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P R E F A C E  

This  r e p o r t  con ta ins  t h e  r e s u l t s  of  a c o l l a b o r a t i v e  

r e sea rch  program on food legumes between t h e  Tunis ian 

Program and ICARDA. The program w a s  c a r r i e d  o u t  w i th in  

t h e  I n s t i t u t  Na t iona l  de l a  Recherche Agronomique de 

Tun i s i e  (INRAT), and conducted by M r .  Habib H a l i l a  

(Head, Food Legumes, INRAT), D r .  Howard Gridley (Food 

Legume Breeder,  ICARDA) and M r .  P a t r i c k  Houdiard 

(Research Associate, ICARDA) w i th  t h e  t e c h n i c a l  h e l p  

of M r .  Hamouda Abdelkef i ,  M r .  Taoufik O u s l a t i ,  

M r .  Hedi Ghanmi, M r .  Mokhtar D r i d i ,  M r .  Moncef Farhani ,  

M r .  Noureddine Ben Abdallah and M r .  Mustapha J e b a b r i  

( Ingenieurs-Adjoints ,  INRAT and F r e t i s s a  Farm) . 



1 .  INTRODUCTION. 

This r e p o r t  g i v e s  t h e  r e s u l t s  from t h e  second 

year  of  a  coope ra t ive  p r o j e c t  on food legume 
improvement between INRAT ( I n s t i t u t  Nat ional  de  

l a  Recherche Agronomique de Tun i s i e )  and ICARDA. 
I 

Last  s ea son ' s  r e p o r t  contained a  resume on the  

i n i t i a t i o n  and r e sea rch  o b j e c t i v e s  of t h e  p r o j e c t .  

The former w i l l  no t  be repea ted  and t h e  l a t t e r  
s t i l l  remain t h e  development o f  improved c u l t i -  

va r s  of  faba beans ,  chickpeas and l e n t i l s  and 

of a  s u p e r i o r  and a p p r o p r i a t e  product ion techn- 

ology,  t h a t  t o g e t h e r  can ensure  t h e  farmer a  more 

s t a b l e  and improved economic r e t u r n  from t h e  
c u l t i v a t i o n  o f  t h e s e  legume c rops .  

In  l a s t  s e a s o n ' s  r e p o r t  t h e  FA0 d a t a  on 

food legumes i n  Tun i s i a  showed t h a t  from t h e  

per iod  1 9 6 6 - 7 0  t o  1 9 7 1 - 7 5  t h e r e  was a  20% i n c r e a s e  

i n  t he  a r e a  sown t o  faba beans ,  whereas t h a t  f o r  

chickpeas  and 1 e n t i l s . r e m a i n e d  s t a t i c .  More r ecen t  
d a t a  from 'La D i r e c t i o n  de l a  Production VBgetale 

(DPV)'of t he  Min i s t ry  of Agr i cu l tu re  on t h e  a r e a ,  

product ion and seed  y i e l d  o f . t h e s e  crops  from 
1 9 7 1 - 7 2  t o  1 9 8 0 - 8 1  a r e g i v e n  i n  t a b l e  1 . 1 ;  t he  a r e a  

and product ion d a t a  an? a l s o  shown g r a p h i c a l l y  
i n  f i g u r e  1 . 1 .  Faba Beans and chickpeas  showed a  
modest i n c r e a s e  i n  a r e a  and product ion dur ing  

t h e  1 0  yea r  p e r i o d ,  whereas l e n t i l s  showed a  drama- 

t i c  d e c l i n e  du r ing  t h e  f i rs t  f i v e  yea r s  and 
. . ./ 



thereafter were steady at around a 1000 hectares 
and metric tonnes respectively. Yield levels, 
however, showed no discernible trend. As a mean 

over the period faba beans accounted respect- 
ively for 64% and 71% of the total area and 
production of these crops, whilst the corresp- 
onding figures for chickpeas were 33% and 3 1 % ,  

and for lentils were 4% and 9%. Also during 
the 10 years these three crops accounted for 
80-90% of the total legume production and area 

in the country. 



TABLE 1. 1 AREA, PRODUCTION AND S E W  YIELD Of PABA B M S  (F) . CRICKPUS (C) AND LENTILS (L) 
IN N N I S U  F R M  1971-72 TO 1980-81. 

Production (I000 
Area (1000 hectares) metric tonnes) Seed Yield (kglha) 

Season F C L F C L F C L 

1971-72 30.0 30.0 7.0 18.0 21.0 3.0 600 700 430 

1972-73 50.0 27.0 6.0 37.0 19.0 4.0 740 700 670 

1973-74 53.5 19.9 5.1 43.5 17.6 4.3 810 880 830 

1974-75 57.9 20.6 3.4 54.1 18.4 3.6 930 890 1060 

1975-76 61.2 19.8 0.6 66.5 19.2 0.5 1090 970 770 

1976-77 58.5 21.7 1.4 24.8 16.9 0.8 420 780 540 

1977-78 45.9 25.9 1.1 40.0 18.8 0.7 870 730 640 

1978-79 54.9 32.5 1.1 46.8 21.8 0.9 850 670 820 

1979-80 55.4 34.2 1.4 51.2 37.6 1.0 920 tt00 710 

198lF81 49.4 32.8 1.3 40.9 32.0 1.0 830 970 800 

Mean 51.7 26.4 2.8 42.3 22.2 6.3 

(a) Source : 'Etude du secteur des 16gumineuoes B graines'. 
Ministere de I'Agriculture, Direction de la 
Production VGgCtale, Tunis. Juin 1982. 



FICURG 1 . 1  ARE4 A N D  PRODUCTION OP PABA BEANS, CHIWBAS AND LENTILS 
IN TUNISIA Film 1911-12 TO 1980-1981. 
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2 .  THE RESEARCH PROGRAM. 

2 . 1  Experiments and Locat ions .  

The agronomic experiments and breeding t r i a l s  

and n u r s e r i e s  were grown a t  one o r  more of f o u r  

l o c a t i o n s ,  namely Bbja, El-Kef, Mateur and Moghrane, 
s i t u a t e d  i n  t h e  p r i n c i p a l  crop growing a r e a s  i n  
t h e  n o r t h  and west o f  t h e  count ry  ( f i g u r e  2 .1) .  

D e t a i l s  of t h e  experiments f o r  each of the t h r e e  

crops  grown a t  t h e  d i f f e r e n t  l o c a t i o n s  i s  given 

i n  t a b l e  2.1, 2 . 2  and 2.3 r e s p e c t i v e l y  f o r  faba  

beans,  chickpeas and l e n t i l s .  

The ICARDA der ived  breeding t r i a l s  con ta ined  

advanced breeding l i n e s ,  s eg rega t ing  popula t ions  =well 

a s  genotypes being assessed  f o r  d i s e a s e  r e s i s t -  

ance.  The advanced (AYT) and pre l iminary  (PYT) 

y i e l d  t r i a l s  con ta ined  genotypes s e l e c t e d  f o r  a  

supe r io r  performance dur ing  t h e  l a s t  season.  The 

t o t a l  number o f  e n t r i e s  eva lua ted  t h i s  season 
i n  t h e  d i f f e r e n t  breeding t r i a l s  and n u r s e r i e s  

were 4 8 1  f o r  faba  beans ,  115  f o r  w in t e r  sown and 
4 3 2  f o r  s p r i n g  sown chickpeas  and 3 0 8  f o r  l e n t i l s .  

Last  year  t h e  agronomic t r i a l s  examined c rop  

responses  t o  d i f f e r i n g  sowing d a t e s  and Rhizobial  
i nocu la t ion  t r ea tmen t s  and t o  d i f f e r r i n g  l e v e l s  

. . ./ 



PICURE 2.1 LOCATION OP EXPERIMENTAL TRIALS AND NURSERIES 
IN TUNISIA, 1982-85. 



TABLE 2.1 PABA BEAN BUEEUUG AND ACIWOETL EXPERImNTS CONDUCTED DURING 1982183. 

Number of Location 

Experiments Replicates Entries/  B6ja Kef Hateur Moghranr 
Treatments 

Breoding Trial8 
(1) 

Intarnational  Yield Trials(S)(?) I 
" (I) 

" Tr ia l s  
, t o >  P3 Tr ia ls  

Preliminary Yield Tr i a l s  (Sl) 
" (S2) 
" (LO 
" (12) 

Advanced Yield Tr i a l s  (L) 

Breeding Nurseriel 

Internntional Screening Nursery (5) 
" (L) 

High Pmrein  Content Entries 
Europun Cult ivars Screening Nursery 
National Screening Nursery 

Diseaao Nurseries 

Intarnational  Orobanche Nurwery 
" h e r  
' Aacochyta " 
" Chocolate Spot " 

Diaease Screening Nursery 

Agronomy Tr ia l s  

Date of soving/Popul~tion Tr ia l  (L) 
" (S) 

Weed Control Tr i a l  

(1) LIS : large and small reeded t r i a l s .  

(2) Tvo repl ica tes  only 8rOVII. 



TABLE 2.2 CHICKPEA BREEDIHG AND AORONOm aPERIMERT6 CONDUCTED DURXNG 1982183. 

Location . -- 
Raplicatms Entrie11 Bdjs Kef Uateur Mogh- 

Treatments ran* 
.--- 

A. WINTER PUNTED 

Breeding Trials 

International Yield Trial 4 12 x x x 
83 Trial-I 3 16 x x 

u -2 3 16 x x 

Preliminary Yield Trial 2 7 x 
Advanced I, st 4 13 K < x 

Breeding Nursery 

National Screening Nurlary I 44 x x 

Dinea8e Nursery 

International Ascochyta 2 51 x x 
Blight Nursery 

Agronomy Trial 

WinterfSpring Sowing Comparison 3 4 x x x 

8. SPRING F'LANTED 

Breeding Trials 

Intarnational Yield Trial 4 24 x x x 
Large Seeded 4 20 x x x 
Yield Trial 

Preliminary Yield Trial-1 3 14 x x " -2  2 16 x x 
Advanced Yiald Trial -1 

" -7 - 
P4 Population Trial 
'Tall Type#' Yiald Trial 

Breeding Nurseries 

International Screening Nursery 1 71 x Y 

National 1 44 x 1. 

Di8rase Nurseriel 

ICRISAT Root RotIUilt Nursery 2 75 x 
ICRISAT Stunt Nursery 2 18 x 
Fusrrium Nureery 2 116 x 

bronomy Tria la 

International Weed Control Trial 4 12 x 
F~rtilirerfInoculation Trial-l 4 8 X x 

t s  -2  4 6 x 
Date o t  SovingIPopulation Trial 3 20 x x 
Seed Treatment Trial-1 4 13 x 

~8 - 2  4 16 x 
Fungicide Trial 3 12 x 



TABLE 2.3 LENTIL BREEDING AND ACRONOW EXPERIHENTS CONDUCTED DURING 19bLfhJ 

- - 
Number of Locat ,on 

Experiment Replicates Entries1 BCja K e f  Natetrr ?lonhranr 
Treatments - 

Breeding trials 

International Yield Trial - L (1) 4 21 X X X 

F3 Trial (Early types) 2 30 x 

Preliminary Y k l d  Trial 3 16 x x 

Advanced 4 10 I x 

Breeding Nurseries 

International Screening Nursery-L 1 43 x x 

-Early 1 65 x x 8 

-Tall 1 63 x x I 

National Screcnlne, Nursery 1 60 .I x 

Disease Nursery 

Orobanche Nursery 

Agronomy Trials 

Weed Control Trial 4 12 x x 

Date of SowinglPopulation Trial 3 20 I x x 

- 

( I )  Large Seeded Trial. 



of p l a n t  popu la t ion ,  and o f  phosphate and n i t rogen  
a p p l i c a t i o n .  This  season t h e  work was expanded 
t o  f u r t h e r  examine t h e  e f f e c t i v e n e s s  o f  d i f f e r e n t  
h e r b i c i d e s  on n a t u r a l  weed popula t ions  and o f  
seed d r e s s i n g  t r ea tmen t s  on d i s e a s e  inc idence .  

Although t h e  r a i n f a l l  was adequate f o r  c rop  
growth t h e  d i s t r i b u t i o n  was abnormal i n  t h a t  appr- 
oxinrately 8 0 %  of t h e  t o t a l  r a i n f a l l  f e l l  be fo re  
t he  end of December. This  somewhat delayed p l a n t -  
i ng ,  bu t  more impor tan t ly  produced dur ing  March 
and Apr i l  r e l a t i v e l y  ho t  and d ry  c o n d i t i o n s ,  

which were adverse  t o  n a t u r a l  d i s e a s e  development, 
As a  r e s u l t  d i s e a s e  development was i n s u f f i c i e n t  
i n  a l l  t h r e e  c rops  t o  a l low e f f e c t i v e  s c reen ing  
of t h e  g e n e t i c  m a t e r i a l  under t e s t .  Unfor tuna te ly  
f a c i l i t i e s  f o r  a r t i f i c i a l  i n o c u l a t i o n  a r e  n o t  
p r e s e n t l y  a v a i l a b l e ,  a l though  it i s  expected t h a t  
a  s t a r t  w i l l  be made on developing t h e s e  nex t  
season.  

2 . 2  Analyses and Resu l t s .  

A l l  t h e  r e p l i c a t e d  experiments were analysed 
a s  randomised b locks ,  and i n  d i s c u s s i n g  r e s u l t s  
t h e  term s i g n i f i c a n t  has  been used t o  d e s c r i b e  a  
p r o b a b i l i t y  l e v e l  equa l  t o  o r  l e s s  than 0.05;  

i n  c e r t a i n  i n s t a n c e s  t h e  p r o b a b i l i t y  l e v e l  has  
. . ./ 



been noted i n  t h e  t e x t .  Also,  on ly  i f  t h e  

a n a l y s i s  o f  va r i ance  produced a  s i g n i f i c a n t  
(P 6 0.5)  IF' value  has  a  l e a s t  s i g n i f i c a n t  d i f -  
f e r ence  (LSD) value  been c a l c u l a t e d ,  i n  o rde r  t o  
a s s e s s  whether t h e  t e s t  e n t r i e s  had va lues  t h a t  
were s i g n i f i c a n t l y  d i f f e r e n t  from t h a t  of  t h e  

check. 

The fo l lowing  i n d i v i d u a l  c rops  r e p o r t s  a r e  

a  summary of t he  f u l l  r e sea rch  r e s u l t s ,  which 

a r e  given i n  r e l e v a n t  appendices a t  t h e  end o f  
a  r e p o r t .  A l l  v a lues  given i n  t h e  appendices  

and t a b l e s  a r e  t h e  mean of t h e  r e l e v a n t  number 

of r e p l i c a t e s ,  and those  under l ined  s i g n i f i c a n -  

t l y  exceeded t h e  l o c a l  check i n  t h a t  t r i a l .  



FABA BEAN IMRPOVEMENT PROGRAM. 

L a s t  s e a s o n  b o t h  t r i a l s  and f a r m e r s '  c r o p s  

were s e v e r e l y  a t t a c k e d  by C h o c o l a t e  s p o t ,  and 

a  l a t e  s e a s o n  a t t a c k  by t h e  s tem b o r e r  was wide-  
s p r e a d .  Also  n o t e d  were l o c a l l y  s e v e r e  i n f e c t i o n s  

o f  Orobanche s p p . ,  A l t e r n a r i a  l e a f  s p o t ,  

R h i z o c t o n i a  r o o t  r o t ,  Ascochyta  b l i g h t  and s tem 

nematode. T h i s  s e a s o n  t h e  e n v i r o n m e n t a l  cond- 
i t i o n s  wcrc not  conduc jvc  t o  n a t u r a l  d i s c a s c  
devclopment  and t h u s  t h c  r e s u l t s  p r c s c n t e d  below 

c o n c e n t r a t e  on s e e d  y i e l d .  The f u l l  s eed  y i e l d  

r e s u l t s  from a l l  t r i a l s  and n u r s e r i e s  a r e  g i v e n  

i n  append ix  A ( app .  A ) ,  w i t h  a  summary o f  t h e  

r c s u l t s  c o n t a i n e d  i n  t h e  f o l l o w i n g  c r o p  r e p o r t .  
The l o c a l  check used  i n  t h e  e x p e r i m e n t s  was a  
T u n i s i a n  l o c a l  c u l t i v a r  grown by f a r m e r s ,  and 

i s  r e f e r r e d  t o  e i t h e r  a s  t h e  l o c a l  check o r  

s imply  t h e  check .  

3 . 1  R e s u l t s  and D i s c u s s i o n .  

3 . 1 . 1  I n t e r n a t i o n a l  Y i e l d  T r i a l s  ( IYT),  ex-ICARDA 

A l a r g e  seeded  (IYT-L) and a  s m a l l  s eeded  

(IYT-S) i n t e r n a t i o n a l  y i e l d  t r i a l  were grown a t  
BBja, E l -Kef ,  Mateur and Moghrane. U n f o r t u n a t e l y  
t h e  s e e d  y i e l d  r e s u l t s  from t h e  l a s t  l o c a t i o n  
c o u l d  n o t  be  a n a l y s e d  s t a t i s t i c a l l y  owing t o  a  

l a r g e  number o f  m i s s i n g  p l o t s .  I n  t h e  IYT-L a t  

t h e  o t h e r  t h r e e  l o c a t i o n s  a  number o f  e n t r i e s  



exceeded t h e  l o c a l  check by a  cons ide rab le  margin 

iapp .  A ,  t a b l e  A l ) ,  but  t h e  'F' t e s t  was no t  
s i g n i f i c a n t  a t  any l o c a t i o n ,  and on ly  I L B  1799 

(39 MB) exceeded t h e  l o c a l  check a t  a l l  t h r e e  
l o c a t i o n s .  I n  t h e  smal l  seeded t r i a l  (app. 1 ,  

t a b l e  A t ) ,  t h e r e  was a  s i g n i f i c a n t  (P < 0.01) 
d i f f e r e n c e  between e n t r i e s  a t  Bdja bu t  not  a t  

El-Kef and Mateur. A t  Bdja seven e n t r i e s  s i g n i f -  
i c a n t l y  exceeded t h e  check wi th  a  mean inc rease  
of 5 5 % ,  and a l though t h e s e  e n t r i e s  a l s o  exceeded 

t h e  check a t  El-Kef not  a l l  d i d  so  a t  Mateur 
( t a b l e  3 .1) .  

In  an F3 popula t ion  t r i a l  (app. A ,  t a b l e  A31 

s i g n i f i c a n t  d i f f e r e n c e s  between popula t ions  were 
on ly  ev iden t  a t  one of t he  t h r e e  l o c a t i o n s ,  

namely, El-Kef, a l though a t  t h i s  l o c a t i o n  a l l  

popula t ions  y ie lded  l e s s  than  t h e  check. A t  Bdja 

and Mateur some popula t ions  ou ty ie lded  t h e  l o c a l  

check bu t  on ly  X81S 4 2  d i d  so  a t  bo th .  I n  

another  F3 popula t ion  t r i a l ,  comprised of e a r l y  

f lowering types  (app. A ,  t a b l e  A 4 ) ,  popula t ion  

d i f f e r e n c e s  f o r  seed y i e l d  were on ly  s i g n i f i c a n t  

a t  Bdja,  a l though no popula t ion  s i g n i f i c a n t l y  

exceeded the  check. A t  Mateur a l l  bu t  t h r e e  

popula t ions  exceeded the  check but none d id  s o  
a t  El-Kef, and on ly  one popu la t ion ,  namely, 
XBlS 1 0 6 ,  exceeded t h e  check a t  more than one 
l o c a t i o n .  



TABLE 3.1 SEED YIELD ( k ~ h a )  OF SUPERIOR ENTRIES I N  AN IYT-S AT BFJA (8) .  EL-KEF (K) 
AND UATNR (Ma) I N  1982f83. 

En t ry  Locat ion 
Wean Z Check 

Designation Pedigree B K Ha 

ILB 1217 Renia Blanka 2269 2509 2700 2493 125 

1820 G i z a  4 2144 2400 1931 2158 108 

X75 TA146 79s 78978 2 s  2228 2032 2353 118 

ILB 1816 78s 4856i 2244 2412 2788 2481 I2P 

407 ' 49395 2325 2400 1094 1940 91 

X77sd 11 80s 45676 2156 2178 1844 2059 103 

ILB 5 74 TA 12 2138 2175 2106 2140 107 - 
Tunisian Local Check 1694 1862 263 1 1996 1 00 

S.E. 

d . f .  



3.1.2 Advanced (AYT) and Prel iminary (PYT) Yield T r i a l s .  

The seed y i e l d  r e s u l t s  of one l a r g e  seeded 

AYT and two l a r g e  seeded PYTfs (1 and Z), grown a t  

BBja and El-Kef, are given i n  appendix A ,  t a b l e s ,  

A S ,  A6 and A7  r e s p e c t i v e l y .  E n t r i e s  d i f f e r e d  

s i g n i f i c a n t l y  (P 4 0.01) i n  a l l  t r i a l s ,  bu t  only  

one e n t r y ,  namely, ILB 398 (76 TA 562461, i n  t he  

AYT a t  BCja s i g n i f i c a n t l y  ou ty i e lded  t h e  check, 

and many e n t r i e s  y i e lded  l e s s .  

The seed y i e l d  r e s u l t s  of  a  smal l  seed 

PYT-1 grown a t  BCja and El-Kef and a  PYT-2 grown 

a t  BBja a r e  given i n  appendix A ,  t a b l e s  A8, and 

A9 r e s p e c t i v e l y .  Although t h e  e n t r i e s  d i f f e r e d  

s i g n i f i c a n t l y  i n  a l l  t h r e e  t r i a l s ,  no e n t r y  

s i g n i f i c a n t l y  ou ty i e lded  t h e  check,  and aga in  

many y i e lded  l e s s .  

3 .1 .3  I n t e r n a t i o n a l  (ISN-ex ICARDA) and Nat ional  (NSN) 
Screening Nurser ies  (non- rep l i ca t ed ) .  

The seed y i e l d  r e s u l t s  from a  l a r g e  and small 
seeded ISN, grown a t  Beja ,  El-Kef and Mateur a r e  

given i n  appendix A ,  t a b l e s  AlOa and AlOb r e s p e c t -  

i v e l y  . Also included i n  t h e  t a b l e s  a r e  t h e  

c o e f f i c i e n t s  of  v a r i a t i o n  (CV)  f o r  t h e  t h r e e  repea- 

t e d  checks i n  each nu r se ry ;  t h e s e  were g e n e r a l l y  

high and va r i ed  markedly wi th in  a  nu r se ry ,  suggest -  

ing t h a t  c a r e  be taken i n  i n t e r p r e t i n g  t h e  r eco r -  

ded y i e l d  o f  t h e  t e s t  e n t r i e s .  

Be t h a t  a s  i t  may i n  t h e  l a r g e  seeded ISN 

e i g h t  e n t r i e s  exceeded t h e  mean of the  l o c a l  

check a c r o s s  l o c a t i o n s ,  and of t h e s e  on ly  t h r e e  ... / 



exceeded t h i s  check a t  more than one l o c a t i o n ;  

t h e s e  t h r e e  were : X77TA 82 (80s 443711, 
X79S 70 (80s  80026) and X 7 9 S  103 (80s 80064). I n  

t h e  smal l  seeded ISN many e n t r i e s  exceeded the  

local check a t  i n d i v i d u a l  l o c a t i o n s  and e i g h t  a t  

each o f  t he  t h r e e  l o c a t i o n s  ( t a b l e  3 .2) .  These 

e i g h t  p l u s  a  f u r t h e r  n ine t een  a l s o  exceeded the  

mean of t h e  l o c a l  check a c r o s s  l o c a t i o n s .  

The seed y i e l d  r e s u l t s  of  an NSN, which 

contained e n t r i e s  from t h e  Pullman I n s t i t u t e  

(Washington, USA) and was grown a t  BBja and E l -  

Kef, a r e  given i n  appendix A ,  t a b l e  A l l .  A t  

both l o c a t i o n s  t h e  CVs f o r  t h e  two repea ted  l o c a l  

checks were reasonable ,  but t h e  only  e n t r i e s  

exceeding a  check were n ine  a t  El-Kef, which ou t -  

y ie lded  the  mean of t h e  smal l  seeded check.  

3.1.4 Disease n u r s e r i e s ,  ex-ICARDA. 

With l i t t l e  o r  no n a t u r a l  d i s e a s e  develop- 
ment t h i s  season it proved impossible t o  r a t e  

e n t r i e s  f o r  d i s e a s e  r e a c t i o n  i n  t h e  Chocolate s p o t ,  
Ascochyta and Rust n u r s e r i e s  and a  genera l  

d i s e a s e  nursery .  Accordingly on ly  seed y i e l d s  were 

recorded and t h e s e  a r e  given i n  appendix A ,  t a b l e s  

A12, A13, A14 and A15 r e s p e c t i v e l y .  Also recorded 
i n  t h e s e  t a b l e s  i s  t he  mean seed y i e l d  and CV o f  

t h e  l o c a l  check, which a l though not  randomised i n  

t he  n u r s e r i e s  was repea ted  a t  r e g u l a r  i n t e r v a l s .  



TABLE 3.2 SEED YIELD (kglha) OF SUPERIOR ENTRIES IN AN ISN-S AT BEJA ( 6 ) .  EL-KEF (K) 
AND HATNR (Ha) IN 1982183. 

Entry Location 
Designation Pedigree B K ELa Eean X Check 

ILB 22 785 49264 

1816 78s 48561 

33 74TA 95 

X75TA 33 80s 43651 

X77TA 60 80s 43971 

81 40384 

86 44474 

Tunisian Local Check 



General ly  most e n t r i e s  y i e lded  l e s s  than t h e  mean 

of t he  check,  which i s  no t  s u r p r i s i n g  a s  p r i o r  

s e l e c t i o n  has  concent ra ted  on d i s e a s e  r e s i s t a n c e  
r a t h e r  than  seed y i e l d  per s e .  - 

3.1.5 Miscellaneous Nurser ies .  

There were two n u r s e r i e s  i n  t h i s  ca t ego ry ;  

one con ta in ing  de te rmina te  and high p r o t e i n  

e n t r i e s  from ICARDA and t h e  o t h e r  con ta in ing  
e n t r i e s  from t h e  P lan t  Breading I n s t i t u t e ,  

Cambridge, U . K .  The seed y i e l d  r e s u l t s  from 

t h e s e  n u r s e r i e s  a r e  given i n  appendix A ,  t a b l e s  

A16 and A 1 7  r e s p e c t i v e l y .  In  both  n u r s e r i e s  

t h e  CV f o r  t h e  l o c a l  check was very high making 

d i f f i c u l t  any meaningful i n t e r p r e t a t i o n  of t h e  

r e s u l t s .  However, i t  was c l e a r  t h a t  t he  

de te rmina te  types  were g e n e r a l l y  poor ly  adapted 

a s  were some of t he  U . K .  e n t r i e s .  

3 . 2  General Discussion.  

Last  season (1981-82 )  t h e  exper imental  

r e s u l t s  showed l i t t l e  evidence t h a t  any of t he  
genotypes t e s t e d  possessed a  s u p e r i o r  seed y i e l d  
t o  t h e  l o c a l  c u l t i v a r s .  Such r e s u l t s ,  however, 
may have been confounded by t h e  high l e v e l  of 

d i s e a s e  i n f e c t i o n ,  p a r t i c u l a r l y  from Chocolate 

spot  and Orobanche spp. ,  encountered i n  exper- 

imental  t r i a l s .  This  season t h e r e  was l i t t l e  o r  



no n a t u r a l  d i s e a s e  development a t  any t e s t  loca-  

t i o n ,  bu t  t h e  r e s u l t s  have r e i n f o r c e d  those  of 

l a s t  season.  Together they  suggest  t h a t  s i g n i -  

f i c a n t  improvements i n  seed y i e l d  per - s e  over 
t h e  l o c a l  c u l t i v a r  a r e  going t o  prove d i f f i c u l t .  

In s p i t e  of t h e  lack  of d i s e a s e  problems 

t h i s  season,  and t h e  de f i c i ency  of p a s t  recordgthe  
d e v a s t a t i o n  of farmers '  c rops  l a s t  season,  p a r t i -  

c u l a r l y  from Chocolate s p o t ,  s t i l l  i n d i c a t e s  t h a t  

t h e  t r a n s f e r  of d i s e a s e  r e s i s t a n c e ( s 1 ,  i n i t i a l l y  

i n t o  t h e  l o c a l  c u l t i v a r ,  must have a  high p r i o r i t y .  

Such a  program i s  c u r r e n t l y  being under taken,  and 
hope fu l ly  t h i s  w i l l  a t  l e a s t  h e l p  t o  s t a b i l i s e  
l e v e l s  of seed y i e l d  from year  t o  y e a r ,  and ensure  

a farmer of some r e t u r n  even i n  epidemic yea r s .  

In t h e  meantime, e f f o r t s  must be  cont inued 
t o  improve seed y i e l d  per -* s e  and i n  t h i s  con tex t  
t h e  performance of t h e  F3 popula t ions  t h i s  season 
was p a r t i c u l a r l y  d i s a m n t i n g .  The aim of t h e s e  
i s  t o  supply a pool of g e n e t i c  v a r i a t i o n  f o r  
s e l e c t i o n  under l o c a l  cond i t i ons .  However, t h e i r  

f u t u r e  u se fu lnes s  would appear t o  be l i m i t e d ,  a s  
no t  on ly  d i d  none s i g n i f i c a n t l y  o u t y i e l d  t he  l o c a l  

check a t  t h e  t e s t  l o c a t i o n s  bu t  many were conside-  

r a b l y  l i g h t e r  y i e ld ing .  Furthermore, t h e r e  was 

no popula t ion  t h a t  a t  t h e  minimum gave a seed 

y i e l d  equiva len t  t o  t h a t  o f  t h e  check a t  a l l  

t e s t  l o c a t i o n s ,  sugges t ing  t h a t  r e s e l e c t i o n  i s  



not worth undertaking in any of the populations. 

During the last two seasons the program in 
Tunisia has yield tested a few imported cultivars 
and genotypes from Europe, and a relatively large 
number of genotypes from ICARDA. The latter were 
selected for a superior yield performance in 
ICARDA's base program in Syria and subsequent 
distribution in international trials and nurseries. 
However, the lack of significant progress so 
far suggests that the selection pressure exerted 
for seed yield in Syria is not effective for 
conditions in Tunisia, and/or that faba bean 
genotypes/cultivars have a relatively narrow 
adaptation. 

It would seem unlikely that a continuation 
of the present breeding strategy will, in the 
near future, produce significant yield advances 
per - se over the local cultivars. Thus to count- 
eract this selection and adaptation problem it 
would seem necessary that the future strategy 
must involve testing and selecting, under local 
environmental conditions, of a wide range of 
both early generations breeding lines and popu- 
lations and germplasm entries from ICARDA's 
base program, and of cultivars from countries 
in Europe. 



APPENDIX A. RESULTS OF THE FABA BEAN BREEDING 
TRIALS AND NURSERIES IN 1982 /83 .  

Abbreviations used in tables. 

1. Locations : B - BCja 
K - El-Kef 
Ma- Mateur 
0 -  Floghrane 

2. - Data : Xg/ha - seed yield of entries in these 
units. 

%LC - seed yield of entries expressed 
as a percentage of the Tunisian 
Local Check. 

Data - those underlined were signifi- 
values cantly (P g 0.05) superior to the 

Tunisian Local Check. 
ND - data not available. 

3. Statistics : C.V. % - coefficient of variation 
expressed as a percentage. 

S.E. - standard error of entry 
I 

mean. 
d.f. - degrees of freedom associ- 

ated with the standard error. 



TABLE A1 S E O  YIELD OF EUTRIES IN AN NT-L AT FOUR LOCATIONS I N  1982183. 

B L Ila no 
Entry Pedigree KglHa %LC & f i a  ZLc Kgfia ZLc KglHa ZLc 

1L8 1814 S y r i a n  Local Large 1681 8 6  
1269 Nev k m o t h  2434 121 

77TA 883 11 
S c v i l l e  Giant  
78 S 18426 
78 S 49907 
71TA 109 
78 S 48476 
39 PIB 
78 S 49841 
79 S 97513 
S.L.L. (Long Pod) 
8 0  S 44539 
8 0  S 41371 
8 0  S 4 6 3 1  
8 0  S 44027 
Tunis ian Local Check 

Mean 1992 

C.V .  2 27.7 

S.E. 275 .9  
d . f .  68 

~ . . . . -- - . - - -- .. ... - .- 

128 763 
114 600 
127 907 
100 663 



TABLE A2 SEED YIELD OF ENTRIES IK AN IYT-S AT POUR LOCATIONS IN 1982 183. 

Entry Pedigree 
B K Ma Mo 

KgIHa %LC KglHa ILe KglHa XLc KglHa ZLc 

ILB 1812 
1217 
1820 

9 
3 1 
31 
49 
285 
287 

X75TA146 
ILB 905 

1816 
407 
269 
336 
269 
320 
277 
339 
360 

X77sd 48 
X77sd 1 1  
ILB 5 - 

Mean 

C.V. X 

S.E. 
d.f. 
-- 

Svrian Local Medium 
Renia Blrnka 
Giza 4 
74TA 22 

48821 
48436 - 

78 S 48504 
74TA 498 
80 S 45779 

45676 
74TA 12 
Tunisian Local Check 



TABLE A3 SEED YIELO OF ENTRIES IN "Ui F3 TRIAL AT THREE LOCATIONS IN 1982/83. 

Entry 

B K Ha 

Kg/Hn %LC KgIHa %LC KgfHa XLc 

6 
ILB 1814 
Tunisian L o c a l  Check 

Hean 1156 1812 2510 

C.V. X 22.2 12.0 32.4 

S . E .  1 4 7 . 5  127.1 468.9 

d . f .  28 28 28 



TABLE A4 SEED YIELD OF ENTRIES It4 AN F3 TRIAL (EARLY FLOWERING TYPES) AT THREE 
LOCATIONS IN 1982183. 

- . -. . . - -- 

B K Ma 

Entry KglHa %LC Kglna ELc KgIHa %LC 

X 81 S 34 471 64 1960 93 2750 151 
12 665 91 1677 79 2344 129 
106 988 135 1647 78 2017 1 1 1  
125 443 61 1277 60 3272 180 
25 427 58 1806 85 1478 81 
3 635 87 1843 87 2439 134 
10 488 67 1674 79 3072 169 
56 721 98 1952 92 2589 142 
32 727 99 1838 87 2361 130 
19 566 77 1516 72 1792 99 

ILB 1814 882 120 2109 100 1733 95 
Tunininn Local Check 732 100 2114 100 1817 100 

Mean 646 1788 2305 

C.V. X 

S.E. 



TABLE A5 SEED YIELD OF ENTRIES IN AN AYT AT TWO LOCATIONS IN 1982185. 

Pedigree1 B K 
Entry s e l e c t i o n  KglHa %LC KgIHa %LC -- 

m a n  

C.V. x 

S.E. 

d . f .  

Aquadulce 
New Hamoth 
39 MB 
Elegant 5 MC 1 
Syrian Local Large 
Lebanese Local 

Large 
A8COtt 
Ta lo t  
Tunisian Local 

Check 



TABLE A6 SEED YIELD OF ENTRIES IN A PYT-L Go 1 AT TWO LOCATIONS IN . 
1982183. 

Pedigree/ 
Entry Selection 

~- -~ - 

X75TA 115 78 S 33200 1670 
ILB 268 7 8 s  268 1533 

274 74TA 374 1387 
37 1 74TA 516 1358 
1814 Syrian Local L a m e  2037 

Mean 

C.V.  X 

S.E. 

d . f .  

1815 ~ittakia Local 1575 
1817 76TA 56809 1316 
1821 Turkev Local 1887 - ~ s c a t i  538 
- Talot 1125 - Tunisian Local 1926 

Check 



TABLE A7 SEED YIELD OF ENTPIES IN A PIT-L N' 2 AT1XO LOCATIONS IN 1 9 8 2 0 3 .  

B K 
Entry Kg/Ha %LC KglHa %LC 

Johnson Wonderful 374 22 550 39 
Uaster Piece Green Long pod 38 1 23  437 3 1 
Aquadulce 1664 97 1187 84 
Bunyards Exhibitim 756 44 293 21 
Pour Seed Green Windsor 312 19 425 30  
White Windsor 468 27 38 1 27 
Sutton 465 27 728 52 
Three fold White 384 23 456 3 2 
Express 599 35 456 32 
Aquadulce Claudia 1790 105 868 62 
P i l l  Basket Windsor 43 1 25 436 3 1 
Tunisian Local, Check 1 

" . Check 2 2::) I00 
1815 . Check 3 1368 

Mean 

C.V.  X 

S . F  

d . f .  



TABLE A8 SEED YIELD OF ENTRIES I N  A PYT-S N'1 AT TWO LOCATIONS I! 

1982183. 

B K 
Ped ig ree1  

Entry S e l e c t i o n  KglHa ZLc KgIHa hic 

ILB 269 74TA 367 
28 7 77% 88324 
3 20 78 S 48434 
905 78 S 35513 

1816 78 S 48561 
1820 Giza 4 

FVL P.L. V . ( l )  
FVL P.L. 8 . (2)  
Ascot t 
T a l o t  
Tun i s ian  Local  

Check 

Mean 

C.V. Z 

S.E. 

d. f .  

(1) Local popu la t ion  - green  seeded. 

(2) Local  - white seeded. 



TABLE A9 SEED YIELD OP FNTRIES IN A PYT-S N' 2 AT BWA 

IN 1982/83. 

Pedigree1 
Entry Selection %/Ha X LC 

ILB 285 77TA 88118 
317 7 7 M  88338 
352 77MS 88158 
356 77HS 88165 

INAU 709 INRAM Q 315 
1001 296 
1005 303 

Mean 

C.V. X 

S.E. 

d . f .  

.. ~- 

PVL P.L. V. 1050 86 
FVL P . L .  8.  1362 112 
ASCOCC 217 18 
Telot 1162 95 
Tunisian Local 1218 100 

Check 



TMLE A10.. SEED YIF2.D OF ENTRIES IN AN ISN-L AT THREE LOCATIONS IN 1982/83. 

Eotry Pedigree B K Ma 

ILB 263 
X75TA43 
ILB 268 

37 
4 1 

1799 
34 

444 
1805 

X77TA64 
X75TA116 
ILB 1814 
ILB 1814 
X77TA 88 
X77TA 31 
ILB 1814 
X77TA 82 
ILB 4 
X77Sd 70 

CHECK GENOTYPES 

ILB 1814 Syrian Local Large 1125 600 800 
1025 2750 1500 
1875 1900 1650 
1100 3600 1925 

Mean 1281 2213 1469 
C . V .  X 31.0 57.8 32.6 

ILB 1270 Reins Blanca 1475 3275 1550 

Mean 1578 2938 2325 

C . V .  X 15.8 13.3 32.3 

Tunisian Local 

Mean 

C.V. X 



TABLE A1Q.SEU) YIELD OF ENTRIES IN AN ISN-S AT THREE LOCATIONS IN 1982183. 

- 

E n t r y  Pedigree 
B K Ma 



2 

TABLE AlObSeontinued) 

Entry Pedigree 8 K !la 

CHECK GENOTYPES 

ILB 1812 Syrian Local Medium 1575 2400 1575 
1700 7300 1300 

Mean 1325 2570 1385 

ILB 1811 Syrian Local Small 1250 2375 950 
I050 1850 550 

Mean 965 2040 830 

C.V. I 39.5 11.5 23.9 

Tunisian Local Check Tunisian Local 1000 1700 1325 
1900 1750 600 

Mean 

C.V. Z 



TABLE A11 SEED YIELD OF ENTRIES I N  AN N M I O N A L  SCREENING NURSERY AT IUO 
LOCATIONS I N  1982183. 

E n t r y  BCja El-Kef 
KglHa Kg/Ha 

Mean of local  check large seeded 4 7 7 5  304 5 

C .V .  2 1 6 . 0  1 0 . 0  

Mean of local check small seeded 2425 1875 

C . V .  I 2 2 . 7  13.9 
- 



TABLE A12 SEED YIELD OF ENTRIES IN A CHOCOLATE SPOT NURSERY AT BEJA 
I N  1982183. 

Entry KglHa Entry Kp/Ha 

BPL I 1 0  1250 
112 975 
26 1 650 

1821 1125 
Syrian Local Large I 450  

Rebaya 4 0  450 
BPL 470 1800 

471 925 
472 1100 

1538 575 
1544 950 
1516 1100 
1547 1075 

BPL 1548 575 
1550 1425 
1556 650 
1648 950 
1689 1350 
1749 950 
1752 450 
1758 500 

Mean of Local ckeck 1582 
C.V. X 22.9 



TABLE A13 SEED YIELD OF ENTRIES IN AN ASCHOCHYTA NURSERY 
AT BEJA IN 1982183. 

Entry Kglha Entry Kg /Ha 

BPL 472 
460  
471 

ILB 161 
382 
549 

37 
BPL 230 

BPL 465 
161 

2485 
Giza 4 
ILB 1814 
BPL 710 
BPL 1179 
X 75 TA46 

Mean of Loc 
Check 

C.V.  2 



TABLE A14 SEED YIELD OF ENTRIES I N  A RUST NURSERY AT BEJA 
I N  1982/83. 

E n t r y  KgJHa Entry KglHa 

BPL 1179 1300 BPL 1547 1100 
7 10 1200 1548 625 
266 900 1763 1550 
274 1500 1764 600 

Mean L o c a l  Check 2118 

1107 2250 C.V. 'I 
1538 1275 
1543 1350 



TABLE A15 SEED YIELD OF WTRIES I N  A GENEW DISEASE NURSERY AT 

BEJA I N  1982/83. 

Entry KgIHa Entry KnlHa 

BPL 161 
165 
230 
262 
444 
47 1 
666 
617 

80La t t .  14989-2 
15025-2 
15035- 1 
15041-2 

BPL 18 
262 

321 
325 
357 
444 
666 

BPL 1089 
1163 
1394 
1599 
1873 
938 

80 SL15563-I 
-3 
-4 

R u s t a t t  ILB1555 
ILB 1038 
BPL 195 

Mean of Local 
Check 

C.V.  X 



TABLE A16 SEED Y I e L D  OP ENTRIES I N  THE D F 3 E W I N A T E  AND HIGH 

PROTEIN SCREENING hTRSERY AT B W A  IN 1982183. 

- --- 
E n t r y  KglHa 

81 S 26032 433 
26057 300 
26060 333 
26075 400 
26125 217 
26145 700 
26147 733 
26241 333 
26253 433 
26254 2 00 
26257 23) 
26263 200 
26278 433 
26320 700 
26325 167 
2634 1 433 
26342 383 
26349 467 
26365 150 
26385 433 
26416 400 
26422 600 
26518 333 
26526 400 
26543 267 
26544 433 
26550 467 
26561 233 
26562 253 
26563 933 
26575 933 
26586 867 
26672 433 
26755 1217 

BPL 171 733 
373 1100 
505 1100 
520 1167 

Tunisian Local 



TABLE A17  SEED YIELD OF ENTRIES IN A PLANT BREEDING INSTITUTE 
SCREENING NURSERY AT BEJA IN 1982183.  

Entry Kg Ma 

PBI Cambridge l i n e  76 
" KT9911 
" 67 

Banner 
Minica 
Maris Bead 
Tiger  637 
Herz Freys 125 
PBI Cambridge l i n e  73 1125 

" 224 150  
" 4712 0 
" 3411 37 
" 335 50 
" h a 00 
" 615 

Polar 
Blaze 
Relon 
Hontica 
Cockf i e l d  
Tunis ia  Local Cheek 



4 .  CHICKPEA IMPROVEMENT PROGRAM. 

Last  season t h e r e  was s u f f i c i e n t  n a t u r a l  

development o f  bo th  Ascochyta b l i g h t  and Fusarium 

w i l t  t o  adequa te ly  s c reen  m a t e r i a l  f o r  r e s i s t a n c e  

t o  t h e s e  pathogens.  However, t h i s  season on ly  

t h e  l a t t e r  developed s u f f i c i e n t l y  t o  provide 
adequate s c reen ing ,  a l t h o u Q t h i s  coming season 
i t  i s  expected t h a t  f a c i l i t i e s  f o r  t h e  a r t i f i c a l  

i n o c u l a t i o n  with  Ascochyta b l i g h t  w i l l  be developed. 

The f u l l  r e s u l t s  from a l l  t h e  t r i a l s  and n u r s e r i e s  

a r e  given i n  appendix B (app. B) w i th  a  summary 

of t he  r e s u l t s  con ta ined  i n  t he  fo l lowing  c rop  

r e p o r t .  The l o c a l  check used i n  t h e  experiments 

was a  Tunis ian l o c a l  c u l t i v a r ,  which is  grown 

p a r t i c u l a r l y  i n  t h e  B6ja r eg ion ,  and i s  r e f e r r e d  
t o  e i ther  a s  t h e  l o c a l  check o r  simply t h e  check. 

4.1 Resu l t s  and Discuss ion o f  Winter Planted T r i a l s ,  

4.1.1 I n t e r n a t i o n a l  Yield T r i a l s  (IYT), ex-ICARDA. 

The seed  y i e l d  r e s u l t s  from an IYT grown a t  
B6ja and El-Kef a r e  given i n  appendix B ,  t a b l e  B1; 
t h e  t r i a l  was a l s o  grown a t  Moghrane, bu t  un fo r tu -  
n a t e l y  h a r v e s t  problems prevented t h e  c o l l e c t i o n  
of any r e l i a b l e  d a t a .  Although t h e  I F '  t e s t  was 
n o t  s i g n i f i c a n t  a t  e i t h e r  of  t h e  two prev ious  

l o c a t i o n s ,  i t  was encouraging t o  n o t e  t h a t  a l l  

e n t r i e s  except one,  namely,FLIPBl-34W, ou ty i e lded  



the check at both locatibns. The performance of 
the five heaviest yielding entries is shown in 
table 4.1. 

Two IYT's (1 and 21, containing F popula- 
3 

tions, were grown at BBja and El-Kef and the seed 
yield results are given in appendix B, tables B2 
and B3, respectively. For the IYTF3-1 there was 
no significant difference between entries at 
either location, but all populatiorsexceeded the 
check mean across locations, and the performance 
of the best five is shown in table 4.2. In the 
IYTF3-2 the IF' test was significant at both 

locations, with the check significantly out- 
yielded by X8lTH 48 at Beja and by all popula- 
tions except X81TH 171 at El-Kef. The performance 
of the five heaviest yielding populations across 
locations is shown in table 4.3. 

4 . 1 . 2  Preliminary (PYT) and Advanced (AYT) Yield Trials. 

The seed yield results from a PYT grown at 

BCja and an AYT grown at BBja and El-Kef are given 
in appendix B, tables B4 and B5 respectively. In 
the PYT entry differences were significant, and 
although no local check was included in the trial 
all entries except FLIP 81064 and FLIP 81080 
significantly exceeded ILC 3279. As this last 

. . ./ 



TABLE 4.1 SEED YIELD (kglha) OF SUPERIOR ENTRIES IN A WINTER SOWN IYT AT B U A  (8 )  

AND &REF IN 1982183. 

Entry Location 
Des ignat ion  Pedigree 8 K Mean Z Check 

ILC 95 1965 2133 2049 125 

482 Aec. Ne2 26780-68 1850 2506 2178 133 

484 26783-68 2215 2199 2207 135 

FLIP 81-41W X79 1R 50 2253 2048 2150 131 

50u X79 1R 151 2203 2365 1883 115 

Tunis ian Local Check 1713 1563 1638 100 

S.E. 

d . f .  



TABLE 4.2 SEED YIELD (kg lha)  OF SUPERIOR F POPULATIONS IN AN IYT N'1 AT 
BUA (8) AND EL-KEF (K) I N  1982133. 

Entry Location 
Designar ion Pedigree B K Mean X Cheek 

X81 TH 56 ILC 1920 x ILC 3279 938 2038 1488 159 

111 191 x 202 850 1959 1405 150 

112 191 x 482 788 1990 1389 149 

120 200 x 484 938 1975 1457 156 

126 202 x 484 763 1929 1346 144 

Tunisian Local Cheek 475 1392 934 100 

S.E. 

d . f .  



TABLE 4.3 SEED YIELD (kg/he) OF SUPERIOR F3 POPULATIONS IN AN IYT N* 2 AT 
B U A  ( 8 )  AND EL-YEF (K) IN 1982/ 83. 

Entry location 
Designation Pedigree B K Mean I Check 

X81 TN 29 ILC 610 x ILC 202 1550 9 1705 141 

48 1920 x 201 E 3  1959 1861 151 

108 72 x 262 950 - 2104 1527 126 

190 272 r 191 1075 2025 1550 128 

203 3279 x 3355 1200 - 2111 1656 137 

Tunisian Local Check 1175 1246 1211 100 

S . E .  188.3 325.5 



genotype had a seed yield similar to the check 
in the IYT (app. B, table Bl), such entries 
may tentatively be considered as superior to 
the check. Although the entries differed 
significantly in the AYT no entry significantly 
outyielded the check, and many yielded consider- 
ably less. 

4 . 1 . 3  Ascochyta Blight Disease Nursery,ex-ICARDA. 

The low incidence of blight prevented any 
disease screening of the entries in this nursery 
grown at Beja, El-Kef and Moghrane. Accordingly 
only the seed yield results are given in appendix B, 

table B6. Although these are of little intrinsic 
value without Ascochyta ratings, it is perhaps 
worth noting that ILC-183, -195, -249 and 
FLIP 81-41W all exceeded the mean of the check 
at each of the three locations. 

4 . 1 . 4  National Screening Nursery (NSN). 

The seed yield results of the NSN grown in 
winter and spring at El-Kef are given in appendix B, 
table B7. Of the 37 entries 16 outyielded the 
check in winter and 8 in spring, but only 4 did so 
in both plantings. The correlation between the 

... / 



seed yield of the entries in the diffeient plan- 
tings was low and non-significant (r = 0.12, 

df = 41). 

4.1.5 General Discussion. 

With little or no Ascochyta blight evident 
this season the entries in the above trials will 
not have had any inherent yield advantage over the 
local check accruing from Ascochyta blight resis- 
tance. The poor performance of the entries in the 
AYT probably reflected their original selection 
for Ascochyta blight resistance, with little 
attention paid to seed yield per - se. It was 
therefore encouraging that the more recent material 
emerging from ICARDAVs breeding program in the 
IYT, namely the FLIP 81-...W genotypes, generally 
outyielded the check even if not significantly. 
This was also true for the F populations and 

3 
there is hope that reselection will produce further 
improvements in seed yield. However, all the 
genetic material in these trials has a seed size 
too small to meet consumer preference in Tunisia, 
and efforts are and will be made to improve this 
character. Furthermore, on a note of caution, it was 
discouraging to note that the performance of the 
entries ILC-195, -202, -482 and -484, relative to the 
check and common to the AYT and IYT, differed mark- 
edly between trials at the same location. This 
problem is considered further in section 6. 



4 . 2  Resu l t s  and Discuss ion of Spr ing Planted T r i a l s .  

Last  season t h e  experiments i n  a  c e r t a i n  a r e a  

of land a t  t h e  Bdja s t a t i o n  were seen t o  be h e a v i l y  

i n f e c t e d  with Fusarium w i l t ,  and a  p a r t  o f  t h i s  
a r ea  was des igna ted  a s  a  w i l t  s i c k  p l o t  (WSP) f o r  

screening i n  f u t u r e  seasons .  Although t h e  WSP 
was u t i l i s e d  t h i s  season f o r  sc reen ing  m a t e r i a l ,  

i t  was discovered t h a t  ano ther  a r e a  of land plan- 

t ed  t o  chickpea t r i a l s  was a l s o  heav i ly  i n f e c t e d  

with Fusarium w i l t ,  and t h i s  a l s o  provided 

e f f e c t i v e  sc reen ing .  A l l  Fusarium r a t i n g s  rep-  
o r t e d  were made on a  v i s u a l  b a s i s  u s ing  a  1 t o  9 
s c a l e  where 1 = no symptoms and 9 = complete k i l l  

of t he  p l a n t s  i n  a  p l o t .  

4 . 2 . 1  I n t e r n a t i o n a l  Yield T r i a l s  ( I Y T ) ,  ex-ICARDA. 

The seed y i e l d  r e s u l t s  of an IYT a t  Bbja, 

El-Kef and Mateur a r e  given i n  appendix B ,  t a b l e  

88. Also included i n  t a b l e  B8 a r e  v i s u a l  r a t i n g s  

of the  e n t r i e s  t o  Fusarium w i l t  i n f e c t i o n  a t  

BCja. A t  t h i s  l o c a t i o n  e n t r i e s  d i f f e r e d  s i g n i f -  

i c a n t l y  (Pg 0.001) f o r  both  seed y i e l d  and 
Fusarium r a t i n g s ,  and t h e  d e l e t e r i o u s  e f f e c t  of 
t h e  pathogen on seed y i e l d  was shown by a  
nega t ive  c o r r e l a t i o n  of -0 .89  (Pg 0.001) between 

t h e  two c h a r a c t e r s .  However, i t  was encouraging 



t h a t  f i r s t l y ,  t he  f i v e  t op  y i e l d i n g  e n t r i e s  combined 

a  s i g n i f i c a n t l y  heav ie r  seed y i e l d  and s i g n i f i c a n -  

t l y  lower Fusarium r a t i n g  than  t h e  check ( t a b l e  4 . 4 ) .  
Secondly, t h a t  a  f u r t h e r  s i x  genotypes a l s o  

s i g n i f i c a n t l y  ou ty i e lded  t h e  check a l though having 
Fusarium r a t i n g s  s i m i l a r  t o  t h a t  o f  t h e  check 

( t a b l e  4 . 4 ) .  However, t h e  y i e l d  advantage of t h e s e  

e leven e n t r i e s  was no t  ev iden t  a t  El-Kef and 

Mateur where symptoms of Fusarium w i l t  were no t  

ev iden t  (app. B ,  t a b l e  B8). 

Fcra l a r g e  seeded IYT t h e  seed y i e l d  r e s u l t s  

and Fusarium r a t i n g s  from BBja and the  former 
from El-Kef a r e  given i n  appendix B ,  t a b l e  B9. 
A t  BBja e n t r i e s  d i f f e r e d  s i g n i f i c a n t l y  f o r  both 
c h a r a c t e r s  and t h e s e  were aga in  n e g a t i v e l y  
c o r r e l a t e d  ( r = - 0 . 8 1 ,  P 4 0 .001 ) .  O f  t h e  top  

f i v e  y i e l d i n g  e n t r i e s  a t  BBja ( t a b l e  4.5) on ly  

ILC 136 s i g n i f i c a n t l y  ou ty ie lded  t h e  check, and 

on ly  t h i s  e n t r y  and I L C  134 had a  s i g n i f i c a n t y  

lower Fusarium r a t i n g  than  t h e  check. A t  El-Kef 
t he  e n t r i e s  d i d  n o t  d i f f e r  s i g n i f i c a n t l y  f o r  

seed y i e l d ,  and h e r e  w i th  no evidence of Fusarium 

i n f e c t i o n ,  I L C  136 y ie lded  t h e  same a s  t h e  check. 



TABLE 4.4 SEED YIELD (kglha) OF SUPERIOR ENTRIES IN AN IYT AT BEJA. EL-KEF AND M T E U R  AND 
FUSARILlU RATINGS (FR) AT BEJA IN 1982183. 

Entry 
Designation Pedigree 

B6ja Location El-Kef and b t e u r  Locations 
FR Yield %LC K Ua Mean %LC 

ILC 237 

493 

FLIP 81-52 

- 54 
-65 

ILC 4 

35 

295 

1929 

FLIP 81-31 

-40 

Coll. N'K 2187 

Acc. N' 28119-69 

NEC 1540 x P1630 

219 x F 61 

741300-4P-4F 

12-071-02122 

Syrian Local 

NEC 1656 x E 100 

14 x NEC 132 

Tunisian Local Check 

S.E. 



TABLE 4.5 SEED YIELD (kglha) OF SUPERIOR ENTRIES IN AN IYT-L AT B U A  
ANLl EL-KEF ANLl NSARIUH RATINGS (FR) AT BWA IN 1982183. 

Beja Locat ion El-Kef Locat ion 
Entry Seed Seed 

FR Y i e l d  %LC Yield %LC 

ILC 83 4.5 500 127 1044 87 

136 2.0 254 11% 100 - 
165 4.0 606 154 1050 88 

451 4.5 650 165 1088 91 

2487 4.0 694 176 1106 93 

Tunis ian  Local 5.0 391 100 1194 100 
Check 

S.E.  

d . f .  



1 . 2 . 2  Preliminary (PYT) and Advanced (AYT) Yield Trials. 

The seed results from a PYT-1 and PYT-2, both 

grown at BCja and El-Kef, are given in appendix B, 
tables B10 and Bll respectively. As the trials 
were grown on wilt infested land at Bdja the 
Fusarium ratings for the entries are also incl- 
uded in the tables, and in each trial the correl- 
ation between these ratings and seed yield was 
negative and significant (P 4 0.001) and greater 
than -0.93. 

In both trials at BCja the local check was 
almost completely killed by Fusarium wilt and the 
entries differed significantly for seed yield. 
In the PYT-1 all except three ICARDA derived 
entries significantly outyielded the check, and 
the top four yielding entries were the BBja 
selections PL.Se. Be.81 -27, -28, -40 and -41, 
which stemmed from single plant selections for 
Fusarium resistance in the local cultivar/land- 
race Amdoun. In the PYT-2 all the PL.Se. 
Be.81-... selections, derived as above, were 
significantly better than the check for seed 
yield and Fusarium resistance, whereas the two 
ICARDA derived entries (FLIP 80-51 and -30) 
were moderately susceptible and gave a light 

seed yield (app. B, table B11). It is also 
noteworthly that the seed weight of the PL.Se. 
Be.81-... selections was at least double that 
of the ICARDA entries (app. B, table Bll), 



i n d i c a t i n g  one o f  t h e  q u a l i t y  requirements t h a t  

any new c u l t i v a r  must possess  p r i o r  t o  r e l e a s e .  

A t  El-Kef t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  

between t h e  e n t r i e s  f o r  seed y i e l d  i n  e i t h e r  t r i a l .  

The AYT-1 was grown a t  E l - K e f  and i n  w i l t  
i n f e s t e d  land a t  Bdja and conta ined  a f u r t h e r  

t e n  PL.Be.Se. %I-.. .  s e l e c t i o n s ,  wi th  Fusarium 

r a t i n g s  and seed y i e l d  of t h e  e n t r i e s  given i n  
appendix B ,  t a b l e  B12. A t  Bdja seed y i e l d  and 
Fusarium r a t i n g s  of t h e  e n t r i e s  were n e g a t i v e l y  

c o r r e l a t e d  ( r  = -0.95, P 4 0.001) a n d ' a l l  e n t r i e s  

s i g n i f i c a n t l y  ou ty ie lded  t h e  check, whereas a t  

El-Kef t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  

between t h e  e n t r i e s  f o r  seed y i e l d .  Data on 
t h e  top  f i v e  y i e l d i n g  e n t r i e s  i n  each o f  t h e  
above t h r e e  t r i a l s  a t  BBja a r e  given i n  t a b l e  
4 . 6 .  

Both t h e  AYT 2 and Fq popula t ion  t r i a l  
contained e n t r i e s  from ICARDA, bu t  i n m i t h e r  
t r i a l  d i d  t he  e n t r i e s  d i f f e r  s i g n i f i c a n t l y  f o r  

seed y i e l d  (app. B ,  t a b l e s  B13 and B14 r e spec t -  

i v e l y ) .  I t  is  noteworthy t h a t  i n  t h e  former 
t r i a l  t h e  e n t r y ,  ILC 237, y i e lded  101 l e s s  t han  



TABLE 4.6 SEED YIELD (kg/ha) AND N S A R I W  RATINGS (FR) OF SUPERIOR ENTRIES IN THE PYT-1. PYT-2 
AND AYT-1 AT B U A  IR 1982183. 

Trial 
PYT- 1 PYT-2 AYT-1 

&try FR Kg /Ha Entry FR KglHa Entry FR Kg lt!a 

PL Se.Be. 81-40 1.3 PL.Be.Se. 81- 48 1 2  1- FT,.Se.Be. 81-22 1.0 
-41 1.7 1390 -149 1 2  1610 - 9 1.3 

lu 
12w 

-28 2.0 - 1384 -116 1.0 1580 -11 1 .O 1243 
-27 2.3 1142 -144 1 2  1560 -5 1.3 1221 

ILC 2208 2.3 1 2  - 78 1.0 1550 -6 1 .O $193 

Tunisian Loee l  Cheek 8.7 16 8.5 49 8.0 49 

S.E. 117.2 0.40 123.9 91.5 



t h e  mean of t h e  l o c a l  checks ,  whereas i n  t h e  

IYT, grown on w i l t  i n f e s t e d  land  a t  t h e  same 

l o c a t i o n ,  it y i e l d e d  246 \ more than  t h e  check 
( t a b l e  4 .4) .  Although t h e  F4 popula t ions  gave 

a  s i m i l a r  seed y i e l d  t o  t h e  check,  r e s e l e c t i o n  
wi th in  them could produce f u r t h e r  i nc reases .  

4 .2 .3  Miscellaneous T r i a l s .  

As a  s t a r t  t o  improving t h e  mechanical 

ha rves t ing  a t t r i b u t e s  a  range o f  a l l  types  

from ICARDA were grown i n  a  t r i a l  a t  B6ja. 

The seed y i e l d  of t h e  e n t r i e s  (app. B , t a b l e  

BlS),  d i d  n o t  d i f f e r  s i g n i f i c a n t l y  and on ly  
two genotypes,  namely, FLIP 82-85 and FLIP 
82-86 ou ty i e lded  t h e  check, ILC 482,  which 

i s  a  s t anda rd  ICARDA check. I n  t h e  longer  term 

i t  i s  expected t h a t  t h e  b e s t  adapted t a l l  t ypes  

w i l l  be involved i n  a  c ros s ing  program t o  i nc -  

r e a s e  t h e  he igh t  of t h e  l o c a l  c u l t i v a r .  

Since v i r u s  induced s t u n t  has  o f t e n  been 

observed i n  T u n i s i a ,  a  s e l e c t i o n  of r e s i s t a n t  
genotypes from ICRISAT was grown i n  a  t r i a l  a t  
BBja. Unfor tuna te ly  i n s u f f i c i e n t  v i r u s  i n f e c -  
t i o n  occured t o  r a t e  t h e  e n t r i e s  f o r  r e s i s t a n c e  
and only t h e i r  seed y i e l d  is  given i n  appendix B, 

t a b l e  B16. ... / 



4 . 2 . 4  I n t e r n a t i o n a l  Screening Nursery (ISN), ex-ICARDA. 

In both  t h i s  and l a s t  s ea son ' s  r e p o r t ,  
t h e  e f f e c t i v e n e s s  of one row non- rep l i ca t ed  

p l o t s  used i n  t h e  ISN's t o  a c c u r a t e l y  i d e n t i f y  
supe r io r  y i e l d i n g  genotypes has  been quest ioned.  

An a t tempt  was made t h i s  season t o  improve on 
such i d e n t i f i c a t i o n  by growing two s e t s  of t h e  

ISN a t  each t e s t  l o c a t i o n ;  i n  a sense  each ISN 

was t h e r e f o r e  r e p l i c a t e d  twice ,  al though t h e  

same randomisation was used f o r  a l l  s e t s .  

The seed y i e l d  r e s u l t s  from t h e  two s e t s  

grown a t  both  BBja and El-Kef a r e  given i n  
appendix B ,  tableBl7.  Also included i n  t h e  

t a b l e  a r e  t h e  c o e f f i c i e n t  of  v a r i a t i o n  f o r  t h e  

check e n t r i e s ,  and t h e s e  va r i ed  widely from 

7 . 0 %  t o  51.0%. 

A t  BBja t h e  r e s u l t s  were r e l a t i v e l y  cons i s -  

t e n t  i n  t h a t  t h e  c o r r e l a t i o n  between t h e  seed 

y i e l d  of t h e  e n t r i e s  i n  each s e t  was 0.81 
(P 6 0.001 , df  = 66) .  and of t he  69 e n t r i e s  2 7  

exceeded t h e  mean of t h e  l o c a l  check i n  both  

s e t s .  Whereas a t  El-Kef, a l though  4 4  e n t r i e s  
exceeded t h e  mean of t h e  l o c a l  check i n  one s e t ,  

none d i d  i n  t he  o t h e r ,  and t h e  corresponding 

c o r r e l a t i o n  was - 0.002 (P 6 0.10, df  = 64) .  
... / 



Such c o n f l i c t i n g  r e s u l t s  provide l i t t l e  evid-  

ence f o r  o r  a g a i n s t  t h e  e f f e c t i v e n e s s  of t h e s e  
ISNs i n  a s s e s s i n g  seed y i e l d ,  and on ly  f u r t h e r  
t e s t i n g  i n  r e p l i c a t e d  t r ia ls  w i l l  p rov ide  an 
answer. 

4 . 2 . 5  Fusarium Disease Nurser ies .  

Mention has  a l r eady  been made above about 
t he  performance of e n t r i e s  t h a t  were s e l e c t e d  

f o r  Fusarium w i l t  r e s i s t a n c e  wi th in  t h e  l o c a l  

l andrace  'Amdoun' a t  BBja. A f u r t h e r  s e r i e s  
of r e s i s t a n t  s i n g l e  p l a n t  s e l e c t i o n s  were made 

i n  'Amdoun' a t  t h i s  l o c a t i o n  i n  1982, and t h e  

progeny seed from a  126 of t h e s e  was grown i n  

t h e  w i l t  s i c k p l o t  (WSP) a t  BBja f o r  f u r t h e r  
t e s t i n g .  

Unfor tuna te ly  owing t o  some e r r o r s  i n  
p l a n t i n g  o n l y  49 of t h e s e  could be  c l e a r l y  

i d e n t i f i e d  wi th  t h e i r  o r i g i n a l  p a r e n t s .  

However, a l l  maintained t h e i r  r e s i s t a n c e  

( a  r a t i n g  of l e s s  than  3 on t h e  1  t o  9 s c a l e )  

and those  wi th  s u f f i c i e n t  seed w i l l  be t e s t e d  
i n  a  r e p l i c a t e d  y i e l d  t r i a l  nex t  season.  Many 
of t h e  remaining progenies  i n  t h e  nu r se ry  
showed r e s i s t a n c e  and a f t e r  r e c l a s s i f i c a t i o n  

those  wi th  s u f f i c i e n t  w i l l  a l s o  be  included 

i n  t h e  t r i a l .  . . ./ 



I t  is  p o s s i b l e  t h a t  t h e  s o u r c e s  o f  r e s i s -  

t a n c e  s o  f a y  i d e n t i f i e d  i n  'Amdoun' a r e  t h e  same 
o r  a  s i m i l a r  g e n e t i c  mechanism. I n  a n  a t t e m p t  

t o  widen t h e  g e n e t i c  b a s e  f o r  r e s i s t a n c e  f i r s t l y ,  

a n o t h e r  s e r i e s  o f  s i n g l e  p l a n t  s e l e c t i o n s  f o r  

r e s i s t a n c e  were made w i t h i n  a  f a r m e r ' s  f i e l d  

i n f e c t e d  w i t h  Fusarium w i l t  a t  a d i f f e r e n t  

l o c a t i o n ,  namely, Mateur ,  and t h e  progeny from 

t h e s e  w i l l  be grown i n  t h e  WSP a t  BCja n e x t  s e a s o n .  

Second ly ,  an  i n t e r n a t i o n a l  r o o t  r o t s / w i l t  

n u r s e r y  from ICRISAT, c o n t a i n i n g  7 5  d e s i  e n t r i e s  

was grown i n  t h e  WSP a t  BCja, and t h e  s e e d  y i e l d  

r e s u l t s  a r e  g i v e n  i n  append ix  B ,  t a b l e  B18. No 

e n t r y  showed symptoms o f  Fusarium w i l t  i n f e c t i o n ,  

and t h i s  i n c l u d e d  t h e  d e s i  check which i s  h i g h l y  

s u s c e p t i b l e  t o  ind igenous  r a c e s  o f  w i l t  i n  t h e  

I n d i a n  s u b - c o n t i n e n t .  The l a t t e r  s u g g e s t s  t h a t  

t h e  s t r a i n  o f  t h e  pa thogen  o c c u r i n g  n a t u r a l l y  

i n  T u n i s i a  i s  l e s s  v i r u l e n t  t h a n  t h a t  i n  t h e  

s u b - c o n t i n e n t ,  and t h a t  t h e s e  r e s i s t a n t  d e s i  

e n t r i e s  c o u l d  p r o v i d e  an  a d d i t i o n a l  and pe rhaps  

d i f f e r e n t  s o u r c e ( s )  o f  r e s i s t a n c e  t o  t h o s e  s o  f a r  
l o c a t e d  i n  t h e  T u n i s i a n  l a n d  r a c e .  Next s e a s o n  

c r o s s e s  w i l l  b e  i n i t i a t e d  between l o c a l  c u l t i v a r s  

and some o f  t h e  d e s i  e n t r i e s .  

4 . 2 . 6  Genera l  D i s c u s s i o n .  

T h e  l o c a l  c u l t i v a r  Amdoun i s  w i d e l y  c u l t i v -  

a t e d ,  b u t  t h e  d e m o n s t r a t i o n  of  i t s  ex t reme 



susceptibility to Fusarium wilt in the WSP at 
BBja marks a major deficiency in this cultivar. 
It was therefore encouraging that selections 
from within Amdoun, and other genetic material 
derived from ICARDA and ICRISAT, showed a high 
level of resistance to Fusarium wilt, and some 
of these genotypes have maintained this level 
for more than one season. Amdoun is also suscep- 
tible, however, to Ascochyta blight which occurs 

regularly, and thus any new cultivar that might 
be considered for release must' possess resistance 
to both pathogens. Accordingly crosses are being 
undertaken next season with the aim of obtaining 
a range of genotypes combining both types of 
resistance. 

Most of the significant yield improvements obt- 
ained over the local check Amdoun stemmed from impr- 

oved resistance to Fusarium wilt, and whilst such 
resistance is of great value, efforts must also be 
continued to improve seed yield per - se. However, 
although some trials had relatively high coefficients 

of variation for seed yield, little of the genetic. 
material contained in ICARDA international yield 

trials appeared to possess an inherent and consis- 
tent yield advantage over the local check. 
Therefore, as with faba beans, it may be necessary 
to consider putting greater emphasis on the testing 
of early generation breeding lines and populations 
from the ICARDA base program, prior to their 
selection for inclusion in international trials. 



APPENDIX B. RESULTS OF THE CHICKPEA BREEDING 
TRIALS AND NURSERIES IN 1382/83. 

Abbreviations used in tables. 

1. Locations : B - B€ja 
K - El-Kef 
Ma- Mateur 
0 -  Moghrane 

2. - Data : Kg/ha - seed yield of entries in these 
units. 

%LC - seed yield of entries expressed 
as a percentage of the Tunisian 
Local Check. 

Data - those underlined were signifi- 
values cantly (P & 0.05) superior to the 

Tunisian Local Check. 
ND - data not available. 

3 .  Statistics : C.V. % - coefficient of variation 
expressed as a percentage. 

S.E. - standard error of entry 
mean. 

d.f. - degrees of freedom associ- 
ated with the standard error. 



TABLE 81 SEED YIELD OF ENTRIES I N  A WINTER SOW IYT AT TWO 
LOCATIONS I N  1982183. 

B K' 
Entry Pedigree KsMa %LC Ku/Ha XLr 

ILC 195 - 1965 115 2133 136 
202 WR 32 1725 I01 2110 135 
482 Ace. No 26780-68 1850 108 2506 160 
484 Acc. N' 2678068 2215 129 2199 141 

3279 - 1735 101 I995 128 
FLIP- 26W X78TN231ILC262xILC183 1993 116 1968 126 

34W X79n1291ILC 51XILC200 1673 98 1990 127 
41U X79M5O/ILC591xILC200 2253 132 2008 131 

Tunisian local Check 1713 1W 1563 100 

Mean 

C.V. z 
S.E. 

d . t .  



TABLE B2 SEED YIELD OF ENTRIES IN A WINTER S O W  P3 POPULATION TRIAL 

N.1 AT TWO LOCATIONS IN 1982183. 

B 
Entry Pedigree K KglHa %LC KplHa 21 - 

ILC 482 

ILC 1920 x ILC 2506 
1920 x 3279 
191 x 262 
191 x 237 
72 x 191 
72 x 482 
72 x 484 
191 x 202 
191 x 482 
191 x 484 
200 x 484 
202 x 482 
202 x 484 
72 x 73 

Acc. N o  2 6 7 8 M 8  

Tunisian Local Check 

Ween 632 1971 

C.V. X 47.7 14.0 

S.E. 213.3 159.1 

a -Third  replicate used for single plant selections. 



TABLE 83 SEED YIELD OP ENTUXES IN A WINTER SOW F3 POPULATION NO2 
TRIAL AT FKI LJXATIONS IN 1982/83. 

Entry Pedigree 
B Y  
KglHa XLc KgMa XLc 

X81m 29 ILC 61OxIl .C 202 
41 1920 x 72 
48 1920 x 201 

ILC 482 Acc.Nm 26780-68 

lbnimian Local Check 

Mean 

C.V. X 

a - Third replicare u8ed for single plant selections 



TABLE B l  SEED YIELD OF ENTRIES IN A WINTER 
SOUN PYT AT BWA IN 1982183. 

Entry X n b  

Man 

C.V.  X 

S.E. 

d . f .  



TABLE U SEED YIELD OF ENTRIES IN A WINTER SOUN AYT 
AT 1WO LOCATIONS IN 1982183. 

Entry 

Tunidan Local Check 1880 100 1285 100 

Tuniaian Local Treated 2000 106 1535 119 

Mean 

C.V. X 

6.E. 

d . f .  



TABLE B6 SEED YIELD 01 mPXE8 IB M ASCOCWTA 8LIGHT 8CREEBlNG 
NURSERY AT TIME LOCATUNs8 IN 1982183. 

8 K Ma 
Entry 4 1 -  K8 Ilia KEdk 

ILC 72 

NBC 
GG 
Pch 
Pch 



TABLE 86 (continued) 

Entry 

CHECK GENOTYPE 

Tunisian Local h e c k  

Mean of Check 1352 1543 685 



TAEZE 87 SEED YIELD OF ENTRIES IN A NATIONAL SCREENING 
NURSERY GROWN IN WINTER AND SPRING AT El-KEP 
IN rgazlss. 

Entry Winter 
Kg/Ha 

Spring 
Kg Ma 

357 648 1000 
359 552 200 
343 014 1350 
Tunisian Local Check 2300 

' 1600 

2500 

Mean of Check 1 m6 

C.V.  X of Check 32.8 
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TABLE 89 SEED YIELD OP m I B S  IN A)1 IYT-L AT WREE LOCATIONS 
AN0 FUBARIW RATINGS (PR) AT BEJA I N  1962/83. 

Entry 
11 K 
F.R. Ku/Ha %LC KgIHa %LC 

ILC 3s 
76 
83 

Tunirian Local C h e c k  5.0 394 100 1196 roo 

Uean 

C.V. X 

S.B. 

d . f .  



TABLE 810 SEED YIELD AND PVSARIUM RATINC (FR) OP ENTRIES 
IN AN PIT No 1 AT 1WO LOCATIONS IR 1982183. 

Entry F.R. KstHa KglHa 

ILC 2208 
FLIP 80-14 

-35 
-51 
-- -.. 

-65 5.0 
ILC 480 8 . 7  
PL.Se.8e. 81-25 5.4 

Tunisian Local Chack 8.7 

Hean 

C . V .  X 

S.E. 

d . f .  



TABLE Bl1 SEED YIBLD, NSARIW RATING (IR) AND 100 SEED 
WEIGHT OF WRIES IN AN PYT NO2 AT B W A  AND 
SEED YIELD AT E L - K g  IN 1982/83. 

D K 

Entry P.R. K$/Ha 100 Seed Weight KgIHa 
(8.) -- 

Tunisian Local 8 .5  49 
Check 

FLIP 80-51 5.0 390 

FLIP 80-30 5 .0  130 

Mean 2.2 1120 

C.V. X 24.9 14.4 

S.E. 0.40 123.9 

d . f .  30 30 



TABLE 812 SEED Y I m  AWD RISARIUII RATING (FR) OF 
ENTRIES IN AN AYT N.1 AT BglA B SEED 
YIELD AT EL* IN 1982183. 

8 K 
Entry P.B. Kg /Ha Kglha 

15 
22 

P.L. 82 Cap Negro 
PA0 12071-10013 

-10014 
-10025 
-10037 

T u n i s i a n  L o c a l  Check 

C.V. X 

S . E .  



TABLE 813 SEeD YIBLD Ol EIiTRIES IN AW AYT N O 2  
AT 1yo L m n M s s  IN 1982183. 

ILC 35 
83 

116 
132 
134 
136 
237 
262 
451 
4 93 

1102 

PL 82 n. Li8.e . 
Pt kdoun Mja 
PL se wja 3 1 
Wan 

C.V.  f 

8.8.  

d . f .  



TABLE 814 SEED YIELD OF ENTRIES IN AN F1 
POPULATION TRIAL AT BWA IN 
1982183. 

80 M 63 1630 95 
116 1970 115 
136 1810 106 
137 1917 112 
207 ' 1787 1 o* 

Tunisian Local Check I 
"'O } 100 Tunisian Local Check 2 1620 

Mean 

C.V. I 

S.E. 

d . f .  



TABLE B15 SEED YIELD OP EWTRlES IN A TALL TYPES 
TRIAL AT BWA IN 1982/83. 

ILC 72 
1'97 
198 
202 

2956 
3279 

PLIP 82-72 

Cheek 1 CILC 4BU 
2 
3 I033 

Itman 

C.V. X 

S.E.  

d . t .  



TABLE 816 SEED YIELD OP ENTRIES IN A 

STUNT NURSERY AT BEJA IN 

1982183. 

Entry KgfHs 

I C C  6433 112 

CHECK GENOTlPE ICC 11322 750 
825 



TABLI: 817 SEED YIELD OF ENTRIES IN TUO SETS OF AN ISN AT T W  
LOCATIONS IN 1982183. 

Pedigree 

NEC 1605 x Ceylon 2 
" 1540 x E 100 
" 1540xE 100 
" 1646 x P 4307 
" 1487 x P 4307 
" 14 x REC 1218 
" 14 x " 1415 
8 ,  " 8  132 
" 14 x " 139 
" 30 x " 139 
IC 75 1269-12 
NEC 10 x P 4307 
" 2398 x P 4307 
" 1614 x NEC 316 
" 1605 x L 534 
" 2814 x RBC 317 
" 1540 x P 4307 
" 1605 x CP 66 
" 1487 x P 4307 
" 293 x NEC 139 
" 1646 x L 2 
" 1487 x P 4307 
" 293 x NM: 139 
" 2614 x " 317 

(NEC 143xL 550) x (V4xP472) 
NEC 14 x NEC 132 
ILC 1929 x ILC 200 

630 x 200 



TABLE 817 (continued) 

Entry Pedigree U h  &/Ha 
Set 1 Set 2 Set 1 Set 2 

FLIP-81 176 ILC 896 x 74 TA 2162 
177 
178 ILC 23 x 74 TA 1629 
179 NEC 2380 x (UEC 1540xP 4307) 

NEC 2332 x (NEC 1646 x L 2) 
ILC 896 x 74 TA 2162 
IU: 196 x IU: 19 
NEC 2380 x (NEC 1540 x P 4307) ~ ~- ~~ 

P 9800 x JM 842 
7347-6-6-8-118 x ICCC 3 
x 75 TA 44 x 74 TA 22 
x 75 TI 55 x NEC 108 
x 74 TA 3272 x 74 TA 2972 
x 74 TA 3272 x 74 TA 2972 
x 75 TI 16029 x Giza 1 

ILC 72 x ILC 1922 
ILC 191 x IU: 496 
ILC 72 x ILC 897 
NEC 1540 x H 223 
NEC 14 x NEC 139 
IC 751819-lF5P 

CHECK GENOTYPES 

nc 480 

nMn 

C.V. I 

Mean 

C.V. X 



3 .- 

TABLE91 7 (cont inued)  

entry Pedigree 

B Y 

KglHa Kg/Ha 

S e t  1 S e t  2 S e t  1 S e t  2 
- 

CHECK GENOTYPE 

f iniaim Local 700 800 1700 1400 
1800 1850 1475 750 
1650 1550 3100 830 
1675 2050 1300 800 

C.V. X 34.9 35.1 43.3 31.9 



TABLE 818 SEE0 YIELD OF ENTRIES IN AN ICRISAT INTERNATIONAL 
ROOT ROTS/WILT NURSERY A? BWA IN 1982183. 

Entry KgIHe Entry KglHa 

Uean of check ICC 4951, repeated 38 times 935 

C.V. X 21 .1  



5. LENTIL IMPROVEMENT PROGRAM. 

Last season there was a severe attack of 
Sclerotinia spp. on trials at B6ja and a light 
attack of rust (Uromyces spp3 on trials at El- 
Kef. This season no pathogens were observed 

on the trials and again it appeared that the 
area sown to lentils by the farmers was very 
small. 

The full seed yield results from all trials 
and nurseries are given in appendix C with a 
summary of the results contained in the follow- 

ing crop report. The local checks used in the 
experiments were local cultivars from different 
regions, and are referred to as either the local 
checkcs) or simply the check . 

5.1 Results and Discussions. 

5 . 1 . 1  International Yield Trials (IYT), ex-ICARDA. 

In a large seed IYT grown at BBja, El-Kef 
and Mateur, the entries differed significantly 
for seed yield only at BBja (P 4 0.001) and at 
hlateur (P 4 0 .05 ) ,  where the number of entries 
significantly exceeding the local check was 20 
(all entries) and 14 respectively (app. C, 
table Cl). Across all three locations the five 

. . . I  



heaviest yielding entries gave a mean increase 
of 98% over the check (table 5 . 1 ) ,  and interes- 
tingly two of these entries, namely, ILL 8 and 
ILL 193 (785 260661, each showed a similar yield 
advantage last season at Bbja. 

More disappointing were the results from 
an international F3 trial at BBja (app. C, 
table CZ), in which the populations, selected 
fo&a$?Jwering, did not differ significantly 
for seed yield. It was encouraging, however, 
to note that the majority of populations exce- 
eded the local check and many did so by a 
considerable margin. 

5.1.2 Advanced (AYT) and Preliminary (PYT) Yield Trials. 

In an AYT grown at Bdja, El-Kef and Mateur 
the entries differed significantly for seed 
yield at all three locations (app. C, table C3). 
However, only Jordanian Local at BBja and 
Syrian Local Large at El-Kef significantly out- 
yielded the mean of the four local checks, but 
not the heaviest yielding check, namely, PL 83 
Oueslatia. 

A PYT was grown at BBja and El-Kef and at 
both locations the entry differences for seed yield 
were significant (P * 0.01). with seven and five 
entries significantly exceeding the mean of the 
four local . . ./ 





checks respectively (app. C, table C4). Four 

of these entries were common to both locations 
and their performance is shown in table 5.2. 

However, only one entry, namely, ILL 346 at 
BBja, significantly outyielded the heaviest 
yielding check, which was again PL 83 Oueslatia. 

5.1.3 International (ISN- ex ICARDA) and National (NSN) 
Screening Nurseries (non-replicated). 

The problem of assessing seed yield in these 
ISNs has been mentioned in the two previous crop 

reports, although in the three ISNs reported here 
the CVs for the repeated checks were generally 
reasonable. Nevertheless there were encouraging 
seed yield results from a large seeded ISN (ISN-L) 
grown at BCja and El-Kef (app. C, table CS), an 
ISN contain in^ early flowering types (ISN-E) grown 
at B6ja, El-Kef and Mateur (app. C, table C6), and 
an ISN comprised of tall types (ISN-Ta) grown at 

BCja and Mateur (app. C, table C7). In table 5.3 
is given for each ISN the total number of entries 

that exceeded the mean of the repeated checks at 
the individual locations (E) and the number that 
did so at all test locations (EL). In five out of 
seven cases more than 50% of the entries exceeded 
the mean of the repeated local check at a location 
(E), but more encouraging was the number that did 
so at all test locations for an individual ISN (EL). 



TABLE 5.2 SEED YIELD (kglha) OF SUPERIOR ENTRIES 
IN A PYT AT BEJACB) AND El.-KEF (K) 
I N  1982/83. 

Location 

Entry B K Uean ZLc 

ILL 241 231 1 - 
366 2400 - 
857 e 6  

7 22(1 

Tunisian Lofal checks: 

83 Cues- lgjj 
l a t ia  

S . E .  160.5 



Table 5 . 3  Number o f  e n t r i e s  o u t y i e l d i n g  t h e  mean 
o f  t h e  repea ted  l o c a l  check i n  3 ISNk. 

Tota l  N o  Locations A 1  1 
Experiment e n t r i e s  a EkKef  Mateur Locations - 

ISN-L 4  0  3 0  4 0  - 3 0  

I SN- E 6 2 1 2  3  6 2 5  10  

ISN-Ta 6 0 34 - 4  2 2 6 

The seed y i e l d  r e s u l t s  from an NSN, which 

contained e n t r i e s  from t h e  Pullman I n s t i t u t e  

(Washington, U.S .A. )  and was grown a t  BBja and 

El-Kef, a r e  given i n  appendix C ,  t a b l e  C8. The 

CVs f o r  t h e  repea ted  l o c a l  check were aga in  

reasonable ,  and a t  BBja and El-Kef t h r e e  and s i x  

e n t r i e s  r e s p e c t i v e l y  exceeded t h e  mean of t h e  

l o c a l  check,and of t h e s e ,  t h e  two e n t r i e s  254554 

and 299124 d i d  so  a t  both  l o c a t i o n s .  

5 . 1  General Discussion.  

Last  season a number o f  e n t r i e s  i n  the  

i n t e r n a t i o n a l  y i e l d  t r i a l s  from ICARDA grown 

a t  Bdja s i g n i f i c a n t l y  ou ty i e lded ,  and by a 
cons ide rab le  margin, t h e  check which was a l o c a l  

c u l t i v a r  from t h e  BBja reg ion .  Encouragingly 

t h i s  season t h e s e  e n t r i e s  maintained a s i m i l a r  
y i e l d  advantage over  t h i s  check i n  t h e  IYT and 



AYT, and the results from the two years of testing 
are given in table 5.4. However, the inclusion 
of other local cultivars in the AYT and PYT (app. C, 
tables C3 and C4 respectively) showed that the Bdja 
check was consistently the lightest yielding of such 
cultivars. Hence it's use in other trials as the 
sole check has perhaps overestimated the potential 
yield improvements that can be obtained over the 
local cultivar(s). Clearly further sampling of the 

local populations should be undertaken. 

In hindsight it was unfortunate that only 
the Bdja check was used in the F3 population 

trial (app. C, table C2). Nevertheless the 

seed yield of some of the populations suggests 
that they could equal the heavier yielding 
checks in the AYT and PYT and that reselection 

may produce further yield improvements. The 
BBja check was also used in the ISNs, and the 
use of other cultivars as the check could well 
have reduced the number of entries exceeding 
the check shown in table 5.3. 





APPENDIX C. RESULTS OF THE LENTIL BREEDING 
TRIALS AND NURSERIES IN 1982 /83 .  

Abbreviations used in tables. 

1. Locations : B - BBja 
K - El-Kef 
Ma- Mateur 
Mo- Moghrane 

2. - Data : Kg/ha - seed yield of entries in these 
units. 

%LC - seed yield of entries expressed 
as a percentage of the Tunisian 
Local Check. 

Data - those underlined were signifi- 
values cantly (P 4 0.05) superior to the 

Tunisian Local Check. 
ND - data not available. 

3. Statistics ' :  C.V. $ - coefficient of variation 
expressed as a percentage. 

S. E. - standard error o f  entry 
mean. 

d.f. - degrees of freedom associ- 
ated with the standard error. 



TABLE C1 SEED YIELLI OF Plll'RIES I N  M IYT-L AT THREE LOCATIONS I N  1982/83. 

B X Ha 

Entry Ped ig ree  Kglm % L C  Kglm X2c KgIHa % L C  

ILL 8 
15 
20 
28 

Mean 

C.V. X 

S.E. 

d . f .  

78s 26002 1049 
74TA 9 E 7  - 
74TA 19 1583 - 
71TA 20 
78s 26054 

u 
78s 26066 

m 
74TA 264 

w 
(4)2 

74TA 276 I& 
76TA 66136 Uap - l a  

78s 26181 l=Yil - - Ua 
- m 

!g - L1P9 
S y r i a n  l o c a l  g&Q ' - (400 
Precoz 1320 
Nablus 1- 
Tun is ian  l o c a l  156 
Check 



TABLE C2 SEED YIELD OF ENTRIES IN A F3 POPULATION (URLY FLOWERING) 
TRIAL AT BEJA I N  1982183. 

E n r r y  Pedigree Kg/Ha X LC 

C.V. Z 

ILI. 2501 x 74TA441 

4353 x 74TA66054 
4353 x 74TA 138 
4353 x 74TA260 
4353 x 74TA216 
4353 ,x 74TA441 
4353 x Giza 9 
4353 x ILL4354 

4405 x 74TA138 
4405 x 74TA276 
4405 x 76TA411 
4405 x Giza 9 
4405 x ILL4354 
4405 x ILL4400 
4406 x 74TA138 
4406 x 74TA260 
4406 x 74TAZ76 
4406 x 74TA441 
4407 x 76TA66054 
4407 x 7LTA44) 
4407 x ILL4354 
2672 x ILL 4400 

Tunisian Loca l  Check 



TABLE C3 SEED YIELD OF ENTRIES IN AN AY? AT FOUR LOCATIONS IN 1982/83. 

Entry 
-- - 

x 74TA138 1609 105 1116 100 
x 74TA264 1542 101 1270 114 
Jordanian local - 1904 124 1253 112 
Lebanese local 1696 1 1 1  937 80 
Chilean 78 586 38 762 68 
Syrian local large 1796 117 1 2 0  121 
P.L. 83 I41 Check 1 1571 
P.L. 83 I4'2Check 2 1479 1 1W ii! 1 100 
P.L. 83 Ouealatria Cheek3 1850 
P.L. 82 Beja Check 4 1225 

C.V. X 18.2 13.3 

S.E. 141.5 74.3 



TABLE C4 SEED YIELD OF ENTRIES IN AN PYT AT TWO LCCATIONS I N  1982183. 

B K 

Entry Pedigree  @/Ha Z LC Kg/Ha . X  LC 

ILL 837 - 
ILL 241 
ILL 346 
x 74TA50 
ILL 642 
x75TA49 
ILL 857 
ILL 842 
n L  7 
ILL 780 
ILL 6 

Tuniaian Local 
Check 

C.V. x 

S.E.  

d . f .  

P.L. 83  Oues la t ia  
P .L .  82 Bdja 



Table C5 SEED YIELD OF EmRILS U AW ISN-L AT THREE LOCATIONS IN 1982183. 

- ILL 39 - 45 
74TA265 254 
78826127 642 - 780 - 920 - 2149 
Laird 4349 
Cyprus Local 
79Ter 794 
80S50507 

Precor - - ~ ~ ~ -  

Chilean 78 
8OTer 32004 
79Ter 1774 

CHECK GENOTYPES 
ILL 101 

Mean 

C.V. Z 



(Table C5 continued). 2 .- 
- B & n a -  
KgIHa KgIHa KgIHa 

CHECK GENOTYPES 

ILL 4400 

Mean 
C.V. Z 

Tuniaian Local Check 

Mean 1333 888 ND 



TABLE C6 SEELi YIELD OF ERTRIKS I W  AW ISN-E AT MREE LOCATIONS I N  1982183. 

-&&L 
Ent rv  Pedigree Kg/Ha KglHa KgIHa 

- -- 

ILL I 
193 
203 
228 
784 
813 

EL 70 
EL 76 
Silaim 

X76TA 143 
ILL 2022 

2069 

2431 
2434 

ILL 2455 

EL 83 
Pant. L. 538 
Pant. L. 406 
'7-3 1 
T-36 
Pant. L. 639 
L-830 
L-I278 
L-1282 
LL- I 

ROO 
850 
aoo 
725 

ILL 3614 
4377 
4400 
4402 
4403 
4406 
4605 
5071 
5425 

Pant. L-286 
S.L.L. 
12 
162 
18-10 
Precor 
EL 142 
R I86 
79 Sh 4867 
79 Sh 4806 
80 S 38650 

61515 
41648 
41649 

l too 
1100 

ND 



(Table C6 continued). 

Entry Pedigree 

CHECK GENOTYPE 

ILL 1744 

Uean 

C.V. X 

ILL 4354 

Mean 

C.V. i 

Tunisian Local Check 

Mean 



TA0LE C7 SEED YIELD OP EmilIES XU M XSN-Ta AT M LOCATIONS I N  1982183. 

Entry Pedigree 

ILL 8 
8 
9 

" 101 
" 784 
" 922 

78s 26004 
74TA 138 
Cire 9 
78s 26194 
Laird 
Chilean 78 

785 26052 
78.5 26024 
S.L.L. - 
80.5 37764 

37768 
37614 
3865 1 
39928 
41793 
41815 
42188 
42671 
42830 
32376 
28124 
41139 
34047 
34056 
38004 
41120 
34057 
35146 
27597 



(Table C7 cartinued). 
- 

K Ma 
Entry Pedigree 

CHECK GENOTYPES 

ILL 500 1650 1000 
1800 1000 
1650 1250 
1350 800 
1325 600 
1700 1650 

Hean 

C.V. X 

ILL 4401 

Mean 

C . V .  X 

Tunisian Local Check 

Mean 

C.V. % 



TABLE C8 SEED YIBtD 01 EllTUlZS IN A WIOWAL SCREENING NURSERY 
CROW AT TU) WCATIORS IN 1982183. 

Entry - 
172938 
17894 7 
185035 
193548 
207492 
209447 

E l - K e f  
Kg/Ha 

1100 
1 ZOO 
2700 

PL 82-3 
PL 82-4 

Mean of Tunisian Local Cheek 
(repeated , l o  cines) 

C.V. Z 



6. - PERFORMANCE ACROSS LOCATIONS. 

In the data presented for the three crops 

a number of entries did not show a consistant 

yield performance across locations in relation 
to the local check. To investigate this fur- 

ther a combined analysis of variance across 

locations was undertaken on the seed yield of 
all entries in a number of trials of each crop. 

The results of these analyses are set out in a 

simplified form in table 6.1, in which the 
individual trials analysed are classified by 

the level of probability (P) attained by the 

interaction mean square (entry x location). 

The results must be treated with some 

caution as in some cases the error variances 

did differ significantly between locations. 

However, on the assumption that an interaction 

has some practical significance at P < 0.01, 
the analyses suggest that of the three crops 

the genotypes of faba beans and lentils are 
more likely to exhibit a varied seed yield 

performance across locations then those of 

chickpeas. Although more such analyses are 

required in the future the results reinforce 

the need to ensure adequate multilocation 
testing of breeding material. 



TABLE 6.1 CLASSIFICATION OF TRIALS ACCORDING TO THE PRoBABILxn 
LEVEL OF THE INTERACTION KEAN SQUARE I N  AJ ANALYSIS 
OF VARIANCE FOR SEED YIELD ACROSS LOCATIONS. 

P r o b a b i l i t y  
Level Faba beans  Chickpeas (') ~ e n t i l s  (1) 

> 0.10 IYT-L IYT-U 

IYT-F~(E)  AYT-w 
PYT-L- 1 IYT-F3-W 

IYT-S 

4 0.10- > 0.05 IYT-F3 IYT-L 

AYT-L 

6 0.05- > 0.01 

6 0.01- > 0.001 PYT-L-2 PYT 

IYT-S 

PYT-S-1 

AYT 

(1) LIS : I s r g e l s m a l l  seeded t r i a l s .  E : e a r l y  f l w e r i n g .  

(2)  WIS : Winter l spr inp  sowing. 

For IYT-S B6ja tocation excluded from a n a l y s i s .  



7 .  AGRONOMY TRIALS. 

Agronomy trials were conducted to study the 

response of small and large seeded faba beans, lentils 

and chickpeas to the following factors: 

a) Date of sowing and 

b) Nitrogen,phosphorus and potassium fertilizer 

application 

C) Use of different weed control treatments 

d) Fungicidal seed treatment for chickpeas 

A brief summary of the results is presented 

below. 

7.1. Date of Planting and Plant Population Trials. 

The treatments were highly significant for all 

crops. (Table 7.2 & 7.3) . 
1. Faba beans 

The best dates of sowinq appear to be between 

beyinning of November (Dl) and mid-December (D3) . 
Yield are highly decreasedwhenplantiny occured after 

mid-December (upto 50%). The highest plant population 

level (PI) have doubled the yield (Table 7.1). 

2. Lentils 

Similar remarks can be made for lentils. 

Reducing the plant population levels have decreased 

the yield much more at Beja than at El-Kef and confirm 

last year results. 



2 Table 7.1. Plant population levels (number of plants/m ) 

used in the DPPT. 

Plant population Faba bean Faba bean Lentils Chickpeas 
levels large small 

1 12.5 50.0 165.0 31.2 

Table 7.2.Mean yields (kg/ha) of the Date of planting in the 

DPPT. 

Faba bean Faba bean 
Dates large small Lentils Chickpeas 

Beja 'El-Kef Beja El-Kef Beja El-Kef Beia El-Kef 



È able 7.3.~ean yield (kg/ha) of the plant population trials 

in the DPPT. 

- - 
Plant Faba bean Faba bean 
Population large small Lentils Chickpeas 
levels Beja ~ 1 - ~ e f  Beja El-Kef Beja El-Kef Beja ~ l - ~ e f  

Table 7.4.Weed Control Trial on Faba bean small yield (kg/ha) 

Treatments Be ja El-Kef Mean yield of 
the 2 stations 

Yield % of T2 Yield % ofT2 Yield % ofT2 

T2 Weedy (check) 13.92 74.95 5.09 35.00 9.50 57.40 

T2 Need Free 18.57 100 14.54 100 16.55 100 

T Hand weeding twice 16.97 91.38 14.09 96.90 15.33 93.83 
3 

T4 Maloran 13.68 73.66 10.79 74.25 12.23 73.89 

T5 Tribunil 

T6 Iqran 

T7 Bladex 

T8 Bladex 

Tg Maloran + Kerb 
TIOTribunil +Kerb 

TllIgran + Kerb 
T12Bladex + Kerb 



3. Chickpeas 

The earliest dates of planting (Dl, D2) seem 

to be the best for Beja while at the El-Kef no 

difference in yield was observed between Dl and D 3 '  
Plant population treatments had no significant effect 

on yield at El-Kef. Highest density at Beja seem, 

however, to result in an average increase of around 

4 5 0  kg/ha in the yield. 

7.2. Weed Control Trials. 

In general the average yield loss due to weeds 

is estimated at 5 0 %  for all species. 

1. Faba beans 

Yield decrease due to weeds was 4 3 % .  Hand weeding 

twice at 4 5  days intervals improved substantially the 

yield (Table 7 . 4 ) .  Iqran and Maloran + Kerb were the 
most efficient in controlling weeds. 

2. Lentils 

Yield loss to weeds was about 4 2 %  on an average 

(Table 7.5). Treatments including Kerb gave satisfac- 

tory results but Tribunil seems to be phytotoxic 

3. Chickpeas 

Yield decrease due to weeds was around 4 7 % .  

Treatments had a highly siqnificant effect at El-Kef 

but their effect was nonsignificant at Beja (Table 7 . 6 ) .  

Bladex and Igran are phytotoxic and Tribunil appears 

to be efficient against the existing weed species. 



T a b l e  7.5.Weed C o n t r o l  T r i a l  on l e n t i l s  y i e l d  (qx/ha) 

Trea tments  El-Kef Mean y i e l d  o f  
Be ja t h e  2 locations 

Y i e l d  % o f  T, Y i e l d  % o f  T, Y i e l d  8 o f  T, 

T1 Weedy (check)  7.83 

T2 Weed f r e e  10.56 

T Hand weeding t w i c e  10.00 3 
T Maloran 4 8.90 

T5 T r i b u n i l  8.00 

T6 Gesagard 8.17 

T7 Bladex 7.17 

T8 Bladex 3.30 

Tg Maloran + Kerb 9.03 

TlOGesagard+Kerb 8.87 

T l lMaloran+  Kerb 9.93 

T12 Bladex + Kerb 8.93 



Table 7.6.Weed Control Trial on chickpeas yield (qx/ha) 

Treatments Be ja El-Kef Mean yield of 
the 2 stations 

Yield $ of T, Yield %of T, Yield % of T, 

T1 Weedy (check) 8.89 69.88 3.69 33.66 6.29 53.12 

T~ Weed free 12.72 100 10.96 100 11.84 100 

T3 Hand weedingtwice 11.65 91.58 9.35 85.31 10.5 88.68 

Tq Maloran 8.73 68.63 6.72 61.31 7.72 65.20 

T5 Tribunil 10.59 83.25 7.32 66.78 8.95 75.59 

T6 Igran 8.36 65.72 5.72 52.18 7.04 59.45 

T, Bladex 9.76 76.72 4.72 43.06 7.24 61.14 

T8 Bladex 9.82 77.20 5.22 47.62 7.52 63.51 

Tg Maloran + Kerb 10.19 80.11 5.92 54.01 7.70 67.98 

TIOTribunil+ Kerb 
-. 

T Igran + Kerb 11 
T Bladex + Kerb 
12 



Table 7.7.Fertilization and inoculation trial No.1 

on chickpea , mean yield (qx/ha) 

Treatments Beja El-Kef 

0 check 12.96 7.80 

N 11.69 7.46 

K. 13.20 10.28 

I 13.29 9.85 

I + K  12.18 9.71 

I + N  13.03 9.24 

I + N + K  12.99 10.17 

N + K  12.75 10.18 

7.3. Fertilization and Inoculation Trials. 

Chickpea was the only crop concerned with 

this type of trial. It was condacted at Beja and 

El-Kef. No significant effect of the treatments used 

was observed, although the application of Potassium 

improved slightly the yield at both stations (Table 7.7). 

Local Rhizobia strains appear to be effective as 

introduced strains in fixinq nitrogen in chickpeas. 

7.4. Fungicide Seed Dressings. 

A chickpea seed dressing trial was conducted in 

the field (Be ja) and in the laboratory (Tunis) . No 
significant effect on yield was observed for the 

different treatments used (Table 7.8). In the field 



Table 7.7.Weed Control Trial on Peas at ~ e j a ,  yield (qx/ha) 

Treatments Yield % of T2 

T1 Needy (check) 

T2 Weed free 

3 Hand weeding twice 

4 
Maloran 

T5 Tribunil 

T6 Igran 

T, Bladex 

T8 Bladex 

Tg Maloran + Kerb 

T1O 
Tribunil + Kerb 

Tll Igran + Kerb 
T12 Bladex + Kerb 



Table 'P..8.Fungicide seed dressing trial on chickpeas 

% of germination and yield (qx/ha) 

Products Rate/ % of Yield 

kq qermination (qx/ha) 

Maneb 19 78.51 12.82 
I 39 80.95 13.16 
,I 6g 78.56 11.90 

Benlate 19 77.38 14.49 
,I 3g 74.00 13.32 
I 6g 73.80 11.90 

Peltact 19 74.99 14.82 
1 39 77.37 13.57 

l, 
6g 74.99 12.66 

Maneb + Peltact 1.5g+ 1.5g 79.76 14.10 

Maneb + Benlate 1.5g+ 1.5g 74.99 11.82 

Benlate + Peltact 1.5q+ 1.59 73.80 13.49 

Calixin M la 73.80 11.99 

3g 76.19 14.57 
I, 

6 g 77.12 13.82 
Temoin 77.38 12.16 

Calixin M (3g/kq) and Peltact (lg/kg) gave the 

highest yields. In controlled laboratory condi- 

tions the mixture Maneb + Peltact (1.5 + 1.5g/kg) 
slightly improved the germination percentage and 

speed (unpublished data). 



Table  7.9. Winter/Spring sowing comparison t r i a l - c h i c k p e a s ,  

Mean y i e l d  (kg/ha)  - % over  s p r i n g  sowing 

V a r i e t i e s  B e  j a  El-Kef Mateur Moghrane 
Winter Sp r ing  H i n t e r  Sp r ing  Winter Sp r ing  Winter Spr ing 

ILC 482 1719 1334 1715 1027 1285 830 1150 314 

Local 2229 1099 1933 1025 0 672 1074 360 

Average 
i n c r e a s e  8 61 

CV ( d a t e s )  21.3 14.4 26.2 21.9 

' SE 96.8 89.4 61.8 44.8 

7.5. Chickpea Spring/Winter Comparison T r i a l  

I 
A set o f  t h r e e  chickpea v a r i e t i e s ,  ILC 482, ILC 484 

and a l o c a l  was used i n  a s p r i n g  by win te r  comparison 

t r i a l .  Resu l t s  a r e  p resen ted  i n  Table 7.9. Yield  i n c r e a s e  

due t o  w in t e r  sowing v a r i e d  from 61% a t  Beja t o  227% a t  

Moghrane. The l a t t e r  si te i s  much d r i e r  than  B e j a  and 

win te r  p l a n t i n g  i n  t h i s  s i t e  has  r e s u l t e d  i n  a very  

high y i e l d  i nc rease .  It is i n t e r e s t i n g  t o  n o t e  t h e  y i e l d  

p o t e n t i a l  o f  t h e  l o c a l  v a r i e t y  when it i s  sown i n  w in t e r  

and n o t  h i t  by Ascochyta b l i g h t  (Beja,  El-Kef, Moghrane). 

No y i e l d ,  however, w a s  ob t a ined  when t h e  l o c a l  i s  a t t a c k e d  

by - Ascochyta b l i g h t  a t  Mateur site. I L C  482 and ILC 484 

were a l s o  h i t  b u t  t o  a lesser e x t e n t  and have produced 

s i m i l a r  y i e l d s  t o  t hose  ob ta ined  i n  B e j a  s p r i n g  p l an t ing .  




