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Breeding and Genetics

Analysis of Genetic Linkage in
Faba Bean (Vicia faba L.)

A. Cabrera' and A. Martin®

1. Escuela Tecnica Superior de Ingenieras
Agronomos, Departamento de Genetica,

Apartado 3048, Cordoba 14080,

SPAIN

2. Consejo Suprerior de Investigaciones Cientificas
(CSIC), Apartado 3048, Cordoba 14080,

SPAIN

Abstract

Genetic analysis of 10 loci was carrled out in faba
bean (Vicia faba L.). Close genetic linkage (p=
0.19+0.04) was detected between Sdp/sdp locus and the
Yg/yg locus. Recombination frequency for Sc/sc locus
and N/n locus was 0.44 + 0.04, indicating that both loci
could be linked. An epistatic action of the Sc allele
on the hilum color gene was found. Recombination
values for all the remaining dihybrid segregations
tested indicated independent assortment for all
combinations. The recessive alleles for yellow pigment
in the flower (yfyf) had an epistatic effect on the
dominant allele of the Sc locus.

Introduction

The genetic map of faba bean (Vicia faba L.), in
contrast to many other crop species. is not yet well
defined. Sirks (1931) studied the linkage in faba bean
and found that 19 genetic factors formed four linkage
groups. Unfortunately. Sirks’ material was lost during
the Second World War. Therefore, it was impossible to
combine cytologically the four genetic linkage groups
with the respective chromosomes. At present, linkage
studies are restricted to the work of Picard (1963) and
Sjodin (1971).
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Because faba bean is a diploid specie with six
chromosome pairs and many loci (ICARDA 1986), several
linkage associations could be expected. However, the
linkage relations of most of the simply-inherited
traits have not been analyzed.

This report presents the linkage relations of 10
simply-inherited  traits  contributing to the
construction of the genetic map in faba bean.

Materials and Methods

Different lines of faba bean showing variability for
numerous morphological trails were selected from%ur
collection in Cordoba. Gene designation and phenotypic
description of the faba bean characters tested are
presented in Table 1. Crosses between lines differing
in two characters were performed. Fl plants were
self-pollinated to produce dihybrid segregations. The
crossing and cultivation of segregating progenies were
carried out under greenhouse conditions. The Chi-square
test of independence was used to detect epistatic and
linkage relations. Linkage intensities were calculated
by the maximum likelihood method.

Results and Discussion

Table 2 shows the allelic constitution, F2 progeny. and
calculated recombination relationships for linkage
test. Cross | between loci Sdp (solid distribution of
pigment in the flower) and Yg (yellow seed coat color)
had a significant linkage Chi-square. A recombination
frequency of 0.19 +0.04 was calculated for both loci.

The Sdp locus segregated independently of both Sc
locus controfling brown seed coat (cross 2) and red
seed coat locus (cross 3). Similarly, Yf controlling
yellow pigment in the flower segregated into a 9:3:3:1
ratio of independence with Sdp (cross 4), Yg (cross §),
R (cross 6). Ti (cross 7), and Dw (cross 8).
Nevertheless. a 9:3:4 ratio was obtained in the F2
generation from the cross between Yfand Sc plants
indicating that the recessive alleles for yellow
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Tuble 1. Gene designation and phenotypic description of faba bean characters tested.

Character Loci Phenotype

Dominant Recessive
White flower W,/w2 Colored White
Yellow pigment on flower Yilyf Brown Yellow
Solid distrib. of pigment on flower Sdp/sdp Wing spots Solid
Yellow seed-coat Yg/yg Yellow Normal
Brgwn seed-coat Sc/sc Brown Normal
Regd seed-coat R/t Normal Red
Hijum color N/n Black White
Determinate growth Ti/ti Indeterminate Determinate
Shyrt internodes Dw/dw Normal Short
Unifoliate Un-a'/un-a Normal Unifoliate

Table 2. Allelic constitution. F2 progeny, and recombination relationships for faba bean linkage tests.

Crpss Alleles' No. F2 plants ) & Recombination? Linkage?
% and SE + phase

A-B A-bb aaB- aabb Total Total Linkage
l:[Sdp sdp Yg yg 44 8 4 13 69 23.13 *»» 25.16*** 0.19 + 0.05 C
2 Sdp sdp Sc sc 148 S8 48 21 275 2.18ns 0.14 ns I
3SdpsdpRr 119 33 42 IS 209 1.48ns 0.45 ns I
4 Yf yf Sdp sdp 218 61 64 24 367 3.67ns 1.13 ns I
5 Yf yf Yg yg 145 55 47 15 262 095ns 0.28 ns I
6 YfyfRr 87 26 37 14 164 3.67ns 0.39 ns I
7Y yfTit 70 27 27 10 134 0.98 ns 0.02 ns I
8 Yf yf Dw-dw 75 23 27 11 136 1.09ns 0.47 ns I
9 Yf yf Scsc ++ 86 27 0 5 164 3.32ns I
10W, w,Nn 299 82 102 32 515 2.80ns 0.26 ns I
11 Sdp sdp N n 77 35 25 7 144 257ns 1.23 ns I
12 YfyfNn 126 S3 39 15 233 2.70ns 0.11 ns I
13ReNn 58 21 24 3 106 2.18ns 1.86 ns I
14 TiiNnn 64 20 18 4 106 1.03ns 0.21 ns I
1S Dwdw N n 52 15 17 7 91 0.27 ns 0.15 ns I
16ScscNn 1 324 0 100 46 380 41.57 **= 0.44 + 0.04 C
17 R r Un-a! un-a! 51 16 18 6 91 0.55ns 0.09 ns 1
18 Ti ti Un-a' un-a! 60 20 12 7 99 230ns 0.82 ns I
19 Dw dw Un-a' un-a! 56 21 16 6 99 0.45ns 0.001ns I
20TitiRc 60 23 19 4 106 1.03ns 0.94 ns I
21 Sdp sdp Dw dw 95 34 28 8 165 0.75ns 0.24 ns I
22 Ti ti Dw dw 428 167 160 SO 805 3.6lns 1.46 as I
23 Rr Dw dw 68 27 26 6 127  0.80 ns 0.73 ns I
24 ScscRr 66 20 21 6 113 0.32ns 0.01 ns I
25 W, w, Dw dw 67 26 17 5§ 115 2.63ns 0.28 ns I

s*+ = [ndicates significance at P < 0.001: ns = not significant at P > 0.05
1. $+ = Fitto 12:3:1 ratio; 1 = it to 9:3:4 ratio

2. 1 = Independent

3. C = Coupling
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pigment in the flower (yfyf) had an epistatic effect on
the dominant allele of the Sc locus. No plant with
yellow pigment in the flower and brown or red-brown
seed coat has been found. These results indicated that
there is a close relationship between flower and seed
coat colors.

In confirmity with the observations of Rowlands and
Corner (1962), hilum color segregated independently of
flower (crosses 10, |1, and 12), Similarly. hilum color
segregated into a 9:3:3:1 ratio of independence with
the red seed coat gene (cross 13), (erminal
inflorescence gene (cross 14). and short internodes
(cross 15). However, an epistatic action of the Sc
allele. controlling brown seeds, on the white hilum
color gene (nn) was observed (cross 16). No brown
seed with white hilum color has been found. Progeny
test from this cross did not segregate into a 12:3:1
expected ratio from a simply dominant epistatic
relationship. Recombination frequency for Sc-N loci was
0.444+0.04 indicating that both loci could be linked.

One of the ge|]es controlling the unifoliate
character (un-a’ un-a') segregated independently of R,
Ti, and Dw loci (crosses 17, 18, and 19). A unifoliate
mutant used in this work was of the obligate type. As
described by Sjodin (1971), this mufant retains the
unifoliate character throughout the vegetative phase.

The gene Ti controlling terminal inflorescence has
been located on chromosome V by Sjodin using
translocation lines (see ICARDA 1986). As can be
expected, this locus segregated independently of the R
locus (cross 20) which was located on chromosome IV
by Cabrera ¢t al. (1989) using primary trisomics.

Chi-square test of all the remaining dihybrid
segregations showed good agreement with the expected
9:3:3:1 ratio. indicating independence of the loci
implicated. The results obtained are not unexpected,
given the enormous size of Vicia faba chromosomes that
makes linkage between such small number of studied
characters unlikely.
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Evaluation of Genotype and Location
Effects on Vicine and Convicine
Contents in Vicia faba L.

G. Sixdenier and G. Duc

Station de Genetique et Amelioration des Plantes,
BV 1540, 21034 Dijon Cedex,

FRANCE

Abstract

Nineteen spring faba bean genotypes of diverse origin
were grown at two different locations in France to
investigate the genotype (G), location (L) and GxL
effects on the content of vicine (V), convicine (C),
and V + C and V/C ratio. Significant genotype and
location effects were observed for Vand V + C content
and V/C ratio, whereas G x L interaction was

_ significant only for C and V/C ratio. Genetypic effect
was larger than the location effect suggesting that
improvement in these characters could be effected
through breeding.

Introduction

The glucosides vicine and convicine contained in green
pods and mature seeds of Vicia faba L. are recognized
as antinutritional factors for humans and animals, and
are believed to be responsible for ‘Favism' syndrom,
leading to haemolytic anaemia in susceptible human
beings in the Mediterranean and Middle East regions
when consuming faba bean seeds. Genetic differences in
vicine and convicine have been reported by several
investigators (Jamalian 1978: Bjerg ef al. 1980). The
present study was undertaken to evaluate the genetic
variability for vicine and convicine contents, as well
as the environmental effect on the content of these
glucosides in mature seeds of 19 spring faba bean
genotypes grown at two different locations in France.

Materials and Methods

The experiment was conducted at two different locations
in France, i.e., INRA Dijon, Domaine d"Epoisses and

Ené6 FABIS Newsletier 24. August 1989
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INRA Rennes, Domaine de la Motte-au-Vicomte) in 1988.
Seeds of 19 faba bean genotypes (11 cultivars and 8
lines of different origins) werc sown (early March at
Dijon angd late {Aarch at Rennes) at a density of 15
plants/m“ in 5m“ plots arranged in a randomized
complete block design with two replications. Harvest
was at beginning of August in Dijon and end of August
in Rennes.  Mature seeds were milled according to a
standardized technique and analysed for vicine and
convicine contents using the HPLC technique (Quemener
et al. 1982; Duc er al. 1988). Results are expressed in
percent of seed dry matter.

Results and Discussion

The determinations of vicine (V) and convicine (C)
contents were precise because the coefficients of
variation measured for V, C, and V + C contents were
lower than 7%.

Vicine content was generally higher than convicine
content (Table 1), V/C ratio being especially high in
cv  Troy (V/C = 5.1) with few exceptions of V/C ratio
lower than 1 (lines 1086 and 1405 and cv Mikko).
Correlation between V and C contents was not
significant (r= -0.26; 17df).

Analysis of variance for V and V + C content
revealed highly significant effects of genetypes and
locations (P< 0.01) whereas the genotype x location
interaction effect was nonsignificant. C content was
also affected significantly (P< 0.01) by location.

A highly significant genotype x  location
interaction was measured on C content and V/C
ratio. The C content of cv Blandine and line 1086 must
have contributed to this interaction. The location
effect was also significant (P< 0.01) for V/C ratio.
Some other genotypes giving extreme values for V.
V + C, and C contents are as follows:

Line 1405 with low V (0.29) and low V + C (0.58)
Cv Ascott with low C (0.18) and low V + C (0.68)

Cv Troy with high V (0.92) and low C (0.18)

Line 1086 (Paucijuga) with high C (0.75) and high V + C
(1.29).

From this high genotype effect when compared to
location effect, we conclude the possibility of
breeding Vicia faba L. for a reduced glucosides
content.
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Table 1. Vicine (V) and convicine (C) contents (% of seed dry matter) in 19 faba bean genotypes grown at two
different locations in France.®

Genotype Vicine Convicine V+C vic
Dijon Rennes Dijon Rennes
Cultivar
Blandine 0.70d 0.33defg 0.40d 1.06 b 2.23¢ 1.65 ij
Optica 0.52 ef 0.30 efg 0.28 efg 0.8l e 1.81 hi 1.84 ghi
Ticol 0.72 cd 0.35 def 0.33defg  1.06b 2.09 fgh 2.10 fgh
Troy 0.92a 0.18h 0.19h 1.1l b 548 a 4.66 b
Minica 0.54ef 0.36de 0.33 defg  0.89 cde 1.62 ij 1.52
Mikko 0.48f 0.52¢ 0.46 ¢ 098bcd  0.93 kim 1.04 W
Albatros 0.71cd 027 efg 0.27 efg 099bcd 2.65e 2.59e
Alfred 0.74cd  0.31 efg 0.27 efg 1.03 be 2.52¢ 260¢
Ascoft 0.51ef 0.18h 0.18 h 0.63 f 3.00 cd 2Ne
Victor 0.72cd 0.26¢fg 0.24 gh 0.97bed  2.76 de 296 cd
Imperial white 0.57ef  0.31efg 0.26 fg 0.86 de 2.06 fgh 2.00 fgh
Line
310 (SW, France) 0.79b 0.32defg  0.29 efg 1.10b 252¢ 264¢
437 (Picardie, France) 060 ¢ 0.31 efg 0.27 efg 0.89 cde  2.03 fgh 2.06 fgh
278 (Lorraine, France) 0.68d 0.32 efg 0.31 cfg 0.99bcd 2.23f 2.16 g
1287 (Sweden) 0.85b 0.26 fg 0.29 efg 1.13b 3.19¢ 3.00cd
1323 (Ethiopia) 0.58ef 0Slc 050 c 1.08b 1.20 k 1.10 K
1405 (China) 0.29g 0.28 efg 0.31 efg 0.58¢g 1.07 0.87 Im
249 (Bulgaria) 0.54ef  0.29 efg 0.29 efg 0.83e 1.88 ghi 1.90 ghi
1286 (V. faba paucijuga) 0.54¢ 0.72b 0.78 a 1.29 2 0.75 m 0.68 m
Mean 0.63 0.33 0.96 2.16
Coefficients of variation for:
- Genotype (G) 47 78 34 9
- Location (L) 26 5 19 20
-GxL 6 11 6 1

* Figures followed by dilferent letter(s) within each column are significantly differemt (P < 0.03) eccording to the Duncan's Multipte Range Test.

Acknowledgments

The financial support for this work by the Conseil
Regional de Bourgogne is gratefully acknowledged. Mrs
Jafflin is thanked for her technical assistance.

L P T X PRV PR JPURT N PO O TN
Vicine ymaddl ;e Vicia faba L. Jgidl
O gSUl

Convicine

un_:’-..l..

References

Quemener, B., Gueguen J. and Mercier C. 1982.
Determination of vicine and convicine in faba beans
by high pressure liquid chromatography. Canadian
Institute for Food Sciences and Technology Journal
15: 109-115,

Duc G., Sixdenier G., Lila M. and Furstoss V. 1988.
Search of genetic wvariability for vicine and
convicine content in Vicia faba L. In A First
Report on a Gene which Codes for nearly Zero-Vicine
and Zero-Convicine Contents. (Huissman, J. and
Jansman, A.J.M., eds.), Pudoc Wageningen
Publishers, Wageningen, The Netherlands.

Ard6 1989 T 24 Tele 300 ¢ Lo

oy 1k 19 s iy (il naea 5 &
] S cialise Lot wble Jss o
(L) aBamadls (G ) 21,001 51 0J1 ot 2l
O S ec(OXL ) Uslaadl JU_aYY,
SSs V/C G VAC £ (€ ) Ganic oIl (V)
eieals (S SR G o 5l i)
fo—Ju-oU—’t V/C  ddle vic ey —“u-l‘
C Y Loene GxL Jolaed! Jaidl %,
sl LRI S8t S, L S vye eI,
hatofer ol on b pSeedl 2t e S0

e I G b e rtadl S e S

FABIS Newsletter 24, August 1989 En7



SHORT COMMUNICATIONS
Agronomy and Mechanization

aaiSally e L1 M Laa)l

Agronomy and Mechanization

Sy 4ol 31 SMalall

The Effect of Sowing Date, Watering
Interval and Intercropping with
Sorghum and Maize on the
Yield of Faba Bean

0.A.A. Ageeb!, F.A. Salih? and M.A. Ali!

1. Gezira Research Station, Wad Medani,
SUDAN

2. Shambat Research Station, Shambat, North
Khartoum, SUDAN

Abstract

In field trials at Shambat and Wad Medani, Sudan the
effect of sowing date (10 Oct and 7 Nov 1982), watering
interval (7 and 14 days), and intercropping with
sorghum or maize was studied. At both locations,
delaying the sowing date from October to November,
and watering at 7-day intervals increased the faba
bean yield and reduced the incidence of root-rot/
wilt disease complex. Intercropping with both the
cereal crops although succeeded in reducing the inci-
dence of root-rot/wilt disease complex, it failed to
improve faba bean yield as compared to the pure stand.

Introduction

In Sudan, faba bean (Vicia faba L.) has recently been
introduced to new areas south of Khartoum. However, in
these areas the growth and development of faba bean
plants are greatly affected by the winter temperatures,
which are usually warmer than those of the traditional
areas. The winter period is short and therefore tends
to set an upper limit to potential yields. Because it
will take sometime to find new adaptable varieties with
early maturity and tolerance to heat, research programs
are mostly directed towards manipulation of cultural
practices to create a microenvironment more favourable
to plant growth. These include the use of grass muich
(Salih and Ageeb 1983), high plant densities, frequent
irrigation, and shade crops (Salih and Ageeb 1988).
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As a part of these studies, a field experiment
on intercropping of sorghum (Sorghum bicolor (L.)
Moench) and maize (Zea mays L..) with faba bean was
carried out with the objective of using these crops as
a shelter to reduce the direct effect of heat on faba
bean plants, especially with the early sowing date
(October). The effects of intercropping on the
incidence of root-rot/wilt disease complex and seed
yield were recorded. Observations on the effects of
different sowing dates and watering regimes on crop
establishment and yield were also recorded.

Materials and Methods

A field trial was conducted at Shambat and Gizera (Wad
Medani) experimental fields during the winter season of
1982/83 to study the effects of two sowing dates (10
Oct and 17 Nov 1982), two watering regimes (at 7 and
14-day intervals), and three intercrop treatments (nil,
sorghum, and maize) on faba bean cv BF 2/2 yield.
Treatments were arranged in a split-plot design with
complete blocks replicated four times at Wad Medani and
three times at Shambat. Sorghum and maize were sown
respectively before planting the beans 12 and 4 weeks.
at 1.6 m spacing. Two rows of bean plants were
alternated with one row of cereal. The faba bean cv BF
2/2 was planted on two rows/ridge at the rate of two
seeds/hole and 20 cm spacing between holes within rows.
Edges of each row of faba beans had 50 cm of cereal.
The cereal crops were fertilized (86 kg N/ha) and
irrigated twice to help establish the crop before the
start of the differential moisture regime. Following
the 7 and 14-day watering intervals, 12 and 6
irrigations were given to the crop during the whole
season, respectively.

Results and Discussion

Table 1 shows the effect of intercropping, sowing date,
and watering interval on faba bean yield and yield
components,

At both locations, the faba bean crop suffered a
great deal from intercropping with both the cereal
crops. The bean plants were thin and etiolated.
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Table 1. The effect of sowing date, watering interval and intercropping with sorghum and maize on the yield of
faba bean and mean percentage dead plants at Shambat and Wad Medani locations, Sudan.

Treatment Seed yield (kg/ha) Plants/m> Pods/plant 100-seed Mean %
weight (g) dead plants*
Shambat Wad Shambat Wad Shambat Wad Shambat Wad Shambat Wad
Medani Medani Medani Medani Medani
Intercropping
Sorghum 1120 843 10.2 15.0 18.0 10.0 38.4 38.00 6.46 15.20
Maize 1185 1268  10.7 12.0 15.0 12.0 37.6 39.00 3.87 13.57
Pure stand 2772 1732 142 18.0 21.2 13.0 40.0 39.10 8.44 10.82
SE + 128 121 1.1 1.0 0.6 1.1 0.8 0.44  0.59 0.99
Sowing date
10 Oct 1982 1585 1042 8.1 10.0 19.1 13.0 41.1 39.80 8.65 19.33
7 Nov 1982 1800 1524 153 20.0 16.9 9.0 36.2 37.80 3.87 7.18
SE + 86 68 0.8 0.4 0.4 0.6 0.6 0.38 045 0.88
Watering interval (days)
7 1870 1435 115 15.0 19.3 1.0 393 39.40 5.18  12.83
14 1515 1131 11.8 15.0 16.7 11.0 379 38.20 7.34 13.68
SE + 86 68 0.8 0.4 0.4 0.6 0.6 038 045 0.88

* Mean percentage dead plants transformed into degrees.

Sorghum, which was dense when the faba bean was
planted. caused the greatest damage to the bean crop.
At Shambat, intercropping reduced the average seed
yield of faba bean by 59% as compared to the pure
stand. Similarly, at Wad Medani intercropping reduced
the average yields of faba bean by 51% and 27% as
compared with the pure stand when intercopping was with
sorghum and maize, respectively. This was due to the
significant reduction in the number of pods/plant and
plant stand (number of faba bean plants/m?) at harvest.
However. intercropping had no effect on 100-seed weight
at Wad Medani, but at Shambat small insignificant
reduction occurred.

At Wad Medani and Shambat. delaying the sowing date
from 10 October to 7 November significantly increased
the average seed yield by 12% and 31%. respectively.
This increase was mainly due to a significant
improvement in plant stand. At both locations. plant
stand in the November sowings was twice that of the
October sowings. This may probably be due to the effect
of the high temperatures in October on seed germination
and seedling development of faba bean, and also on the
incidence of root-rot/wilt disease complex (% plants
dead). Freigoun (1980) reported that the high
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temperatures of QOctober render faba bean plants more
susceptible to root-rot/wilt disease complex.

In contrast with seced yield. the number of
pods/plant was highest for the October sowings at both
the locations. This was mainly due to the low plant
stand and high degree of branching associated with the
early sowings. October sowing also increased seed size
by 12% and 5% over the November sowings for Shambat
and Wad Medani, respectively. This could be due to
less competition (low number of pods) and/or cooler
temperatures during the seed filling stage.

The effect of watering regime on seed yield was
significant at Dboth locations. Watering at 7-day
intervals increased the grain yield by 19% and 21% over
that of the [4-day regime at Shambat and Wad Medani.
respectively. The frequent irrigation, besides its main
role in satisfying the crop needs. creates a cooler
microclimate less favorable for the development of
root-rot/wilt disease complex and more favorable to
plant growth and development (Ageeb 1979: Salih and
Ageeb 1983). The increase in seed vield was due to
significant increase in plant stand and number of
pods/plant.
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The interaction between intercropping and sowing
date significantly affected seed yield at both Shambat
and Wad Medani localities (Tables 2 and 3J3).
Intercroppig faba bean with maize instead of sorghum
resulted in a better seed yield in the November sowing
only. Whereas, in the October sowing, both intercrops
showed a similar effect on bean yield.

Table 1 shows that delayed sowings significantly
reduced the incidence of root-rot/wilt disease complex
(measured as percentage of dead plants) at the two
locations.  Frequent irrigation (watering at 7-day
intervals) reduced significantly the disease incidence
at Shambat locality only. The effect of intercropping
on the incidence of root-rot/wilt disease complex in

Wad Medani and Shambat was contradictory. At Wad
Medani, the faba bean pure stand treatment gave the
lowest rate of the disease incidence although the
diferences were not significant. Whereas, at Shambat
the faba bean pure stand treatment gave significantly
the highest rate of disease incidence and intercropping
faba bean with maize had the lowest percentage of dead
plants. In general, the incidence of the root-rot/wilt
disease complex at Wad Medani was twice that at
Shambat.

Table 2. The effect of the interaction between intercrop-
ping and sowing date on seed yield (kg/ha) of faba bean
at Shambat.

Sowing date Intercropping
Mean
Sorghum Maize Pure stand
(210 (+86)
10 Oct 1982 1066 1050 2639 1585
7 Nov 1982 1173 1321 2905 1800
(+128)
Mean 1120 1185 2772 1692

Table 3. The effect of the interaction between intercrop-
ping and sowing date on seed yield (kg/ha) of faba bean
at Wad Medani.

Sowing date Intercropping

Mean
Sorghum Maize Pure stand
(+£118) (+68)
10 Oct 1982 774 821 1530 1042
7 Nov 1982 917 1714 1935 1524
(121
Mean 845 1268 1732 1283
En 10 FABIS Newsletier 24, August 1989
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This study clearly showed that the sowing date of
faba beans under the prevalent agro-climtic conditions
is very critical. The growing season is short and
limited at the beginning and the end by heat and
disease stresses. Soil moisture and heat stress
significantly affect the prevalence and severity of
wilt disease complex. Even though intercropping had
succeeded in reducing the incidence of root-rot/wilt
disease complex with early planting, it did not reflect
in a better yield due to the smothering effect of
the intercrop on faba bean.
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Abstract

Six on-farm trials were conducted in Orobanche infested
fields in Minia governorate, Egypt, for two seasons
(1985-86) to study the effects of different control
packages on Orobanche infestation in faba bean. The
first control package (i.e., planting a tolerant faba
bean cv Giza 402 in untilled soil at the high test
levels of plant population and fertilizers plus
glyphosate application) significantly increased seed
and straw yields by 1860 kg/ha (73.5%) and 2560 kg/ha
(62.4%), respectively, over the farmer’s package (i.e.,
planting a susceptible faba bean cv Giza 2 in a
conventionally tilled soil at the farmers’' low levels
of plant population and fertilizers). The second
control package (same as the first but without
glyphosate) significantly increased the seed yield by
1070 kg/ha (62.4%) over the farmer’s package. Both the
control packages reduced Orobanche infection through
reducing the number and weight of Orobanche spikes/
mz, the number and weight of Orobanche spikes/bean
plant, and the number of infested bean plants/m?,
The economic analysis showed that one Egyptian pound
(LE) of total variable cost gained 3.01 LE by applying
the first control package, 2.49 LE by applying the
second package, and 1.95 LE by applying the farmer’s
package.

Introduction

Orobanche infestation is one of the main constraints
to faba bean production in Egypt. However, breeding
work has resulted in developing a new line F 402 (released
later as Giza 402) which tolerates the parasite by
allowing fewer Orobanche spikes to grow and having more
parasite-free plants (Nassib er al. 1979, 1982).
Later, Nassib er al. (1983, 1987b) found that the
performance of Giza 402 is largely affected by the
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environment and the agronomic practices employed.
Nassib e¢r al. (1985, 1987a) studied the effect of
tillage systems on Orobanche control in faba bean. They
found that planting faba beans on 15 November in_until-
led soil reduced the number of Orobanche spikes/m<, and
increased the seed yield by 1380 kg/ha (37.6%) over
that planted in tilled soil. Other contro! methods
include applying glyphosate (Schluter and Aber 1980;
Zahran 1982). The present work was undertaken to study
the effect of tillage, plant population, fertilizer
application, glyphosate application, and use of tolerant
faba bean cultivar on the Orobanche infestation and
faba bean yield.

Materials and Methods

The on-farm trials were carried out on six fields
naturally infested with Orobanche in Minia governorate,
Egypt. during the winter seasons of 1985-86. The level
of Orobanche i i\festation in the six sites ranged_from 7
to 29 spikes/m* with an average of 24 spikes/m~.

The different treatment combinations were tested in
two test packages and one farmer’s package. The test
packages involved planting the (Orobanche-tolerant)
faba bean cv Giza 402 in untilled soil at the
recommended levels of plant population and fertilizers
with and without glyphosate applications in the first
and second package, respectively. Whereas, the farmer’s
package involved planting the (Orobanche-susceptible)
faba bean cv Giza 2 in conventionally tilled soil, at
the farmers’ low levels of plant population and
fertilizers without application of glyphosate.

Details on seed rate and plant population used in
this study are shown in Table 1. The fertilizer applied
in the test pacikages was 33.7 kg N+71.4 kg P 20s/ha
whereas the farmers packagc included no fernllzcr The
trials were conducted in a completely randomized block
design_with four replications., Gross plot size was
200 m2 of which oaly 120 m?  was harvested. Seeds
were hand-sown on 60 cm wide “old” and newly estab-
lished ridges in untillel and tilled soil,
respectively.

Two sprays of glyphosate (179 cm3 product in 500 |
of water/ha each) were applied: the first was at the
beginning of flowering and the second two weeks later.
In each plot. total number of faba bean plants, number
of Orobanche-infested plants, as well as the number and
air-dry weight of Orobanche spikes were recorded at
harvest. Logarithmic transformation was applied to
number and weight of Orobanche spikes and number of
infested bean plants before statistical analysis. Data
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Table 1. Seed rate and plant population at the test and farmers’ levels in the two control packages and the

farmers’ package.

Package Cultivar Location
Mean SD
1 2 4 5 6
Seed rate kg/ha
1 Giza 402 184.5 184.5 184.5 184.5 184.5 184.5 184.5 00.0
2 Giza 402 184.5 184.5 184.5 184.5 184.5 184.5 184.5 00.0
3 Giza 2 171.4 171.4 199.9 171.4 142.8 142.8 166.6 21.5
Plant population/m2
1 Giza 402 26.1 27.5 25.7 33.0 28.8 30.6 28.6 2.8
2 Giza 402 27.2 28.2 23.3 25.2 26.2 27.7 26.3 1.8
3 Giza 2 14.7 15.7 19.0 18.9 12.0 13.3 15.6 29
Table 2. Effect of Orobanche control package on faba bean yields (kg/ha) and parasite infection in Minia
Governorate, Egypt, during the 1985 and 1986 seasons.
Package Cultivar Yearllocalion1 Yearllocatioli
1985 1986 1985 1986
Mean Mean
1 2 3 4 5 6 1 2 3 4 5 6
Seed yield Straw yield
(kg/ha) (kg/ha)
1 Giza 402 3690 4740 4880 2540 5910 4590 4390 7910 6250 7920 5590 8740 4810 6870
Giza 402 1570 4320 4060 2360 4840 3260 3400 4490 5850 7860 5550 8250 3770 5960
3 Giza 2 1680 3560 2450 530 4410 2550 2530 5110 4550 7300 1380 6730 2750 4640
Mean 2310 4210 3800 1810 5050 3470 5840 5550 7690 4170 7910 3780
LSD (5%)
Location 0.67 0.94
Treatment 0.48 1.24
Loc.x treat. ns 1.63
Number of Orobanche Weight of Orobanche
spikes/m2 (log) spikes (g)lm2 (log)
1 Giza402 1.07 0.55 0.44 0.35 0.89 0.40 0.62 1.33 0.67 1.00 0.35 1.41 0.45 0.87
2 Giza402 1.44 099 0.76 1.04 1.31 0.66 1.03 1.86 120 1.52 1.58 1.77 0.87 1.47
3 Giza 2 1.42 1.32 090 1.13 1.80 0.87 1.24 1.82 1.57 1.59 1.51 2.28 1.01 1.63
Mean 1.31 095 0.70 0.84 1.33 0.64 1.67 1.15 1.37 1.15 1.82 0.78
LSD (5%)
Location 0.16 0.20
Treatment 0.15 0.20
Loc. x treat. ns ns

1. Locations 1 and 4 at El-Tawfekia village and 2, 3, 5. and 6 at Saft E}-Khamar village.

Eni2
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of the two seasons were subjected to combined
statistical analysis according to Cochran and Cox
(1957).

Results and Discussion

Seed and straw yields

The whole parasite control package (package 1)
significantly increased the average seed yield by
1860 kg/ha (73.5%) over the farmer’s package (package
3) with a range of 1180-2430 kg/ha. It also,
significantly increased the average seed yield by
990 kg/ha (29.1%) over the same package but without
glyphosate application (package 2) with a range of
180-2120 kg/ha. This is in agreement with the findings
of Schmitt er al. (1979), Schluter and Aber (1980),
Zahran (1982), and Nassib ¢f al. (1985).

Sowing Giza 402 in untilled soil at the recommended
levels of plant population and fertilizers, but without
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glyphosate application significantly increased the
average seed yield by 1070 kg/ha (39.6%) over the
farmer's package, with a range of 430-1830 kg/hg at
five sites (Table 2).

In contrast to seed yield, straw yield was
significantly affected by package x site interaction.
Except for site 1, glyphosate application did not
significantly increase the straw yield of Giza 402 over
no spray. However. the average straw yield of the whole
control package was significantly higher than that of
the farmer s package by 2230 kg/ha with a range of
620-4210 kg/ha over the six sites (Table 2).

Orobanche infection

The whole control package significantly reduced the
number and dry weight of Orobanche spikes/m*, number
and weight of Orobanche spikes/faba_bean plant, and
number of infected faba bean plants/m< as compared with
the farmer’s package (Tables 2 and 3). This is in

Table 3. Effect of Orobanche control package on parasite infection in Minia Governorate, Egypt, during the

1985 and 1986 seasons.

Package Cultivar Year/location Year/location
1985 1986 1985 1986
Mean Mean
1 2 3 4 5 6 1 2 3 4 5 6
No. of Orobanche spikes/bean Weight of Orobanche spikes (g)/bean
plant (log) plant (log)
| Giza 402 0.48 0.54 0.55 0.34 0.54 0.49 0.49 065 0.67 1.17 0.38 1.18 0.52 0.76
2 Giza402 0.53 0.53 0.49 039 0.74 0.43 052 0.86 0.7t 1.17 0.81 1.16 0.68 0.90
3 Giza 2 0.58 0.68 0.53 0.62 0.70 0.41 0.59 091 090 1.29 094 1.11 0.52 0.95
Mean 0.53 0.58 0.52 0.45 0.66 0.44 0.81 0.76 1.21 0.71 1.15 0.57
LSD (5%)
Location 0.09 0.13
Treatment ns 0.12
Loc. x treat. ns ns
No. of infested bean % of infested bean
plants/m? (log) plant/m? (log)
| Giza 402 0.81 0.32 0.23 0.29 0.64 0.27 0.43 1.77 1.35 1.29 0.64 1.30 0.81 1.18
2 Giza402 0.10 0.68 0.55 0.90 0.75 0.54 0.75 1.36 0.72 0.58 1.41 1.41 1.05 1.07
3 Giza 2 1.0 0.80 0.61 0.70 1.22 0.71 0.84 1.65 1.20 1.09 1.75 1.84 1.31 1.47
Mean 097 0.60 0.46 0.63 0.87 0.51 1.59 1.09 0.99 1.27 1.45 1.06
LSD (5%)
Location 0.14 0.17
Treatment 0.14 ns
Loc. x treat. ns 0.38
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agreement with the results of Nassib er al. (1983,
1987b).

Similarly, the second control package (no
glyphosate application) reduced all Orobanche infesta-
tion attributes, but the difference was significan}
only with respect to the number of Orobanche spikes/m
as compared with the farmer's package.

Glyphosate application significantly reduced the
Orobanche infestation as compared with no spray (Tables
2 and 3). Similar results were obtained by Schmidt et
al. (1979), Schiuter and Aber (1980), and Zahran
(1982).

Except for the percentage of infested faba bean
plants/m“, there were no significant differences due to
interaction of package x location in all Orobanche
infection attributes (Tables 2 and 3). This exception
could be attributed to the wuneven distribution of
Orobanche seeds in soil,

Economic analysis

Profitability of various treatments was determined to
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estimate the efficiency of applying the Orobanche
control packages by using the following formula:

Net benefit
x 100

Profitability =
Total variable cost

Partial budgets were prepared for the three
packages at each site and the data were averaged over
all sites. In the two seasons, applying the whole
parasite control package gave higher yields and gross
and net benefit/ha than the package without glyphosate
application and the farmer’s package (Table 4).

The economic analysis showed that in the first
season one Egyptian pound (LE) of total variable cost
gained 3.25 LE (LE= 0.44 USD) by applying the whole
package as compared with 2.59 LE by applying the
package without glyphosate application and 2.24 LE by
applying the farmer’s package. The corresponding values
were 2.81. 2.41. and 1.69 LE in the second season.

On an average, one Egyptian pound of total variable
cost gained 3.01, 2.49. and 1.95 LE by applying the
whole package. package without glyphosate application,
and the farmer’s package, respectively,

Table 4. Net benefit and profitability of applying the Orobanche control package at the farmers’ and test levels
in Minia Governorate. Egypt, during the 1985 and 1986 seasons.

1985° 1986° Mean®
Package Package Package
1 2 3 1 2 3 1 2 3
Variable cost (LE/ha)**:
Sowing* 120.3 120.3 112.4 139.5 139.5 118.3 129.9 129.9 115.3
N application 15.5 15.5 0.0 15.5 15.5 0.0 15.5 15.5 0.0
P,O, application 16.7 16.7 0.0 16.7 16.7 0.0 16.7 16.7 0.0
QOrobanche control 40.5 0.0 0.0 40.5 0.0 0.0 40.5 0.0 0.0
Others*** 237.8 237.8 237.8 287.7 287.7 287.7 262.8 262.8 262.8
Total variable cost 430.8 390.3 350.2 4999 4594 406.0 4654 4249 378.1
Yield (kg/ha):
Seed 4440 3320 2560 4350 3490 2500 4390 3400 2530
Straw 7360 6070 5650 6380 5860 3620 6870 5960 4640
Revenues (LE/ha):
From seed yield 1412.4 1056.1 8§14.3 1543.4 1238.3 887.0 1477.2 1144.1 851.4
From straw yield 418.8 3454 3215 3586 3293 203.4 3885 337.0 262.4
Gross benefit 1831.2 1401.5 1135.8 1902.0 1567.6 1090.4 1865.7 1481.1 1113.8
Net benefit 1400.4 1011.2 785.6 1402.1 1108.2 684.4 1400.3 1056.2 735.7
Profitability % 325.0 2590 2240 281.0 241.0 1690 3010 249.0 195.0

a =average of 3 locations; b= average of 6 locations.
* Differences due to cultivars.

En i4 FABIS Newsleuter 24, August 1989

*s LE = 0.44 USD

*=» [nclude weed control, irrigation, harvesting, threshing and winnowing.
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Abstract

Four different methods were used for estimating
microorganism populations in faba bean phylloplane.
The number and type of microflora detected dif-
fered depending on the method used. The highest
number of leaf microorganisms was obtained using the
leaf extract technique. The microorganism population
changed during the course of the experiment, the
number increasing from the second sampling onwards,
as the crop progressed from the vegetative stage
to the reproductive stage. Some of the isolated
microorganisms of the phylloplane showed an antago-
nistic effect on Botrytis fabae Sard. in in viiro
studies.

Introduction

Leaves of plants grown under field conditions are
normally invaded by various microorganisms, but in many
instances a large number of the propagules remain
dormant or show little activity. Phylloplane (the
actual leaf surface) has been examined by many
investigators (Blakeman and Brodie 1977; Manners 1981;
Edward 1982). Bacteria were the first microorganisms
studied in detail (James 1955); fungi ranked the second
(Kapoaria and Sinha 1969), while very little attention
has been given to actinomycetes (Ruinen 1961).
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populations such as position and age of the leaves,
host genotype, prior infection with other organism(s),
environmental conditions, and methods employed for
detecting them (Last 1955; Burrage 1970; Tukey 1971).

In the present investigation, effects of four
methods for estimating microorganisms on faba bean
leaves, and plant age were studied on microorganism
populations. The interaction between Boirytis fabae and
some isolated microorganisms in vilro was also
investigated.

Materials and Methods

The faba bean cultivar Giza 3 was grown in field at
Bahtem Agricultural Research Station on 15 Nov 1986.
Leaf samples were collected four times at monthly
intervals (15 Dec 1986, 15 Jan, 15 Feb, and 15 Mar
1987). The methods employed for estimating phylloplane
microorganisms were:

|. Leaf washing technique

The method described by Voznyakovskaya and Khudyakov
(1960) was used. Leaves of Giza 3 were cut and
transferred directly to the laboratory. The selected
leaves represented all stem positions. Discs (5 mm in
diameter) were cut from the leaves using a sterilized
corkborer, weighted to 2 g and placed in test tubes
containing 9 ml sterilized distilled water. Tubes were
shaken vigorously for 3 min to wash the leaf discs
thoroughl‘y. A series of dilutions for bacteria (106).
fungi (10™), and actinomycetes (10~') were prepared. One
ml of the dilution was placed, each in an autoclaved
Petridish. The specific media for bacteria (Skinner's
medium; Skinner e¢s al. 1952), for fungi (Martin's
medium; Martin 1950), and for actinomycetes (Jensen's
medium; Jensen 1930) were then poured in the plates,
mixed well and incubated at 22+3°C. Development of
microorganism colonies was tested after 7-10 days of
incubation. Four plates were used for each treatment as
replicates.

2. Leaf extract technique

The method of Stout (1960),which is based on the
detection of microorganisms on and within leaf tissues,
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was adopted. Leaf samples were collected and cut to
pieces: 2 g fresh leaf weight was crushed using
sterilized pestle and mortar, 1 ml of the extracted
leaves was added to 9 ml sterilized distilled water in
sterilized glass tubes, and then 1 ml of the required
diluted leaf extract was poured in sterilized Petri-
dish and shaken gently. The plates were incubated at
22+39C for 7-10 days. Each treatment was replicated
three times.

3. Leaf replica technique

For estimating fungi population on the leaf surface,
the method of Birkby and Preece (1981) was used. The
basic idea of this technique is peeling off the leaf
surface which was previously treated with acrylic resin
emulsion (Rohm and Hass Primal Ac-33) to form a
transparent replica of the surface with microorganisms
embedded in it. Leaf samples were excised and brushed
on the abaxial and/or adaxial leaf surface with a thin
film of Ac-33 using a camel hair brush. The film was
then allowed to dry for about 5 min. The translucent
plastic film was peeled off carefully from the leaf
surface using sharp forceps and then mounted on
microscope slide and viewed. The number of fungi
colonies was counted/leaf/cm. No stain was used in this
technique. Four leaflets were used for each treatment.

4. Leaf print technique

The basic idea of Last (1955) was used for leaf print.
The microorganisms attached to the leaf surface can be
printed on the specific medium. Leaves were brought to
the laboratory and the upper and/or lower leaf surface
was gently printed and left in place on  petridishes
containing the specific media. One leaflet was used per
plate. The plates were incubated at 22+ 3°C for 3 days,
then the leaf was removed. Numbers of developed
microorganisms colonies were counted after 7 days and
expressed per unit leaf area. Distribution of
microorganisms on the leaf surface was also observed.
Four leaflets were used in this test.

Interaction between microorganisms of phylloplane
and B. fabae

Microorganisms isolated from faba bean phylloplane were
grouped according to the genera (for fungi) or their
shape and pigmentation (actinomycetes and bacteria).
Discs, 5 mm in diameter of Botrytis fabae, obtained
from 7-day old cultures, were placed in Petridishes
containing PDA medium. Discs or strips from
actinomycetes and/or bacteria, to be tested against B.
fabae, were placed on each side of the B. fabae disc.
The plates were incubated at 20 + 3°C for 7 days. Notes
on the interaction between B. fabae and the tested
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organisms were recorded. In this test, 11 different
fungi, 2 actinomycete isolates, and 6 groups of
bacteria were included; three plates were used for each
treatment.

Results

Fig.1 shows the numbers of microorganisms on faba bean
leaf surfaces in the leaf washing technique. Bacteria
numbers were markedly higher than the fungi, which
ranked the second. The numbers of actinomycetes were
negligible.
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Fig. 1. Microorganisms populations of faba bean phylloplane
estimated by (A) leal washing and (B) leal extract techniques.

FABIS Newsletter 24, August 1989 En 17



SHORT COMMUNICATIONS
Pests and Diseases

Time course bioassay showed that bacteria and/or
fungi populations increased with progress in plant age.
Plants in the seedling stage (December) were the least
in numbers, whereas at the vegetative stage (January) a
notable increase in bacteria and/or fungi colonies was
detected. The increase continued up to March when the
crop approached maturity. Actinomycete colonies were
detected only -in fewer numbers- in the first and second
samplings (December and January).

Microorganism populations in faba bean phylloplane
estimated by the leaf extract technique showed the same
pattern obtained in the leaf washing technique (Fig.
1); a positive correlation between microflora density
and plant age was observed and also numbers of the
isolated bacteria were higher than the isolated fungiand
actinomycetes. However, bacteria count in this
technique was higher than that obtained in the leaf
washing technique.

Leaf replica technique showed that the number of
fungal spores/leaf unit area at the upper leaf surface
was higher than that at the lower leaf surface. This
phenomenon was noted at all stages of plant growth
(Table 1). The number of fungal spores increased with
progress in plant age.

Using the leaf print technique (Table 2), higher
numbers of bacteria were detected on the leaf surface
followed by fungi. However, actinomycete colonies were
not distinguished on the plates. Colonies of bacteria
and/or fungi printed from the upper leaf surface were
slightly more than those printed from the lower leaf
surface.

Although there was a slight increase in bacteria
and/or fungi colonies over time, the rapid growth of
some fungal species covered the other species. Also,
the extension and mixing of bacteria gave some

Table 1. Fungi numbers in the lower and upper sides of
faba bean phylloplane using leaf replica technique.
Figures are means of 4 leaflets.

Time of Number/cm’ leaf area (x10)
sampling
Upper Lower
side side
Dec 22.3 18.3
Jan 29.1 20.9
Feb 48.6 39.2
Mar 71.2 63.9

LSD (5%) for months (M) = 6.4, leaf surface (S) = 5.1, and inter-
action M x S = NS.
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difficulty in distinguishing the microflora accurately.
Nevertheless, the daily observations using this
technique revealed that microorganisms distribution
over the leaf surface tended to colonize the areas over
and around the midrib and veins.
Interaction between B. fabae and the isolated
microorganisms

During the course of the study 11 fungi, 6 bacteria,
and 2 isolates of actinomycetes, which were frequently
isolated from the phylloplane, were tested against B.
Jabae in vitro. Results showed that 2 out of the 11
fungi were able to inhibit B. fabae growth. These were
identified as Nigrospora sp. and Chaetomium sp. In the
case of bacteria, it was found that bacteria with white,
brown, or cream pigments were antagonistic to the
fungus, whereas bacteria with red, yellow, or orange
pigments had no effect on B. fabae growth. The two
isolates of actinomycetes also showed an antagonistic
effect to B. fabae growth.

Discussion

The surface of living leaves is colonized by a wide
range of microorganisms. Undoubtedly, most of leaf
flora are saprophytic ones. The number of
microorganisms isolated is affected by several factors,
including the method used for study, as was observed in
this experiment. The populations in the leaf extract
technique were higher than that in the leaf washing,
which might be due mainly to the presence of
microorganisms within the leaf tissues. However, the
distributions of microorganisms on leaf surface can’t
be determined separately in these two methods.

In the leaf print and leaf replica methods the
isolated microorganisms are expressed/unit of leaf area
and the number of microorganisms on upper and lower
sides of leaf can easily be calculated. The leaf print
method permitted identification of bacteria, fungi, and
actinomycetes, but the leaf replica technique permitted
detection of only fungi. The latter technique can be
used for rapid direct microscopic examination.

Microorganism colonies in the leaf print technique
were less than those found in the method using leaf
replica. It is possible that some of the microorganism
spores present on the leaf surface were dead and were
not able to germinate in the leaf print technique,
whereas in the leaf replica method even the dead spores
were counted so that the net count became high.

These results indicated generally that bacteria
greatly outnumbered fungi in the faba bean phylloplane;
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Table 2. Number of microorganisms in the lower and upper sides of faba bean phylioplane using leaf print technique.

Figures are means of 4 leaflets.

Time of Leaf surface
sampling
Upper side Lower side
Bacteria Fungi Actinomycetes Bacteria Fungi Actinomycetes

Dec 19.3 5.0 13.2 32

Jan 22.0 4.1 15.7 2.2

Feb 29.7 6.0 20.6 4.0

LSD (5%) 3.5 1.1 2.9 0.9

the bacteria colonies isolated were around lOblg fresh
weight of leaf. This figure agrees closely with that
reported by Etchells et al. (1961).

Season and plant age are considered another factors
that affect microorganism density. The numbers of
microflora in faba bean phylloplane changed from
December (one month old plants) to March (four months
old plants). There was a notable increase in the
population starting at the beginning of flowering and
it continued up to March. Because the physiological
status of the leaves changes with age, the increase of
microorganism density possibly reflected variations in
type and amount of nutrients available from the leaves
at different ages. Ruinen (1956), working with
Beijerincka sp., stated that the number of bacteria
increased with leaf age, becoming abundant on old and
yellow leaves.

In this study, the distribution of microorganisms
between upper and lower leaf surfaces was variable,
Stout (1960) stated that the distribution depends upon
microorganism type, host plant, and to some extent leaf
age. In faba bean leaves, the presented data however,
showed more of an increase in microorganisms on the
upper than on the lower leaf surface. The leaf
orientation perhaps facilitated lodging of air-borne
microflora on the upper surface of the leaves.

In the leaf print technique. which presents a
mirror image of microorganisms distribution on the
leaves, it was observed that microorganisms were
scattered randomly over the leaf surface with slightly
higher concentration along the midrib and secondary
veins. This might be due to the high moisture content
in leaf veins, which might support more microflora.
Other investigators, however, found that colonies of
sporo-bolomyces tended to accumulate along leaf margins
(Hamilton 1959).
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It is evident that some of the numerous
microorganisms on leaf surface play a role in
antagonism to B. fabae fungus. Sztejnberg and Blakeman
(1973) suggested that epiphytic bacteria with
polysaccharide sheats could act as sinks for nutrients
on beetroot leaves, so that spores of Borrytis cineria
were unable to germinate. A leaf surface microorganism
may also produce specific toxins or stimulants
affecting Botrytis spores. The results reported here
demonstrated that some of the isolated bacteria and
fungi showed antagonistic effect against B. jfabae in
vitro. There is, however, evidence in some cases that
the inhibitory agent operating in virro is not always
the same as that operating on leaf surface (Last and
Deighton 1965). This notwithstanding, it has to be
remembered that before using any phylloplane
saprophytes to control B. fabae it is necessary to
ensure that the microorganism does not do any harm to
the crop and leave any toxic residues for the consumers
of the produce.
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for Wilt and Root-rot Disease Complex
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Abstract

The pathogenicity of four Fusarium isolates, i.e.,
Fusarium solani, F. oxysporum, F. acuminatum, F.
moniliforme var. intermedium and one Pythium sp. was
tested, alone or in combination on faba bean. All
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isolates and their combinations induced typical disease
symptoms in early inoculations(15 October), and only
mild symptoms in late inoculations (15 November).
Positive relationship existed between soil temperature
ond both disease incidence and severity. High
temperatures adversely affected faba bean growth. The
importance of soil temperatures as a predisposing
factor for wilt and root-rot disease complex became
evident.

Introduction

Wilt and root-rot disease complex is one of the most
serious diseases of faba bean in the Sudan. Itis
particularly damaging in early-sown crops where it
adversely affects plant population and. thus crop
productivity.

Several species of fungi have been reported to be
associated with diseased plants. In the Sudan,
Fusarium scerpi var compacnun was the first fungus to
be isolated from wilted faba bean plants (Tarr 1955).
Later, Ibrahim and Hussein (1974) isolated F. solani f.
sp. fabae (Yu and Fang) from faba bean plants and
proved its pathogenicity as a causal agent of the
root-rot disease. Ibrahim and Owen (1981) isolated
four species of Fusarium from rotted roots and seeds.
These were F. equiseti (Corda) sacc., F. moniliforme
Scheld. F. oxysporum, and F. solani. The inoculation
tests of these isolates revealed that only F. oxysporum
was responsible for root-rot and for the aerial
symptoms that appeared on Vicia faba plants.

Salt (1982) reported that the severity of wilt and
root-rot disease complex depended on biotic and abiotic
factors. which include high soil compaction, high
temperature, shortage or excess of water, plant
nutrient deficiencies, damage by insects and nematodes,
and other fungal or viral diseases.

The objective of the present work was to
investigate the identity of the causal agent(s) of the
diseases complex and to study the effect of temperature
on the genotype of fungus isolates associated with the
disease.

Materials and Methods

The pathogenicity of  isolates of Fusarium solani,
F. oxysporum, F. moniliforme var. intermedium, and F.
acuminatum, together with Pyihium sp., applied singly
or in combination, was studied in pots on faba bean
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sown at two different dates. The Fusarium isolates are
common in the traditional (Northern and Nile provinces)
and new areas (Gezira and Rahad schemes, South of
Khartoum) of faba bean production. Naturally infested
soil from Aliab, Northern Sudan, was also included in
the study due to the high disease incidence observed at
that site during the 1984/85 season.

Seeds of the faba bean cv BF 2/2 were surface
disinfected by soaking in 0.1% mercuric chloride for 2
min and sown, at two different dates (15 October and 15
November), in 30-cm pots containing a sterilized
mixture of silt and sand at the ratio of 2:1 (V/V).
The soil of pots was sterilized by dry heat at 240°C
for 2 h and, 10 seeds were sown per pot. Each pot was
inoculated with 20 discs (5 mm diameter) obtained from
two-week old single-spore cultures.  Inoculated pots
were then arranged, in a cage, in a completely
randomized design with four replications and watered
regularly at 3-day intervals.

Diseased plants were counted at weekly intervals,
whereas soil temperature at 10 cm soil depth was daily
recorded at 06:00 hrs and at 12:00 hrs. Disease
severity was recorded 40 days after sowing, using the
0-5 root blackening scale of Mc Eween er al. (1981).

To study the effect of temperature on growth of
Fusarium isolates, they were grown on potato dextrose
agar (PDA) medium for one week. After which, agar
discs (about 2 mm diameter) were taken to inoculate 12
petridishes/isolate containing PDA  medium. Two
crossing lines were drawn on the back of each
petridish. The inoculum was placed in close contact
with the medium. Three plates of each isolate were
then incubated at 20. 25, 30, and 35°C. The radial
growth of each isolale was measured daily along the two
crossing lines cn the back of the plates and the mean
colony diameter was calculated after 6 days.

Results

Tables 1 and 2 show that all isolates. applied either
alone or in combination. produced the disease symptoms
on early-sown plants. Disease incidence was higher in
plants grown in Aliab soil than in any of those grown
in the artificially inoculated soils. Isolations from
diseased faba bean roots of the plants grown in Aliab
soil revealed that Pythium sp.. Fusariuum oxysporum,
and F. solani were the most common isolates. Among
individual isolates, Pythium sp., applied either alone
or in combination with any of the Fusarium isolates,
gave the highest disease incidence, whereas F. solani
gave the highest disease severity (root blackening).
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Table 1. Pathogenicity of organisms isolated from diseased faba bean roots: plants inoculated on 15 October.

Treatment! No. of Plant % Root
plants/pot height diseased blackening
(cm) plants rating*

1. Infested

soil (Aliab) 7.2 9.6 48.6 3.1
2. Pythium sp. 7.0 12.6 35.7 2.2
3. F.o + Pythium sp. 7.5 13.3 30.7 23
4. F s 8.0 14.4 28.8 3.5
5.F.m 7.0 13.2 25.7 2.7
6. F. s + Phytium sp. 9.5 15.3 21.1 3.1
7.F. s+ F.m 6.5 13.7 20.0 2.8
8. Fm+ F.a 7.2 14.3 17.9 2.7
9. F o 6.0 12.4 16.7 29
10. F. a 5.7 16.2 14.0 3.2
1. F.s+ F. o 7.7 15.1 12.9 2.2
12. Sterilized soil

(control) 9.5 15.4 0.0 0.8
F-test* ns ns hs

1. E. s = Fusarium solani, F. 0 = Fusarium oxysporum. F. m = Fusarium moniliforme var intermedium, and F. a = Fusarium
acuminatum.

2. ns = not significant and hs = highly significant (P = 0.001)

* = Root bluckening was assessed on 0-5 scale, where 0 =

completely white roots and 5 = completely black roots.

Table 2. Pathogenicity of organisms isolated from diseased faba bean roots; plants inoculated on 15 November.

Treatment No. of Plant Root
plants/pot height blackening
(cm) rating®

1. Infested

soil (Aliab) 9.7 32.1 1.0
2. Pythium sp. 9.2 329 0.9
3. F.o + Pythium sp. 9.5 39.2 0.8
4. F. s 10.0 379 0.8
5.F. m 10.0 32.8 0.9
6. F. s + Phytium sp. 9.7 354 0.8
7.F.s+ F m 10.0 349 0.6
8. F.s+ F.a 9.2 33.0 0.5
9. F o 10.0 35.6 1.0
10. F. a 9.6 349 0.2
Il.F.s+ F. o 10.0 36.7 0.5
12. Sterilized soil

(control) 10.0 35.4 0.0
F-test® ns ns ns

1. F. s = Fusariumn solani, F. o = Fusarium oxysporum, F. m = Fusarium moniliforme var intermedium and F. a = Fusarium

acuminatum.
2, ns = non significant.
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The first symptoms of the diseases started to
appear 7-10 days after inoculation with F. solani, or
F. oxysporum, or when plants were grown in Aliab soil.
The symptoms started as yellowing of the margins and
tips of the older leaves.  The yellowing then
progressed inwards, later turning the leaves completely
brown. before drying-up and dying.  Infected plants
died within 3-4 weeks. leaving behind shrivelled,
drooped leaves still attached to the plants (Plate 1).
Black rotting of the root system was found to be
associated with the aerial symptoms (Plate 2).

High incidence of seed-rotting was recorded in all
treatments, especially in the first sowing date (Plate
3). Thus, lower plant population and slower growth rate
were recorded in the early-sown plants than in the
late-sown ones.

Soil temperatures taken at 06:00 and 12:00 hrs at a
depth of 10 cm, were higher during early sowing than
during late sowing. Regression analyses revealed the
existence of a highly negative relationship between
plant Ilcifhl and soil temperature at 06:00 hrs (r =
-0.97, R = 0.95)and 12:00 hrs (r = -0.96, R“ = 0.94).
On the other hand, a highly positive relationship was
found (Figs. 1 and 2) between soil temperatures takeg
at 6:00 and 12:00 hrs imd root blackening (r = 0.88, R
= 0.74: r = 0.86, R® = 0.70. respectively).

Table 3 shows that the optimum growth temperature
for all Fusarium isolates was between 25 and 30°C, and
temperatures outside this range seem to slow the growth
of these isolates.

Discussion

The results of this study indicated the association of
more than one Fusarium species and one Pythium sp. with
the wilt and root-rot disease complex of faba bean.
This is not in agreement with the results of Ali
(1974), who reported that only Fusarium species was
isolated from the roots of faba bean plants showing
typical wilt symptoms. Sahab (1970) and Ibrahim (1978)
isolated  Fusarium solani and F. oxysporum f.sp. fabac
from roots of diseased faba bean plants.

The results of the pathogenicity test showed that
all the isolates and their combinations were able to
induce wilt and root-rot disease symptoms, when
inoculation was done early in the season (mid-October).
In other parts of the world, only certain species of
Fusarium such as F. oxysporum f.sp. fabae in Iraq
(Michail er al. 1981) and F. acuminarum in Scotland
(Harrison 1981). have been reported as pathogenic to
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Plate 1.
attached to the plant.

Shrivelled, drooped and dry faba bean leaves still

Plate 2. Blackening of the root system

Plate 3. Sced-rotting before emergence over the soil surface.
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faba bean. Although infection is mainly confined to
the root system, symptoms may also appear on the
foliage, such as yellowing, withering, and drooping of
older leaves, which later die and remain attached to
the plant. Root infection is obviously marked by
blackening and disorganization of the cortex. Symptoms
similar to these, have been reported on faba bean as a
result of infection by Fusarium solani and Macrophomina
phaseolinain Cyprus (APS 1955) and by F. solani
f.sp. Jfabae in the Sudan (Ibrahim and Hussein 1974).
Ibrahim and Owen (1981) reported that F. oxysporum is
responsible for foot-rot in faba bean plant in the
Sudan,

On the other hand, when inoculation was late in the
season (mid-November), all the isolates and their
combinations  produced only slight symptoms, such as
yellowing of the leaf margins of older leaves, which
soon recovered and developed normally until the end of
experiment (40 days later).

[FR-LEPROPE

Induction of disease by the isolates inoculated
carly in the season, might be due to the relatively
high atmospheric and soil temperatures, which adversely
affected the growth of faba bean plants. The root
system under such conditions becomes weak, and hence
more vulnerable to attack by various soil-borne fungi
as has been observed in case of white clover (7rifolium
repense L.) (Mc Carter ¢r al. 1962). Fulton and Hanson
(1960) have reported that root-rot of clover develops
more al high temperatures than at low temperatures,
when the crop is grown in naturally infested soil.

Regarding the pathogenicity of fungi in
combinations, it was evident that higher disease
incidence occurred when Pyihium sp. was combined with
Fusarium oxysporum.  This suggests a synergistic
relationship between the two pathogens. On the other
hand. lower disease incidence has been observed to
occur when faba bean plants were inoculated with a
combination of F. oxysporum and F. solani. Similar
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The relationship bewween disease severity and soil

Fig. 2. The relationship belween disease severity and soil
emperature w1 12:00 pyrs,

Table 3. Effect of temperature on linear growth (colony diameter in mm) of four species of Fusarium.

Fusarium isolate

Mean colony diameter (mm)

after 6 days of growth
Temperature (°C)
20 25 30 35
Fusarium solani 42.7 68.0 70.3 40.0
Fusarium oxysporum 54.0 72.0 43.7 :127.7
Fusarium acuminatum 82.6 90.0 85.3 9.0
Fusarium moniliforme var. intermedium 50.3 71.0 423 18.7
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results were reported by Schneider and Dalchow (1975)
when lentil (Lens culinaris) was inoculated with the
same two fungi. This relationship may be attributed to
the existence of antagonistic interaction between F.
oxysporum and F. solani.

The higher incidence of the disease complex in
Aliab soil may be due to the presence of Pythium sp..
F. oxysporum, and F. solani in the soil. Inspite of
the fact that antagonism may be operating between F.
oxysporum and F. solani, the presence of Pythium sp. in
the Aliab soil may have somehow modified this
relationship.

The results of the effect of temperature on fungal
growth (Table 3). are in agreement with those obtained
by Chi (1959). Chi and Hanson (1964), Agarwal and
Sarbhouy (1978), and Salim (1984), who reported that
the optimum temperature for mycelial growth of F.
solani is 28°C. In fact, such temperatures prevail in
the Sudan. especially in early sowings thus leading to
higher disease incidence and severity.

In conclusion, this investigation has revealed that
temperature is the most important predisposing factor
for development of root-rot and wilt complex in faba
bean. Relatively high temperatures favour fungal growth
and adversely affect plant growth, thus shifting the
interaction in favour of the pathogen. Under such
conditions, all the tested isolates were able to
produce severe disease symptoms.
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Apion arrogans, a Weevil Vector of
Broad Bean Mottle Virus

K.M. Makkouk and S. Kumari

ICARDA, P.O. Box 5466, Aleppo,
SYRIA

Abstract

Apion arrogans Wencker is a weevil which infests
naturally crops of faba bean and lentil in Syria. In a
glasshouse experiment two field collections of A.
arrogans, one originating from faba bean and the other
from lentil plants, were found to transmit broad bean
mottle virus (BBMV).
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Introduction

Broad bean mottle virus (BBMV) is among the
economically important viruses which affect faba bean
in Syria and other countries in the region (Makkouk et
al. 1988a). The virus is sap transmissible, and through
sceds when plants are also infected with bean yellow
mosaic virus (Murant ¢/ al. 1974; Makkouk er al.
1988b). In 1951, Bawden ef al. failed to transmit BBMV
using the bean weevil Sitona lineatus. Later,
successful transmissions were achieved by Walter and
Surin (1973) using three chrysomelid beetles, namely
Acalymma trivittata,  Diabrotica undecipunctata, and
Colaspis [lavida; by Borges and Louro (1974) using S.
lineatus var viridifrons. and by Cockbain (1983) with
the weevil Apion vorax.

Materials and Methods

The virus isolate (SV 48-86) used in this study. was
previously collected from a faba bean field in Jisr
El-Shughour, Syria. and identified as BBMV (Makkouk ¢r
al. 1988b). The virus was maintained on faba bean cv
‘Syrian Local’. Weevils used in transmission tests were
collected as larvae from lentil buds and faba bean
flowers at Tel Hadya. Aleppo. Syria and were identified
as Apion arrogans Wencker (Fig. 1) by R.T. Thompson.
Department of Entomology. British Museum (Natural
History), England.

Fig. 1.
mottle virus.

An adult of Apion arrogans weevil, vector ol broad bean
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Adults were allowed to feed on BBMV-infected faba
bean plants for 2 days to acquire the virus and were
then transferred to feed on healthy faba bean plants
for two days to inoculate the virus. Thereafter, plants
were sprayed with an insecticide (Supracide) to kill
the insects.

Results and Discussion

When a group of 8-10 adults of A. arrogans were fed on
BBMV-infected faba bean plant and then transferred to
healthy one for virus inoculation, BBMV symptoms
appeared 10 days after inoculation. Weevils collected
from either faba bean or lentil plants produced similar
results.  Virus identity on inoculated plants was
confirmed by serology (ELISA).

In this experiment, because a small number of
weevils was used in the transmission tests, no data on
efficiency of BBMV transmission by A. arrogans was
produced. Considering the results reported earlier by
Cockbain (1983) where 20% transmission with another
Apion species (A. vorax) was obtained, A. arrogans is
likely to play an important role in the ecology of BBMV
in Syria. Even though A. arrogans has been reported
carlier to infest lentil in Syria (Tahhan and Hariri
1982), this is the first report of A. arrogans as a
vector of BBMV.,
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Reaction of Faba Bean Genotypes to
Natural Incidence of Broad Bean
Mosaic Virus in Pakistan

S.M. Igbal, A. Ghafoor, M. Bashir and
M. Aftab

Pulses Program.
National Agricultural Research Center,
Islamabad, PAKISTAN

Abstract

Disease reaction of 18 faba bean genotypes to broad
bean mosaic virus was studied under field conditions in
Islamabad, Pakistan. The genotypes varied significant-
ly in their reaction to the disease. Of the 18 geno-
types tested only one genotype (ILB 2785) rated
resistant, 11 were moderately resistant, and 5 were
susceptible to the disease. The study indicated the
feasibility of developing resistant lines of faba bean
to the disease.
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Table 1. Reaction of 18 faba bean genotypes to broad bean mosaic virus under natural infection conditions at

Islamabad.
Genotype Percentage Infection Disease
of infection! rating reaction?
BF 2/2 5783 A 9 S
Giza (improved) 17.78 CD 5 MR
Giza 402 18.93 CD 5 MR
Hudeiba 72 40.48 B 7 S
Reina blanca 24.36 CD 5 MR
SML 16.19 CD 5 MR
ILB 2785 943D 3 R
ILB 2786 30.03 BC 7 S
ILB 2788 19.48 CD 5 MR
ILB 2789 18.97 CD 5 MR
NEB 2727/75 20.27 CD 5 MR
2095/76 20.76 CD 5 MR
187/2324/79 5737 A 9 S
187/1104/80 19.20 CD 5 MR
314/1188.218 20.68 CD 5 MR
343/1131/82 35.51B 7 S
345/1179/82 19.35 CD 5 MR
Bakla (Local check) 17.56 CD 5 MR

1. Figures followed by the same letter(s) are not significantly different at P < 0.05.

2, § = susceptible, MR = moderately resistant, and R = resistant.

Introduction

In Pakistan. faba bean (Vicia faba L.) is grown on a
small scale in areas where rainfall is high. Among the
production constraints of the crop, viruses are
considered the most important. They reduce the yield up
to 80% (Blaszczak and Fiedorow 1979). Occasional
incidence of mosaic has been reported by Azad e al.
(1961). Nagi and Nariani (1970) indicated the viral
nature of faba bean mosaic. Detailed study on
purification, electron microscopy and serology of the
causal virus have been reported by Chowla and Nariani
(1975). While. Hussein (1985) reported that mosaic is
caused by two viruses: pea mosaic virus and broad bean
mosaic virus which can be present separately or in
combination.

Studies on the genetic resistance of faba bean
cultivars against bean yellow mosaic virus and other
viruses were conducted by Tobla (1980). However, no
such work appears to have been done in Pakistan. Thus
the present work was undertaken to study the disease
reaction of 17 faba bean genotypes received from
ICARDA, Syria, and | local check ‘Bakla’ to broad bean
mosaic virus.
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Materials and Methods

The experimental material consisting of 17 faba bean
genotypes received from ICARDA, Syria. and 1 local
check ‘Bakla’ was planted in a field in Islamabad.
Pakistan, in a randomized complete block design with
three replications. Each genotype was planted in six
rows 4 m long and 60 cm apart with 10 cm between plants
within rows. Screening was conducted under natural
conditions of infection. Final observations were
recorded at maturity stage (25 days before harvest) and
percentage of disease infection was calculated for each
genotype. Diseasc severity was not correlated with
yield because the crop was affected badly by hail storm
at maturity. Disease reactions were measured on the 1-9
rating scale developed by Mayee and Dattar (1986). The
data was statistically analyzed and least significant
differences were calculated at P<0.05 according to the
Duncan’s multiple range test.

Results and Discussion

Of the 18 genotypes tested, 1 genotype (ILC 2785) rated
resistant with a disease reading of 3 (% infection
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9.53). 11 were moderately resistant with a disease
reading of 5 (% infection ranged from 16.19 o0 24.36),
and 5 genotypes viz., BF 2/2, Hudeiba 72, ILB 2786.
187/2324/179, and 343/1131/82 were susceptible to
highly susceptible.  Their disease readings ranged
from 7 to 9 with % infection of 30.03 to 57.83. The
genotype BF 2/2 was the most susceplible (Table 1).

The aphid population gave a clue that the disease
was aphid-borne in nature. Such findings had already
been reported by Capoor and Verma (1950) on Dolicus
lablab.

The disease spread was high because the crop was
sown late in the season and during this period the
temperature was favorable for aphid and ultimately for
virus multiplication. Thus it was confirmed that mosaic
is most serious on late sown crop. Similar findings had
been reported by Hussein (1985).

The differential interactions observed in the I8
genotypes of faba bean to broad bean mosaic virus.
indicated the feasibility of developing resistant
cultivars. The genotypes that were resistant in this
study will be retested in the next winter season to
confirm their resistance and also to evaluate some of
their agronomic and economic traits.
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Faba Bean Diseases in Tunisia

A.H. Kamel', H. Halila, H. Ben Salah?,

M. Harrabi® and M. Deghaies2

1. ICARDA. P.O. Box 84, Ariana 2049, TUNISIA
2. Institut National de la Recherche Agronomique
de Tunisie (INRAT), Ariana 2080, TUNISIA

3. Institut National Agronomique de TUNISIE
(INRAT), 1002 Tunis, Belvedere. TUNISIA.

Abstract

A survey of 86 faba bean fields distributed across
Tunisia during the 1986/87 season revealed that 91% of
them were infested with one or more diseases. The
dominant disease was chacolate spot, followed by
alternaria leaf spot and ascochyta blight.
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Introduction

Faba bean (Vicia faba L.) is a major food legume crop
in Tunisia. It is mainly grown in the northern zone.
However. in the central and southern parts, faba bean
is grown on small areas basically for own use by
farmers. In the higher rainfall areas in Tunisia
various diseases attack faba bean. In 1981, an epidemic

of chocolate spot resulted in 80% yield loss
(ICARDA/INRAT 1982).
Some reports on disease distribution and/or

incidence in Tunisia have been published in the past

Mediterrancan Sea

Fig. 1. Governorates of Tunisia.
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(Dickmann 1982: ICARDA 1982). However. no system-
atic surveys had been conducted across the country.
Therefore, a survey was undertaken to find the
incidence of various diseases of faba bean in the major
production areas of Tunisia.

Materials and Methods

The survey was conducted in March and April 1987, when
the crop is generally at an early reproductive stage of
development, and covered 86 fields in the northern,
central, and southern parts of the country (Fig.1). The
route was planned to cover the major growing areas of
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ALS= Alternaria leaf spot
AB = Ascochyta blight
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Fig. 2. Incidence of major faba bean diseases in Tunisia
during the 1986/87 season.
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faba bean. Disease diagnosis was based on visual
symptoms, and when necessary, was confirmed in the
laboratory using standard isolation techniques on
samples collected in the field. Disease incidence was
expressed as the number of fields infected expressed as
the percentage of the total number of fields assessed.
The severity of infection was also estimated.

Results and Discussion

One or more than one disease was recorded from about
91% of these fields and the following diseases. in a
descending order of incidence were identified:
chocolate spot, alternaria leaf spot, ascochyta blight,
stem nematode. rust, viral diseases. and root-rot
(Table 1 and Fig. 2)

Chocolate spot incited by Botryiis fabae was the
most prevalent disease, followed by alternaria leaf
spot and ascochyta blight. Although chocolate spot is
known to occur mainly in humid climate. it was found
even in the semiarid areas of Tunisia - in the center
and south. The severity of infection was high in the
north where the prevailing environmental conditions are

Table 1. Faba bean diseases by governorate,

3)4:..:'\. e

conducive to the disease. It reached 50, 60. and 70%
leaf coverage in fields at Beja. Bizerte, and Ariana,
respectively. In  spite of the high scverity of
infection, the "agressive” type of infection was not
detected during the survey. Alternaria leaf spot was
identified from 27.9% of the fields, but the severity
of infection was in general limited. Ascochyta blight
caused by Ascochyta fabae; a seed and air borne disease
was found, especially in the northern governorates and
was detected in 16.3% of the fields surveyed,but again
the severity of infection was in general limited except
in one field at Beja where it reached 90%.

Infection by the stem nematode (Ditylenchus
dipsaci) was identified at a low frequency in various
fields mainly in the north. Virus diseases. rust and
root-rot were less important this year.

The insect pests detected during the survey
included: leaf miners, aphids, thrips, stem borer, and
the parasitic weed broomrape (Orobanche spp.), but
their occurrence this season did not warrant special
attention.

The amount and distribution of rain in the north
was favorable for the development of majority - but not

Governorate and

Disease incidence (%)

number of fields
surveyed Chocolate Alternaria Ascochyta Stem
spot leaf spot blight nematode Rust Virus Root-rot!
Northern zone
Bizerte 16 87.50(14)° 25.00 (4) 31.25 (5) 6.25 (1)
Ariana 2 100.00 (2) 50.00 (1) 50.00 (1)
Nabeul l 100.00 (1)
Zaghouan 5 100.00 (5) 60.00 (3) 20.00 (1) 20.00 ()
Beja 5 60.00 (3) 40.00 (2) 40.00 (1) 20.00 (2)
Jendouba 7 85.71 (6) 14.29 (1)
Kef 5 100.00 (5) 20.00 (1) 40.00 (2) 40.00 (2)
Siliana 2 100.00 (2)
Central zone
Kairaouan 9 88.89 (8) 55.56 (5) 111 (D)
Sousse 2 100.00 (2) 50.00 (1)
Mahdia 7 100.00 (7 14.29 (1)
Sfax 6 100.00 (6) 16.67 (1) 16.67 (1)
Sidi Bouzid 7 57.14 (9 28.57 (2) 14.29 (1) 14.29 (1) 28.57 (2) 14.29 (1)
Kasserine i 100.00 (1)
Southern Zone
Gafsa R} 66.67 (2) 33.33 () 66.67 (2) 33.33 (1)
Tozeur 2 50.00 (10) 50.00 (1)
Kebili |
Gabes 5 60.00 (3)

Including Rinsoctonia,
Figures in pisenthesis are aumber of infected fields.
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all - of the potentially important diseases. The
rainfall in the center and south was below average and
this prevented large development of different diseases
in these areas.

Although the present survey reports the discase
situation in Tunisia during one crop season; 1986/87,
it is the first complete survey conducted on a country
basis covering all the governorates of Tunisia and the
oasis in the south. Disease samples from the oasis,
where faba bean is grown as irrigated crop on very
small holdings, were collected to compare their
virulences with those collected from the other regions.

The results of this survey are of major importance
as they provide a basis for the national crop
improvement program in the area of breeding for disease
resistance.
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Selection of Herbicides for the Control
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Faba Bean (Vicia faba L.)
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Abstract

The effects of 20 herbicides applied postemergence ,and
5 herbicides applied either preemergence or preplant
incorporated on faba bean for the control of broomrape
(Orobanche crenata Forsk.) were tested under the field
and greenhouse conditions, respectively. Most
herbicides tested were developed In the last decade,
and each was applied at four different doses. Some
glyphosate analogs (i.e., glyphosine and mon-8000),
imidazolinones (imazaquin and imazethapyr), and
sulfonylureas (chlorsulfuron, at extremely low rates)
proved effective against broomrape, apparently wi-
thout crop phytotoxicity.

Introduction

Broomrape (Orobanche crenata Forsk.) is a common
parasitic weed in the Mediterranean area. It mainly
infests legume crops, e.g., faba bean (Vicia faba L.).
pea (Pisum sativum L.), chickpea (Cicer arietinum L.).
and lentil (Lens culinaris M.). causing considerable
reduction in yields and indirectly the area under these
crops. :

Up to now, it has not been possible to develop faba
bean lines resistant to broomrape. Other control
methods include reducing the frequency of host crops in
the rotation, delaying sowing dates, using trap crops,
and sterilization of the soil. But these methods are
either only partially effective or very expensive, and
thus not practical.

Kasasian (1973) tested a large number of herbicides
against broomrape. He was the first to report the
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efficacy of glyphosate (N-phosphonometyl-glycine) in
controlling O. crenara in faba bean. Other workers
(Schmitt er al. 1979; Jacobson and Kelman 1980:;
Mesa-Garcia er al. 1984; Mesa-Garcia and Garcia-Torres
1985) studied the use of this herbicide on faba bean
and other crops.

In Spain, the use of glyphosate for the control of
broomrape in faba bean was registered in 1984 and
presently it is widely accepted by farmers. However,
Mesa-Garcia er al. (1984) reported that tolerance of
faba bean to glyphosate is limited, and high rates with
repeated applications of glyphosate might be phytotoxic
to the crop. Moreover, the use of glyphosate to control
O. crenata in pea and sunflower (Helianthus annuus L.)
was not practical, as these crops did not tolerate the
herbicide (Garcia-Torres er al. 1987).

Since Kasasian's study (1973), little similar work
has been carried out. Therefore, this study was
undertaken to test the efficiency of about 25 different
herbicides in controlling broomrape in faba bean and
also to determine their phytotoxic effects on the crop
under the field and greenhouse conditions. Most
herbicides used in this study were developed during the
last decade, and their selection was based on their
activity and persistence in the soil and/or their
ability to be absorbed through the leaves and readily
translocated through the phloem.

Materials and Methods

A field experiment was conducted during the 1987/88
scason at Pachena (Arjona, Jaen), Spain to test the
efficiency of 20 different herbicides in controlling
broomrape (Orobarnche crenata Forsk) in faba bean. Seeds
of the faba bean cv ‘Alameda’ were sown 3 Nov 1987 in
plots naturally infested with broomrape. Each plot
consisted of two rows 8 m long. The first attachments
of broomrape to faba bean were observed in late
February. Herbicides were applied postemergence | | Mar
1988 on faba bean plants at the early flowering stage
(plant height was about 95 cm). At that date niost

broomrapes were at the “c” (small nodules with shoot
bud visible) and "d” (shoot bud and roots well
developed) growth stages (Mesa-Garcia and Garcia-Torres
1985). The herbicide treatments were applied using| ,an
experimental AZO  sprayer (with 2SS-SOOI nozzles),
delivering 175 I/ha at 3 kg/cm“ pressure. The
experimental design was a split-plot in randomized
complete blocks with herbicides in the main plots and
doses in the sub-plots. Each block was replicated two
times.
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Phytotoxicity was assessed visually, 14 days after
applying the herbicides, using a rating scale of 0-100,
with O indicating no injury and 100 complete Kkill.
Treatment efficiency was determined by counting the
number of emerged broomrapes/plant on each plot on four
consecutive dates, starting 18 April and at 8-10 days
interval. The average number of emerged
broomrapes/plant and their standared deviation was then
calculated for each treatment.

All the herbicides, including the glyphosate, were
applied only once to compare the persistence of their
activities in controlling broomrape, although it is
known that under the conditions of the experiment at
least two repeated applications (60 g/ha each) of
glyphosate are needed to control the broomrape
(Mesa-Garcia and Garcia Torres 1985).

A second experiment was conducted in a greenhouse
to test the efficiency of five preplant-incorporated
herbicides and one postemergent herbicide against
broomrape. Seeds of the faba bean cv Alemada were sown
in 18-cm pots, containing 1 kg of soil mixture: 1/3
limy clay; 1/3 sand; and 1/3 peat (v/v/v). The
day:night temperature of the greenhouse was maintained
at 20/10C + 4 C. The soil of each pot was infested
with 20 mg of O. crenata seeds before planting. The
herbicides were applied using a mobile-sprayer at the
conditions mentioned above. Preplant herbicides were
thoroughly mixed after application. Each herbicide was
applied at four different rates. Phytotoxicity was
determined one month after faba bean emergence.
Efficiency was determined by counting the number of
emerged broomrapes/pot, on four consecutive dates at
7-10 days interval. The experiment was laid out in a
completely randomized design with four replications
(four pots/treatment).

Results and Discussion

In the field experiment, broomrape infection was very
severe and the parasite attachment and emergence
periods lasted 5-6 weeks each. For a given herbicide,
the delay in the emergence of broomrape indicates that
the herbicide is effective immediately after
application, but not persistent enough to control the
parasite after this period.

Glyphosate (Round-up) at 0.06 kg a.i./ha was able
to control the broomrapes attached to the crop during
the first three weeks only (Table 1). However, although
glyphosate at 0.120 kg a.i./ha was more persistent, it
did not control the infestation completely.
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Table 1. Effect of different herbicides applied postemergence at four different rates on 0. crenata and faba bean
grown at Pachena (Arjona, Jaen), Spain during the 1987/88 season.

Herbicide Dose Phyto- No. of emerged broomrapes/
(kg/ha a.i.) toxicity faba bean plants
1 2 3 4 5
Glyphosate 0.015 0 1.3 5.7 8.6 13.0 12.8
(Round-up) O)* 0.7 .7 6.3) 6.7) 6.7
0.03 15 0.6 3.0 5.2 11.2 11.2
210 0.1 0.1) 3.8 (1.2) (1.2)
0.06 15 0.1 0.8 2.4 8.4 10.4
(V] (0.5) 2.5) (6.0) (5.0)
0.12 30 0 0.3 0.8 29 7.0
0) () (0.8) (0.6) (0.8)
Glyphosine 0.7 0 1.0 1.9 4.2 54 8.9
(Polaris) ) (0.6) ©.1) (1.5) (1.5) 3.1
1.4 30 1.5 0.2 0.7 1.1 4.9
) (1.0 0.4 0.3) 0.3) (1.3)
2.8 40 . 1.1 - 0 0.1 0.5
(14 (1.5) - - ©.1) 0.5)
5.6 50 1.3 0.2 0.1 0.1 0
) (1.3) ©.1) 0.1 - -
Mon-8000 0.08 15 0.1 0.5 0.9 4.3 7.9
(Polado) @1 0.2) 0.6) (0.3) 0.2) (3.2)
0.17 30 - 0 0.3 1.4 4.9
) - - 0.2) 0.5) 0.8)
0.34 50 - 0 0 0.1 1.8
©0) - - - .1 0.7)
0.78 50 0 0 0 0 0.1
(1) (1) - - - .1
Imazaquin 0.1 25 1.5 5.7 7.5 9.3 10.8
(Scepter) 35) 0.7 2.3 3.9 3.0) “4.2)
0.2 15 0.1 1.5 5.6 7.3 9.2
@n 0.1 0.3) 0.4 3.0) 2.5)
04 40 0.2 0.9 4.4 7.8 9.0
(14) ©.1) 0.4) 0.3) 3.2) 2.0
0.8 30 0.2 0.3 1.9 6.1 7.8
) ©.1) 0.1 ©.1) (3.6) (3.2)
Imazethapyr 0.05 0 1.0 2.1 6.7 8.3 9.6
(Ac-499) - 0.3 0.7) (1.0) 2.5 3.0
0.10 0 1.0 2.3 6.4 8.0 9.1
- 0.3) 0.7 (1.2) (2.0) 2.5)
0.20 0 0.8 2.6 7.0 8.8 11.6
- 0.6) (1.0) 3.4 (4.0) (5.0)
0.40 0 0 1.5 3.6 6.1 7.5
- - 0.5) 0.5) 1.7 2.3)
Control 2.2 5.0 7.1 9.8 10.4
0.5) (0.8) 2.5) 2.9 (2.6)

* Figures in parenthesis are standard deviation.
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Glyphosine (Polaris) at 1.4 kg a.i./ha resuited in
better control of broomrape than glyphosate at 0.120 kg
a.i./ha. It was also more persistent (Table 1),
However, at 2.8 kg a.i./ha it was slightly phytotoxic
to faba bean plants. Complete broomrape control was
achieved with glyphosine at 5.6 kg a.i./ha, but
phytotoxicity was very high: severe apical chlorosis,
curling of leaves, and reduction of plant height and
yield. On the other hand, glyphosine at 1.4 and 2.8 kg
a.i./ha did not reduce the yield as compared with the
control.

Mon-8000 (Polado) at 0.08 and 0.17 kg a.i./ha
effectively controlled broomrape, but was slightly
phytotoxic to the crop. However, although higher doses
of the chemical (0.34 and (.78 kg a.i./ha) were able to
completely control broomrape, they adversely affected
the bean plants. Their visual phytotoxic effect at
12-14 days after treatment was very severe, causing
considerable reduction in the production of pods. Pod
production was also reduced by mon-8000 when applied at
0.08 kg a.i./ha, but this reduction was due to
competition between faba bean plants and broomrape.

Imazaquin (Scepter) at 0.4 and 0.8 kg a.i./ha
controlled broomrape satisfactorily for 2-3 weeks after
application, but was moderately phytotoxic to the crop.
Treatment with imazaquin at 0.2 kg a.i./ha was less
persistent than with the higher doses. although it
showed a slight phytotoxic effect on bean plants.

Imazethapyr (AC-499) at the highest dose (0.40 kg
a.i./ha) efficiently controlled broomrape for two
weeks. However, it did not seem very persistent.

The two herbicides, imazapyr (Arsenal) at
0.018-0.150 kg formulated product/ha and chlorsulfuron
(Glean) at 0.0018-0.015 kg a.i./ha were highly
phytotoxic to faba bean plants. and thus their affects
on broomrape could not be evaluated in the field.
However, in the greenhouse, chlorsulfuron applied at
the lowest rate (0.0018 kg a.i./ha) controlled
broomrape efficiently and was not phytotoxic to the
bean plants.

The following herbicides applied postemergence
(data not shown) had either a low or no effect on
broomrape at the range of rates shown in parenthesis:
pendimethalin ~ (Stomp, 0.25-2.24 kg a.i./ha),
flamprop-methyl (Mataven, 0.08-0.675 kg a.i./ha),
glufosinate (Finale, 0.18-1.5 kg a.i./ha), BASF-517
(Focus, 0.012-1.0 kg a.i./ha), bifenox (0.12-1.12 kg
a.i./ha), metazachlor (BASF-47914-H, butizan, 0.125-
1.0 kg a.i./ha), sethoxydim (Poast, 0.125-1.0 kg a.i./
ha), haloxifop-etoxiethyl (Gallant-125, 0.156-1.25 kg
a.i./ha), triclopyr (Garlon-4, 0.0312-0.25 kg a.i./ha),
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fluazipop-009 (0.07-0.56 kg a.i./ha), fluazipop-500
(0.07-0.57 kg a.i./ha), and clopyralid (Lontrel,
1.8-15.0 kg a.i./ha).

In the greenhouse (data not shown), preplant
incorporation of metolachlor (Dual) at 3.6 kg a.i./ha
and chlorsulfuron at0.0037 or 0.0075 and postemergence
application of chlorsulfuron at 0.0018 kg a.i./ha
controlled broomrape satisfactorily without phytotoxic
effects on the crop. Mon-097 (Acetochlor) at 2.24 or
4.48 kg a.i./ha controlled the broomrape, although it
was highly phytotoxic to bean plants. Other treatments
tested in the greenhouse as preplant incorporation of
bifenox (Modow) at 0.25-2.24 kg a.i./ha and
preemergence application of metazachlor (Butisan) at
the range of 0.025-2.0 kg a.i./ha had either a low or
no effect on broomrape.

In conclusion, postemergence applications of
glyphosine at 1.4 kg a.i./ha and mon-8000 at 0.08 or
0.17 kg a.i./ha were better in controlling broomrape
than the conventional treatment with glyphosate. In
this regard, attention also should be paid to some
other herbicides i.e., imazethapyr and chlorsuifuron
(applied  postemergence) and metolachlor and
chlorsulfuron (preplant incorporated).

Further studies should be conducted with the
herbicides that proved active against broomrape in faba
bean to get information on their possible use in
future. Also, crop response to herbicides under
weed-free conditions should be determined, because the
potential advantage to control the parasite must not be
shaded by crop yield reduction caused by the herbicide.
since this may occur with some chemicals even without
visible injury.
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Seed Quality and Nutrition

Hard-Seededness in Vicia faba L.

B.N. Jha and R.P. Sinha
Tirhut College of Agriculture,
Dholi, Muzaffarpur, 843121,
Bihar,

INDIA

Abstract

Thirteen genotypes of faba bean (Vicia fabaL.) were
screened for hard-seededness and different methods of
seed treatiment were employed to reduce this problem,
Hard seed percentages ranged between 64 in DB-15
and 94 in DB-3. Among the different methods emp-
loyed, a small incision in the seed coat was found to
be the most effective in breaking the hard-seededness
followed by scarification with seed scarifier. In
seed testing laboratories, the small incision method
can be safely employed to break the hard-seedednessin
V. faba.

Introduction

Literature  shows that in certain countries
hard-seededness is common in some faba bean (Vicia faba
L.) genotypes. It is regarded as one of the factors
responsible for seed dormancy. Even under suitable
conditions, the germination of hard faba bean seeds is
poor. This is mainly due to the thickness and
impermeability of seed coat. Mayer and Mayber (1982)
reported that impermeability of seed coat is common in
the Leguminosae family. The presence of the palisade
layer in seed coats of certain hard legume seeds is
assumed to be causally connected with their high degree
of impermeability (Esau 1979).

Such seeds create a serious problem while testing
germination in seed testing laboratories. Therefore.
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the present study was undertaken to screen some of the
genotypes for hard seeds and to develop an easy and
reproducible procedure for breaking seed dormancy
(hard-seededness) in faba bean.

Materials and Methods

The hard-seededness of 13 genotypes of faba bean (DB-1,
DB-3. DB-6. DB-11. DB-14, DB-15, DB-20. DB-24,
DB-29, DB-12, DB-82-2-2, DB-83-1, and DB-83-10)
was determined by recording the initial germination per-
centage for each genotype according to ISTA (1985).
Seed samples of the 13 faba bean genotypes were col-
lected one week after the harvest of the 1987 crop.
To investigate the feasibility of breaking seed
dormancy. a sub-sample of 400 seeds was obtained from
the original seed sample of each genotype and
subjected to the following physical and chemical
treatments:

- Incision: A small incision was made in the seed coat
by a sharp razor, taking care of embryonal axis.

- Scarification by sand paper: Seeds were placed on
ordinary sand paper and rubbed against its surface
for 5 min.

- Hot water: Seeds were soaked in hot water at 80 + 2°C
for 5 min.

- Scarification: Seeds were scarified with seed
scarifier for half a minute.

- Sulphuric acid treaimenr: Seeds were kept in
perforated pots and dipped in concentrated sulphuric
acid (HZSO4) for 5 min, followed by thorough washing
in running tap water.

- Comrol: No pretreatment was applied.

The 400 seeds of each treatment were tested for
germination in four replications. Data was statistically
analyzed with the iransformed values.

Results and Discussion

The data on germination of the 13 faba bean genotypes
is presented in Table 1. The germination percentage of
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Table 1. Germination percentage for seeds of 13 faba bean genotypes as affected by different treatments to break
seed dormancy. Each value is a mean of 4 replications of 100 seeds/treatment.

Genotype Germination %

Control Incision Sand paper Hot water Concentrated  Scarification

H,SO,

DB-1 9 99 17 4 19 75
DB-3 6 98 4 18 17 82
DB-6 9 99 12 13 65 80
DB-11 11 98 21 15 28 65
DB-14 15 96 17 28 38 72
DB-15 31 97 27 39 45 78
DB-20 14 98 11 15 28 70
DB-24 21 97 17 18 30 71
DB-29 17 99 15 25 75 65
DB-12 11 98 18 20 31 63
DB-82-2-2 23 97 23 30 33 72
DB-83-1 8 98 7 18 38 76
DB-83-10 6 99 8 14 18 72
Mean 13.9 97.9 15.2 19.8 35.8 72.4
SE+ 1.32 0.91 1.43 1.21 2.38 1.80
untreated seeds ranged from 6-31 with an average of  References

13.92, and the percentage of hard seed ranged from 64
in DB-15 to 94 in DB-3.

The treatment of seed was cffective in increasing
the germination percentage in most cases (Table 1).
Among the various methods tested, a small incision in
the seed coat and scarification with seed scarifier
were able to completely eliminate the hard-seededness
in all the genotypes tested. They also increased the
germination percentage (percentage of normal seedlings)
from 13.92 (control) to 97.92 (small incision) and
72.38 (seed scarification). The difference between the
last two treatments may be attributed to the ununiform
seed scarification, which resulted in an increased

number of abnormal seedlings. Although treatment with
sulfuric acid increased the percentages of normal
seedlings in DB-29 (75%) and DB-6 (65%). it did not
show similar effect on the remaining genotypes. The
highest amounts of hard faba bean seeds were recorded
when seeds were scarified over sand paper or treated
with hot water, indicating the ineffectiveness of these
treatments in breaking hard-seededness in Vicia faba.

From the results of this study, it can be concluded
that, in seed testing the problem of hard-seededness
in faba bean can easily be overcome by carefully making
a small incision on the seed coat without damaging the
embryo.
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Contributors’ Style Guide

Policy

The aim 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 primary
interest 1o 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 edited to maintain uniform style but
substantial ecditing 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 autbor(s) and not
the responsibility of ICARDA. Similarly, the use of trade names docs nol 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. Thec 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; scnd 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 ¢m or 17.4 cm wide.
Units of measurement are to be in the metric system; e.g. Uba, kg, g m., km, ml
(=milliliter), m?.
The numbers one to nine should be written as words except in combination with units of
measure: all other numbers should be written as numerals; ¢.g.. nine plants, 10 leaves, 9 g, ninth,
10th, 0700 hr.

Examples of common expressions and abbreviations

3 g: 18 mm: 300 m*: 4 Mar 1983: 27%; 50 five-day old plants; 1.6 million; 23 ug; 5°C; 1980/81 season;
1980-82 seasons: Fig.: No.; FAO:USA. Fertilizers: | kg N or P,0; or K,O/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 +, cocfficient(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). specics = sp./spp.. subspecies = subsp.. subgenus = subg.. forma = f., forma
specialis = f. sp.

References
Journal articles: Khalil, S. A. and Harrison. J.G. 1981. Methods of evaluating faba bean materials
for chocolate spot. FABIS No. 3: 51-52.,

Books:  Witcombe, J. R. and Erskine, W. (eds.). 1984. Genetic  resources and  their
exploitation-chickpca. faba beans, and lentils. Advances in Agricultural Biotechnology. Martinus
Nijhoff/Dr. W. Junk Publishers, The Hague, The Netherlands. 256 pp..s 1:Articles 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, London, 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, ICARDA, P.O. Box 5466, Aleppo, Syria.
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Book Reviews

Salt-Affected Soils

By Istvan Szabolcs

Publised by CRC Press, Inc., Florida, USA. 1989
ISBN 0-8493-4818-8

Hardcover price 163 USD

274 pp.

This book presents a state-of-the-art review of the
entire problem of soil salinity, including the nature
of this phenomenon and the extent of salt-affected
soils in different parts of the world in relation to
the environmental conditions under different climatic,
geochemical, and hydrological circumstances. The book
also stresses that it is important to characterize the
main areas where salt-affected soils appear and the
physical and chemical properties that have a bearing on
the potential for agricultural production, horticulture
and sylviculture, and on environmental problems.

Contents: i)salt-affected soils as a world problem,
ii)landscape  geochemistry of salt-affected soils,
iii)behavior and effect of the principal types of salt
and their compounds in formation of salt-affected
soils, iv)types, formation and properties of
salt-affected soils. v)secondary salinization and/or
alkalization of irrigated soils and potential
salt-affected soils, vi)principles of utilization and
reclamation of salt-affected soils, vii)references, and
viii)index,

Constraints to Production of
Pulses in Bangladesh

By E.S. Elias

Published by the Regional Research and Development
Centre for Coarse Grains, Pulses, Roots and Tubers
ISBN 979-8058-60-0

Softcover price 5.00 USD

93 pp.

Ar12 1989 T 24 Gaeds 3,00 ¢ G Ud
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This research report analyzes the declining per capita
availability of pulses in Bangladesh. The focus is on
the socio-economic position of pulses in relation to
farm profitability, labor, and capital inputs. The
author indicates that the increasing commercialization
of agriculture has bypassed pulse crops. In view of the
nutritional importance of pulses, he recommends more
policy attention to improve the position of pulses in
relation to other crops, and calls for more upstream
research to generate more production technology.

- .

If you have any

* faba bean news

* announcements of meetings
* book reviews

* new research interests

* suggestions

Please send them t(o:

FABIS
ICARDA, Box 5466
Aleppo, SYRIA
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Faba Bean Workshop in Zaragoza

A workshop on the present status and future prospects
of faba bean production and improvement in the
Mediterranean countries was held in Zaragoza, Spain
from 27-29 June 1989. Scientists from 11 Mediterranean
countries participated in the workshop, which was
organized by the Centre International de Hautes Etudes
Agronomiques Mediterraneennes (CIHEAM), the
International Center for Agricultural Research in the
Dry Areas (ICARDA), and the European Community
Commission (ECC). i

The continued importance of faba bean in human
nutrition, animal feed, and farming systems was
stressed in all papers, but it was also noted that both
acreage and production have been decreasing steadily
over the past two decades. This is mainly due to
several technical and economic constraints as listed
below:

- Biotic constraints; e.g., lack of high and stable
yielding cultivars and susceptibility to parasitic
weeds, diseases, and insect pests.

- Abiotic stresses; e.g., drought, heat, and cold.

- Poor crop management; e.g., planting date, population
density, weed control, P fertilization,
mechanization, etc.

- Anti-nutritional factors and their negative effect on
consumption.

- Inefficient extension of important research findings.

- Low market prices.

- Competition from subsidized crops; e.g., sunflower.

Most of the constraints are common throughout the
Mediterranean region, although their severity varies
from country to country. However, because the European
Mediterranean countries have generally stronger
research capabilities than the NARs in the remaining
countrics, the need for collaboration, training, and
networking was stressed in discussions at the workshop.
Already network development has been initiated in West
Asia and North Africa by ICARDA. This may be extended
to include all sides of the Mediterranean.
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Although several research results presented in the
workshop were promising in solving the production
constraints mentioned above, the participants felt the
need for further efforts in several research areas.
Based on the deliberations and discussions during the
workshop, research priorities, areas and mechanisms of
collaboration were determined.

The proceedings of the workshop will be published
by CIHEAM.

International Symposium on Faba Bean
Production and Improvement
Research in China

A symposium on faba bean production and improvement
was held at Hangzou, China 24-26 May 1989. Scientists
from throughout China, as well as senior representa-
tives of the Chinese Academy of Agricultural Sciences
(CAAS). the Zheijiang Academy of Agricultural Sciences.
the Zheijiang Commission of Science and Technology,
and ICARDA participated.

All aspects of faba bean research were presented
and discussed at the symposium. As this was the first
such meeting to bring together Chinese faba bean
scientists from around the country, it provided an
excellent opportunity to review the current status of
production and research, and also to develop a strategy
for future research activities. It is hoped that the
constructive and interesting discussions held will
foster the development of closer collaboration and
exchange of germplasm material between Chinese
scientists in a regional faba bean research network.

At the end of the meeting, the participants agreed
on the development of coordinated trials for screening
for yield and disease resistance in the autumn planted
area, which currently accounts for over 90% of the
total faba bean production in China.

The proceedings of the symposium will be published
by ICARDA in collaboration with the CAAS.
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Forthcoming Events

Symposium on Land Drainage for
Salinity Control in Arid
and Semi-Arid Regions

The symposium, organized by the Advisory Panel on Land
Drainage in Egypt, and sponsored by the Ministry of
Public Works and Water Resources, Egypt and the
Ministry of Foreign Affairs, The Netherlands, will be
held in Cairo, Egypt, 26 Feb -3 Mar 1990. There will be
five sessions, namely (i) physical features of areas in
need of drainage; (ii) design of drainage systems;
(iii) drainage technology; (iv) ecological aspects,
including reuse of drainage water; and (v) economy of
drainage. Each session will be introduced by a keynote
speaker followed by a presentation of papers and a
discussion.

For more information please write to:

Secretariat

Drainage Research Institute
Irrigation Building 13

Giza Street, Giza, EGYPT

First International Conference
on Soil Solarization

The conference, organized by the Faculty of
Agriculture, University of Jordan and the Food and
Agriculture Organization of the United Nations (FAO).
will be held in Amman, Jordan, 19-15 Feb 1990. The
objective of the conference is to discuss and
illustrate available technology on soil solarization as
an integrated method of improving plant health, growth,
and yield in arid agriculture and as a safe, cheap, and
effective alternative to chemical treatment. The
program will include: (i) invited papers on principles
and technology of soil solarization, application of
soil solarization in different cropping systems and the
control of multiple plant pathogens and pests, and
future technological developments and uses of soil
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solarization; (ii) contributed research papers on new
findings on soil solarization; and (iii) demonstrations
on soil solarization.

For more information, write to:

Dr. W. Abu-Gharbieh
Faculty of Agriculture
University of Jordan
Amman, JORDAN

The Second International Food
Legume Research Conference

This conference will be held in Cairo, Egypt in March
1991. The objectives of the meeting will be (1) to
review and assess recent results from national and
international research programs on cool season food
legumes and (2) to develop strategies for increasing
production per unit area and increasing use of these
cool season food legumes in various cropping systems.
Both basic and applied research will be addressed and
multidisciplinary research efforts will be emphasized.

Recent success in development of low neurotoxin
lines of grass pea (Lathyrus sativus) has resulted in
the addition of this promising cool season food legume
to the list of species, i.e., pea (Pisum sativum).
lentil (Lens culinaris), faba bean (Vicia faba), and
chickpea (Cicer arietinum) that were covered in the
first meeting, held at Spokane, Washington, USA in
1986.

For additional information. please write to:

Dr. A.E. Slinkard
IFLRC-I1

Crop Development Center
University of Saskatchewan
Saskatoon, Sask. STN OW0
CANADA
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International Symposium on
Aphid-Plant Interaction:
Population to Molecules

The symposium, sponsored by the Oklahoma State
University and the USDA, Agricultural Research Service,
will be held at Stillwater, Oklahoma, USA, 12-17 Aug
1990. The symposium will provide a forum for
international scientists to present their latest
results in aphid related research. Leading scientists
in the respective fields will give keynote addresses,
and voluntary papers will highlight research activities
from many parts of the world. The main topics of the
meeting will be: (i) tritrophic aspects of aphid/host
interactions; (ii) genetics and host plant resistance
to aphids; (iii) molecular basis for aphid/plant
interactions; (iv) aphids as virus vectors; and (v)
synthesis of new strategies for aphid management.

For more information please write to:

Aphid Symposium Committee
Department of Entomology
Oklahoma State University

501 Life Science West

Stillwater, Oklahoma 74078, USA

International Conference on
Agricultural Engineering

The conference will be held 24-27 Oct 1990 at Berlin,
Federal Republic of Germany.

For further information, please write to:

Mr. Dipl.-Ing. Erich Luckey
Verein Deutscher Ingenieure
VDI-Fachgruppe Landtechnik
Graf-Recke-Strasse 84
D-4000 Duesseldorf 1
Federal Republic of Germany
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DOCUMENT COLLECTION

With the financial sup-
port of the Interna-
tional Development Cen-
tre (IDRC), ICARDA is
building up its docu-
ment collection on faba
bean. The collection
will be used to supply
needed documents to
scientists  in  develop-
ing countries.

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

FABIS
ICARDA

Box 5466
Aleppo, Syria

1989
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ICARDA publications deposited at
AGRICULTURAL libraries

ICARDA is inviting many of the AGRICULTURAL libraries to accept all its pub-
lications in English and French and to make these available to other libraries
under normal inter-library loan and photocopy procedures.

Libraries that have accepted to do so are listed here:

Libraries Division Library
Agriculture Canada Agricultural University
Ottawa K1A 0C5 Postbus 9100
CANADA 6700 HA Wageningen
NETHERLANDS
Telex 533283 canagric ott Telex 45015 blhwg nl
Helsinki University John Hjeltnes
Library of Agriculture Head Librarian
Viikki The Library of the Agricultural University
SF-00710 Helsinki of Norway
FINLAND P.O. Box 12
N-1432 Aas-NLH
Telex 122 352 hymk sf NORWAY

Telefax (90)708 5011
Telex (56) 77125 nlhbi n

J-F. Giovannetti

Chef du Service Central IST
Avenue du Val de Montferrand
BP 5035

34032 Montpellier Cedex
FRANCE

Telex 480 762f
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Future Surveys on Legume
Storage Insect Pests

Since its establishment in 1977, ICARDA has given the
study of the problem of legume storage insect pests a
high research priority. After conducting a survey of
the importance, distribution, and control methods of
faba bean, lentil, and chickpea storage insect pests in
Syria and Jordan in collaboration with the respective
national programs, ICARDA is now in the position to
work with other national programs in West Asia and
North Africa to undertake similar surveys. ICARDA
entomologists will be happy to provide information on
survey methodologies and techniques, or participate in
the designing and conduct of surveys with national
programs and assist in developing research projects for
cheap and safe control of storage insects of seed
legumes.

For further information, contact:

Leader

Food Legume Improvement Program
ICARDA, P.O. Box. 5466, Aleppo
SYRIA

ICARDA Faba Bean Improvement
Research Transferred to
Douyet, Morocco

As of | Sept 1989 the faba bean improvement team of
ICARDA, comprised of Dr. Salim B. Hanounik,
Pathologist, and Dr. Larry D. Robertson, Breeder, will
be stationed at Douyet Research Station of INRA near
Fes, Morocco. This is the result of the decision by
ICARDA to decentralize its breeding work and bring it
closer to the national programs. This process was
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started last season with the planting of about 4 ha
with different trials and nurseries at Douyet Research
Station.

With this transfer to the heartland of faba bean
production in the ICARDA region, the national programs
in North Africa should have easier access to developed
materials. This move will increase ICARDA scientists’
contacts with the scientists of the region and will
help develop stronger national faba bean improvement
teams capable of assuming major responsibility for
cultivar development and release.

The shift to Morocco will result in several
research priority shifts, such as the reduction of work
on breeding for ascochyta blight resistance, and
increased effort on developing resistance to Orobanche
and stem nematodes. Work of a medium to long-term
interest, such as development of determinates,
independent vascular supply (IVS), and closed flower
(self-pollinated) types requiring a strong central
facility will be continued from the North African
research base at Douyet.

ICARDA's central headquarters will not entirely
terminate faba bean activities. The most important
activity that will continue at headquarters is that
related to the genetic resources of faba bean. ICARDA
will continue not only to maintain the current ILB and
BPL (pure-line) collections but also to expand them.
Also continuing will be a component of general training
on faba bean, and the FABIS Information Network. FABIS
Newsletter will continue to be published at ICARDA
headquarters.

This move of ICARDA’s faba bean improvement team
to Morocco is a reflection of ICARDA’s commitment
to accelerate the pace of developing national program
capabilitics. We wish the team all success in this
important move and look forward to fruitful results.

1989 T 24 icwele 3,00 « gl Ar7



NEWS
Announcemenis

Release of Faba Bean Lines
in Peru

At the Universidad Nacional Agraria, Lima, Peru three
faba bean lines -- Sevilla Giant, Aquadulche, and Reina
Blanca -- will be increased in 1990 for release to
farmers.

International Course for
Development-Oriented Research
in Agriculture (ICRA)

ICRA is a post-academic course for young agricultural
scientists working in developing countries. Its aim is
to prepare them for applying their specialized training
to research designed to produce results that are
appropriate to the circumstances of farmers and
compatible with the broader aims of governments. The
course will be held at Wageningen, The Netherlands from
15 Jan to 4 Aug 1990.

The ICRA training will provide participants with
the necessary background knowledge and awareness of
opportunities for. and constraints to, agricultural
development and enable them to use this knowledge in
their own research programs.

The course combines theoretical training in
Wageningen with a 3-month field study in a developing
country.

Scholarships are available covering all travel
costs, tuition, board and lodging at Wageningen and in
the field. health insurance and modest allowences for
incidental expenses. Closing date for applications is |
Sept 1989.

Minimum requirements are:

- An M.Sc. or equivalent degree from a recognized
university

- Good knowledge of English language

- Age under 35.

For further information and an application form, write
to:

The Director of Studies

ICRA, P.O. Box 88

6700 AB Wageningen, The NETHERLANDS
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Courses in Agriculture and Rural
Development, 1990, Skills and
Training in the United States

for Foreign Profesionals

The US Department of Agriculture (USAD) will offer
participants from developing countries, 37 courses in
agriculture and rural development. The courses covering
a broad range of subject matter, from technical
agricultural fields to field management, communication,
and trainer development, will last from 2 to 13 weeks
and include a mix of practical experience, field
observation, and classroom activity. The courses are
highly interactive so participants can share ideas with
each other as they gain knowledge and practical skills.

For further information, please contact:

Short Course Coordinator

International Training Division

Office of International Cooperation and
Development (OICD)

US Department of Agriculture
Washington, D.C. 20250-4300

Telex 7400228 CDOP UC

Course on Legumes in Cropping
systems of the Tropics
and Subtropics

The Centre for Agriculture in the Tropics and
Subtropics of the University of Hohenheim will organize
the second interdisciplinary 3-weeks-course (in summer
1990) on legumes in cropping systems of the tropics and
subtropics.

The main objective of the course is to discuss the
principles of legumes and the benefits and possiblities
of their integration into tropical and subtropical
cropping systems, with particular emphasis on recent
research developments and their importance in tropical
production systems.

For more information and application forms, write to:

The Course Coordinator

Centre for Agriculture in the

Tropics and subtropics

University of Hohenheim

P.O. Box 700562

7000 Stuttgart 70

FEDERAL REPUBLIC OF GERMANY
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Need More Information ?

Need More Information on
ICARDA Publications and Services ?

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, and Wheat Newsletter)

This ICARDA service is aimed at cereals researchers in
the Near East and North Africa region and
Mediterranean-type environments. It publishes up-to-
the-minute short scientific papers on the latest re-
search results and news items. RACHIS seeks to contrib-
ute to improved barley and durum wheat 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 discase 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 insecls
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.

Introduction to Food Legume Physiology

This comprehensive 105-page technical wmanual is
designed for food legume scientists and their support
staff. It covers several areas of food legume
physiology in a practical way, with examples whenever
possible. The book contains four chapters covering the
following: plant structure and physiological functions;
mineral nulrition: photoperiodism, vernalization, crop
canopy and radiation, and growth analysis; and
physiology and crop improvement. For your copy, write
Training Coordination Unit.

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

1989 T 24 Gnede 8,50 ¢ gy ArS



NEWS
Need More Information ?

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 Coordination Unit.

Checklist of Journal Articles from ICARDA 1978 - 1987
This checklist, compiled to bring information to the
attention of the scientific community, consists of
references of articles by ICARDA research scientists
submitted to refereed scientific journals as of 1978,
Each reference includes within year of publication:
author, primary title, volume number, issue number,
pagination. language code of the article and/or summary
when necessary. and AGRIS reference number. For your
copy write STIP.

Opportunities for Field Research at ICARDA
This brochure is intended primarily to assist Master of
Science candidates, who are enrolled at national univer-

sl
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sities within ICARDA region and selected for the Grad-
uate Research Training Program. It explains to them the
opportunity they have to conduct their thesis research
work at ICARDA research sites under the supervision of
distinguished international scientists. For your copy,
writle GRI Program, Training Coordination Unit.

Opportunities  for
Resenrch at ICARDA
ICARDA has active training courses on the development
and improvement of food legumes, cereals, and forages
with ICARDA’s research scientists. trained instructors,
and proven programs. For a complete brochure of the
training opportunities at ICARDA, write Training
Coordination Unit.

Training and Post-Graduate

TO OBTAIN PUBLICATIONS:

Address requests for publications to the specific
department or service cited above, at: ICARDA, P.O. 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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