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SHORT COMMUNICATIONS

Breeding and Genetics

Diallel Analysis of Five Faba Bean
Parents for Cowpea Seed Beetle Infestation

E.A. Walyl, S.A. Abd El-Aal! and M.H. Hussein®

!.  Horticulture Department, College of Agriculture,
Assiut University, Assiut, EGYPT

2, Plamt Protection Department,
ture, Assiut University, Assiut, EGYPT

College of Agricul-

Abstract

A half-diallel cross involving five parents of faba
bean (Vicia faba L.) was evaluated for cowpea seed
beetle (Callosobruchus maculatus F.) infestation, Fl
hybrids were generally more resistant than the parents.
There was a highly significant general combining
ability (GCA) component and a large specific combining
ability (SCA) effect, although the former was less than
the latter. Estimates of GCA effects of parents and
SCA of F, hybrids were calculated and are discussed.

Introduction

Cowpea seed beetle (Callosobruchus maculfatus F.) is one
of the most destructive pests of stored faba bean
(Vicia faba) seeds in Egypt (Attia and Kamel 1966) and
reduces the quality and food value of stored seeds.
El-Sawaf (1956) found that infestation by C. maculatus
could reduce the weight of the stored crop by over half
in a period as short as 3 months.  After screening
germplasm, Singh (1978) found only one cowpea variety
resistant to C. maculatus. Because of the high costs
of using insecticides, the development of resistant
cultivars is essential.

The objective of this investigation was to study
the genetic behavior of some inbred faba bean parents
against cowpea seed beetle in a diallel crossing
system,
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Materials and Methods

Percent infestation was determined on seeds obtained
from a diallel cross of five inbred parents and 10
Fl’s. The parents were Somali (Pl). Balady (Pz)'
Kobrosi (P3). Long Equadore (P,), and Bunyard's
Exhibition (Ps)' Natural infestation was recorded in
closed paper bags 5 months after harvest using 100
seeds of each genotype in three replicates.

Infestation was also simulated using 10 dry seeds
of each genotype. Seeds were placed in petri dishes in
triplicate and left for 24h with 50 adults of C.
maculaius.  The percent infestation was recorded 45
days later. All tests were carried out in a clean
store at 25+ 1°C and 70+ 5% relative humidity. The data
were analyzed according to Griffing (1956 b) method 2,
model 1 and Jinks (1954).

Results and Discussion

Natural infestation exhibited a marked difference
between the parents and the F, hybrids in the diallel
cross experiment. The mean percent infestation of the
five parents used was 71.1 and the hybrids 6.81. This
indicates that F, progenies were generally more
resistant than the parents. The apparent reduction in
percent infestation in F, seeds might be explained by
increased vigor of the hybrid or by dominant gene
action for insect resistance in the over-dominance
range. This difference was not very clear from
observations of the artificial infestation since in
this case the mean parent infestation was 28.98% and in
the hybrids 32.7%.

The graphical analyses of the diallel cross data
for natural and artificial infestation are illustrated
in Figs. la and 1b.

The regression line for natural infestation has a

slope b = 0.567+0.162, which is significantly different
from zero but not from unity. Also, the line cuts the
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Wr axis well below its origin, indicating the presence
of over-dominance. None of the points on the graph
departs markedly from the regression line.

For artificial infestation (Fig. 1b), the slope of
the regression line was low (b = 0.333+0.211) and was
associated with a large error causing the slope to be
not significantly different from zero or unity. The
line cuts the Wr axis below the origin, which is
indicative of over-dominance.

Partitioning of the variance due to genotypes into

general (GCA) and specific (SCA) combining ability
components gave the values shown in Table 1.

+ (a)

b=0.56710.162

- Vr
+ {b)
) /
. 4
5
[ ]
1
.
3
b=0.33310.211
— Vr

Fig. 1. Variance/covariance graphs for {a) natural infesta-
tion, and (b) artificial infestation in F, diallel cross of
five parents of faba bean.
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Table 1. Analysis of variance of data under natu-

ral and artificial infestation in a 5x5 diallel
cross of inbred parents of faba bean.
Infestation Degrees Mean F ratio

of freedom  square
Natural
GCA 4 190.7 676.5%*
SCA 10 1614.1 5724.0%*
Artificial
GCA 4 144.4 534.5%*
SCA 10 281.1 1040.6**

»sSignificant at P=0.01.

The analysis shows highly significant GCA and large
SCA for both natural and artificial infestation. The
mean squares for SCA were larger than those for GCA,
indicating that the non-additive type of genetic
variance is more prevalent.

In situations with a significant SCA  value,
together with the apparent reduction in percent
infestation to F, and the absolute difference between
parents and F,, it is likely that the production of F,
hybrid varieties would be the best means of obtaining
fullest expression of resistance.

The estimation of GCA values under natural
infestation revealed significant positive GCA effects
(high infestation) for parents | and 5. The
significant negative effects (low infestation) were
recorded for parents 2, 3, and 4 with parent 3 showing
the maximum effect. Under artificial infestation, the
parents showed the same behavior as under natural
infestation although parent 4 showed the maximum
negative effect (Table 2).

The SCA estimates of the hybrids under natural and
artificial infestation are given in Table 3. Under
natural infestation, only one cross (P, x P,) showed
significant positive SCA effects (high infestation).
The other crosses showed significant negative SCA
cffects.

Under artificial infestation, the crosses P, x P,,
P, x P, P, x P, and P, x P, showed significant
negative SCA effects while crosses P, x P,, P, x P,
and P, x P5 showed the same effect under both natural
and artificial infestation,
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Table 2. GCA effects for the arrays in the natural
and artificial infestation data of the 5x5 diallel

Cross.
Parents Natural Artificial
infestation infestation
1 +7.36** +7.52%%
2 -2.50%* -2,32%=*
3 -6.32%* -0.98*%*
4 -1.20%* -4.42%*
5 +2.66%* +0.20**
SE (8;-8) +0.57 +0.13

**Significant at P=0.01.

Table 3. SCA effects for the individual cross
combinations in the natural and artificial data
of the § x 5 diallel cross.

Cross Natural Artificial
infestation infestation
1x2 + 14,87%* -14.38*%*
1x3 -29.31%* +7.99%=*
1x4 -25.77%* +16.72%%
I1xS -35.79%* +22.09%*
2x3 -17.44%* + 14, 83%*
2x4 -21.,22%* -11.40**
2x5 -26.91%** +8.63%*
3x4 -18.58** -25.06**
3x5 -24.60** +2.63%*
4x5 -29.72%* -9 59%=*
SE (Sij~Sik) +0.99 +0.78
(Sﬁ-S'd) +1.28 +0.65

**Significant at P=0.01,

This study showed the existence of important
genetic variation which is readily available for the
plant breeder. Because the percent infestation showed
a highly significant specific combining ability
component, it can only be finally assessed by making
the appropriate hybrids.
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Genetic Instability of Violet Seed
Coat Color in Vicia faba Indicates
Mobility of a Transposable
Genetic Element

I. Schubert and O. Avrich

Zentralinstitut fier Genetick und
Kuliurpflanzenforschung der AdW der DDR,
DDR - 4325 Gatersleben,

EAST GERMANY

Abstract

A dominant mutant for violet seed coat color appeared
in a cross between two inbred lines of Vicia faba both
with beige/brown seeds, and occasionally, variegation
of anthocyanidine synthesls occurred in its progeny
from self-pollination. This indicates mobility of a
transposable element.

Introduction

Transposable elements characterized at the molecular
level are presently known for Zea mays, Anthirrinum
majus, and Glycine max. Unstable mutants indicating
transpositional activity of such elements have been
described for more than 30 plant species but not for
Vicia faba (Nevers et al. 1986).

Most wild forms of V. faba and other legumes have
dark colored seeds, while in most cultivated varieties
of V. faba the seeds are beige or brown (pale buff to
buff). Violet, black, red, green, or completely
unpigmented seeds have also been observed in some lines
(Sjodin 1971).

In V. faba, testa color is normally expressed in
the maternal integument (Muratova 1931) and no xenia
effects have been observed (Ricciardi er al. 1985).
This means that the color of a seed is not necessarily
indicative of its genotype.

We followed the mode of inheritance of violet seed
color which arose anew as a dominant character in a
cross between two inbred lines of the variety Kleine
Thuringer, which had beige or brown seeds for many
generations. Instability (variegation) of violet seed
coat color (in the heterozygous state) was observed in
some individuals. A preliminary chemical characteriza-
tion of violet seed color was performed.
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Materials and Methods

Two homozygous translocation lines (J = I -V_and K =
tIs-Vll) were  crossed. The resulting double
heterozygotes form multivalents at meiosis and from
these either the parental karyotypes or, by
missegregation, karyotypes with altered chromosome
number (seven acrocentrics instead of one metacentric
plus five acrocentrics, Fig. 1 and Schubert and Rieger
1985) may segregate. One of these heterozygous plants
produced seven violet seeds instead of beige or brown
seeds. Its offspring were analyzed over three to five
generations for karyotype structure and seed color.

Extraction and hydrolysis of dry testae were
performed according to Bate-Smith (1953), followed by
thin layer chromatography of the extracts on cellulose
according to Bate-Smith (1954). The pigment bands were
eluted with 0.0IN HCI in methanol and the spectra
obtained with a spectrophotometer (SPECORD M 40, VEB
Carl Zeib Jena) were compared with the data of Swain
(1976).

Results and Discussion

The deep violet color of the HCI extracts from the
testae of the mutant faded through blue to colorless
after alkalinization. This phenomenon and the maxima
of the spectra between 540 and 555 nm (dependent on the
acidity of the solution) are typical for
anthocyanidines (Swain 1976). The Rf values of the
pigment spots obtained by thin layer chromatography
suggest, according to Harborne (1958), that a mixture
of delphinidine, cyanidine, and malvidine (in
decreasing concentration) is responsible for the violet
color of the testae. Extracts from testae of the
parental translocation lines J and K with beige or
brown seeds (but violet spots on corolla and stipula)
revealed violet color only after hydrolysis in 2N HCI
at 100°C. This is indicative of the presence of
leukoanthocyanes and repression of the last step(s)
transforming these into the final anthocyanidine
species.

Six of the seven violet seeds from the mutant plant
heterozygous for translocations J and K resulted in
plants that continued to produce violet seeds after
self-pollination, and only one produced beige seeds.
The seeds of the six plants were grown and self-
pollinated again. From these, 70 fertile F, plants
were grown. Thirteen (18.6%) of these produced seeds
with beige and 57 with violet testae. Thus violet seed
color is dominant over beige in this case and is
maternally expressed.
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Fig. 1. Segregation of parental karyotypes and karyotypes with altered chromosome number from double heterozygotes.

There are conflicting reports in the literature on
the mode of inheritance of violet seeds. While Heuser
(1923), Picard (1963), Sjodin (1971). and Ricciardi er
al. (1985) found violet to be dominant, Erith (1930)
and Sirks (1931) reported buff to be dominant over
violet in the lines they investigated. Kaznowski
(1923), Erith (1930), and Sirks (1931) described an
intermediate mode of inheritance of violet versus ‘drab
greyish’ seed coat color.

Therefore, it might be that more than one allele
exists for either violet or ‘normal” (or both) seed
color.  Since there was no cosegregation of the
recessive beige or brown seed color and one of the
three chromosome sets may segregate from a JK het plant
(Table 1), the chromosomes I, V. and VI which are
involved in the translocations J and K do not contain
the gene for violet testae.

Additional crosses of plants homozygous for violet
seed color and for translocation J were done with two
lines with beige seeds and translocations involving
chromosomes II/III and III/IV, respectively. This
revealed that chromosome II carries the gene for violet
testae.

The sudden appearance of violet testac as a
dominant character in a double heterozygote whose
ancestors have produced beige or brown seeds for
decades, most probably means that the allele for violet
testac became reactivated from a silent condition over
many  generations as mutations from recessive to
dominant are very uncommon (Nilan 1967).

There are two possible explanations for this.
Either a base substitution was reversed or an
inactivated  transposon  was excised leading to
reactivation of the vio™ allele. The following data
support the second hypothesis. Thirteen out of seventy
F, plants produced spotted or mottled in addition to
violet seeds (either violet spots or. a beige background
or vice versa, see Fig. 2). The spotted and violet
seeds also varied in other morphological features. In
16 out of 22 cases they were smaller than the normal
seeds. shrunken, and/or with burst testae. Such
variability occurred less frequently among the homo-
geneously colored sister seeds of the same descent
Twelve out of the 22 seeds with variegated expression
of violet seed color did not germinate at all. while
the remaining plants showed reduced vigor and fertilitv
(two plants set only one seed each). and three were
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Table 1. Karyotypes and seed coat color of 70 F, plants of the progeny of the mutant for violet seeds

(JK het).
Seed Karyotype
color
J hom K hom JK het JIK+7 JK14
Beige/brown 2 4 2 4 | 13 (18.6%)
Violet 9 17 14 17 + 57 (81.4%)
Spotted or
mottled among 3 2 4 4 + 13
violet
hom = homozygous
het = heterozygous
J = translocation I, - V¢
K = translocation 1, - VI,
J/K+7 = translocation J or K in heterozygous combination with seven acrocentric chromosomes
JK14 = two sets of seven acrocentric chromosomes, i.e., homozygous karyotype with 2n = 14
+ = five violet seeds of karyotype JK14 did not germinate, however we also found viable JK14 individuals with

violet seeds, one of them with light lateral spots harboring violet mottle.

completely sterile. This decrease in viability and
fertility is not due to karyotypic heterozvgosity since
karyotypically homozygous progeny also showed variega-
tion combined with the same destabilizing effects
(Table [). The seven at least partially fertile plants
set a total of 68 seeds and two of them had a light spot
on a violet background and dark spots on light violet
background, respectively. These two resulted in plants
which produced exclusively violet seeds. Only one of
the 68 seeds showed violet mottle on a beige back-
ground and this grew into a plant producing only violet
seeds. The remaining 65 seeds were completely violet.
An Fy individual grown from a violet seed also produced
one mottled seed, which gave no viable plant, and 25
violet seeds.

None of the nine violet sister seeds from three F,
plants that also produced mottled seeds resulted in a
viable plant. Five out of 25 sister seeds of the
spotted seed of appeared in F3 produced beige and
14 violet seeds. Recently, however, a plant from
mottled seed produced five small mottled seeds, and a
plant from a violet sister produced six mottled
seeds.  Therefore, the plants producing variegated
seeds often also set seeds of low viability. However,
the viable and fertile progeny of these plants in
the majority return to stably expressed homogeneous
seed coat color. This is similar to the situation in
Z. mays (McClintock 1978) in which, after induction of
transposition via bridge-breakage-fusion (BBF) cycles,
unstable expression of various genes in connection

Fig. 2. Seeds from F2 plants (a) violet, violet spots on beige background, and beige spots on violet background; (b) violet

and beige; and (c) violet, small and large.
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with increased lethality was observed in Z. mays.
However in the progeny, expression of the genes in
question became stabilized again when BBF cycles and
transpositions ended.

Thus our data indicate mobility of a transposable
genetic element in V. faba that for generations was
present in the vio locus and switched off expression of
violet seed color.

A similar phenomenon was observed in a landrace of
V. faba from Spain, which had seeds that were beige or
brown, violet, and violet mottle on light violet in
about 30, 60, and 10% of cases, respectively (P. Hanelt
and B. Fouquet, Gatersieben, personal communication).
In contrast, Ricciardi er al. (1985) reported a V. faba
line from Peru with spotted seeds as a dominant
character, regardless of the seed color of the lines
with which it was crossed. Mobility of the presumed
transposon in these lines might be restricted to the
developmental stage of maternal cells during which seed
color becomes expressed. The presence of such
"domesticated’ transposons is also indicated by the
frequent (regular) occurrence of spotted or mottled
seeds among other cultivated legumes, for instance
Phaseolus vulgaris (Hammer 1984).

Characterization of a transposable element of V.
faba in molecular terms would be of interest for
comparison with elements of other species as well as
for gene tagging and possibly also gene transfer.
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Stability Parameters of Important
Characters in Various Types of
Faba Bean

K. Ibrahim and P. Ruckenbauer

Institute for Plant Breeding, Seed Technology and
Population Genetics, University of Hohenheim,

D - 7000 Swtigard 70,

WEST GERMANY.

Abstract

The yield stability of eight faba bean (Vicia faba L.)
varieties was studied in Great Britain and France
across nine environments. The varieties were
categorized into a small seeded group (Maris Bead,
Blaze, Dacre, Kristall, and Herra) and a large seeded
group (Felix, Minica, and Wierboon C.B.). The two
groups were different in plant height, pod profile, and
earliness. All varieties were analyzed for their
stability.  Simple correlation between stability
parameters for yield and those for yield components and
other characters were determined. Significant variety
x environment interactions were detected for seed yield
and other characters. The variation in the linear and
non-linear components of the V x E interactions
indicated significant differences between the
characters involved. No significant relationship
between seed yield and the various stability parameters
was found, but between variance (v), b (regression
coefficient) and S? d (deviation from the regression) of
these parameters highly significant relationships were
found. However, significant positive correlations
between stability parameters for seed yield and some
parameters of 1000-seed weight were detected. A high
stability for yleld components such as 1000-seed weight
and maturity should be considered when breeding for
yield stability in faba beans.

Introduction

Faba bean is an adapted seed legume with high yield
capacity in Europe (Dantuma er al. 1983). In different
environments, the stability of yield and other
characters plays an important role in plant breeding
programs.

For traits such as yield, the relative performance
of genotypes can vary from one environment to another.
Therefore, it is important to have an objective measure
of the main reasons for the yield differences caused by
genotype x environment interactions.
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Reliable methods  for estimating stability
parameters are important in effective selection for
improved stability of several characters. Different
methods have been proposed to find "indices” which
could estimate this stability. Some of them are based
on analysis of variance and others use regression
analysis.

Yates and Cochran (1938) were the first to point
out that for the regression of yield, an environmental
index can be used to measure stability. Later, Finlay
and Wilkinson (1963) and Eberhart and Russell (1966)
developed and modified this method. Sprague and
Federer (1951), Plaisted and Peterson (1959), and
Comstock and Moll (1963) developed the analysis of
variance approach to estimate genotype x environment
interactions, while Wricke (1962; 1964) proposed the
term "ecovalence” as a measure of the stability of
characters in different environments.

Although there are numerous papers on stability
estimations for different field crops, only a few are
available for faba beans. For further adaptation of
faba beans to different environments more
investigations are needed.

The purpose of this paper was to find out whether
several  stability parameters for yield and other
important characters are related to yield performance
per se or the yield components. If relationships
between high yield stability parameters and other
characters exist, indirect sclection for high yield
stability could be possible in faba beans.

Materials and Methods

The data from several joint faba bean trials using
eight different varieties, Dacre, Maris Bead, and Blaze
from UK; Herra and Kristall from West Germany; and
Felix, Minica, and Wierboon C.B. from the Netherlands
were used in this investigation. The nine experiments
were grown in completely randomized block designs with
three replications at three locations (Cambridge and
Aberystwyth in UK and Dijon in France) in three
successive seasons, 1977, 1978, and 1979. The plant
density was 40 plants/m? and the plot size 20 m?. An
environment is defined as one year/location
combination.

The locations had very different temperatures,

rainfalls, and photoperiods. Seed yield (100 kg/ha, at
86% dry matter), 1000-seed weight (g), protein content
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(%), and maturity (days from | January) were recorded.
To characterize the phenotypic stability quantitatively
for these characters, we computed the following four
stability parameters:

(i) b = linear
and Russell 1966),

(i) s* = mean square of deviation from regression
(Eberhart and Russell 1966),

(iii)V = variance of each variety (over all
environments), and

(iv) W = ecovalence (Wricke 1962).

regression coefficient (Eberhart

Results

The results of the stability analysis of variance are
summarized in Table 1. The effects of environments
(E), varieties (V), and varieties x environments (V x

E) interactions were highly significant for all four
characters. Further partitioning of this sum of the
variance V x E into linear and non-linear components
indicated differences between the different characters.
For 1000-seed weight and protein. there was a
significant linear genotype x environment interaction,
indicating that the genotypes react differently in
their linear response to a change of environments. On
the other hand, there was a significant non-linear
regression for all characters suggesting that for seed
yield and maturity of the eight varieties, the
relatively unpredictable component of the genotype x
environment interaction is of greater importance than
the relatively predictable component computed.

The values for the stability parameters of the
eight varieties differed in the rank order for most
stability parameters (Table 2). Looking at these four

Table 1. Stability analysis of variance of eight faba bean varieties.

Mean square

Source of DF Seed yield 1000-seed Protein Maturity
variance 100 kg/ha weight content (days)
® (%)

Environments (E) 8 1545.83%* 147720.33%* 31.20%# 6200.94**
Varieties (V) 7 531.66%* 3025655.80%* 26.35%% 773.64**
VxE 56 59.15%# 17525.28%* 3.31#*= 29.67%*
Hetr. Regr. Varieties 7 73.53 44719.20%* 11.20%* 45.47%*
(linear)

Deviation from regres- 49 57.09*# 13640.43** 2.18%* 27.41**
sion (non-linear)

Error 126 19.48 1313.65 0.81 2.02
**Significant at P = 0.01.

Table 2. Stability parameters for seed yield over nine environments.

Varieties Mean Rank Regression Rank Sum of Rank Variance Rank  Ecova- Rank

coefficient squared devia- lence
tion from
regression

Dacre 44.50 5 0.68 7 13.01 6 41.47 1 17.84 6
Maris Bead 40.80 8 0.86 5 3.17 1 49.95 2 411 1
Blaze 44.70 4 0.89 3 12.58 5 61.45 4 11.86 5
Herra 43.60 7 0.98 1 6.70 4 67.47 5 590 2
Kristall 44.30 6 0.91 2 6.25 2 58.50 3 6.03 3
Felix 50.50 2 1.23 6 55.83 8 146.72 8 52.34 8
Minica 54.80 1 1.11 4 6.70 3 84.51 6 657 4
Wierboon-  47.40 3 1.35 8 28.97 7 143.22 7 3336 7
C.B.
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Stability parameters simultaneously, we found that
some results give similar rank orders. For example,
by comparing the sum of squared deviations from the
regression and ecovalence, the variety Maris Bead
shows low yield and high stability but Minica shows
high average yields but moderate to low stability pa-
rameters.

In this study, there was no significant
relationship between seed yield and the various
stability parameters (Table 3). However, there were
highly significant positive relationships between the
variance (v) and b (r=0.95) and Sd (r=0.85) for seed
yield. Also, there were highly significant positive
correlations between S? d, V, and W.

Table 3. Simple correlation coefficients between
mean yield (x) and stability parameters for seed
yield.

Stability b sd \4 w
parameters

Mean (x) 0.60 0.41 0.57 0.39

b 0.63 0.95%% (.62
s?d 0.85%*  0.99%*
v 0.85**

*¢ Significant at P = 0.01.

Table 4 shows the simple correlation coefficients
between stability parameters for seed yield and those
for 1000-seed weight, protein content, and maturity.
There were significant positive correlations between
stability parameters for seed yield and some parameters
such as S? d, V, and W for 1000-seed weight, suggesting
that the stability for 1000-seed weight was crucial to
yield stability.  However, stability for maturity was
important for yield stability, as indicated by

significant correlations between W for seed vield and b
and V for maturity, and between 2 d for seed yield and
b for maturity.

Discussion

These studies confirmed the existence of highly
significant interactions  between  varieties and
environments in faba beans. This is in accordance with
the findings of Dantuma er al. (1983) and Yassin
(1973).

Our results on stability parameters and their
correlations differ from some other authors, probably
because our material covers only a small number of
genotypes and a limited number of environments.
However, the correlations between these various
stability parameters are similar to the results of
Wricke (1964), Langer er al. (1978), and Becker (1981).

Stability for yield components contributes to yield
stability but we could not determine the relatlonshlps
between the seed yield stability parameter (5% d) and
1000-seed weight, protein content, and maturity (Table
5).

In grain crops, the development of yield components
is a series of sequential events, so stress due to
environmental factors at any stage may affect final
yield.  The effects of stress on yield may vary from
one genotype to another depending on the length of

Table 5. Simple correlatlon coefficients between yield
stability parameter (S d) and other characters.

Yield 1000-seed Protein Maturity
stability weight content (days)
parameter (® (%)
s?d 0.70 -0.64 -0.65

Table 4. Simple correlation coefficients between stability parameters for yield and swbility parameters for 1000-seed weight, protein

content, and maturity.

Yield 1000-seed weight parameter Protein content parameter Maturity parameter

para-

meter b s2d v w b s?d v w b s?d \4 w
b2 0.80* 0.57 0.91*+« (0.78*¢ 0.19 0.01 0.35 0.11 0.31 -0.18 -0.59 -0.19
S$°d -0.10 0.98*¢ 0.86** 097** 0.36 0.36 -0.13 0.25 0.82% 0.29 0.58 0.27
v 0.49 0.86%+ 0.93** (0.88*+ 0.38 0.60 0.81* 0.43 -0.01 0.07 0.23 0.09
w 0.12 0.96** (0.83** (094** 0.60 0.78+% 0.90** 0.71* 0.87** (.48 0.81* 0.46

* and ** significant at P = 0.05 and 0.01, respectively.
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growing period and the growth stage in which the stress
occurs. Heinrich er al. (1982) reported that seed
weight maintenance under stress makes an important
contribution to yield stability in grain sorghum. Our
results with faba bean varieties agree with these
results.

We recommend that more attention should be paid to
stability for yield components, such as 1000-seed
weight, and stability of maturity data in breeding
stable genotypes of faba beans.
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Physiology and Microbiology

Effects of Biological Nitrogen Fixation
by Faba Beans (Vicia faba L.) on the
Nitrogen Economy of the Soil

R. Huber, E.R. Keller and F. Schwendimann
Deparmment of Crop Sciences,

Swiss Federal Institute of Technology,

CH-8092, Zurich,

SWITZERLAND

Abstract

The effect of nitrogen fixation by faba beans (Minica
and Herz-Freya) on the nitrogen economy of the soil was
investigated in a transportable container installation
at the experimental station of the Department of Crop
Science of the ETH, Zurich. The results were compared
with those of parallel field trials and the utilisation
of the remaining nitrogen in the residues of the faba
beans by winter wheat, cultivated after harvesting the
faba beans, was determined by 'N labelling. The faba
beans fixed an average of 80% of their nitrogen
requirements from the air. The nitrogen turnover was
increased by replacing corn for silage by faba beans in
the rotation but the absolute nitrogen content of the
soil was not affected. The extent of the secondary
effects of nitrogen remaining in the soil after the
faba bean crop on the next crop of winter wheat was
dependent on factors at the site as well as climatic
conditions during the winter months, Utilisation of
the remaining nitrogen in the crop residues was minimal
(3-5%).

Introduction

No clear statements can be found in current literature
about the extent of biological nitrogen fixation (BNF)
of faba beans and its influence on the nitrogen economy
of the soil. Values of from 150 kg N/ha/year (Jensen
1986) have been reported but the amount of nitrogen
losses due to leaching has not been investigated to any
great extent.

More information is available on the effects of
crop rotation (Dyke and Slope 1978; Stuelpnagel and
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Scheffer 1983). The actual secondary effects of
nitrogen have never been investigated, in contrast to
the total effects of all factors such as secondary
effects of nitrogen, repression of disease, improvement
of structure, etc. In most studies, only a small part
of the nitrogen economy (e.g. only biological nitrogen
fixation or leaching of nitrogen) was investigated. An
overall consideration of the nitrogen economy in
relation to biological nitrogen fixation has rarely
been undertaken.

The following study aimed to investigate the
overall effect of a faba bean crop on the nitrogen
economy of the soil. A transportable model container
installation was developed that enabled the
measurement of all additions of nitrogen to the soil,
as well as nitrogen loss especially due to leaching.
Parallel field trials were conducted to check the
results. A (rial was also conducted with small
containers and harvest residues labelled with SN to
estimate the utilisation of residues by the next crop
of winter wheat following the harvest of faba beans.

Materials and Methods
Investigation in the model container installation (CMI)

The model container installation, which has been
developed over several years in the Department of Crop
Science (Keller er al. 1987), consisted of 48 large
containers (volume = 0.8 m3; area = 0.8 n|2) (Fig. I).
Three crop rotations (A, B, C), with an increasing
portion of faba beans, were cultivated in the CMI:

A = corn for silage-winter wheat/rape seed-corn for
silage-summer wheat,

B = faba beans-winter wheat/rape seed-corn for
silage-summer wheat/rape seed, and

C = faba beans-winter wheat/rape seed-faba beans-sum-
mer wheat/rape seed.

During 1985 and 1986, all additions to and losses
of nitrogen (with the exception of denitrification)
from the soil were measured progressively, with the
extent of biological nitrogen fixation by faba beans
being determined by the SN method (McAuliffe er al.
1958; Fried and Broeshart 1975). The content of plant
available nitrogen in the soil was determined
periodically using the N_. method according to Scharpf



/L

PVC - large container {100x120x60 cm)
wooden frame (100x120x20 cm)

inner insulation (" Alporit’’/batal)

heating element {65 W)

“Rockwood’ R (stone fiber mat)

infiltration bed (expanded clay)

infiltration water drain (PVC hose)

ditch for collecting infiltration water

plastic bottle (30 1)

10  tube for sucking up water samples for analysis
11 drainage pump

12 thermostat for container heating cable

13  heater

14 illumination of ditch containing infiltration water
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Fig. 1. Cross section of a container installation in Eschikon (scale 1:25)

(1977). The effects of the faba bean residues on the
next crop of winter wheat were compared with the effect
of corn for silage in a crop rotation.

Parallel field trials to check the CMI results

A small-plot (plot area = 4 mz) trial was conducted in
1986 to determine the biological nitrogen fixation of
faba beans using the >N method under field conditions.
In the same year, the results of the CMI trial were
checked on nine farms. The following parameters were
measured: course of the N ., content in the soil (under
winter wheat) from the harvest of the previous crop
(faba beans, corn, or potatoes) up until the harvest of
the winter wheat, nitrogen supply to winter wheat
(nitrate rapid test according to Wollring (1983)), and
yield components of wheat.

Trial in small containers with !N labelled harvest
residues of faba beans

Faba beans labelled with 1N were grown in a glasshouse
during the summer of 1985. The grains were harvested
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and the shoots and roots chopped and mixed into the
soil in various amounts. After the winter wheat had
been sewn, the small containers (volume = 20 liters)
were buried in the ground up to the upper rim
(protection from freezing). The wheat was harvested in
August 1986 and the dry matter yield and nitrogen
and !N contents were determined. These values provided
the basis for determining the amount of nitrogen that
was transferred from the faba bean residues to the
winter wheat.

Results and Discussion
Investigations in the CMI

The amount of nitrogen fixed by the faba beans was on
average 80%, for a yield of about 5000 kg/ha, i.e.,
four fifths (about 300 kg/ha) of the nitrogen found in
the faba beans had been taken up from the atmosphere.
This result corresponds well with the values found by
Hill-Cottingham and Lloyd-Jones (1980) and Fried et al.
(1983). The amount of nitrogen transferred from the
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soil to the grains was between 250 and 300 kg/ha. This

value depends greatly on the size of the yield and
extent of harvest losses.

Nitrogen leaching, which occurred during crop
growth and following harvest, was greater than for corn
for silage and wheat (Fig. 4). Whereas nitrogen
leaching under corn for silage occurred for the most
part during spring, large amounts of N in the faba bean
plots were lost during late autumn. i.e.. following
harvest (Fig. 2). Compared with winter fallow, nitrogen
leaching under winter wheat was only slightly reduced
(by 10 to 20 kg N/ha) by the end of the year.

Following harvest of the crops in autumn. the N_.
content after a faba bean crop was as much as 50 kg
N/ha higher than after corn for silage. By the
following spring, however. these values were the same
(Figs. 3a and 3b). This is a further indication that
after a faba bean crop a large portion of remaining

soil layers or leached into the groundwater during the

winter months and so the developing crop is not able to
make full use of it.

Fig. 4 shows the nitrogen balance of the crops
grown in the CMI. Biological nitrogen fixation results
in a great addition of nitrogen but there are large
losses due to grain harvest and to leaching. This
indicates that while the nitrogen turnover is increased

by the cultivation of faba beans, the absolute nitrogen
content of the soil is not increased.

Despite almost identical N_. contents in spring,
wheat sown after faba beans had a markedly better
growth habit than wheat following corn for silage.
The differences in yield, however, were signifi-
cant only in the first of the two experimental
years (Figs. 5a and 5b). The effect of faba beans on
the next crop in the rotation appears to be very
dependent on climatic conditions during the winter

plant-available nitrogen is either stored in deeper  months. Interestingly, summer wheat shows a stronger
90
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Fig. 2. Weekly measurements of N leaching, N concentration of the percolation water, amounts of percolation water, and
precipitation during the cultivation of faba beans / winter wheat {1985).

En 16 FABIS Newsletter 17, April 1987 1987 ol « 17 daaledyis o b Ar39
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soil layer: 30-60 cm
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Fig. 3a. Ninin contents following corn for silage (CS) and
faba beans (FB) in autumn 1985,
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Fig. 3b. Nmin contents in summer wheat {SW) and winter
wheat (WW) depending on the preceding crop (CS =corn for
silage; FB=faba beans); spring 1986.
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reaction to a preceding crop of faba beans than does
winter wheat. This may be due to the fact that the
higher content of nitrogen in the soil following winter
fallow (preceding the cultivation of summer wheat)
allows for a more intensive mineralization of faba bean
residues ("Priming Effect” Jenkinson 1985).

faba beans preceding WW
] cron for silage preceding WW

winter wheat/winter rape seed

Il summer wheat/winter rape seed

400
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300

250

200
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A R RN RN

-50 4
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-160
-200

-250 A

-300

-350

-400

fertilizer and seed
N from BNF
N leaching

N from
N in harvested crop

Fig. 4. N balances for faba beans, corn for silage, winter
wheat, and summer wheat (1985).
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Characteristics influencing yield of summer wheat

Fig. 5a. Comparison {%) of the effects of preceding crops
of faba beans and corn for silage on the yield development
of the next crop of summer wheat (model container
installation; location: Eschikon; 1985).

Field trials

Biological nitrogen fixation under field conditions was
approximately the same as in the container installation
(80%). The extent of nitrogen fixation was affected
neither by variety (Minica or Herz-Freya) nor by plant
density (40 or 60 plants/m?).

The N, .. content of the soil was higher after a
crop of faba beans than after corn for silage, both in

the CMI and in the field. This value was, however.
lower than for potatoes.
Plant-available nitrogen was stored in  deeper

layers of the soil during the winter months (Fig. 6)
which suggests that nitrogen may be leached into the
groundwater. The N, . contents following the three
preceding crops were practically identical by the
following spring.

The measurements with the nitrate rapid test,
however, indicated an increased supply of nitrogen to
winter wheat following a faba bean crop.

Small container trial with harvest residues of faba
beans labelled with 1N

Only 3-5% of the available nitrogen in the faba bean
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Fig. 5b. Comparison (%) of the effects of preceding crops
of faba beans and corn for silage on the yield development
of the next crop of winter wheat (model container
installation; location: Eschikon; 1985).

residues was transferred to the following crop of
winter wheat. This was unchanged even when the harvest
residue was doubled from 100 kg N/ha to 200 kg N/ha.

Improving the soil structure by plowing in the
harvest residue had a positive effect on wheat yield.
The poor utilisation of the available nitrogen in the
harvest residues could be explained by a high C:N ratio
( a high percentage of N is transported from the
vegetative plant parts to the grains during ripening of
faba beans).

Conclusions

1. Faba beans take about 80% of their required
nitrogen from the atmosphere. This means about 300 kg
N/ha/year for a yield of 5000 kg/ha.

2. Cultivation of faba beans instead of non-leguminous
crops increases nitrogen turnover but not necessarily
in the total nitrogen content of the soil.

3. Faba beans can affect the nitrogen supply of the
next crop in a rotation in a number of ways (in
decreasing order):

[}



Faba beans
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a) No utilisation of mineralised and accumulated ni-
trogen in the soil during vegetalive growth. Nitro-
gen left over after the faba bean harvest can be
utilised only if the following crop is one re-
quiring an early and large supply of nitrogen.
Should this not be the case, then the nitrogen is

stored in deeper layers of the soil or is leached
into the groundwater,
b) Supply of easily mineralisable plant material

(prematurely lost plant material, grain loss during
harvest).

c) Promotion of mineralisation by improving soil
structure.

d) Harvest residues containing nitrogen. The next
crop however can profit from this source of nitrogen
only to a limited extent (utilisation during the
first year: about 3-5 %).

4. Ways must be found to reduce the leaching of
nitrogen under middle European climatic conditions
following a crop of faba beans, and to improve the
nitrogen utilisation of the next crop in the rotation.
This could occur under our climatic conditions e.g. by
sowing cold tolerant crops which develop quickly,
immediately after the faba bean crop.
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Defoliation Studies in Faba Bean

S.P. Singh, N.P. Singh and R.K. Pandey
Depariment of Agronomy,
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Pantnagar Nainital-263 145, U.P., INDIA

Abstract

The effects of defoliation on seed yield and its
components in faba bean were investigated by removing
all leaves, some leaves from different plant parts, and
topping of plants, Undefoliated crop had signifi-
cantly higher seed yleld than all defoliated
treatments. The number of pods/plant decreased
consistently with increasing defoliation, Defoliation
of the shoot apex at 90, 105, and 120 days after sowing
did not influence seed yield as much as yield
attributing characters. Among the treatments involving
partial defoliation, removal of leaves from the upper
third of the plant resulted in a greater reduction in
seed yield compared with leaf removal from the middle
third of the plant during both years of the experiment
and from the lower third during the first year.

Introduction

The crop canopy is the major plant component
intercepting light for photosynthesis. Therefore, any
effort to manipulate the plant or population structure
to maximize light interception is important,

Removing the functional leaf from a plant results
in reduced total dry matter as well as seed production.
Hodgson and Blackman (1975) observed that defoliation
of the lower part of plants depressed pod development
in the upper part. In such studies, the relative
importance of the position of leaves needs greater
consideration. The evidence suggests that all zones
function below their full photosynthetic efficiency
when other zones are present (McEwen 1972).

Comprehensive studies under Indian conditions.
especially on faba bean, are lacking. The present
study was initiated to determine the effects of
defoliation on the yield and yield components in faba
bean.



Materials and Methods

Three field experiments were conducted under irrigation
during the winter season of 1980/81 and 1982/83 on loam
and silty clay loam soils at the Crop Research Centre
of Govind Ballabh Pant University of Agriculture and
Technology, Pantnagar (India). Experiment | was
designed to study the effects of leaf removal.
experiment 2 topping, and experiment 3 removal of
leaves from different segments.

Treatments consisted of five intensities of leaf
area removal (0, 25, 50, 75, and 100%) in experiment 1,
four topping treatments (no topping and topping at 90,
105, and 120 days after sowing) in experiment 2, and
five treatments of leaf removal from different zones in
the plants (no leaf removal, removal of leaf segments
from the lower, middle, and upper third of the plant,
and complete leaf removal) in experiment 3. In
experiments 1 and 3, plants were defoliated at 90 days
after sowing.

A plant population of 500000 plants’/ha was
maintained in all the experiments by adopting a row
spacing of 20 cm with a plant spacing of 10 cm. Variety
BS 1 (Bihar selection 1) was planted in the first week
of November and harvested in the first week of April in
both years. Data on seed yield and yield attributes
were recorded.

Results and Discussion
Effect of leaf removal

There were significantly higher seed and biological
yields in the undefoliated crop than in all defoliation
treatments in both years (Table 1). Per cent
reduction in seed yield/ha on a pooled basis was 18,
37. 47 and 62 and by 25, 50, 75, and 100 of leaf defo-
liation over no defoliation, respectively.

Table 1. Effect of defoliation on seed yield and its components.

The number of pods/plant decreased consistently
with increased defoliation compared to the undefoliated
crop. However, there was a significant improvement in
the number of seeds/pod under the two intensive
defoliation treatments (75 and 100% defoliation) over
the undefoliated control during both years. This may
be due to fewer immature pods and a larger number of
well developed seeds. Defoliation did not affect
100-seed weight or harvest index. McEwen (1972)
reported that partial defoliation resulted in decreased
yield due to fewer pods but seed size or number of
seeds/pod were not markedly influenced.

Effect of topping

Topping of the shoot apex at 90, 105, and 120 days
after sowing did not influence seed or biological
yield/ha or other yield attributing characters such as
number of pods/plant, number of seeds/pod, and 100-seed
weight (Table 2). This could be due to negligible
differences in leaf area in the topped and control
crops. Gehriger es al. (1979) reported that the number
of pods/plant was as high in decapitated as in control
plants.

Effect of leaf segment removal

Seed and biological yields/ha were significantly lower
when all the leaves were removed than when none or only
some were removed from various zones i.e., lower,
middle, and upper third of the plants (Table 3). Among
the treatments involving partial defoliation, removal
of leaves from the upper third resulted in greater
reduction in seed yield than when leaves were removed
from the middle third in both years, and the lower
third in the first year. Reduced seed yield when a
leaf was removed from the upper third could be related
to the loss of leaves that are more photosynthetically
active than those in other zones. While studying the

Leaf area Seed yield Biological Harvest index Number of Number of 100 - seed
defolia. (kg/hn) yleld (kg/ha) (%) pods/piant seeds/pod welght (g)
tion
(%) 1980/81 1982/83 Pooled 1980/81 1982/83 1980/81 1982/83 1980/81 1982/83 1980/81 1982/83 1980/81 1982/83
0 2447 4032 3239 4780 8110 51.1 52.3 10.8 18.4 2.3 24 23.6 25.3
25 2225 3078 2651 4315 6030 4.3 51.5 9.3 17.0 2.5 2.5 24,5 25.6
50 1776 2285 2030 3467 4643 50.5 49.9 6.1 13.6 23 2.4 24.5 25.7
75 1378 2037 1707 21 3950 47.5 51.8 5.7 12.6 2.5 2.6 24.8 25.1
100 1228 1248 1238 2410 2490 51.7 51.0 4.9 11.8 2.5 2.6 249 253
LSD at 0.05 129 235 460 135 121 NS NS 0.3 1.7 0.1 0.2 NS NS
NSe= pot significant.
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Table 2. Effect of topping on seed yield and its components.

Topping Seed yield Biological Harvest index Number of Number of 100-seed
(days after (kg/ha) yield (kg/ha) (%) pods/plant seeds/pad welght (g)
sowing)
1980/81 1982/83  Pooled 1980/81 1982/83  1980/81 1982/83 1980/8t 1982/83 1980/81 1982/83 1980/81 1982/83
Control 2836 4165 3500 8700 9075 33.4 45.8 13.8 15.0 2.5 2.6 25.0 26.0
90 3185 3946 3515 9125 9800 34.0 42.2 13.1 14.6 2,5 2.6 25.8 25.9
105 2915 3865 3390 8725 9475 33.0 40.9 13.7 14.8 2.5 2.6 25.9 26.0
120 3162 3494 3328 8800 8775 34.0 389 13.2 14.3 2.5 2.5 25.6 25.3
LSD NS NS NS NS NS NS 4.2 NS NS NS NS NS NS
NS= rot significant.
Table 3. Effect of leaf segment removal oa seced yicld and its components,
Segment from Seed yleld Blological Harvest index Number of Number of 100-seed
which leaves (kg/ha) yield (kg/ha) (%) pods/plant seeds/pod welght (g)
removed
1980/81 1982/83 Pooled 1980/81 1982/83 1980/81 1982/83 1980/81 1982/83 1980/81 1982/83 1980/81 1982/83
Control ) 3327 3552 3439 6202 6012 53.8 59.2 20.3 17.1 2.5 25 26.8 26.1
m tlllfd 2856 2756 2806 6012 5375 41.3 54.4 15.8 15.7 24 2.5 26.1 26.0
Middle d'nrd 2508 3205 2856 5997 5437 41.6 59.2 18.5 15.5 2.5 25 25.3 25.8
Upper third 2545 2204 2174 5110 3800 39.8 58.6 17.8 11.2 2.5 2.5 27.3 25.9
Complete 1068 1557 1312 3340 2875 4 55.3 1.7 11.2 24 2.4 26.2 25.1
LSD at 0.05 360 640 17 529 870 4.5 NS 4.8 3.0 NS NS NS NS
NS = not significant,
cffect of different levels of defoliation in cowpea, Journal of Agricultural Science, Cambridge 78:

Rafique (1983) observed that the sink was limited by
source size.

The magnitude of reduction in number of pods/plant
was greater when leaves were removed from the upper
third during 1982/83 and with complete leaf removal in
both years compared to the other treatments.
Defoliation treatments did not affect number of
seeds/pod or 100-seed weight. Similar results were
also reported by McEwen (1972).
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Agronomy and Mechanization

The Development of a Regression Equation
to Predict Seed Yield of Vicia faba var minor
Using Parameters Recorded in the Field

Gretel White'3, W.R. Williams? and P.J. Gates'

Y Botany Department, Science Site, South Road, Durham,
DHI 3LE, UK

2Compuler Centre, Science Site, South Road, Durham, DH!
3LE, UK

3Current address: Department of Agriculture and
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Abstract

Two faba bean genotypes, Maris Bead and IVSG, were
tested in each of four environments (high and low
planting density in combination with high and low
irrigation) and a regression procedure was followed to
produce an equation to correlate yield with certain
vegetative and reproductive plant characteristics. The
equation was tested on a segregating faba bean
population grown at a different site and during a
different season. The predicted values for seed yield
were close to the actual values recorded (R=0.916,
R2=0.840). These data were then included in the
regression procedure to obtain a more generally
applicable equation, This is of value in selecting
potentially high yielding lines from a segregating
population growing under field conditions, enabling
early selection of elite lines.

Introduction

The faba bean (Vicia faba var minor) has declined in
popularity since the agricultural depression in the
late nineteenth century. This may be attributed to
yield instability in different seasons. Meanwhile.
cereals have been substantially improved and their high
economic returns make them preferable to the high risk
involved in faba bean production. Currently.
considerable progress is being made by faba bean
breeders in improving yield stability, and this may be
accelerated  through early selection for desirable
traits.

Ar32 1987 olaw o 17 dualedyis o Gub

Studies investigating the correlation of various
vegetative characters and yield components with final
yield have been conducted on a number of crops. Such
studies on faba beans suggest a correlation between
yield and pods/plant, seeds/plant (Abdalla 1976), seed
size, pods/node, pods/flower (Cubero and Martin 1981),
ratio of mature pods to total pods (Hodgson and
Blackman 1956), leaf area (Ishag 1973), and podded
nodes/plant (Magyarosi and Sjodin 1976). Yield
analysis studies on other crops such as radish (Parkash
et al. 1983), niger (Joshi and Thombre 1984), soybean
(Hazarika er al. 1982), linseed (Rao er al. 1983), peas
(Ashraf er al. 1981), and Phaseolus vulgaris L. (Adams
et al, 1978) have revealed similar correlations between
anatomical, physiological, or yield component
characters, and final yield. The relationships found
in these trials have, however, rarely been exploited as
a means of selecting for yield in a breeding program.

The aim of this study was to investigate the
possibility of identifying reliable yield-predicting
characters in faba bean that could be measured under
field conditions. The generation of a yield-predicting
equation and the possible value of such an equation
using experimental data were investigated.

Materials and Methods

Seeds of the two genotypes Maris Bead and IVSG
(Independent Vascular Supply type, line G) were sown in
plots (3.5 x 1.2 m) in double rows 10cm apart with 30cm
centers and four double rows per plot. Adequate
peripheral guard plants were present. A randomized
block design was used with four replicates (Cochran and
Cox 1957).

In irrigated plots, the soil moisture tension was
maintained at less than 2.5 kPa. From each plot, 10
plants were sampled from the central 2 x 0.6 m (40
plants per treatment).  The total number of plants
sampled was 320. Plant height (PH), numbers of leaves
(NL), flowers (NF), pods set (PS), and seed bearing
pods (SP), and dry weight of seeds were recorded.

Regression analysis was performed using the
Statistical Package for the Social Sciences (SPSSX); a
stepwise procedure was employed using the raw data.
The data were then transformed to the natural
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logarithms of the original value and the regression
procedure  repeated, increasing the accuracy still
further.

The equations were tested using data collected from
a segregating F, population of faba beans grown in
Durham in 1984. The seeds were sown in rows, but no
attempt was made to obtain a specific plant density or
soil moisture status. Data obtained from this
population were used to test the reliability of the
equation previously calculated. The distributions of
all records were tested and found to be normal. To
obtain a more generally applicable regression equation,
the second data set was added to the original data and
the regression procedure repeated with a total of 357
data points.

Results

The initial regression performed on the data from the
1983 trial yielded the following regression equation
(equation 1).

Predicted WS = (SP x 0.7598)+(PH x 0.1595)+(NL x
0.0950)-3.7596 E-15.

The R? value obtained during regression was 0.832.
The plot of actual against predicted seed yields was
curvilinear (Fig. 1a). When natural logarithms were
taken the prediction equation (equation 2) was
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LN Predicted WS = (LN SP x 0.8531) + (LN PH x
0.3991)+LN NL x 0.1977)-2.1963.

The R? value obtained in the second regression was
0.848, and the plot of actual against predicted seed
yield showed a linear relationship (Fig. 1b), the
points at the upper end of the prediction range being
closer to the regression line than those at the lower
end of the scale.

When data from the plant population grown at Durham
in 1984 were processed using equation 2, the regression
value obtained was 0.916 and the R? value was 0.840.
This indicates that the equation derived from the data
collected in the previous year on a different site and
from plants of different genetic background was more
accurate in predicting yield. As previously observed,
the closest correlation between actual and predicted
yields was at the upper end of the range of
measurements made (Fig. 2a). Equation | gave an
accurate prediction of yield at the lower end of the
range of recorded data (Fig. 2b).

Modification of the equation using both the initial
data set and the 1984 data yielded a slightly different
equation (equation 3) that should be more generally
applicable for selection for yield in breeding
programs.

LN Predicted WS = (LN SP x 0.8630)+(LN PH «x
0.4527)+(LN CF x 0.1177)-2.3669.
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Fig. 1. Actual seed yield plotted against predicted yield using data from the 1983 trial. a) Untransformed data b} LN

values. o =values fitting the regression line,
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The R? value obtained from this equation was 0.857.
The data points collected were plotted (Fig. 3a), and
the prediction was more accurate at the higher seed
yields. By repeating the regression and forcing the
variables encountered in equation | into the procedure.
we obtained equation 4.
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Fig. 2. Plots of the 1984 population data to test the
accuracy of the predicting equations a) using
equation 2 and b) using equation 1.

Predicted WS = (SP x 0.7601)+(PH x 0.0353)+(NL x
0.1306)-5.0430.

The R? value for this regression was 0.826. The
plot of this regression analysis showed that there was
a spread of points in the upper part of the yield
prediction.  This would render the equation less
accurate in the region where the greatest precision is
required (Fig. 3b). To increase the precision of the
prediction in that region, we used the natural
logarithms for a further analysis and equation 5 was
obtained.
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Fig. 3. Plots of the data from the 1983 and 1984
experiments combined. a) Natural logarithms of
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LN Predicted WS = (LN SP x 0.8796)+(LN PH «x
0.4546)+ (LN NL x 0.1455)-2.4177,

The R? value was 0.854. When the plot resulting
from equation 5 was examined the accuracy of seed yield
prediction was high in the upper part of the prediction
range (Fig. 4).
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Fig. 4. Plot of combined data from the 1983 and 1984
trials using equation 5, which uses natural
logarithms,

Examining the relationship between number of
flowers and leaves by means of a Pearson Correlation
showed that this was 0.584 and was highly significant.

In a prediction equation, either the number of
flowers or the number of leaves may be used and the
level of accuracy will not be significantly altered.
As the number of leaves produced is easy to count
this is the favored parameter for practical use in
predicting seed yield.

Discussion

In the field trial conducted at Invergowrie, each of
the two genotypes was effectively tested in four
environments. The variation may be thought of as
testing the faba beans under different cultural
regimes. Environmental factors are normally considered
to be responsible for the wide variations in vield
under field conditions. By using these data to compute
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a regression equation to predict vield much of the

. . e . . 9
possible variation is taken into account. The R-
values obtained were very high, suggesting that the
variation in yield is closely correlated with other
plant characteristics. By taking the variation of
those characters into account, yield may be accurately
predicted.

The reliability of the equation to predict yield
was tested using data collected from a segregating
population resulting from a cross made at Durham 2
years previously under different conditions. When the
data were put into the equation, the prediction was
accurate (Fig. 2a and 2b). The regression value of the
recorded sced yield against predicted seed yield was
0.916.  This proves that the equation is of value in
predicting seed yield not just in one particular year
but in a range of environments.

The modification of the equation using both the
original data set and that obtained from the Durham
population yields an equation for the prediction of
seed yield that should be even more widely applicable
than the original equation. This is of significance in
a sclection program as high yielding plants may be
identified before harvest and rogueing can be done
early in the season, resulting in more efficient use
of labor and increased selection efficiency.

A possible further step in the modification of the
equation presented herc is to carry out further testing
in different environments and develop specific
equations for specific geographical regions,
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Effect of Nitrogen Application and
Plant Population per Hill on Faba Bean
(Vicia faba) Yield

Farouk Ahmed Salih
Shambat Research Station,
P.O. Box 30, Khartoum North,
SUDAN

Abstract

The effects of three plant densities (16.6, 33.3, and
49.9 plants/m?) and three levels of applied nitrogen
(0, 43, and 86 kg N/ha) on faba hean yield and its
components were investigated for two seasons (1984 and
1985) at Shambat Research Station, Nitrogen
application had no effect on seed yield/ha in both
years and the number of plants/hill significantly
affected seed yield/ha in the 1984 season only. There
was a linear yield increase with increasing number of
plants/hill in both seasons. The highest seed yield
was obtained from a population density of three
seeds/hill,

Introduction

The soils of the Sudan are deficient in nitrogen but
most of the indigenous legumes, including faba beans,
nodulate very well with naturally occurring rhizobia
and they do not respond to nitrogen fertilizer
application. Ishag (1970-71a) and Salih (1979-80) did
not find a significant response to inoculation with
different strains of Rhizobium in the presence or
absence of nitrogen or to the application of nitrogen.
Studies by other workers (Ayoub 1971-72; Babiker
1975-77; Salih 1976-78; Salih 1979-80; Salih 1981 a
and b) showed that nitrogen application did not in-
crease yield. Salih (1976-78) however, indicated that
the application of nitrogen at 1 or 2 months after
planting might increase seed yield.

Faba beans are known to be highly variable in
their response to plant population. Ishag (1970-71b)
found that yield was significantly less with 40cm or
with a single plant/hole. At Zeidab, Salih (1978-79)
studied the effect of four plant densities (one, two,
three, and four seeds/hill at a hill spacing of 20 x 60
cm). He found that the seed yield at two, three, and
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four seeds/hill was greater than the yield at one seed/
hill by 25, 34 and 39%, respectively. The number of
pods/plant and percentage plant stand decreased progres-
sively with increasing number of seeds/hill.

In the marginal agroclimatic zone of Gezira
Research Station, the crop responded differently to
different plant spacings: decreasing the spacing from
20 to 10cm and increasing the number of plants from one
to two or three significantly increased grain yield
(Ageeb 1980). This difference in response to plant
population between traditional and marginal growing
areas could be due to the fact that plants in the
marginal zone are smaller and therefore the crop could
be expected to benefit from a higher plant stand.

The objective of this experiment was to economize
on sowing seeds of faba bean without sustaining yield
losses and to find the optimum plant population for
maximum seed yield under different levels of applied
nitrogen.

Materials and Methods

Three plant populations (16.6, 33.3, and 499
plants/m?) were grown with three levels of nitrogen (0,
43, and 86 kg N/ha) arranged in a split-plot design
with four replications. Fertilizer levels were the
main plots, while population density occupied the
subplots. Subplots were 4.6 x 6.0m of which 3.6 x 5.2m
was harvested for seed yield. = The different plant
densities were obtained by sowing one, two, and three
seeds/hill, respectively, at 10cm hill to hill spacing
in one row/60cm wide ridge.

Nitrogen as urea was broadcasted on the day of
sowing.  Each experiment received ten irrigations at
intervals of 7 - 10 days. The experiment was sown on
18 October 1984 and 29 October 1985 at Shambat Research
Station farm. The variety used was BF2/2,

Total sced yield was recorded for each plot.  The
number of pods/plant, 1000-seed weight, and plant
height were determined from 20 randomly selected
plants/plot.

Results and Discussion
The overall mean yield of the 1985 experiment exceeded
that of the 1984 season by 23%. This was because in

1985 the experiment was planted at the optimum planting
date for faba bean, as suggested by Salih and
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Khalafalla (1982).  Early planting predisposed the
plants to wilt and root rot diseases because of the
high temperatures prevailing during the seedling stage.
At harvest, the plant stand/m? was higher in 1985 than
in 1984 by 44%.

Nitrogen application had no significant effects on
seed yield but in 1985 the application of 43 kg N/ha
increased yield by 11% over the control (Table 1). In
both years, nitrogen application had no significant
effect on plant height, number of pods/plant, or number
of seeds/pod (Table 2). Differences in 1000-seed
weights between plants grown with different levels of
nitrogen were significant only in 1985. The heaviest
seed weights were produced with 86 kg N/ha (Table 2).

No significant effect due to nitrogen application
was detected on the number of plants/m? at harvest in
1985. However, in 1984 nitrogen application had a
significant negative effect on the number of plants/m?
compared to the control (Table 2).

In 1984, the interaction between plant density
(number of seeds/hill) and nitrogen levels was
significant (P=0.05) in terms of seed yield/ha.  The
highest seed yield, 2257 kg/ha, was obtained at a
density of three seeds/hill and with 43 kg N/ha.
The lowest seed yield, 1449 kg/ha, was obtained at a
density of one plant/hill, without nitrogen (Table 1).

Table 1. Seed yield (kg/ha) of faba beans as
affected by plant population and nitrogen
application at Shambat in 1984 and 1985.

Plant Nitrogen rates (kg N/ha) Mean
population
(plants/ 0 43 86
m?)
1984
(£124) (£62)
16.6 1821 1449 1978 1750
33.3 1823 1823 1993 1879
49.9 1876 2257 1987 2040
(+124)
Mean 1840 1843 1986 1890
1985
(£ 162) (+£94)
16.6 2347 2902 2499 2582
33.3 2688 2729 2555 2657
49.9 2702 2959 2804 2822
(+85)
Mean 2579 2863 2619 2687
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Table 2. Effect of plant population and nitrogen levels on some yield components of faba bean in

1984 and 1985.

No. of No. of 1000- No. of Plant height
pods/plant seeds/pod seed weight plantslm2 (cm)
(g)

1984 1985 1984 1985 1984 1985 1984 1985 1984 1985
Plant populanons
16.6 plants/m 308 448 235 2,67 407 373 16.6 16.3 69.0 883
33.3 plantslm 32.1 26.1 249 258 375 370 146 273 70.7 874
49.9 plants/m? 27.2 18.1 2.11 259 356 363 14.0 372 686 85.2
SE+ 0.8 093 0.06 0.04 6.57 .31 0.41 0.94 1.10 2.10
Mean 30.0 297 332 261 379 368 15.1 26.9 69.4 87.0
Nitrogen rates
(kg N/ha)
0 282 289 235 262 386 365 16.1 27.1 70.4  86.8
43 316 298 249 261 377 364 148 258 69.7 88.6
86 303 304 2.11 261 375 376 143 279 68.2 855
SE+ 1.57 1.01 0.06 0.06 4.43 227 036 0.68 0.98 1.34
Mean 30.0 297 332 261 3719 368 15.1 26.9 694  87.0

In 1985, the interaction between plant density and
nitrogen application was not significant for seed
yield. For all plant densities, the highest seed yields
were obtained with the application of 43 kg N/ha (Table
1).

The response of faba bean to nitrogen fertilizer
application was low or nil, which was perhaps a
reflection of the high nitrogen status of the soil, or
may have been due to the presence of an active
Rhizobium strain or strains in the soil, as the plant
roots had many large nodules (Salih 1981a and b).

Increasing the number of seeds/hill increased seed
yield linearly in both years, but the effect was only
significant in 1984 (Table 1). In 1984, the highest
seced yield, 2040 kg N/ha, was recorded at a density of
three seeds/hill (49.9 plants/m ) which out-yielded
two plants/hill (33.3 plants/m ) which, in turn, was
greater than the seed yield at one and two seeds/hill
(16.6 and 33.3 plants/m?®) by 14.2 and 7.9%.
respectively. In 1985, the yield of plants at three
seeds/hill  surpassed the yield at one and two
seeds/hill by 8.5 and 5.8%, respectively.

From Shambat, Taha er al. (1983) reported that
plants at a density of three seeds/hill out-yielded
those at a density of one and two seeds/hill by 12.7
and 10.2%, respectively.

Murinda and Saxena (1985) found that at ICARDA’s
station at Tel Hadya in northern Syria, mcreasmg the
plant population from 16.7 to 33.3 plants/m? increased
the seed yield by 22.7% in 1980/81. The lack of
response to variation in plant population levels
implies a high degree of plasticity in the local
cultivars. This behavior has been well documented
(Hodgson and Blackman 1956).

At harvest, the established plant stand counts/m?
for the three different plant populations in this
experiment were less than the desired plant density.
This was true in both seasons. The plant stand
percentages at one, two, and three seeds/hill were 100,
43.8, and 28.1, respectively, in 1984 and 98.2, 82.0,
and 74.5, respectively, in 1985.

In both seasons, there was a consistent trend for
the number of pods per plant and 1000-seed weight to
decrease as the number of seeds/hill increased from one
to three seeds/hill. Neither nitrogen nor number of
seeds/hill had any significant effect on plant height
(Table 2).

The effect of number of seeds/hill on the number of
seeds/pod was significant only in 1984. The smallest
number of seeds/pod was obtained from pods on plants
grown at three seeds/hill (Table 2). As plant density
increased, the yield/plant and number of pods/plant
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decreased but yield/unit area of land increased; the
number of seeds/pod and seed size were not very much
influenced by crop density (E!l Saeed 1968; Kambal 1968;
Ishag 1971; Pandey 1981).

In conclusion, it is recommended that for
economical seed yield, faba beans should be planted at
Shambat or Khartoum Province as one row/ridge (60 cm
wide) in three-seeded hills 10 cm apart, and without
nitrogen application.
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Evaluation of Different Planters
for Faba Beans

Mamoun 1. Dawelbeit
Rahad Research Station,
El-Fau,
SUDAN

Abstract

Three different planting machines, a Lilliston row
planter, a Nordsten seed drill, and a Hestair Stanhay
precision planter, were compared for their effect on
seed placement, emergence, and yield. All the planters
performed satisfactorily and there were no significant
differences between machines in seed placement or
seedling emergence. Mean yields were highest for the
Lilliston planter, followed by the Stanhay planter and
the seed drill.

Introduction

Kepner er al. (1978) stated that a seed planter is
required to open the seed furrow to the proper depth,
meter the seed and deposit it in the furrow in an
acceptable pattern, and to cover the seed and compact
the soil correctly for the type of crop involved.

Various factors that affect seed metering and
placement were summarized by Chhinnan er al. (1975).
These were (a) variation in seed size and shape, (b)
planting speed, (c) design of metering and dropping
mechanisms, (d) design of seed hopper, (e) level of
seed in the hopper, and (f) condition of the soil
furrow into which the seeds are dropped.

The objective of this experiment was to test and
evaluate three different planting machines for faba
beans in the Rahad area of Sudan.

Materials and Methods

The three planting machines compared in this study were
a Lilliston 8200 planter, a Nordsten combi-matic type
CKEF seed drill, and a Hestair Stanhay Jumbo precision
seed planter, Series II.
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The Lilliston planter was equipped with four
planter units, double disc openers, and press wheels.
It had a horizontal plate seed metering mechanism with
a knocker and a cut-off device. A cotton seed plate
was used in this experiment. The seed drill had a
fluted wheel seed metering device and was equipped with
tine openers. There was no covering device. The
operating width of the seed drill was 2.4 m. The
precision seed planter had a belt-type seed metering
device, runner type openers, front wheels, and rear
drive press wheels. Six planter units were carried on
the tool bar.

All the machines were full-tractor mounted. The
Hestair Stanhay planter had, in addition, a hydraulic
assist wheel.

The faba bean cultivar, BF 2/2 (100-seed weight
34 g, diameter 8-12 mm), was used in this experiment.
The treatments comprised the three planting machines
each adjusted for two row widths, 40 and 60 cm. Sowing
depth was 3 cm and tractor speed 3 km/h. Plot size was
5x20 m. The design was randomized complete blocks with
six treatments and four replications.

Seeds were sown on 6 November 1985 at a seed rate
of 120 kg/ha. Plants were irrigated every 10 days up
to flowering and then at weekly intervals to maturity.
Superphosphate (43 kg P,04/ha) and urea nitrogen (86 kg
N/ha) were applied at sowing and 3 weeks after sowing,
respectively.

Results and Discussion
Seed placement

Distances between dropped seeds were randomly measured
at ten points in each plot. Mean distances between
dropped seeds, standard deviation, and coefficient of
variation (CV) are shown in Table 1.

The coefficient of variahon showed that the
accuracy of seed placement was not significantly
different for the three machines.

Seed emergence

Emergence data were calculated following the procedure
described by Bilbro and Wanjura (1982) and included the
following.
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Table 1. Seed placement, emergence, and yield data for faba beans using three types of planters.

Machine Lilliston planter Nordsten seed drill Stanhay planter

Row spacing (cm) 40 40 60 40 60

Seed placement

Mean distances between seeds (cm) 10.0 11.4 8.9 11.1 8.5

Standard deviation 4.2 . 49 34 4.7 3.5

Coefficient of variation (%) 42 37 43 39 4?2 41

Emergence

MED 11.0 11.6 11.8 11.2 10.7 11.9

PE 83 77 96 70 86 82
(80)* (83) (84)

ERI 18 22 13 20 14 22
(20) (16.5) (18)

Population (plants/m?) 38 28 30 23 30 30
(33) (26.5) 30)

Yield

kg/ha 1104 938 859 792 880 979
1021) (825.5) (929.5)

*Figures in parentheses arc means.

Mean emergence dates (MED)

MED =

where

N = number of seedlings since previous count.
D = number of days after planting.

The higher the MED, the longer the delay of seed
emergence. Table 1 shows MED for the different
treatments. The lowest MED was for the Stanhay planter
at 40 cm spacing while the highest was for the seed
drill at 40 cm spacing. However, the MED values were

not significantly different for the different
treatments.
Percentage of emerged seedlings (PE)
Total emerged seedlings/m
PE = x 100
Number of seeds planted/m
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The highest and lowest values of PE were 96 and 70,
obtained at 40 and 60 cm drilling, respectively.

Emergence rate index (ERI)

Total emerged seedlings/m
ERI =

MED

From the above equation, the higher the value of
ERI, the benter. the emergence. ERI values in this
experiment were 13-22, The Lilliston planter had the
highest mean ERI.

Plant population

Plant population ranged from 38 to 23 plants/m?.  The
highest was obtained at 40 cm with the Lilliston
planter, while the lowest was obtained at 60 cm with
the Nordsen seed drill.



Yield

Seed yield ranged from 1104 to 792 kg/ha. The highest
yield, which was significantly (P=0.05) higher than
with the other treatments, was obtained at 40 cm with
the Lilliston planter. Mean vyields for the three
machines were 1021, 825.5, and 929.5 kg/ha for the
Lilliston planter. seed drill, and Stanhay planter,
respectively (Table 1).

Conclusions
I. The three machines all performed satisfactorily.

2. There were no significant differences between
treatments in mean distance between seeds, standard

deviation, and coefficient of variation of mean
distance between seeds.
3. There were no significant differences between

treatments.

4, Mean yields were highest (1021 kg/ha) for the
Lilliston planter, followed by the Stanhay planter
(929.5 kg/ha) and the seed drill (825.5 kg/ha).

References

Bilbro, J.D. and Wanjura, D.F. 1982. Soil crusts and
cotton emergence relationship. Transactions of the
American Society of Agricultural Engineers 25 (6):
1484-1487, 1494,

Chhinnan, M.S., Young, J.H. and Rohrbach, R.P. 1975.
Accuracy of seed spacing in peanut planting.
Transactions of the American  Society of
Agricultural Engineers 18 (5): 828-831.

Kepner, R.A., Bainer, R., Barger, E.L. 1978.
Principles of Farm Machinery. AVI Publishing
Company, Westport, Conneticut, USA.

aihsel Joidl Sl lay pusis

;e

JN I 3 RP e [ FOR R O e

Jduedld m.\.’l 3;'..\._..“’ Y - L ET Y 3)‘..3._..“, ‘ UM"—-‘J
dydl P laadl adg e Lgse S5y b Bdjnd alldy ool
25 pJ Y L3 Shladl uax clal 6y« alidly SLuYl
gl aupdl B yedudl aelyy Cum oo sy bosd Gugine gy
Jlwul s Lot alidl o¥ose cully o oluldl olsl
O dy90 3yl @5 ¢ b 30 Ll ¢ o B0

Pests and Diseases

Preliminary Biological Studies of
Pulse Beetle, Callosobruchus chinensis (L.)
on Corticated and Decorticated
Faba Beans, Vicia faba L.

Shiv K. Singal

Department of Entomology,
Haryana Agricultural University,
Hisar - 125004, Haryana,
INDIA.

Abstract

Biological studies of the pulse beetle, Callosobruchus
chinensis, on corticated and decorticated faba heans,
Vicia faba, revealed that the seed coat acts as a
barrier to penetration of first instar larvae into
cotyledons and emergence of adult bheetles from
corticated beans. The mortality of larvae and adults
was 83.3% in corticated beans and 32.8% in decorti-
cated beans. The per cent adult emergence was higher
(66.7) in decorticated beans than in corticated beans
(16.6).

Introduction

Faba bean, Vicia faba L., is one of the most important
winter crops for human consumption in the Middle East
(Duke 1981). The most commonly occurring bruchid
species in the Asian region, Callosobruchus chinensis,
has already been recorded on 10 stored pulses,
including faba beans (Southgate 1982; Singal and
Singh 1986). A literature search revealed that no
studies on the biology of the pulse beetle have been
conducted on faba bean. This experiment was initiated
to study the biology of C. chinensis on corticated and
decorticated faba beans.

Materials and Methods

The beetle, C. chinensis was reared in covered glass
jars containing chickpea at 30+ 1°C in a BOD incubator.
Freshly emerged males and females from this culture
were released onto corticated and decorticated faba
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beans (var Hisar Local) in two large petri dishes. The
females oviposited and glued their eggs to the surfaces
of both corticated and decorticated beans. From each
type of bean, 120 beans carrying one egg each were
selected. Each group of 120 beans was placed in a
petri dish and incubated at 30+ 1°C for 50 days in a BOD
incubator. Emerged adults were counted and removed to
prevent further breeding. The larvae which failed to
penetrate the seed coat and which were found dead on
cotyledons on both categories of beans were counted
after 50 days. Similarly, the adults which emerged or
failed to emerge and the average developmental period
were calculated.

Results and Discussion

The large number of first instar larvae, though known
to be very hardy, could not penetrate the seed coat of
corticated beans. Dead larvae were found to be lying
half inside the egg shell with their heads inside the
seed coat. The mortality of the first instar larvae
was much less on decorticated beans. This suggests
that the thickness of the bean coat, which is greater
in corticated beans, acted as a barrier to penetration
of the first instar larvae.

Similarly, larval mortality was higher on
cotyledons of corticated than on those of decorticated
beans. This is probably due to the great effort made
by the larvae to penetrate the seed coat (Table 1).

The percent emergence of C. chinensis from
corticated and decorticated faba bean seeds was 16.6
and 66.7, respectively. The extremely fow emergence
from corticated beans may be due to the thickness of
the seed coat which not only acted as a barrier to
penetration of larvae into cotyledons but to some
extent also hindered the emergence of adult beetles.

These observations are in agreement with those of El
Sawaf (1956) and Podoler and Applebaum (1968).

These preliminary biological studies reveal that if
complete resistance to pulse beetle is o be acquired,
breeders may have to look towards evolving a variety of
faba bean with a thicker seed coat to prevent beetle
attack during storage.
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Cajanus cajan. Tropical Grain Legume Bulletin 24;
21-24,

Table 1. Larval mortality and adult emergence of Callosobruchus chinensis (L.) on corticated and
decorticated faba bean seeds.
Type of seed Total no. Larval Adults Adults Average
of seeds mortality emerged failed developmental
and eggs to emerge period
(days)
Corticated 120 78 (65)" 20 (16.6) 22 (18.3) 25
Decorticated 120 27 (22.5) 80 (66.7) 13 (10.3) 235

* . .
Figures in parentheses are percentages.
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Comparison of Some Methods for
Evaluation of Reaction of
Different Faba bean Genotypes
to Ascochyta fabae

B. Tivoli!, B. Reynaud', N.Maurin!, P. Berthelem?
and J. Le Guen?

1. Station de Phyiopathologie

2. Station d’Amelioration des Plantes INRA,

BP 29 35 650 Le Rheu, FRANCE

Abstract

Differences in the reaction of nine faba bean (Vicia
faba) genotypes and one of narbon vetch (Vicia
narbonensis) to Ascochyta fabae were studied in pot
culture in the greenhouse and in the field under
artificial epiphytotics, The greenhouse test, although
simpler and more economical, was as effective as the
field test in ranking genotypes of faba bean for their
susceptibility to the disease and can thus be used by
breeders.

Introduction

With an increase in faba bean cultivation in France,
the disease caused by Ascochyta fabae is spreading.

Ar20 1987 olas o 17 asele 5% ¢ b

The primary inoculum comes either from infected plant
debris or from diseased seeds. The first symptoms
appear in February and develop throughout crop growth,
the final stage being the attack of the pods and
developing seeds.

Chemical control methods only partially inhibit the
parasite so research is being done in collaboration
with geneticists to develop resistant lines and methods
to evaluate varietal behavior.

Some studies on A. fabae have already been carried
out in other countries (Hanounik and Maliha 1983;
Lockwood et al. 1985; Jellis et al. 1985) and recently,
researchers in France commenced similar studies. The
development of lines resistant to different pathogens,
and to A. fabae in particular, requires a quick and
simple test so that plant selection is based on
reliable and reproducible criteria. Therefore, in this
study we compared two methods for evaluation of
varietal behavior.

(i) A method using plants grown in pots in the
greenhouse that were sprayed with a spore solution.

(ii) A method simulating natural infection by
inoculating experimental plots in the field.

Materials and Methods
The plants

The plants and cultivation conditions are the same as
those used by Tivoli er al. (1987) in studies with
Botrytis fabae.

The plants were grown in the field during two
consecutive years (sowing on 27 October 1983 and 27
November 1984) and in pots after a 5 week period of
vernalisation at 3-5°C.

The pathogen

In order to retain virulence, A. fabae was reisolated
from infected plants each year and then grown on
specific media to stimulate sporogenesis. The growth
media used were malt extract agar and barley grain.
The methods used in developing spores on barley grain
medium and harvesting them for infection studies were
the same as those used for B. fabae (Tivoli et al.
1987).
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Methods of inoculation
In pots

Inoculation was carried out at the 5-7 leaf stage and
at the flowering stage. Each plant was sprayed with a
spore suspension containing 0.5 million spores/ml.

The inoculated plants were kept in a greenhouse at
a day and night temperature of 20° and 15°C,
respectively, and were covered with polyethylene bags
for 5 days to maintain saturated humidity. After
the bags were removed the plants were sprayed with
water twice a day.

In ithe field

The procedure used for field inoculation was the same
as that used by Tivoli er al. (1987). Distribution of
inoculum was carried out during the winter (9 January
1984 and 6 February 1985) when the plants had reached
the three leaf stage. During the rainy periods that
followed infection, the spores produced by the pycnidia
were dispersed by the “splash” phenomenon.

Data collection

Disease severity was evaluated using the percentage of
stems and pods attacked and a score of |-5 for the
leaves and siems as established by Kharbanda and
Bernier (1980). The stems were scored at every
internode and the leaves at each node of the plant. An
assessment of the disease per plant was obtained by
calculating the leaf and stem averages from all the
recorded values per plant.

Results
Pot study

The first signs of disease appeared on both the leaves
and stems 10-15 days after inoculation. The symptoms
were generally more serious on the upper part of the
plant than at the base. Levels of disease were
variable on the leaves with disease scores of 1-4,
while scores on the stems were 1-2.5 (Table 1).

The different genotypes demonstrated consistently
stable behavior during the 2 years of experimentation.

Table 1. Average disease scores per plant of nine genotypes of V. faba and one of V. narbonensis (V.n.)
after spraying with A. fabae spores at the young plant and flowering stages.

1983/84 1984/85
Young plant stage Flowering stage Flowering stage

Leaves Pods Leaves Pods Leaves Pods
V.n. 1.0 V.n. 1.0 V.n. 1.0 V.n. 1.0 29H 1.1 1.3
29H 1.1 29H 1.0 29H 2.0 29H 1.5 V.n. 1.2 1.0
29E 1.1 29E 1.0 LCF 2,5 3.33 1.7 Bourdon 1.9 1.3
Bourdon 2.1 Bourdon 1.1 Bourdon 2.9 S45 1.8 545 2.0 1.5
S45 2.9 Soravi 1.4 545 3.0 ‘ 29E 1.9 LCF 2.2 1.5
Soravi 3.2 245.17 1.4 245.17 32 245.17 1.9 Soravi 2.3 1.4
245.17 3.3 S45 1.5 29E 33 LCF 1.9 245.17 2.5 1.4
43B 3.5 LCF 1.7 3.33 3.3 Bourdon 2.0 3.33 33 1.9
3.33 4.0 3.33 1.7 Soravi 3.7 | Soravi 2.1 48B 38 2.2
LCF 4.3 48B 1.9 48B 4.0 43B 25 29E
Calculated F
value 180.4 22.3 32,5 7.0 7.3 2.3
F at P=0.05 1.9 1.9 1.9 1.9 2.5 25
LSD 0.4 0.2 0.4 0.4 0.9 n.s
n.s.= not significant.
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Vetch was unaffected with only a few atypical symptoms
appearing at the site of the inoculum. Linec 29H was
resistant, with a few characteristic symptoms
developing on the leaves. Lines 48B, 3.33, and to a
lesser degree LCF and the variety Sovari. were rated
susceptible to highly susceptible as their leaves and
stems were seriously affected by the disease.  Some
genotypes such as 29E and Bourdon were, however,
moderately resistant,

Field study

The disease developed differently during the 2 years of
cultivation (Table 2). In 1983/84, it appeared on the
leaves in February 1984, then progressed to the stems
without affecting the pods. The extent of the disease
on the leaves and stems was evaluated on 1 June 1984
using the 1-5 scoring system. In 1984/85, it appeared
on the leaves in March 1985 then progressed to the
stems and pods. The most significant results came from
leaf scores taken on 15 May 1985, and the rate of
damaged stems and pods recorded on 4 July 1985,

Several groups could be distinguished:
1. V. narbonensis did not show characteristic symptoms
and a few of the pods (7%) had atypical symptoms.

2. 29E and 29H were resistant: the leaf scores were
1.1 and 1.7 in 1984 and 1985, respectively.
Despite quite a strong attack on stems, the rate of
pod infection was low (8 and 7%).

3. The varicties Bourdon and Sovari, and the line S 45
appeared to be moderately resistant with leaf
scores between 2.2 and 2.9, and more pods affected
(up to 32%) than in 29E and 29H.

4. The lines LCF, 3-33, and especially 245-17 and 48B
were the most susceptible. The base of the plant
was totally invaded by the fungus and there was
extensive leaf damage (score 4) and rings round the
stem (score 3 and 4). The pathogen developed
easily on these lines and attacked a large number
of the pods (34 - 61%).

The rank orders obtained in each of the 2 years
agreed closely, and the rank order obtained in the
field corresponded to that obtained in the greenhouse
after spraying.

Conclusion
These results show that the greenhouse test is as

effective as the field evaluation and thus breeders can
use this simple method for establishing the rank

Table 2. Average disease scores for leaves and stems and percent damaged stems and pods of nine
genotypes of V. faba and one of V. narbonensis (V.n.) after inoculation with A. fabae in the field.

1983/84 1984/85
Leaf scores Stem scores Leaf scores Damaged Damaged
stems pods
(%) (%)
V.n. 1.0} V.n 1.0 V.n 1.4 V.n. 9.8 29H 7.0
29E 1.0] 29E 1.0} 29E 1.7 29H 23.9 V.n. 7.3
29H 1.0l 29H 1.00 29H 1.8 29E 24.0 29E 8.2
Bourdon 2.6 Bourdon 1.9] Bourdon 2.2 Bourdon  31.8 Bourdon 16.9
$45 2.6] LCF 2.01] S45 2.7 245.17 39.4 S45 26.5
Soravi 29| S$45 2.1|| Soravi 2.8 3.33 41.1 Soravi 32.3
LCF 3.1 | Soravi 2.2 )| 245.17 2.9 Soravi 434 3.33 34.5
3.33 3.5 3.33 2.4 13.33 29 $45 43.5 LCF 45.4
48B 3.7] 245.17 29 LCF 3.0 LCF 59.8 245.17 54.8
245.17 39| 48B 3.1 48B 33 48B 72.9 48B 61.2
Calculated F
value 64.5 81.5 353 5.9 4.2
F at P=0.05 2.2 2.2 25 25 2.5
LSD 0.4 0.2 0.3 22.2 8.8
Ar 18 1987 oluws ¢ 17 aade 3,0 ¢ uilb FABIS Newsletter 17, April 1987 En 37



order of genotypes for potential performance in the
field. The next ideal step would be to find a way 10
condense the test still further, as did Dodd (1971). by
carrying it out on detached leaves maintained at
survival level.  Trials done so far have, however,
given heterogeneous results; the symptoms do not appear
on all the leaves.

The results on varietal performance are very
encouraging because, though they indicate various
degrees of susceptibility in the plant material and
thus the necessity to improve resistance, they also
bring to light major variations in V. faba and V.
narbonensis.  These results confirm those obtained by
Bond and Pope (1980) and are of additional interest due
to the identification of less susceptibility in French
plant material in general and tolerance of lines 29H
and 29E in particular.
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Weed Survey of Faba Bean Fields
in Syria with Special Reference to
Orobanche spp. and Cuscuta spp.

J. Sauerborn and M.C. Saxena
ICARDA, P.O. Box 5466, Aleppo,
SYRIA.

Abstract

In 1986, faba bean fields in Syria were surveyed for
the general weed situation and for the presence of the
parasitic weeds Orobanche spp. and Cuscuta spp. The
survey was carried out along the Euphrates river from
Raqqa to Abu Kamal and northeast of Aleppo (Kafr
Antoon, Al Bab, Kuwayres). In total, 38 fields were
checked for the parasitic weeds, while 23 fields were
surveyed for the general weed flora. The frequency of
parasitic weeds was higher in the area northeast of
Aleppo than along the Euphrates river.

Introduction

Faba bean is an economically important crop in Syria.
Its productivity is severely affected by such parasitic
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weeds as Orobanche spp. and Cuscuta spp.  Yield loss
due to Orobanche crenata ranges from 5 to 100%. The
control of Orobanche spp. is very difficult as the
seeds mainly germinate under the influence of a
germination stimulant exuded by the host roots and a
few non host plants. A survey was undertaken to find
out the frequency of the parasitic weeds in two major
production areas in the northern part of Syria.

Materials and Methods

In the Euphrates valley and in the area northeast of
Aleppo (Kafr Antoon, Al Bab, Kuwayres) a survey for
weed infestation in faba bean fields was done in the
1986 crop season when faba bean plants had reached
maturity. Along the Euphrates river 21 fields were
surveyed for the parasitic weeds Orobanche spp. and
Cuscuta spp. and 12 fields for the general weed
infestation. In the area northeast of Aleppo 17 faba
bean fields were checked for Orobanche spp. and Cuscuia
spp.. while 11 fields were surveyed for their general
weed flora. Weeds were collected for species iden-
tification. To analyse the weed flora in the field,
the relative area of ground covered by total vege-
tation and by individual species was estimated.
The infestation level by Orobanche spp. in the field
was expressed as the percentage of faba bean plants
infested by the parasite.

The frequency of weed occurrence was calculated
using the equation

f=100x21
m

where n = number of surveys in which the respective
species are found and m = total number of surveys. For
each species, the average degree of coverage (dc) was
calculated as follows
$dc of the species

m

dc =

All the surveyed fields were irrigated and weeded once
or twice,

Results and Discussion

Orobanche spp. were not found in fields along the
Euphrates river and farmers mentioned Orobanche spp.
only as weeds common in tomatoes and/or potatoes but
not in legume crops. Cuscuta spp. were found in 6 of
21 fields (30%). In the area northeast of Aleppo O.

crenata and Q. aegyptiaca were found in more than 70%
of the surveyed fields. The parasitic weed Cuscuia
spp. had a frequency of 55% (Table 1). The infestation
level for these fields was 21% (0.5-100%) for Orobanche
crenata and 3% (0.5-30%) for O. acgyptiaca.

During the general weed survey, more weed species
were found and the average number of species per field
was higher in the area northeast of Aleppo than in the
Euphrates valley. The average cover by weeds was 30%
in the area northeast of Aleppo compared with 44% along
the Euphrates river (Table 2).

Table 1. Frequency (%) of Orobanche spp. and
Cuscuta spp. in. faba bean fields in two areas
of Syria.

Weed Euphrates NE of
valley Aleppo
Orobanche crenata 0 71
0. aegyptiaca 0 76
Cuscuta spp. 30 55

Table 2. Weed species and their importance in two
areas of Syria.

Euphrates NE of Aleppo

valley (11 fields
(12 fields surveyed)
surveyed)
Total weed species 45 73
Average no. of
species/field 12 23
Weed cover (%) 44 30
Crop cover (%) 48 64

The frequency value indicates the percentage of
weed samplings in which a particular weed species
appeared. Frequency values of > 50% were found for 10
species in the Euphrates valley, and for 19 species in
the area northeast of Aleppo. Most of the species
which had a high frequency value also had a high degree
of coverage (Tables 3 and 4).

It is worth noting that farmers collected the weeds
as fodder for their animals and fields which were

already harvested were grazed by animals. This
highlights the importance of weeds as fodder.
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Table 3. Frequency and average cover of common weeds in
faba bean fields along the Euphrates river (12 ficlds surveyed).

Weed species Frequency Weed species Average
(%) cover (%)
Melilotus indica 83 Melilotus indica 17.6
Avena sterilis 75 Phalaris brachystachyos 7.4
Polygonum aviculare 15 Erigeron linifolius 1.3
Phalaris brachystachyos 67 Lolium perenne 6.0
Sonchus oleraceus 67 Convolvulus arvensis 53
Setaria viridis 58 Setaria viridis 4.1
Chenopodium album 50 Cynodon dactylon 34
Convolvulus arvensis 50 Polygonum aviculare a1
Cuscuta sp. 50 Sonchus oleraceus KN |
Lolium perenne 50 Avena sterilis 3.0

Table 4. Frequency and average cover of common weeds in
faba bean fields NE of Aleppo (11 fields surveyed).

Weed species Frequency Weed species Average
(%) cover (%)
Convolvulus arvensis 91 Orobanche crenata 3.2
Amaranthus blitoides 82 Sinapis arvensis 29
Descurainia sophia 82 Descurainia sophia 2.6
Phalaris brachystachyos 82 Coriandrum sativum 2.4
Orobanche aegyptiaca 76 Melilotus indica 24
Avena sterilis 73 Fumaria asepala 2.0
Chenopodium vulvaria 73 Polygonum aviculare 20
Galium tricorne 73 Chenopodium vulvaria 1.9
Polygonum aviculare 73 Convolvulus arvensis 19
Orobanche crenaia 71 Avena sterilis 1.8
Amaranthus retroflexus 64 Amaranthus blitoides 1.8
Chenopodium album 64 Phalaris brachystachyos 1.8
Sinapis arvensis 64 Triticum aestivim 1.5
Torilis leptophylia 64 Convolvulus althacoides 1.2
Coriandrum sativum 55 Amaranthus retroflexus 1.0
Cuscuta spp. 55 Diplotaxis erucoides 0.8
Euphorbia spp. 55 Euphorbia spp. 0.8
Melilotus indica 55 Orobanche aegyptiaca 0.8
Vaccaria pyramidata 55 Fumaria parviflora 0.7
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Contributors’ Style Guide

Policy

The a2im of FABIS Newsletter is to publish quickly the results of recent research on faba beans.
Articles should normally be brief, confined to a single subject, good quality, and of primeary
interest to research, extension, and production workers, and administrators and policy makers.

Style

Articles should have an abstract (maximum 250 words) and whenever possible the following
sections:introduction, materials and methods, and results and discussion. Authors should refer to
recent issues of FABIS for guidance on format. Articles will be cdited to maintain uniform style but
substantial editing will be referred to the author for his/her approval; occasionally, papers may be
returned for revision.

Disclaimers
The views expressed and the results presented in the newsletter are those of the author(s) and aot

the responsibility of ICARDA. Similarly, the use of trade names does not constitute endorsement of
or discrimination against any product by ICARDA.

Manuscript
Articles should be typed double-spaced on one side of the page only. The original and two other
legible copies should be submitted. The contributor should include his name and initials, title,
program or department, institute, postal address, and telex number if available. Figures should be
drawn in India ink; send original artwork, not photocopies. Define in footnotes or legends any
unusual abbreviations or symbols used in a figure or table. Good quality black and white photographs
are acceptable for publication. Photographs and figures should preferably be 8.5 cm or 17.4 cm wide.
Units of measurement are to be in the metric system; c.g. Uha, kg, pg. m, km, ml
(=milliliter), m?.
The numbers one to nine should be written as words except in combination with uaits of
measure; all other numbers should be written as numerals; ¢.g.. aine plants, 10 leaves, 9 g. ninth,
10th, 0700 br.

Examples of common expressions and sbbreviations

3 g 18 mm: 300 m% 4 Mar 1983; 27%; S0 five-day old plants; 1.6 million; 23 ug; 5°C; 1980/81 scason;
1980-82 seasons; Fig.: No.; FAO;USA. Fertilizers: 1 kg N or P,0, or K,0/ha.

Mon, Tues, Wed, Thurs, Fri, Sat, Sun; Jan, Feb, Mar, Apr, May, June, July, Aug, Sept. Oct, Nov, Dec.
Versus* = vs, least significant difference = LSD, standard error = SE 4, coefficient(s) of variation =
CV(s). Probability: Use asterisks to denote probability ° = P<0.05; ** = P<0.01; *** = P<0.001.

Botanical: Include the authority name at the first mention of scientific names. Cultivar(s) =
cv(s), variety = var(s), species = sp./spp., subspecies = subsp., subgenus = subg., forma = f,, forma
specialis = f. sp.
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Books: Witcombe, J. R. and Erskine, W. (eds.). 1984, Genetic resources and their
exploitation-chickpea, faba beans, and lentils. Advances in Agricultural Biotechnology. Martinus
Nijhoff/Dr. W. Junk Publishers, The Hague, The Netherlands, 256 pp..s liArticles from books. Hawtin,
G. C. and Hebblethwaite, P. D, 1983, Background and history of faba bean production. Pages 3-22 in
The Faba Bean (Vicia faba L.) (Hebblethwaite, P.D., ed.). Butterworths, Loadon, England.

Papers in Proceedings: Hawtin, G. C. 1982. The genetic improvement of faba bean. Pages 15-32 in
Faba Bean Improvement: Proceedings of the Faba Bean Conference (Hawtin, G. and Webb, C., eds.),
ICARDA/IFAD Nile Valley Project, 7-11 Mar 1981, Cairo, Egypt.

Submission of articles .
Contributions should be sent to FABIS, Documentation Unit, ICARDA, P.O. Box 5466, Aleppo, Syria.
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ANNOUNCEMENTS

= UMel

The International Pulse Trade Industry
Confederation (IPTIC)

The IPTIC was formed about 20 years ago. Its members
are involved in the commercialization, processing. and
marketing of pulses. Through the Confederation,
members protect and promote international trading
interests.

Further information about the Confederation may be
obtained by writing to:

IPTIC

286 Bourse du Commerce
75040 Paris Cedex 01

FRANCE

(Telephone (33-1) 42.36.84.35.)

Project Identification in Developing Countries

The Institute for Development Policy and Management
(IDPM) at the University of Manchester, UK has
organized this conference, which will be held 7-1]
September 1987 at the University of Manchester.

The objective of the conference is to publicize
current ideas on how to identify successful development
initiatives, and, by gathering together senior staff
members of aid agencies and governments in developing
countries, to promote discussion and exchange of
experience in this area.

For information write:

Institute for Development Policy and
Management,

University of Manchester,

Crawford House,

Precinct Centre,

Oxford Road,

Manchester M13 9QS,

UK.
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Ninth Australian Plant Breeding Conference (APBC),
Wagga Wagga, New South Wales, Australia

This conference will be held 27 June-1 July 1988 at the
campus jointly occupied by the Agricultural Research
Institute and the Riverina-Murray Institute of Higher
Education near Wagga Wagga.

The APBC provides a forum for the exchange and
discussion of technical information and viewpoints
relevant to plant improvement in agriculture,
horticulture, and silviculture.

Those involved and interested in any area of plant
breeding, from both private and public sectors, are
invited to participate in the conference.

For further information write:

Dr. Barbara Read,

Secretary, APBC,

Agricultural Research Institute,
Private Mail Bag,

Wagga Wagga,

NSW 2650,

AUSTRALIA,

Erratum corrigendum

Stringi, L. er al. 1986. Effects of plant density on
Vicia faba L. equina and Vicia faba L. minor in a
semi-arid environment in Italy. FABIS Newsletter
15: 42-45.

The second sentence in the second paragraph under

Materials and Methods should read,

“For each variety, 20 plant densities were grown
(5-100 germinable seeds/m? in increments of 5) in a
randomized complete block design. Seeds were sown on
11 Januvary 1983 and 16 January 1984 with a row spacing
of 70 cm.”




BOOK REVIEWS

The Mineral Nutrition of Higher Plants

Horst Marschner
ISBN 0.12.473540.1
Published by Academic Press, London, 1986.

An understanding of the mineral nutrition of plants is
of fundamental importance in both basic and applied
botany. This book presents the principles of mineral
nutrition in the light of current advances in research
on this subject.

The book is divided into two parts. The first part
is on nutritional physiology and the main emphasis is
on short and long distance transport of mineral
elements, source-sink relationships and yield physiolo-
gy. and on functions of mineral elements. In the
second part the main topics are the acquisition of
mineral nutrients from soil by the roots and root/soil
interactions.

The text is aimed at advanced and graduate students
and a basic knowledge of plant physiology, biochemis-
try. and soil science is assumed.

Hormonal Regulation of Plant Growth and Development

S.S. Purohit (editor).
In Advances in Agricultural Biotechnology Series
Martinus Nijhoff/Dr. W. Junk Publishers 1985.
ISBN 90-247-3198-4.

This book provides a useful review of various hormone-
controlled processes within the plant. Contributions
have been made by a number of scientists worldwide and
include topics such as the molecular basis of hormone

action; the effect of hormones in flowering, seed dor-
mancy and germination; enzyme secretion and ion
transport; and the importance of ethylene in a number of
processes.

Populations of Plant Pathogens. Their Dynamics and
Genetics

M.S. Wolfe and C.E. Caten (editors).
Blackwell Scientific Publications 1987.
ISBN 0-632-01433-4

Price: £ 40.00.

This book arose from a meeting held by the British
Society for Plant Pathology at the University of Leeds
in December 1983. The three sections in the book cover
basic concepts, the dynamics of pathogen populations.
and genetic changes in pathogen populations.

A Literature Guide for the Identification of Plant
Pathogenic Fungi.

American Phytopathological Society 1987.

ISBN 0-89054-080-2

$ 24 in US, $ 30 elsewhere plus 10% for postage and
packaging.

240pp.

This is a valuable guide for those requiring
information on fungal disease pathology from the many
volumes published on plant pathology. It is divided into
two parts. Part 1 gives important references to major
groups of plant pathogenic fungi, and alphabetical
lists of genera and a guide to relevant literature,
Part 2 covers the genera of plant pathogenic fungi.
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Need More Information ?

TRAINING OPPORTUNITIES IN FOOD
LEGUME IMPROVEMENT AT ICARDA

Food legumes arec an important source of protein in the
diet of the population in North Africa and West Asia
and have a beneficial residual effect on soil
fertility. Therefore, research on and production of
food legumes are important in this region. However,
there is a shortage of trained manpower at all levels
of research and extension work.

To help reduce this shortage, the Food Legume
Improvement Program (FLIP) at ICARDA offers several
training opportunities. some of which are outlined
here. In each case scholarships are available but, as
these are limited in number, bilateral projects, donor
agencies, and governments are encouraged to nominate
and finance candidates.

RESIDENTIAL TRAINING COURSE

This course, held annually from March to mid-June at
ICARDA’s research station near Aleppo, Syria, aims to
provide participants with sound technical knowledge, an
opportunity to practice new skills, and a stronger
science-based understanding of their jobs. It also
helps to promote contact and exchange of information
and material between ICARDA and national programs.

The course is run by a multidisciplinary team of
scientists and covers breeding, agronomy and crop
physiology, siatistical methods in agronomy and crop
physiology, siatistical methods in field experimen-
tation, nultrition, crop prolection, mechanizaiion,
Jarming systems, and communication.

Candidates should have a diploma or BSc in
agriculture, be currently assigned to a national
agricultural research program with a commitment to
continue this assignment, and be reasonably proficient
in spoken and written English.

For further information and applications, write to
the Head of Training, ICARDA, PO Box 5466, Aleppo,
Syria.
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INDIVIDUAL OPPORTUNITIES
Individual, non-degree training opportunities of
different duration are available for nominees from

national programs, depending on candidates’ needs and
academic background, and cropping season.

Candidates are given the opportunity o improve
their skills in one or more of the following areas of
faba bean, kabuli chickpea, or lentil improvement:
breeding, agronomy and physiology, disease screening
techniques (in the laboratory and field), gquality, and
insect damage and screening.

Further information is available from the Head of
Training, ICARDA, PO Box 5466, Aleppo, Syria.

MANAGEMENT AND DEVELOPMENT
OF NURSERIES

Starting in 1988, opportunities will be available for
individual, non-degree training on the management of
International Food Legume Nurseries from ICARDA
and the development of regional and national nurseries.
Skills learned will include managing a nursery, data
collection, analysis and summarization of data, and
interpretation and report writing.

Candidates must have at least a BSc in agriculture
and be fluent in written and spoken English.

More details are available from the Head of
Training. ICARDA, PO Box 5466, Aleppo, Syria.

LOOK IN FABIS 18 FOR FURTHER
TRAINING OPPORTUNITIES
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A Collaborative International Testing Program
for Determinate Growth Habit

A series of determinate mutants are now known in Vicia
faba and the most recent list is that provided by Ward
and Chapman (1986). New mutants continue to accumulate
and there is every incentive for agronomists and
breeders to identify and perpetuate new determinate
types whenever they occur either by natural or induced
variation.

Because of the importance of and interest in
determinate mutants, the following proposal was adopted
at the 4th International Vicia faba Cytogenetics Review
Meeting held recently in Cyprus.

"Incorporation of determinate growth habit in Vicia
faba, if it can be accomplished without detriment to
yields, is a worthwhile objective since there is the
prospect of a more manageable plant type. Not all
determinate mutants are equally valuable and their mode
of influence upon the plant can vary appreciably from
one mutant to another.”

Two things were recognized as being of great
importance:

i) The systematic collection and description of deter-
minate or ti types as they become available.

ii) From among these types, a representative sample
should be chosen for detailed genetic analysis.

It was agreed that to further these objectives
there should be a collaborative international project
whereby participants would both contribute determinate
genetic variants and participate in practical aspects
of the crossing program while being able to receive any
seed material, and benefit from any resulting advances.

It was also agreed to organize the project from Wye
College through the good offices of Dr. Geoffrey
Chapman.

Those wishing to participate in the scheme are
invited to contact Dr. G.P. Chapman, Wye College,
Ashford, Kent, TN25 SAH, UK directly, indicating a)
what stocks they have available, and b) the extent of
resources they would be able 1o commit.
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Ward, S. and Chapman, G.P. 1986. Third Conspectus of
Genetic Variation within Vicia faba 1986. ICARDA,
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Free Catalog of ICARDA Publications

Request your list of all currently available
publications from the Scientific and Technical Infor-
mation Program (STIP),

ICARDA Information Brochure

ICARDA'’s historical background and research
objectives are outlined in English and Arabic. For your
copy, contact STIP.

LENS (Lentil Newsletter)

This newsletter is produced twice a year at ICARDA.
Short research articles are published and comprehensive
reviews are invited regularly on specific areas of
lentil research. The newsletter also includes book
reviews, key abstracts on lentils, and recent lentil
references. For further information write LENS,

RACHIS (Barley, Wheat and Triticale Newsletter)

This ICARDA service is aimed at cereals researchers in
the Near East and North Africa region and
Mediterrancan-type environments. It  publishes
up-to-the-minute short scientific papers on the latest
research results and news items. RACHIS seeks to
contribute to improved barley, durum wheat, and
triticale production in the region; to report results,
achievements, and new ideas; and to discuss research
problems. For further information, write RACHIS.

Field Guide to Major Insect Pests of Faba Bean in the
Nile Valley (English and Arabic)

This pocket field guide for research and extension
workers explains how to identify and control the main
insect pests of faba bean in Egypt and Sudan. The

distribution, description, and biological
characteristics are given for each insect, along with
the type of injury, assessment of damage, and

recommended control measures. A key to injuries is
included. Insects and the damage they cause on faba
beans are illustrated with 41 color photos. For your
copy, write FLIP,
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Field Manual of Common Faba Bean Diseases in the
Nile Valley (English and Arabic)

This pocket field manual is a tool for field workers to
diagnose and control diseases of faba beans in Egypt
and Sudan. Symptoms, development, and control of
various diseases are discussed, and symptoms are
illustrated with 38 color photos.  Also included are
rating scales for disease resistance in faba bean lines
and a glossary of basic phyto-pathological terms. For
your copy, write FLIP.

Field Guide to Major Insect Pests of Wheat and Barley
(Arabic)

This field guide in Arabic covers fungal. bacterial,
viral, and physiological diseases, as well as insects
and nematodes, that attack wheat and barley crops in
the Middle East and North Africa. Forty-four insects
and diseases are discussed and illustrated with 72
color photos. For your copy, write Cereals Improvement
Program,

ICARDA’s Food Legume Improvement Program
In English and Arabic, the 24-page illustrated

information  brochure briefly describes research
projects on lentil, faba bean, and chickpea treated
either as single crops or as a group. For your copy,
write FLIP.

Screening Chickpeas for Resistance to Ascochyta Blight
A Slide-tape Audio-tutorial Module

This slide-tape audio-tutorial module is the first in
the food legume training series. It is designed for
the use of legume trainees during the training courses
at ICARDA as well as for scientists and their support
staff in the various national programs. This module is
also useful educational material for universities and
training departments in national research systems. For
your copy of this publication or package, write
Training Department.

TO OBTAIN PUBLICATIONS:

Address requests for publications to the specific

department or service cited above, at: ICARDA. P.O. Box
5466, Aleppo. Syria.
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MEETING REPORTS

The First International Food Legume Research
Conference (IFLRC), 6 - 11 July 1986, Spokane,
Washington, USA.

The first International Food Legume Research Conference
(IFLRC), attended by 500 delegates from 48 countries,
was held 6-11 July 1986 at the Sheraton Hotel, Spokane.
Washington, USA. It was supported by a number of
benefactors including USAID, IDRC, ICARDA,
ICRISAT, FAO, USDA, ODA, and ADPLA. The con-
ference, which was organized by an organizing committee
in consultation with an International Advisory Board
and International Observer, aimed to promote collab-
oration and exchange of scientific and technical
information worldwide on research related to pea (Pisum
sativum), lentil (Lens culinaris), faba bean (Vicia
Jaba), and chickpea (Cicer arietinum). The conference
also provided an international forum for discussion
of research priorities and aimed to maximize awareness
and use of novel technology and research methods. en-
courage ecvaluation of new technology on farmers’
fields and adoption of alternatives to traditional
methods, and promote links between and within national
and international institutions.

There were over 100 invited papers from some 250
scientists covering such topics as germplasm resources,
breeding, Dbiotechnology, tillage and  systems
management, pests and diseases, and economic aspects as
well as complementary workshops and discussion forums
on topical subjects such as rhizosphere ecology, seed
pathology, and systems for the integration,
dissemination, and retrieval of information. Abstracts
of invited contributions (2) and the 200 or so
contributed posters (1) have already been published and
the proceedings (World Crops: Cool Season Food

Legumes, edited by R.J. Summerfield and published by
Martinus Nijhoff) should be available by the end of
1987.

A number of business meetings were also held, at
which members discussed a formal structure for the
continuation of the IFLRC in future and the criteria
and objectives for subsequent conferences. As a result
of these meetings, an International Steering Commitiee
was formed of representatives from ICARDA and
ICRISAT, the Chairperson and Programme Chairperson of
the last IFLRC, a host-country Chairperson, and a
representative from each of six ecogeographical regions.
The regional representatives are: for North America,
A.E. Slinkard; for Latin America/Caribbean, M.E. Tapia;
for Europe, R.J. Summerfield; for Africa, A. Telaye;
for the Near East, A.M. Nassib; and for Asia and the
Pacific, W.A. Jermyn and B.A. Malik.

The organizers plan to hold the conference every
4-5 years and hope that the next meeting will be held
in a developing country.  For more details readers
should contact A.E. Slinkard, Crop Development Centre,
University of Saskatchewan, Saskatoon, Canada.

REFERENCES

(1) Summerfield, R.J. (ed.). 1986. Abstracts of the
International Food Legume Research Conference on
Pea, Lentil, Faba Bean, and Chickpea. Martinus
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International Food Research Conference: Contributed
Posters. University of Idaho Press.
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DOCUMENT COLLECTION

With the financial support of the International Development Research Centre (IDRC),
ICARDA is building up its document collection on faba bean. The collection will be
used to supply needed documents to scientists in developing countries.

We would be grateful if readers who have any relevant documents would send them to:

FABIS
ICARDA

Box 5466
Aleppo, Syria

ARE YOU MOVING ?

If you are moving, please let us know your new address as soon as possible.
Send it to:

FABIS
ICARDA

Box 5466
Aleppo, Syria
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