benln : Twenty out o f  the twenty-three l i nes  outv le lded the local  

contro l  va r ie ty  but  only two gave s i g n l f l c a n t l y  hlgher y le lds  (Table 13). 

I C C V  86092 and I C G V  86015, w l t h  1.48 and 1 . 2 7  t ha-' dry pod y ie ld ,  were P l  

and 55  % higher i n  pod y re ld  cornoared t o  the local  va r le ty .  Several 1 ine:. 

were observed t o  be e a r l i e r  than tha local  va r le ty .  She l l i ng  percentage lrl 

the local  va r le ty  was only 5 7  whl le 1n 4 I C R I S A T  v a r i e t i e s  l t  was more 

than 70 . The highest s h e l l l n g  percentage o f  '8 was recorded i r l  I C C V  86017 

Ind lca t lng  i t s  r e l a t i v e  earl iness. 

h. Malawi : P :  'h:tgd:e, ra law i ,  t h ~ s  t r i a l  was conducted over two v e + r 8  

(T?bJes 14 t o  1 7 ) .  

I .  1987/88 season : Five o f  the twenty-three ear l y  l l nes  cutv ie ldea 

the loca l  con t ro l  va r le ty  Soancross but only one I C G V  86015, haq 

s l g n i f l c e n t l y  h lgher  y l e l d .  The mean e a r l y  l e a f  spo t  scores  

ind icated ' tha t  a11 the l i n e s  were equal ly  as susceptible t o  the 

disease as Spancross. Though ten of the l l n e s  were rated t o  be 

equal i n  d u r a t i o n  t o  the  l o c a l  v a r i e t y ,  t h e  one s i g n i f i c a n t l y  

h igher  y i e l d i n g  l l n e  was about seven days l a t e r  I n  m a t u r i t y  

corptreS t o  the l c c a l  var le ty .  



1 1 .  1888/86 5 e a m  : In  t h i s  wason t h r n  sot8 o f  the sase t r i a  r:rs 

conducted. Thore was e a r l y  p l a n t i n g  w l t h  e a r l y  &F: f ~1 

hdrvr- ts ,  and r i 0 ~ l  p l a n t i n g  w l t h  norm1 harvest. T:i r . r . t  t, 

were b a M  on CTT s c c u u l a t l o n  by th. c r w .  The res . ' t s  ,re ' t s  

fo l lows:  

A. Early P lan t ing  - Ear ly  Harvest ing (when the crop had accumuldted 

about 1200~ Cd CTT, : 107 days a f t e r  s w i n g )  : A 1  1 the% I? 

l i n e s  tested outv le lded tho l oca l  con t ro l  vsr i - r y ,  hats1 Cc-:on 

( p l a n t  stand of Natal Cumon was only 76% of normal). - t ~ e  

highest y i e l d i n g  l i n e  was ICGV 860?11 which prOddCed 1 . 0  t he-' 

While Matel Comnon recorded only 59.2 't she l l l na ,  sixteen o f  tple 

t e s t  I l r l e s  recorded nore than  65% s h e l l i n r , .  Thr r ~ g h e s t  

y l e l d l n g  l l n e  I C G V  86081 recorded more than 70. 1 < .  

0. Earlv P lan t lng  - Nonnll harvest ing r a t  13:O O 'd C T T r  l i -  D a ~ s  

a f t e r  o?. ing)  . A l l  the e r i t r l es  i g a l n  outyielded * ' e  r tr 1 

va r ie ty ,  h a t s )  Crmon. The *.w highest y le ld 'n -  # i f  *+-e  I C i d  

8LOC1 and ICGV 86705 which produced 1 . 2  : ha- '  d  po: y f e ' ~  

cornoared t o  0.55 t ha-' o f  Na:al C.mmon. T .  - 0 :  f i 

percentages wore more than 68 i n  a l l  l i n > s  and hlgP.>-t s h e l l i n g  

o f  74.1% was i n  ICGV 86061. The seed sizes were s l l+ : lv  h ~ s t i - r  

I n  norm1 camoared t o  e a r l y  harvest. 

C. k o m a l  P lan t ing  - NOMI Wsrvestlng ( a t  1094 and 1224 OCTT = 97 

and 110 days a f t e r  sawing) : I n  t h i s  envlronner.: some l i n e s  

wcm harvqsted i n  on ly  97 days because they wsre m2ture d b r l  

on ly  1094 O cd hsd accuulated.Al1 the l i n e s  ou:yieljed Narc1 



Cowran i n  s p i t e  c f  an l ~ r o v u m n t  I n  the p lan t  starld of Natal 

C . m .  T h  hlghest y i e l d i n g  11nes were ICGV 86061 and I C G V  

86105 and both recorded more than 0.9 t ha-' dry  pod y ie lds w i th  

70 and 72% she l l i ng .  respect ive ly .  

Tantng the  seed y i e l d  product ion across seasons and e n v t r o m ~ l t s  l n t o  

a. :aunt (Table l a ) ,  f t  was o b s e r v d  t h a t  s t  Chltodze, ICOV 86105 arld I C G V  

8 061 w r e  stable ear l y  maturing l i nes .  

I. S r i  Lanka : I n  S r l  Lanka, the 3 rep l l ca t lons  o f  t h l s  t r l a l  were grown 

a 3 d i f f e r e n t  locat ions and two l i n e s  I n  one of the locat ions were missing 

( 2ble 19). Hence a f t e r  dropoing these two l l nes  from the other locat ions,  

t e dnta on only 23  l i nes  were analysed as a RED w i t h  the 3 locat lnns as 

r ~ p l i c a t i o n s .  Thouqh a l l  I l r e s  were found t o  be 1 t o  7 days e a r l l e r  thnn 

tlr l o c a l  c o n t r o l  v a r l e t y ,  %o. 4 5 ,  none o f  them o u t y i e l d e d  t h e  l o c a l  

vi r i e t y .  The y i e l d  leve ls  rea l lzed a t  a l l  the three locat luns were htqh. 

T e  s h e l l i n g  percentages I n  the e a r l y  l l nes  were s l l g h t l y  higher cmcared 

t t.P,e loca l  l i n e ,  whi le  the :00 seed welght were c m ~ a r a b l s  amor*? t h m .  

J. ? ? d ~ a  (Hardol, U . P . )  . Two var ie t ies ,  I C G V  bti i i9l  and I C G V  b6015, 

outy ie lded the loca l  contro: b l r l e t y ,  G-201. Howevc>r, oniy ICCV 88031, 

w i t h  4.1  t ha-' pod y l e l d  gdve s l g n l f l c a n t l y  h i n l e r  v i e l d  comrjared t o  G- 

1  J1. 

5. S t a b i l i t y  analysis. 

I n  order t o  I h n t t f y  v a r i e t i e s  w i t h  wider adwta t lon ,  among the ear l y  

mrtur lng l i r e s  lricludRd i n  the t r i b l ,  data f r a n  8 selecteC locat lons (Table 

2 were ara lvred fo l low ing  the procedure o f  €be-hart and ; ~ - s e l  (1966). 



kc d l y s l s  o f  var iance f o r  s t a b l l l t y  ( T a b l e  2 2 )  i n d t c a t e g  i i ? n l a  !car .. 

genotype x env l ro r r~sn ta l  in teract ions.  However, sane var1et.es appeared ?. 

be more s t a b l e  than others.  The r e g r e s s i o n  o f  v a r i e t a l  means 0.0 

environmental tndrces (Table 2 3 1  indicated t h a t  t h r e e  v a r i e t i e s  ICGv 

86055, ICGV 86061 and ICGV 86105 were g o d  y ie lders across locat ions ana 

the i r  mean y le lds  were comparable t o  tha t  o f  the ( v a r i a b l e )  ocal contro l  

v a r i e t y .  A l l  the th ree  l t n e s  had r e g r e s s i o n  c o e f f i c t e n t s  wt. ich were 

r~or i s ign l f i can t l y  d i f f e r e n t  f r a n  u n l t y  ind ica t ing  t h e i r  s t r b i  ' l t y  acrocz. 

locattons. These three varieties appeared t o  be s table and could be g m d  

soiree l ines  f o r  t!te ner t  cyc le o f  crossing and selectton. 

E f f o r t s  t o  understand the s t a b i l i t y  o f  ear l iness o f  the l i nes  base* , t i  

data met  w i th  two main constraints. 

i d  1 I n  sDlte of request t f lg our coowrators t o  harvest the l ines at  the 

opttmurn maturity, at  several locat ions t>arvestiny of a 1 l i nes  wd r+ 

car r led  obt on the sane day. 

i b l  A t  those locat lons where l i nes  were harvested a t  the l i n p ' s  o~t 'mum 

r d t u r i t \ ,  It was not c l e a r  whether the data supolled were fo r  dabs t a  

mntt.. ~ t y ,  o r  days t o  harvest.  

Ker-Jplng t h i s  i n  view, medn days t o  harve:t - 2 ;  ol?t?lned on y f r a n  those 

locatl:>ns where en t r ies  were harvested on d i f f e r e n t  days (Tazlt3 2 4 ) .  The 

dntd i n d ~ c a t e d  t h a t  th ree  l i n e s  were l a t e r  than  the  ( v a r i a b l e )  l o c a l  

va r ie ty  tn one day; and a1 l others were e a r l i e r  bv one t o  three days. The 

e a r l i e s t  was Chico, and f i v e  l i nes  cancared wel l  w i th  Chico f o r  ear l lness.  

A study of the she l l tng  percentaqes across locat ions a lso  met w i t h  the 

same problems as described above. Hence two mans - one o f  tho;e locat ions 

w'tere h d r ~ e q t l n g  o f  a l l  l i n e s  was done on the sane day ( ~ r 3 n  1 ) .  and 

another oC :he r e s t  o f  the locat ions (man 2 )  were obtained. 



Mean 1 l n d l c a t e d  t h a t  t h e  lowest s h e l l l n g  percen tage  o f  64 was 

recorded by tho I v a r l a b l r )  loca l  v a r i e t y  and I C G V  86015. As exoectad. Chico 

had the hlghest s b l l l n g  percentage. Three l l nes ,  ICCV 86042, ICCV 86056 

and ICW 86061 equalled Chtco i n  s h l l i n g  parcentage. Mean 2 indlcdted 

tha t  most o f  the l i n e s  reached h igh  s h e l l i n g  percentages when thwy were 

harvestbd a t  their respect ive matu r l t l es .  

100-seed mass data across locat ions (Table 2 )  tndicatsd tha t  exceDt 

f o r  Chlco, a l l  ths l l nes  recorded acceptable seed mass. I n  Vlstnnm, a l l  

11nes had general ly hrgh seed mass, and among them, I C G V  86094 recorded the 

h ~ g h e s t  seed mass of 60 g/100 seeds. 

F .  Follow Up 

Based on these resu l t s  and those o f  the previously contucted I C t M C T s .  

the I V  I n t e r n a t l o n a l  Ear l y  Croundnut V a r i e t a l  Trial ( I V  I F G V T J  was 

formulated. I C C V  85015 and ICCV 86055 were car r ied  over from the I11  I E G V ?  

t o  the I V  IEGVT. and 2 1  new l lnes  from brefldlnq p ro jec t  on ear l iness were 

added. ICGV 86015 and I C G V  86055 were used extensively as ',table l l nes  , 

crosslng a c t l v l t l e s .  
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' 2  ICGV eeoi .  I c m f E )  5 6  (IC(IS 44 r T O  2 F )  

1 1  I C O V  1 8 0 0 1  I C G S I E ,  95  ( v a r  2-5  a c n ~ c o i  

14 XCOV a a o 8 e  ICOSIE) 114 ~ ICOS 22 R TO I E '  

' 5  ICGV 8 6 0 1 8  ICCSJII 119 ( ( v a r .  2-5 x w c  k 7 4 7 )  z PI 3 3 7 4 0 9 )  

' 6  I C O V  8 8 0 1 7  I C O S ( E )  123  ( ( v o r .  2 - 5  I t i c  k 7 4 1 1  8 P I  3 3 7 r C Q I  

17 I C O V  8 8 0 9 1  I C O S ( i )  1 2 5  ( T W  7  r ~ n t c o )  

11 ICOV ~ 8 0 % :  ICOSIE) 1 2 1  ( T O  i e  x anw I :  

' 9  1C;V 8 6 0 9 4  I C O ! J l E l  I 3 0  ( I C O I  22  x T G  I € )  

o I C G V  8 8 ' 0 3  I C C ¶ I I )  147 3 m l u t t o n  f-or EC 21137  1 1 ~ 0  1 4 7 '  

L 1  I C Z V  8 6 1 0 5  I C O S ( L t  I 4 9  

2 lCO '4  8 6 1 1 2  I C O 3 l E )  174 

. 5 I C C V  O I I 1 7  I C T 1 ( E I  1 8 1  

.'4 C h i c 0  ( k t u r l t v  c o n t r o l )  

2 5  L m a 1  C o n t r o l  
- - - - - - -  --.------------------- 

s m l e c t * o n  f r o m  HC AC 5 3 7  (ICO 1 8 1 ,  

S o l u t i o n  f r a  EC 21034  ( I C C  1 3 @ t l  

9 o l e c t t o n  frca YF 2 IICG 3 7 5 r  



141.: z - d w v u t r t t r  t n c i u a w  In rrr mtm :tau? 
- - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - -  

3 . t ~  I D t w T I T V  W M C h t n *  hlbtt I O t m t c a l  t v w  M wmt -lor 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - * - . - - -  

1 lCQV 0 6 0 3 8  S o a u m t c a l  8-1 ~t 7 a n  

2 ICOV 8 6 0 4 2  5.GI.ntt.l SPM 1 .h I .n 

3 l C W  8 6 0 4 3  b o ~ ~ l l l t l a l  ¶ o m + e n  T a n  

r ItQv 6 8 0 5 3  ~ramt 1.1 Semioh 7 an 
5 l C W  8 6 0 3 5  S o g u u r t + r l  S P M t  .h T a n  

6 ICOV 8 6 0 5 8  5 o a u m m t t a l  SDM t  a h  T a n  

7 ICOV 0 6 3 e 0  b a u o n t 1 a l  s p a n  1 mh T a n  

8 XCDV 8 6 0 8 1  5 . ~ t 1 a l  S D M t  Sh 1- 

B I C W  8 6 0 6 3  S1~1.nt i . l  S m i  .h T a n  

1 0  ICQV 8 6 0 6 6  S - t t a l  S m i s h  1 a n  

1 1  ICGY 8 8 0 1 4  S- t ia1 s o a n  i sn 
1 2  ICOV 8 8 0 1 5  W u u % t ( a l  SDllr1.h 

13 I C ~ V  @lo11 ~ r a u n t 1 a l  S o a n i  mn 
14 ICOV 8 6 0 8 8  s r p ~ o t t a l  ~ o a n t  s n  

0 I C O v 0 8 0 1 6  S r g u m t $ a l  Span4  Vt 

1 6  1-V 8 8 0 1 7  I).q\nnt+al S O M  l S h  

i t  ICOV 86091  s o q u n t t a i  S p a n  9 sh 

1 8  ICOV 8 8 5 3 2  3 r g u r n t t a l  Opan  t  a h  

19 ICGV 8 6 0 9 4  3 w Q \ w n t ( a l  3 P M t  nh 

2 0  ICG'd 8 8 1 0 3  S O ~ n t 9 a l  6 D M  t  S h  

2 '  ICGY 8.5105 3 o a b m t t a l  S p a n  1 sh 

2 2  I ~ G V  B 0 1 1 2  ~ o w m t ~ a l  s o a n  t 3 h  

23 ICGV 8 6 1 1 7  ~ ~ u r n t t a l  30-  t  a h  

2 4  cntro s r n u n t  l a 1  S p a n  * e h  

( M a t u r ( t y  c o n t r o l )  

T a n  

T a n  

T a n  

T a n  

T a n  

T a n  

T a n  

T a n  

T a n  

r a n  

l r n  

r a n  

P a l a  I a n  

T a n  



n rau rg  oo r a m .  

Y . n w l a l  Dtv .  MY- 

CMf '8S Ha hr+ Muln .5h t ) i a  Zump P r l n c t o a l  O r a n h u t  O r m e ~ r .  

Heba \ n s l i t u t m  of  Cerea l  and o i l  c rops .  

Sh! O. Zhmi3q.HM.L P I  CHItI I  

BrN:ll C o t o n w  

I r a n  Van Lat  b Mpulen Thul Ouyln 

The ! ta t tona l  I n * t t t u t e  o f  A 9 r t f u l t u r a l  k ~ e n c e s  

0 7 ,  Pnnonq mat .  Dong Da, H A W 1  

D r .  Jean Dc tm9mm,mta t t on  Dm R u h . r c h  Idlaor 1  

v t a  L t t oqon  S/C D . R . I .  B . P . d s 4 , C o t ~ ~ .  

P e w b l I c  Poou la t re  hr 8 w l n  

YaLPWI  nita adz* P q r l c u l t u r a l  P r t nc  10.1 Groundnut B r a M r .  

R a w ~ c n  3 t a t m n .  L ~ l o n q w e  SPDCC - ICRIMT R*glonal P r o q r y ,  

P r ! va t *  Bag* 6 3 .  L~long*.. M a l n !  

3RXLItIK4 ~ a n a l l u p g a l u a .  b r a l a 9 . n r t l e  Dr. 3. J .  0. A .  J a y a n k a r a .  AM.  

R U h w  U n i v e r n i t y  Pall.hel8, I t u n a e u l e .  SRlL4NK4 



D r .  M.C. S c l m l m .  F A 0  R r p r a m a n t a t ! v r .  C / O  U M D C .  P . O . B o n  2 4 .  

.(pPIa*.)u. + a c u I A  

U r  R i . O D a r t o  I o d r i ~ u a t  v . Y + n t m t a r i o  R r c u r m o m  N a t u r e l a m .  

C k o l U U U .  -A8 (Contra1 h c i c a )  

O r .  UUul S h a k o o r .  N D . T . R . S . .  P . 0  Box 1 4 0  M m c t u k o m .  UCMVA 

D r .  P a s c h a l  Wat  4 t !  t1.1 yon-, Llapt of A q r 4 c u I t u r m .  I o r e r m  R e m o a r c h  

3 t a t \ o n .  P  0 S t W o t i .  VaANDA 

D r .  H . A  n o m m a t n  I l r A  O r a t n  ~ o g u m e m  O r o a a m r .  O h a n a  O r a t n m  

D a v o l o o l l n t  P r o j o C t  C r o p s  R e n a r c *  l n m t t t u t o .  P . 0  B o a  3 7 6 3 .  

K u r u m i .  M A N 4  

D r .  T a d 0 1  vaunts n a k t e m n .  P l a n t  B r e e d e r .  f ~ e l d  C r o p m  I l e m o a r c h  

C r n t - r .  3 t a t e  &urn T o r  a p p l t e d  A g r l . R a u a r h .  D t . n  - C n r a + b .  Caqnbrd. 

Lmna 

D r .  m a r  t I O a b i h i n . ) r m .  D I r C t o r  O l n r r . 1 ,  I S a B U .  8 . P .  7 9 5 .  8 u ) u a c ~ r m .  

O u r u n d t  , CEIITUAL a F R I C A .  

D i r r t w r  U . R . P . .  a ' I t l A .  B.P.  3 I 4 ' D a l t .  R a p u b l t c  o f  I ICHIH.  

M a r c o m  Jb.a T r e i r a .  U n 4 v r r s t O a d .  E d W r m  U o n d l m n a .  f a c u l t y  of 

A q r l c u l t u r e .  C . P .  2 5 7 ,  Y a w t o .  WOZICOIOUC. 

P r t n i c ~ a l  G r O u n O n u t  B r o a - r .  I C R I S A T  ¶rrwl+m C e n t e r .  B . P .  1 2 4 0 4 .  

t 4 i a m o v .  1IIOER.  

D r .  U .A .  U i l l i r r m ,  R i c e  R a s o a r c n  B t a t t o n  ( R o k u v r ) ,  c / o  A p r l .  

c e v o l o ~ n o n t  O f f i c e r ,  L%AID.  w a l p o l e  S t r u t .  T r o a f o m .  S I E R R A  LEO((€. 

C i s h a e a y o  C a * l d .  I4AR-War- .  D . P .  1 2 1 .  U t 9 . 1 4 ,  RrmQ.. CEHTqAL 

AFRICA.  



i n .  c .  7 .  M k w m v u ,  c h t m f  Romomrch D l l t u r ,  Y t n * m t r y  o? *Cleu>twr ma 
C o o o r r r t c v o o .  ~ r t s u l t u r r l  bruruh D l r ~ m t a .  C.O. Box 4 .  M a l k r r n m  
S Y A Z S L * I ~ O .  

$9. Ins M o r u t o  A .  JurPOx A r r l l r m ,  O.mtr Ollwr.1. Institute Oo 

C l s n c * .  Y T s c h m o l o p l m  A p r t c o l a s ,  A v r n i d a  R o l o r r a  .-a0 Z o n a  9 .  

E a i f r c t o  " a a l r r i a s  R e * o r u - .  O w t o m a l a  (CENTRAL M I I C A ) .  

20. MIS ~ t u  5-9 v r / ~ t a o  BO-. 0 1 1  crwm R r w a r c n  I n s t i t u % r ,  c n i r r u  
k ~ c l d r m y  of A s r * c u l t u r a l  ! k i u s o .  wucnanq. m n .  U r r b r i  P r a t m c o  4 3 0  

0 6 7 .  P . R .  o? CHINA 





'IP r 011s to  1 5 1  o n r m  
UF : 0111 to  73% f l e n r i y  

1 %  : rin.1 p l r n t  mtmd cant 
CU a Oar% t o  b r v o r t  

E l  1 Pod 11016 

Y 3 3r.1 rlmld 

¶HI . 811011 lng w r c e n t a r  

:'I? . 9 m d  M t u r o  WrcMtOg.  

HsbI to0 8m.d U8Ight (9 )  

11U . 3e.d a w u r # r a a  M U  UIIfMIoI 

(1  9 meal.) I ronwl len t  . P P . a r Y o  r M  m l f o r a l t l .  )?Door Almoaroncm ma m.for -  t ,  

PO ¶ C  r past UUJ O*SO.W worm 

( 1  - Y u r l m l  I rhlphly roslatant .  9 z h t g h l y  suuopt lb la  

OIL a o ! l  cmtmnt 

POD Protlon cmtant 

t i  . Ef f \ r , rncy  ovmr L l l O  



1 :  @ C rC - U u l v  r r l . t 4 r  4-1- in tk mtrd r u n  
Cor;.t t a .  tW 
E M l r y  :Y*UYU -to oC C 1 m t t w :  JUI 13. 1807 ----------------------------------------------------------------------------.- 

IWV. €*T I  w U M R  r. 
KOMI RY((L r r n r  w crrer) a, urr mo nsw aw PO sc 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - . - . - - -  

88063 B  HO 1 2 0 . 4  1  0  0 . 3  4 7 . 7  33 8  4  5 

t a o i s  12 BOO a 2 .  38 93.0  B I S  3 1 . 3  3 0 1  4  I 

80092 18 I 1 0  4 1 3  I 54 3 0  4  4 7  3 2 . 8  1 I 
oaosi  17 7.0 I 11 1 4 . 0  a 0 . 0  0 1 . 3  0 . 3  2 0 . 1  4  4  
88014 11 780 0  51 2 8 . 0  48 M . 0  a8 .O 3 0 . t  2g  8 1 8 



I C G V  8 i l O 1 5  1 2  7 1 0  1  l ' l  1 7 4 3 5 5  2 2  7 4  7 3  3 5 . 4  4 . 7  

:cav r s o a 3  4  a r o  2  1 :  c 7 t r r r  2 3  7 0 . 8  1 7 . 0  2 7  a 7 . 0  

l C O V  8 8 1 1 2  2 2  8 5 0  4  t 9  1 3 3 9 5 0  2 2  7 1 . 5  9 0 . 1  3 3  9 3 . 0  

r c a v  s o o r 2  a a 4 0  5 ,r 1 4 5 7 7 8  2 3  7 1 . 0  7 3 . 4  3 1 . 6  I .  7 

I C Z V  8 0 0 9 1  1 1  GJO 8  9 -  1 3 9 0 5 0  2 5  7 7 . 9  0 7 . 7  3 0 .  7  3 .  7 

IC(.V 8 e o a e  1 4  6 3 0  1 1 3 3 3 1 4  2 4  7 2 . 3  7 0 . 7  2 7 . 9  4 . 7  

fCOV 8 6 0 4 5  J 9 9 0  0  9: 1 5 3 3 7 7  2 3  1 1 .  I 8 9 . 2  3 0  8  3 1  

I C O V 8 8 0 1 4  I I  5 4 0  S ¶C 1 1 1 1 4 1  2 3  7 2 . 0  1 7 . 0  3 3 . 1  4 . 0  

I C O V  8 8 1 0 3  2 0  5 3 0  1 0  9 -  1 3 4 1 3 1  2 1  7 1  7  1 6 . 4  3 2  3 5  3  

I C O V  8 8 0 3 9  1  3 2 0  1 1  ! 1 1 8 8 8 0  2 2  7 8 . 2  7 1 . 3  3 0 . 9  A 0  

I C O V  1 8 1 1 1  2 3  5 0 0  1: - 5  1 4 1 8 9 1  2 2  7 2 . 9  9 7 . 3  2 8 . 2  3 . 7  

~ c n v e e o a o  I 4x0 1 3  c c  1 2 4 7 8 2  23 7 2 . 2  7 8 . 0  3 2 . 2  1.: 

I C G V  4 8 0 1 6  1 4 2 0  1 4  6 4  I 1 2 4 7 4  2 2  7 3 . 7  8 1 . 4  9  4 . 0  

Icnv 8 s o 3 e  e  4 2 0  1 5  a ?  9 0 5 8 7  2 2  1 8 . 1  8 . 0  8 .  3 . 3  

I C O V  8 8 0 8 1  8  3 9 0  16  6,: 9 0 7 5 8  2 3  7 8 . 8  7 1 7  2 9 . 2  4 . U  

l C O V  b 8 1 0 5  2 1  190 17 1 1 2 8 0 1  2 2  7 1 . 0  8  4 3 5  3  e.0 
l C O V  a d 0 8 3  9 3 1 0  18  5 .  7 0 6 2 3  2 4  7 5  2  7 4  0 36 7  4 .7  

ICOJ o a o i 7  1 8  o 1 3  ! '  a t 5 1 8  2 s  7 3 . 4  7 2  7 33 3 3.7 

I C b .  b e 0 9 4  I 9  3 5 ~ '  2 0  ' 4  1 0 1 0 5 7  23  7 0  5 8  0  3 '  9 5 . 0  

fCGV 8 6 0 5 5  5  350 2 1  S I  Y 1 0 8 d  2 4  7 7 8 0  7  I 2  3 . 7  

I C O V 3 1 0 6 8  1 0  230 2 2  4 2  1 0 5 8 8 8  2 4  7 7 . 1  8 7  2 9 . 9  3 . 0  

r c c v  3 6 0 9 2  i 2 4 0  2 3  3 -  8 4 2 2 4  2 1  1 2 . 3  8 0 . 0  7 . 8  5 . 0  

I C O V  8 6 0 8 1  1 3  1 0 0  2 4  l f  7 2 7 1 3  2 2  5 . 7  6 .  7 9 . 3  4 . 0  



L-tlm : W w  MI. fl o l m l y  : 10 M C  1000 

O M t r y  : Y*WLU 
--------------------------------------*-------------------*---------*---------.*------.* 

Entry  tJ)D W IM- FI DI 01 Dn Un IYI MW P S c  O ¶ c  

OlVk.) st- (-1 
-----*-----------------------*----*--------.--------------------------------.------------ 

IC(N 00015 12  240 I  120 104070 7  is 1 W  OS.7 0 . 0  3 5 . 3  1 . 7  7 . 0  

f t a v t w t r  11 $10 3  s~ t r z r c a  T I I I J  10.0 04 .1  S J . B  4 .7  0 . 0  

IWVOOO4Z 2  1X) 4  78 2 l5100  0  I* 99 0 2 . 1  0 0 . 4  8 . 5  S . 0  4 . 3  

ICOV #SO94 19 I40  5  75 130427 7  1 1  88  05.5 0 0 . 0  2 3 . 1  5 . 3  1 . 7  

ICOYOMSO 0  110 70 Z203I0 0  1 1  M 0 .  0 0 . 7  2  5 . 7  5 . 1  

ICGV 88068 10 100 12 3  lY44l6 8  18 111 ? I  2  I 27 .7  5 . 7  5 . 7  

ICGV88083 9 1W I 3  S$ Y8075 10 17 109 72 .8  4  0  8 1  8 3  

1 c a v a s i o 3  zo roo I 4  53 I T c s r r  8  I B  I24 8 4 . 4  a o . 2  30 .4  0 .0  2 . ~ 1  

ICGV 860#8 14 I00 15 51 125831 7  21 9  1 . 4  7  2 2 . 8  5 . 7  S . ,  

lCGV88092 18 90 16 $1 95959 9 17 a ?  8 4 8  0  2 4 1  I 7  1 .C  

ICGV86117 23 90 1' 48 180706 0 19 1 2  1 . 8  1  2 7 . 9  5 . 0  4 3  

ICOV 88001 8  YO 18 48 181459 8  I 8  107 7 0 9  8 1 . 4  28 4  1 3 4 . 0  

ICGV 88101 21 90 19 48 100519 1 20 118 8 2 . 2  8 0 7  1 0 . 6  0.3 1  I 

ICDV 58091 17 8 0  20 44 1320111 7  20 111 (18.1 8 2 . 1  2  5 6 . 0  4  0 

ICGV88112 2 2  70 21 1 0  l 7 M 4 4  8  1% $9 5  0  2 7 5  1 . 0  1 . 1  

ICGV18016 15 50 2 3  20 138690 1 20 111 I  7 9 2  2 7 8  T O  3 7  

ICGV 88081 13 50 23 27 111S212 7  1 1  (21 7  1 75 4  28 4  8  3  3 0 

ICGV16011 18 50 24 28 111B'l 8 ?O 113 1 5 . 0  2  8 . 1  2 



Control.: 

* not a l u l f i d  in th. log bok 



Louttan : L 1  -46 &tr cC m l a n t t y  : 1 7  1UL 1988  

- t r y  : UD.Y 
--------------------*------------------------------------------------- 

tntr* C,m W Rank .aulr a Dr Pc W W mw 
(k9lh.l 9 o d 4 r 1  (ha) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -*----*------ - - - - - - . - . - - -  

x c a v c r r r a 3  i n  r o o  2 or r r 7 2 2  2 1  7 1  0 1  no r i  
ICOV 0 1 0 1 3  4 3 0 0  3 5 1  SO833 11 7 1  7 1  8 1  3 7  

I C Q V 8 8 O l 7  1 5  3 4 0  4 4 8  21187  2 9  78  8 3  1s 41  

I C G V ~ ~ O ~ ~  i e  330 5 41 zo f i r r  2 1  7 s  7 s  14 re 
~ c a v a s i i ~  21  a z o  a 4 s  rsooo 30 r o  8 1  12 44 

I C O V 8 8 0 1 5  5 3 0 0  12  4 2  29444  3 2  7 1  8 )  8 3  3 8  

ICOV 0 8 0 0 1  0 300  13 42 30833  2 1  7 1  6 0  6 1  42 

I C G V 8 8 W 8  S 300  14 42 30000  2 1  1 0  7 2  84  43 

ICOV 118014 1 0  3 0 0  13 4 2  2 7 7 7 0  3 1  9 70  8 3  44 

I C O V 8 6 W O  7 2 1 0  18 4 0  3 3 8 1 1  3 1  78  8 8  8 0  3 8  

ICQV 8 6 0 1 4  10 250  17 3 8  30278  2 s  0 1  1s 44 42 

ICOV 0 6 0 5 6  6 250  17 3 8  1 2 1  I 9  0 2  5 9  3 5  

I C O V 8 0 0 3 8  1 250  1 8  3 5  24445  3 0  7 9  71 5 5  45 

ICGV 8 0 0 9 2  17 2 4 0  1 3 4  30000  3 1  70 8 9  8 2  3 8  

r c a v  a a o i 5  11  240 z o  3 3  2 8 8 8 1  29  8 0  8 5  3 42 

C o n t r o l s :  

8C t 4 8 . 9  4 0 9 0 . 8  

a 3 0 0  29190  

cv(r) . 2 7 . 2  2 4 . 3  
CD 1 3 3 . 6  1 1 6 4 4 . 5  _____-----____--_-_---------------------~----------------------------- 

Nota: I C W  8 8 0 6 3  ata not s m m i ~ t a  p r o p . r l y ,  a0 0 m l a t . d  troll a n a l y s i s .  



L o u t m n :  W a l p u r  
Cauntry : W I A L  Date of ClurCtq: Lul 21. IS87 .......................................................... 

I C O v I  EWTI PY IWI Wuor DP I S  LITC 

l k S / M )  Trlahuli (plot) L E U  SPOT 
-.-------------*---..------------------------------------- 
08099 12 1200 1 144 30.0 104 7.0 

88012 10 5 0  ? 115 27.7 143 7.0 

80016 11 *lo 3 110 2 1 8  8.0 

08045 5 O W  I 97 27.7 171 8.0 

oaoso i 770 8 2 28.0 1 5  8.0 

TRI- 25 830 4 100 30.0 155 4 . 7  

SHULI 

KLNCMI 

4 1 1  830 13 78 30.0 92 5.0 

CMICO 2 4  320 23 38 25.0 179 8.0 

sty 100.0 0.1 13 0.2 

UI 823.1 27.9 1 5 7  7.4 

cv(%) 27.7 5.0 1 4  4 . 4  

EF 103.8 86.8 101 09.0 ---------------------------------------------------------- 
Natm: XCEY 18014 *a- not included in th. trial. 

Inmtud th. local variety, 8-4 was imludrd 
am an abditbnal control variety. 



I C O V  0604: 2 5 I 119 28B225 11 4 51 6 I4 47 111 9 0  I 5 

1 C ' d  86081 1 ZdlO ' 111 202301 78 I 49 4 13 48 113 SO 3 5 

ICOV 1 6 ' < 3  20 2110 8 '13 2 1 ~ 1 1 7  7 7 9  4 7 9  I3 47 111 81 ) 7 

IC(V 86045 3 2500 9 113 228aJ9 71 2 43 I 14 41 111 b5 5 1 

ICbV 16094 1 Y  2510 I0 113 208501 111 1 0 0  14 48 111 70 1  1 

:c ': e6i05 :: c . 3 0  :' 94 ?28111 14 1 5 1  o 1 4  4 1  I I J  10 1 

!C';V 26"? . '  :0?3 2: 9 1  4 1 4 9  5 . 8  I3 41 Ill 7 0  I 

I ' ;V  86017 I €  :360 2: 84 ? l?hJ ' ,  7 1 6  3 4 3  14 48 116 89 5 

Son Hqn. In :' ?:2O 17 1;J 23." 7 1 3  4 1 3  11 40 116 90 3 9 

Ck !CO 2 4  192C 2 4  87 21:?59 7 1  2 31 4 11 40 111 13 5 9 



Country (MW*LKA Oat. 01 ~ l m t i n .  May 1 8 . 1 9 8 7  

Controls 



WICO 2 4  1 1 0  22 8 9  1 2 5 0 7 9  2 2  68  5 2 5  ¶ 2 

LOCAL 25 820 2 1  100 80013 2 7  90 5 7  10 3 2 



Locetton' Ch4tOdX* 

C o u n t r y  MALAWI Date OI glurt+ng 10 Dac 1907 
- * - - - - - - - - - - - - - * - - - . - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

ICOV* sr PV a t ~  nm F ax O( Y E W ~  E A R L ~  

( k p / N )  l k 9 / h . l  RANK LEAF SPOT SC 
-. - - - - - * - - * - - - * - . . - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - . .  - - - - - - - . - - - -  

18105 1351 1903 1 79 31 94 I 1  I 3 

00103 1231 175B 2 70 21 94 1 1  I 9 

06010 1149 1513 4 74 3 4 91 103 9 

00017 1129 0 5 73 32 ¶4 103 9 

00053 1121 151) 1 71 29 9 2 104 9 

ObOJS 1124 1501 7 72 2 1 90 104 9 

00045 1 1 5  1487 1 I5 29 9 3 104 9 

06001 1079 1499 9 72 30 09 1 1  1 9 

86112 1049 4 3  10 73 3 1 90 I03 9 

ROO14 lO4? 1496 1 1  72 3 2 18 1 1  1 9 

0 1021 1400 12 73 2 6 90 104 3 

10030 101' 1310 13 13 19 0 2 104 9 

1 0  999 1407 14 71 26 9 3 I04 9 

80117 902 1403 15 70 24 90 1 1  1 9 

06092 O38 1349 11 71 3 2 60 1 1 1  3 

06042 933 0 4 2  17 71 20 92 104 

08000 100 1251 11 Il 29 1 1 1 1 1  'I 

060¶! 3 ll?' 19 - 5  2 '5 9 1 1 1 1  

06094 8): 0 3 1  20 06 26 18 1 1 1  9 

85001 703 1087 21 7 2  20 10 1 1  1 3 

aeols 0 019 :z 17 32 3 1 " 1  9 

90080 831 191 2.3 71 ? '3 5 1  1'1 

08083 401 $51 5 74 16 3 8  1 1 1  t 

Control.: 

S0.n 1 1 5  3 74 2 3 9 1 101 9 

cross 

Chic0 551 703 24 1 3  2 1 7 5  103 S 



~ocatton ChrtMt. 

Caurtrl WLY1 Pl&nta6 12 urrv.*t.d M 3 09 OOlD.y* l ~ ~ ~ ~ d l f l r ~ t  nrrr.at 
. - - - - - - - - - - - - * - - - - - - . - - . - - - - - - - - - . - - - - - - - . - - - - . - . . - . - - - - ." - .~- - - - .~~"* .7- . - - . - .  .*-...-. -". * ..- 

I C O J *  t)(l# PY ¶r ¶#P urn ?S Dn n sc s r d  wt Suehtng P.?olrrattn~ 

( k s t k . 1  1h91h.1 (I) C O ~ W I  met Y m a t  nc 
- ----....---.-.--..-.-...-----.------.--.--.---.-*----- - .- -----.----.-.-*-*.+---.---.. 

180a1 8 1000 104 70 1 23 1 93 107 6 1 1.n 1 0 J I 

98055 5 9 1 88 4 12 4 80 101 1 0 Tan 3 0 3 9  

96053 4 910 650 81 I 8 1 81 107 1 9 Ian 4 0 4 0 

~ 8 1 0 3  21 9 3  831 68 2 z b  a 18 101 1 ran 4 3 3 1 

96042 2 181 591 89 0 20 1 95 101 1 0 Ian 5 1 4 0 

88112 22 130 195 69 1 22 8 93 I01 1 0 Rmd 2 1 3 I 

88068 10 81: 5 87 Y 1 4 94 I01 1 0 Tan 4 0 3 0 

88011 1 129 172 19 0 22 1 89 0 1 0 Ifin : 1 3 I 
88060 1 810 0 04 1 20 6 93 107 6 3 Tan 4 ) f 1 

BE091 17 806 5 1 9 0 1 9 1  101 1 o 1.n 4 0 3 C 

98058 8 1 535 '02 1 1 1  93 10' 5 Ian 3 1  J ' 

10034 ' @  8 5 :  3 1  6: 2 2 3 0 3  I07 7 5 Tan 4 0 1 I 

esosa $4 824 52s a4 o 1, r 91 107 i o T M  5 r I - 
t~6081 13 7 7 1  8 8 1  2 0 2  9 1  101 1 0  lan 1 1  1 4  

B604$ S 79: 522 05 7 Id 8 91 1 1  8 0 'an ? 3 3 f 

88'03 .3 ' 7 3  500 64 7 20 1 B r  101 1 0 a.d J 3 4 L 

8 6 0 3 ~  I 104 489 ns 3 :i s aa in? a r rm 4 3 2 9 

8C1014 1 %  - 8 2  468 5 5 21 4 95 10' 9 5 Tan 5 1 3 1 

8801? 1 6  3 430 ' '  9 ?I J a ?  1:' 1 5 Tan I 0 3 .. 
86013 ' 613 4 4  50 : 23 1 7 1  I'll 1 U Trn 8 1 4 i 

90317 2 3  611 415 6 7  6 19 1 3 I01 1 C Ian J 9 J 

88083 9 634 4 64 0 ?e 8 91 101 ' 0 I a n  5 0 4 

01092 11 5 372 59 3 2) 9 95 107 8 0 Ian 4 3 

controls 

CHIC0 24 1 488 ' L O  1 77 1L' 1 5  *an 3 7  ,, 
Ilatal 

c a m  25 356 212 53 2 1 0 1 %  1 1 6 I Ian 4 0 4 J 

SE 8 7 8  4 I ? !  1 2 4  2 7  0 1 3  0.3' 0 1: 

M 719 1 8  66.1 21.4 31 1 . 0 4 : 5 

C V I X I  15.9 16.9 3 : 10.1 1 . 2  e n 15 2 15 1 
.-. 

Scor*d 100 033 using a 1 - 9  .calm *h.rm 1 : m d l r a w  md 

9 ; 50-1001 Jm?oI!at(W 



Carntrr MALAWI-:  P!ant .d 7 12 8 1  Marv.otM 3.4 19 11170ay. i 1350~tdl=.co~ r4rv.s: 

88011 1 1114 171 74.1 20.5 1 117 Tan 

10105 21 1204 859 71.3 31.3 97 117 Rod 

0 5 109) 7 72.0 26.7 91 117 Tan 

Ian 

T r n  

711.  

Tan 

Tan 

Tan 

tan 

1 an 

tan 

Tan 

Rmd 

ROO 

Tan 

Tan 

T kn 

Tan 

Tar- 

1 an 

T ~n 

Control. 

CHIC0 4 579 4 2  73.2 18 4 88 l a ?  

uata 1 

C 0 1 4  25 551 39% 71 7 :u 7 4 1 1 1  Tan 



L0C.ticn WI t .dU 

~antrr WUI-A ~ 1 w t . d  e . 1 . 1 ~ .  n a r v o a t o d  i I 4 2 6 . 4 . 8 3  ( 1 7 b l l W U  a I O B ~ L I ? ~ ~  O C ~ I  
---------------------------------------...---------..-*.-------.----.-...-.-.--- *--.-..-.....-.-. 

I W V S  t M T S  CV V WP Nm I 8  Ul M L s  h a  c o a t  S u c k t n ~  a r o l t a t  l o r  

( k 9 l k . l  o r p r r u )  (1) s c c t - 1 )  cotwr m m t  u m a t  u 
.-------*-.------------.-----.----.----.-- "-.-.-----*----.-..-.-".--....-. 

18061 1 5 3  187 2 . :  5 8  94 110 5 . 0  lm 4 a  3 s  

86105 21 1 2 9  852 7 0 . 4  25.B *I 110 4 0 Isd 5 4  4 1  

8 0  5 4 618 8 9  1 2 1 . 6  8 1  108 5 . 5  Tan 4 4  4 3  

88080 7 812  581 1 .  3 . 3  95  110 9 . 0  lm  1 7  4 3  

88045 3 1 5 7  1 2 . 4  2 3 . 1  93 110 5 . 0  Tan 2 3  2 8  

86038 I 7 6  5 14 1 2 1 1  96 110 5 .  I a n  4 1  5 3  

8 8 0 5 1  4 175 5 7 1 . )  2 1 . 1  $1  1 1 0  a . n  r a n  4 9  4 :  

88016 14 773 555 11 5 1 3 . 4  ( 7  1 1 0  3 1 Tan 9 3 0 

88014 I 1  104 5 6 0 88 110 5 5  I a n  3 9  2 8  

88081 13 140 537 13 1 2 0 . 2  93 110 8 . 0  I a n  1 . 0  J 4 

88092 I 111 511 1 2 1  3 3 . 1  5 110 5 . 0  TM 1 . 1  $ 2  

86386 10 722 510 71 0 1 .  84 106 5 0 l a n  1 . 0  4 4 

80017 18 118 509 0 9 . 2  m . 4  93 101 8 . 0  r a n  3 0  4 1  

86091 I '  8 491 72 2 2 98 1 1 0  5 Tan J . 4  1 7  

88056 6 144  483 74 8 2 0 . 6  9% 110 8 . 0  r a n  0 3 8  

88103 20  9 1  4 5  6 7 . 4  1 8 . 9  92 I 0 8  4 . 0  Rod 4 2  4 0  

86042 2 633  481 7 .  2 4 . 4  1 9  110 5 I a n  4 1  Y O  

86063 9 450 4 5  1 0 0  2 9 . 2  90 110 5 0  I a n  4 4  J S  

86094 19 8 451 5 1 ?8 7 S2 110 5 Tan 4 4  1 0  

1 1 7  13  I Z C  447 7 2 . 2  2 0 . 2  8 3  110 9 0 Tan 4 0  2 5  

~ 8 0 1 6  5 632 429 68 5 1 8 . )  91 9 1  0 5 f a n  3 . 0  3 ? 

06015 1 2  813 429 6 9  3 1 . 1  94 110 0 . 5  Tan 3 1 2  

86112 22 608 401 8 7 5  I 93 191 6 0 P-0 I t  3 1  

C o n t r o l s  

cnxco 24 623 445 7 1 . 1  1 7 , s  9 9  I 0 8  6 . 5  Tan 3 9  3 6  

Natal 

25 482 338 1 4 . 2  2 0 . 9  81 110 5 . 5  Tan 2 4 3 . 2  

I E !  42 .2  2 3 . 1  1 . 0  1 2 . 1  2 . 1  0 . 3 4  0 . 4 2  0 . 4 4  

01 1 1 1  5 0 1  1 0 . 9  2 3 . 0  S3 108 5 . 5  3 . 1  3 . 8  

C V ( X I  1 0 . 2  1 1 . 1  2 . 0  1 . 1  5 4  3 . 5  a r 1 9 , 5  2 1 . 7  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - * - - . - " - - - - - - - - - - * - * - - -  

%rod 70 D M  w t n q  a 1-9 u a l a  -a 1 n m d t n a n  and 

9 - M - 1 0 0 L  d.?QI+atiQI 







T&le:  20 .).Yr* mu'?- OI w l y  n r I o t i ~  W8zludd 4n eh m t r d  I E ( M  

L o u t 4 ~ 1  : Wardot (I)(DIA) Soamem : Rainy It88 
Plot .~LI: 4 a 1.) m z  D m ~ t g r ~  . Trio10 L ~ t t I c 0  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - -  

Entry C,m W Rank S w o r  PS 

( k * / k . )  0-201 ('I) 

ICOV 88OIl 

lcav roois 
I C W  #80#2 

ICOV 88014 

ICOV a a w 1  

I C W  860S4 

I C W  86080 

ICOV 88051 

ICOV 88096 

ICOV 86081 13 030 1 1  45 154687 

ICOV 8805s 5 830 1 1  4 5 140078 

ICOV 86008 10 700 12 42 121444 

ICOV 86038 1 760 12 4 2 131777 

ICOV 88061 6 780 12 4 2 139241 

ICOV 88010 15 760 12 42 164889 

ICOV 86042 2 780 12 4 2 154121 

ICOV 88103 20 780 12 4 2 131342 

ICOV 08017 16 670 13 3 6 133767 

ICOV 88045 .3 670 13 36 143434 

ICOV 86112 22 670 13 3 0 111163 

lCOV88105 21 870 13 36 1'1030 

ICOV18117 23 580 14 30 ' 5 0 b 1 5  

ICOV 880.0 7 500 15 2 7 92981 

0-201 25  1830 3 100 t 9898 1 

M I C O  24 210 18 15 55007 





Tabla: 22 Analysis of rariara tor rtabflltl of gd yL114 of 
varieties i n  thr Third IEEIT 

-------------------*------------*--*------*---------------------------- 

Source of Vrrlctton OF S S WS ---------------*----------------.-------------------------------------- 

VARIETIES 

1 
2 
3 
4 

5 
6 
I 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
16 
1 7  
18 
1 9  
2 0 
2 1 
2 2 
2 3 
24 . 
2 5  

? M ) L C O  ERROR 



Table: 23 llwr yield ua s w i t i t y  pr-  of tha  w i e t i u  in  UI nil4 I E a T  

STAHOARD €FOR OF BETA 0 . 1 3 3 2  
STANDARD ERPCR I MEAN I 9 6 . 2 9 5 2  



e : ,x. > 
b < -  , -. I I... . O V O - . O O O O O O U C > .  C > .  -1.. . . . . . . . c . c . ' - . . . . I T . C .  0 
C . Y  . . . . . . . . . . . . . . . . . .  . . .  . . . .  

8 4 -- ' - m sn - - - rg .13 D - .;. '7 - .-. w u. %. , - I  O r - r  n e r> u, ~- 
CI . - .O  . O - O O a - D . O u O r r . u D - - r r r u . . . .  .,.>I ....I. . . , . o m - -  
& , =  , 





- ,  
L d  , 

cx 8 .- , 4 : ..:y- - - - " 7 . ' . - v - " , . - . T ~ Y O r - . , * C I -  - I n * m - - .  . . . . . . . . . . . . . . . . . . .  VI 
.u " . . 2 ' 5 . ~ - . 1 . - ~ ~ ~ 0 1 ~ . n r - o m ~ 1 ~ ~ - ~ m r r ~ . ~ ~ 3 u c . r - s r ~  - , - 1 .I' '-4 '.< .Y  N I.. N 'U a "  N ." .-, N N N N N N N CI I-> N N - n 
4 (Y i x * - 
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	00000012.tif
	00000013.tif
	00000014.tif
	00000015.tif
	00000016.tif
	00000017.tif
	00000018.tif
	00000019.tif
	00000020.tif
	00000021.tif
	00000022.tif
	00000023.tif
	00000024.tif
	00000025.tif
	00000026.tif
	00000027.tif
	00000028.tif
	00000029.tif
	00000030.tif
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