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- The plant type of faba bean many to these 
the excessive vegetative possible conditions and and  young  pod 
sink than limited. These combine to give a  low index as to mutants being 
exploited in to these With the mutant success has  been limited because of 
biomass  and  an of Selection should on an 

of podding with  a of The independent supply mutant less 
modification which almost eliminates in an effective the closed mutant is 
combined  with high is a possibility to modify faba bean into in  efficiency 
of 

- "Types  alternatifs de la  plante  de  fève".  Le type  traditionnel  de  plante de fève présente  beaucoup  de  contraintes pour 
une augmentation  de  la  production, en particulier  la  croissance  végétative  extrême  possible sous des  conditions  favorables  et  la 
chute  des fleurs et  des  jeunes  gousses,  donc  la  culture peut  puiser  des  ressources  mais  pas  les  distribuer  aux  organes cibles. Ces 
facteurs combinés  causent un faible indice  de  récolte par 
de  surmonter  ces  contraintes. Le succès  avec le mutant  déterminé  a  été  limité à cause  de  la  réduction de biomasse et d'une 
augmentation  de  branches  improductives.  La  sélection  devrait  se  concentrer sur l'augmentation  de  la  biomasse et du  nombre  de 
noeuds  qui forment des  gousses par branche,  avec  une  diminution  du  nombre de branches infertiles. Le mutant  avec  vascularisation 
indépendante  présente une modification  moins  marquée  qui  élimine d'une  façon presque  totale  la  chute  des fleurs. donnant  lieu 
à une  plante  semi-déterminée  efjïcace.  Si le mutant àf leur close se combine  avec  une forte autofertilité il y aura une possibilité 
de mod@ïer la  fève vers  une  culture  autogame  et  augmenter l'efficacité des  méthodes  de  sélection. 

Introduction 

The faba bean (Vicia faba L.) plant has an 
habit and can often to two 

to lodging and 
difficult to because of pods at the 
level. As with  many legumes, faba bean often suf- 

and young  pod 
and 1956; 1969;'Gates et al., 1983; 

et al., 1984). This 
habit with the associated competition 
assimilates and and  young  pod leads 
to a  low index. The index of faba bean 
is only 30-35% to 60-65% 

Faba bean is with 
of 4 to 84%,  with an of 35% 

1983). is the 
of insect 1970). This 

tially of faba bean  and the difficulties 

in pollination 
of most have sug- 
gested that the of faba bean to full autogamy 
would lead to genetic et al., 
1976; Lawes, 1980; 1977). 

Faba bean in to of 
these faced with the plant type of 
faba bean, have actively plant 
types. The plant type has 

et al., 1982). A spontaneous 
mutant was by and (1983). To 

Gates et al. (1983) have suggested 
the selection 

of the the 
of they  suggested  the  use of  an 

independent supply mutant to in- 
between and  pods  within  the same 

ceme. 
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Determinate 

Performance of original sources 

The mutants of Sjodin (1971), Filippetti 
(1986) and et al. (1982) found to be 
monogenic The plant type is 

by a and, in the 
mutants, stem to 
five nodes. This in a of 
plant height and on the 
top  of the plant, which facilitates mechanical 

felt that  with the use of the plant 
type would be a of assimilates bet- 
ween vegetative and a 
ponding in index. 

the use of the mutant has failed 
to yield of faba bean, and  in 
lines  developed by 
yielded less than  the 
nate  plant  type (Anonymous, 1987,  1988; 
1986; 1986; Saxena et al., 1986). One of  the 

weaknesses of the mutant has 
been the of a of 

(Austin et al., 1981; et al., 1983). 
faced has  been the of 

few pods plant due to of 
and which 

pod set. is 
with  the 

Yield and its components 

mutants have been used in 
institutions to try to the yield 

of lines and 
such as seed size and adaptability to 

gions. At the mutant has been 
used extensively in the to to select 

a plant type  with yield 
the seed size, 

the biomass  (Anonymous, 1987,  1988). 

The of a of Chinese 
some of the faced with the 

nate mutant (Table 1). this of the mean 
of the F2 plants seed yield is 
mately 25% of that the The 

Table 1. A comparison  of F, X Chinese 
1987/88. 

N87019-F2 

N87020-F2 

N87021-F2 

N87022-F2 

N87023-F2 

N87024-F2 

N87025-F2 

N87026-F2 

height 
(cm) 

135.3 
54.3 

110.4 
59.8 

141.3 
56.8 

142.3 
58.6 

108.0 
58.2 

134.0 
55.3 

94.4 
53.6 

150.0 
60.4 

43 .O 

aAll female China 

plant 

4.3 
2.8 

4.8 
3.6 

4.7 
3.1 

5.3 
3.0 

5.4 
3.3 

5.0 
3.5 

6.2 
2.0 

2.7 
2.3 

3.6 1 
- 34 - 

18.0 
8.1 

26.4 
7.3 

21.3 
7.7 

25.0 
7.9 

9.0 
6.9 

24.4 
7.3 

14.8 
3.3 

17.0 
4.6 

12.2 

Seeds/ 
plant 

41.4 
19.2 

50.2 
18.8 

51.1 
18.0 

40.0 
18.3 

18.0 
17.2 

41.5 
17.2 

22.2 
7.5 

34.0 
9.9 

31.8 

Seeds/ I 100-seed 

2.3 
2.4 

1.9 
2.6 

2.4 
2.5 

1.6 
2.4 

2.0 
2.5 

1.7 
2.4 

1.5 
2.3 

2.0 
2.2 

2.6 

74.4 
62.3 

100.1 
66.5 

77.0 
68.2 

107.0 
68.1 

240.0 
82.5 

114.4 
81.7 

98.0 
81.3 

160.0 
97.5 

68.4 

Seed yield/ 
plant 
(g) 

30.8 
11.9 

50.3 
12.1 

39.3 
12.0 

42.8 
12.2 

43.2 
14.1 

47.5 
13.3 

21.8 
5.9 

54.4 
9.1 

21.5 

CIHEAM - Options Mediterraneennes

Serie A: Seminaires mediterraneens



Table 2. Performance of determinate plants  and  the  standard  indeterminate  check  (’Aguadulce’)  in 
preliminary  evaluation at 

nodes 
of 

seeds/plant 
of 

seedslpod 

Seed  yield/ 
plant 
(g) 

Seed 
weight 

(g) 
of 

pods/plant 

11 
6 
7 
8 

10 
5 
5 
6 
9 
7 
7.4 

10.5 

of 

165 
115 
100 
120 
170 
90 

105 
115 
160 
120 
126.0 

75.0 

plants 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Aguadulce 
test  mean 

of 
stemsa 

5 
4 
4 
4 
3 
3 
3 
4 
3 
3 
3.6 

2.5 

50 
40 
33 
40 
50 
30 
35 
38 
50 
38 
40.4 

39 
18 
18 
24 
29 
16 
20 
20 
30 
24 
23.8 

3.5 
3.0 
2.6 
3.0 
2.9 
3.2 
4.0 
3.3 
3.3 
3.4 
3.2 

72 
45 
31 
39 
47 
29 
43 
43 
48 
41 
43.8 

1.84 
2.50 
1.72 
1.62 
1.62 
1.81 
2.15 
2.15 
1.60 
1.70 
1.87 

24.0 42.0 4.0 82.5 1.96 

“Axis + stems 

Table 3. Performance  of  determinate lines in ad- 
vanced  yield  trials  in  1987  and  1988  at  three 
sites,  for  grain  yield  (kg/ha). 

this is in poddplant and  seed 
size. single plants yielded to ex- 
ceeded the Chinese in with the 

plant 
ent (’Aguadulce’), the mean yield was 50% of the 
as  a of size (Table 2). 

of plant the 
minates. 

yield testing line (1986) 
achieved  only  83% of the yield of lines. 

the EEC faba bean 
line with 

checks,  and  found it gave  only 77% of yield. 
of plant types Saxena et al. (1986) 

found the line to the 
seed yield. Again, this was  mainly  due to the 

tion  of 

Location YeE S.E. 

- 

0.24 
0.36 

0.60 
0.44 

0.35 
0.31 

- 
~ 

of 1811 SV0 622 

0.57 
1.00 

0.80 
0.47 

0.70 
1.98 

0.92 

line 

3.39 
3.74 

3.84 
3.40 

3.44 
3.03 

3.47 

- 
1987 
1988 

1987 
1988 

1987 
1988 

Mean - 

- 
4.00 
3.71 

3.54 
2.40 

4.02 
3.50 

Tel 

Lattakia 

2.24 
2.54 

1.98 
1.30 

2.25 
2.24 

2.09 3.53 - 

the at 
of lines have  been tested 

at locations (Table 3). At the sites 
the mean yields of lines 55 to 
60% of the best line. This is 

the 
(SV0 622)  which  yielded  only  20  to  36%  of the 

lines with 
yields to that of the best check. 

Table  4.  Correlations  among  yield  and  yield  compo- 
nents  for  determinate  plants,  1985  (d.f.=408) 
at 

- 

- 

- 

- 35 - 

10-seed weight 
Seedslpod 

-0.16* 
-0.12% 
-0.06 

With  a set of F, in the 
seed yiela 

podded nodedplant (Table 4). Since the 
seeded, seed size was also 

with  seed yield in the populations. The 

-0.05 
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of podded nodeslplant with yield  is due to the influence 
on pod which is why one of the main  goals has 
been to podded nodes 
With a set of X Chinese F, populations a 

situation was found (Table 5),  with the exception 
of the of seed size, since the Chinese 

as small seeded as ,the 
plant and  this  was due to 
of 

Harvest  index and biomass 

The yield of lines has 
lated to of less podslplant, 
and biomass. The 
tile accounts of 
index with (1986) found 'Ticol' 
to have a index than 
lines. This coupled with a biomass explains the 
inability of existing lines to achieve the same 
yield level as with lines. 

Selection yield in F, plants 
in in selection of plants with a 
index than 50% (Table 6). calculated 

sixty lines at sites in West 
Asia show the of biomass  and 
maintaining index 
yield of lines (Table 7). Saxena et al. (1986) 
also found the explanation yield with 

lines was the biomass  but a 
the mentioned 60 

lines in West Asia, the mean of 
lines seed yield is much less than the 
check, a of biomass and no 
change in index (Table 8). was no 

in the in the 
nate and lines in as well (Fig. 1). 

To yield of 
ment is to biomass  and the 
of To pod set, in addition to 

components of  the better F, determinate 
plants. 

F, plant 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

F, mean 

of pods 
plan 

19 
15 
15 
16 
12 
11 
12 
11 
11 
15 
11 
10 
15 
11 
10 
12 

12.8 

8.3 

One-seed 
weight 

(g) 

0.77 
0.83 
0.85 
0.85 
0.85 
0.85 
1.11 
1.21 
1.21 
1.23 
1.10 
1.11 
0.68 
1.10 
1.21 
1.25 

1 .o 
1.2 

Total 
biological 
yield  (8) 

74 
54 
59 
58 
42 
47 
52 
58 
63 
64 
68 
58 
54 
43 
64 
50 

56.7 

46.1 

Seed 
yield 
(g) 

47.0 
33.3 
38.1 
31.4 
26.5 
28.2 
34.4 
39.9 
41.1 
39.5 
46.4 
37.6 
35.3 
30.8 
42.5 
32.5 

38.5 

29.5 

index 

0.64 
0.62 
0.65 
0.54 
0.63 
0.60 
0.66 
0.69 
0.65 
0.63 
0.68 
0.66 
0.65 
0.72 
0.66 
0.65 

0.69 

0.63 

is a need 
this should in a 

index. 

Yield stability 

With has been 
stability of  yield. the EEC joint field test 

(1986) found 'Ticol' with a coefficient of  1.48 
and small deviations indicating 

Table 5. Correlations  among  yield  and  yield  components  for  226 F, determinate  plants  from 8 parental 
combinations  of  determinate  growth  habit  and  Chinese  parents  planted at 
the 1987/SS season. 

I I height 

Seeddplant 
Seedslpod 
100-seed  weight 
Seed yield/plant 

O. 169" 
0.169"" 
0.171" 
0.048 
0.072 
0.218"" 

0.539"" 
0.485"" 
0.029 

0.471"" 
-0.179" 

plant 

0.91 l"" 
0.042 

0.869"" 
-0.276"" 

Seeds/ 
plant 

0.406"" 
-0.346** 
0.916"" 

Seeds/ 100-seed 
- 

weight 

1 .o00 
-0.288"" 
0.315" -0.022 

- 36 - 
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Table 7. 

(Trait 
height 

Seeds/plant 
100-seed  weight 

index 

plant plant height date 
Seeds/ 

O. 142 
0.016  -0.157 
0.091 -0.173 

-0.493"" 0.006 -0.202 
0.765** 

-0.520"" 
-10.122 O. 140 0.354** 0.353"" 

-0.036 0.445"" 0.086  0.059 
-0.189  0.440""  0.388"" -0.341** 

weight , l 

I l 

O. 170 
O. 142 
0.060 

0.637"" 
0.607** l -0.173 

Table 8. A comparison  of  characters  for 60 new determinate  faba  bean  lines  and  the  original  determinate 
mutant  from  Sweden  with  the  best  indeterminate  check  line  in  the  Advance  Varietal  Trial  in  1986/87, 

Faba  bean l i e s  
and  locations 

1814) 

=Sb 
(cm) 

51.62  3.60 
43.82  4.59 
76.52  8.13 
57.3k  4.44 

64.8214.90 

71.82  2.59 

X k S  

9.621.55 
16.7f2.14 
12.2k3.14 
2.821.71 

11.320.02 

12.7k3.80 

%O lines planted at Tel and Lattakia 
= value deviation 

siveness to good with 
ance. With eleven sites in the 

a stability analysis that  the lin- 
and of genotype X 

ment non-significant, indicating that the 
lines had stability @=l) and  they 

(non-significant  deviations 
sion), as shown in Table 9. 

stability of would be the 
of disease into lines. 

At the disease 
the collection, to chocolate spot 

Seedslplant 

X k S  

24.11  3.76 
31.21  3.58 
33.32  8.48 
29.52  3.81 

22.8f12.18 

22.11 4.08 

Seedslpod 

X k S  

2.321.26 

1.8fl.17 

100 seed 
weight 
X k S  
(8) 

88.81  8.59 
83.71 9.49 
93.4k  8.44 
88.6f  7.86 

48.22  3.39 

166.6k16.48 

yield 

xis 
(kdha) 

2760.2k329.36 
2473.5U85.39 
2155.8k657.46 
2463.2e85.33 

758.4k109.18 

3422.8f870.24 

index 
X k S  
(%) 

45.72  4.29 
45.42  3.43 
31.72  6.61 
40.92  3.45 

12.82  2.92 

43.3f11.85 

and ascochyta blight has 
into lines (Anonymous,  1987,  1988). 

vascular supply 

The and  young  pod in faba bean 
has been to physiological among 

and pods in the same and the use of the 
mutant with independent to each 

has been suggested to et 
al., i983). Lines with  this effective 

- 37 - 
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Table 9. Stability  analysis for 11 locations for the HARVEST INDEX ( W  

1987/88 0.8 

S2d b 
yield (kgha) 

0.6 - 
. A.G. 

V.P. 

A.D. 

~ ____..^__~~______._...... ----------.----1" 
I 

FLIP .O5 250 1 ns. 
FLIP 

0.2 ns.  0.99  2178 FLIP 
ns.  1.11 2205 
ns.  1 .O3 2277 
ns. 1 .O8 2327 FLIP 

- 0.4 1.11  2378 FLIP 
ns. 1 .O9 2512 

- 

FLIP ns.  

ns. 

DAYS FROM SOWING ns.  0.94 2033 FLIP 
140 170 200 8 0.89 2065 

I 0.91  2079 FLIP 
ns. 0.88 2124 

0.0 B 

minates with a heavy  pod set the five to six 
nodes, a sink assimilates, 

which leads to the death of the vegetative apex. 
This in yield being limited by the ability of the 
plant to supply assimilates, than  by sink capacity, 
which is the usual case faba bean 1972). 
This is a less modification than with 
minates and would  allow a flexible to 

in to photosynthetic 

At the of Gates et al. (1983) 
has been with and 
has been good success in seed size 

disease (Anonymous, 1987, 1988). 
This of will attention in 
the 

Fig. in genotypes of Vicia faba L. 
major evaluated in 1985/86 season  at Valenzano 

di AG.='Aguadulce'; 

cause of the necessity selecting this, it is 
that the closed 
mutant so that  when made 
such as yield, disease quality etc., 
lection does  not have to be done tightly closed flow- 

Selection should make it possible to 
high yielding lines which self- polli- 

nated. This would the efficiency of 
Vicia faba and simplify 

duction. 
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