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Multivariate Analysis on the Basis of
Physical Quality Characters of
Vicia faba L. Seed

Dhirendra Khare and C.B. Singh
Department of Plant Breeding and Genetics
J.N. Agricultural University, Jabalpur, M.P.
INDIA

Abstract

The genetic divergence in 25 genotypes has been assessed
through Mahalanobis D? analysis of physical quality
characters. The analysis revealed considerable genetic
diversity, and the genotypes could be grouped in three
groups. There was no relationship between geographical
distribution and genotypic diversity. The genotypes in the
cluster having minimum hard seededness have maximum
hydration, swelling, and da! recovery percentage and pro-
tein content per seed.

Introduction

Hard sccdedness is cconomically an important attribute of
Vicia faba L. becausc it adversely affects the cooking quality
although it may be associated with high sced viability. The
present investigation was undertaken to find out whether
the hardscededness of faba bean is rclated to genctic
diversity and how the other physical characters of the seed
arc associated with hardsecdedness.

Materials and Methods

Twenty-five genotypes of faba bean from different parts of
India were grown during winter at Livestock Farm, J.N.
Agricultural University Jabalpur, India (23.9°N latitude;
79.58°E longitude; at an altitude of 411.87 m) in randomized
complete block design with four replications, with 30-cm
row spacing and 15-cm plant spacing. The soil of the farm is
Typic chromustent with clayey-texturc and a pH of 7.5. The
crop was fertilized with 20 kg N and 80 kg P,0,/ha. At
maturity, 10 plants from each plot were selected for making
abservations on 100-secd weight (g), hydration coefTicient
(%), swelling cocfficient (%), hull (%), dal recovery (%),
cooking time (min) (Shivashankar et al. 1974), hard-sced
percentage (Annonymus 1985) and protein (g) per sced.

Generalized distance was estimated by D? statistic
(Mahalanobis 1936) and clusters of genotypes were formed
by Tocher’s method (Rao 1952).

Results and Discussion

On the basis of the quality characters of the seed, the
genotypes were grouped into three clusters. The highest
inter-cluster distance was obscrved between cluster 11 and
IIT and minimum between [ and I with maximum intraclus-
ter distance in cluster 1 (Table 1). Cluster 1 had highest
number (11} of genotypes followed by cluster 11 (8 genotypes)
(Table 1). Distribution of genotypes from different regions
of India in various clusters revealed no relationship be-
tween geographic location and genetic diversity. This is
probably because collections of faba bean genotypes hold at
various locations in India might originally belong to the
same geographical area i.c., northern hills of Himalaya.
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Table 1 Average inter-and intracluster D? and D values (in
parenthesis) and composition of clusters on the basisof  physical
characters of the seed.

Clusters | 11 111 Geno- Source
types (number of
genotypes)

| 986.13  22973.66 26972.13 n Bihar(4),

Malwa(3).
Haryana(2).
IARI(1),
UP(1)

(3140) (15157 (164.23)

I 81452 3126591 6 Bihar(2),
IARI(2),UP
Malwa(1),
Haryana(1),

Rajasthan(1)

(28.54) (176.82)

m 58158 6 Bihar(3).
ur(2)

(24.11) Malwa(1)

Genotypes of cluster 111 had maximum hydration
cocfficient, swelling cocfficient, and dal recovery pereent-
age followed by cluster 1 and 11 (Table 2). Genotypces of
cluster 111 cooked in minimum time; had minimum hard-
sced percentage and hull percentage; and had maximum hy-
dration, swelling coefficicnt, da/ rccovery and prolein
content per sced. It revealed that to overcome the problem
of hardscededness, genetic improvement of faba bean should
be done in the background of cluster I11.

Table 2 Cluster mean of different quality characters of the
seed.

Character Cluster
I 11 m

100 seed weight (g) 21.32 16.16 20.05
Hydration coefficicnt (%) 174.32 161.46  184.20
Swelling cocfficicnt (%)  181.73 17634 20479
Hull (%) 13.89 16.75 10.50
Dal recovery (%) 84.31 84.49 87.53
Protein content (g)/seed  0.047 0.039 0.049
Cooking time (min) 67.26 53.20 41.25

Hard seed (%) 66.88 80.21 4150
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Reproductive Abscission Patterns
in Faba Bean
(Vicia faba L. cv. Troy)

P.E. Clifford’, B.S. Pentland' and A.D. Baylis?
1. Department of Biology

The Queen’s University of Belfast

Belfast BT7 INN, Northern Ireland

IRELAND

2. Plant Physiology Section

ICI Agrochemicals

Jealott’s Hill, Research Station

Bracknell RG12 6EY

ENGLAND

Abstract

Abscission patterns of reproductive structures were exam-
ined in Vicia faba L. cv. Troy grown under controlled-
environment conditions. Reproductive structures could
abscise as either buds, flowers or fruits but these struc-
tures differed markedly in their abscission susceptibilities
(Nowers > fruits > buds). For any reproductive structure,
likelihood of abscission was dependent both on position
within the raceme and raceme position on the stem. Over-
all abscission levels in plants were such that only 17% of
buds eventually produced retained fruits.

Introduction

The realizations of reproductive sink potential in grain
legumes is limited to 10-30% (Sinha 1977) because of
premature abscission of reproductive structures, which is
thus one of several critical physiological traits determining
harvestable yield (Hardwick 1988). Typically, abscission
occurs once a precisc complement of developing fruits has
been established. First-set fruits could cause abscission of
younger reproductive structures by the relcase of abscission
inducing factors (Tamas et al. 1979; Huff and Dybing 1980)
or by compcting for available assimilate, mineral nutrients
or growth regulators (Clifford 1979; Chapman and Sadjadi
1981). Anundcrstanding of the physiological basis of repro-
ductive abscission in grain legumes obviously benefit from

Ard0 1990 Jy¥1 5518 27 Tuade 3,85 0 il

detailed information on abscission patterns within the ra-
cemc. This work reports an examination of abscission
patterns for buds, flowers and fruits in a single cultivar of
faba bean grown under controlled-environment conditions.

Materials and Methods

Plants of Vicia faba L. cv. Troy were raised from seed in
sand culture (3 plants/pot; pot size = 25cm diam.) in a
heated greenhouse with supplementary lighting to provide
a 16h photoperiod. Two weeks after emergence, plants
were selected for uniformity and thinned to asingle plant in
each pot. Twenty plants were then transferred to a Sherer-
Gillett controlled-cnvironment cabinet (16h photoperiod;
24/17°C day/night temperatures; PAR 350 umol m?/s at
top of plants). Full-strength Hoagland solution (Hoagland
& Arnon 1950) wassupplied three times weekly. The stage
supporting the pots was lowered progressively so that a
constant difference (ca 100 cm) could be kept between
lighting source and the top of plants. No manual tripping of
flowers was carried out during the study. The cultivar Troy
is highly autofertile and tripping is likely to produce only
minor increases in fruit set (D.A. Bond, personal commu-
nication).

Racemcs were produced on some plants as carlyas the
cighth node, but recording commenced with racemes at
node 10 (16 out of 20 plants produced racemes at this nodc).
The total number of positions on racemes at which buds
could be initiated ranged from 3-7 but thc most usual
number was 5. The developmental progress of reproductive
structures (Kambal 1969) was noted daily for cach position
on every raceme. A flower was recognized as such from
the fully-reflexed standard petal stage up to the presence of
a young fruit of <1.0cm in length still encloscd by withered
petals. Bud and fruit stages were defined as before or after
the flower stage respectively. Data for abscission or reten-
tion of reproductive structures was collected for successive,
nodal positions until the pericarp of fruits on lower repro-
ductive nodes (nodes 10-16) had turned dark brown. At this
time, complete abscission/retention data were available lor
reproductive nodces 10-29 (although reproductive develop-
ment was continuing for further reproductive nodes up 1o
node 34). It was usual for plants to produce reproductive
axillary shoots but data collection for all plants was re-
stricted to racemes produced on the main stem.
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Results and Discussion

The pattern of abscission/retention of buds, flowers and
fruits within the raceme is shown for nodes 10-29 collec-
tively in Table 1. Clearly, abscission took place as cither
buds, flowers or fruits, but probability of abscission was by
far the highest for flowers at all raceme positions. Proba-
bility of fruit retention was highcst (34%) at the first raceme
postion, was low (8-12%) at the subsequent three raceme
positions, and high again (17-18%) at the final two raccme
pasitions. Susceptibility of flowers to abscigincreasad markudy
from the first to the second raceme position (cf. 48%
abscission at raceme position 1 with 78% abscission at
raceme position 2) and was maintained at a high level (69-
78%) at all further positions on the raceme. Probability of
bud abscission seemingly fell progressively along the ra-
ceme (from 5% abscission at raceme position 1 to <1%
abscission at raceme position 6), but there were no obvious
changes in probabilities of fruit abscission between raccme
positions 1-6. Overall abscission probabilities of buds, flow-
ers and fruits were estimated for nodes 10-29 collectively as:
buds = 3%, flowers = 69%, and fruits = 11% (dcrived from
data of Table 1 but taking into account variation in number
of observations at each raceme position). In a similar
fashion, the overall retention probability of fruits for nodes
10-29 collectively was estimated as 17% (i.e. % initiated
buds which eventually produced retained fruits over this
region of the stem.

Table 1. Abscission/rctention probabiltics of buds, flowers
and fruits of faba bean in relationto position on the raceme.
Data are presented for reproductive nodes 10-29. Values
are the mean for 20 replicate plants. n=number of observa-
tions upon which each sct of values is based. Raccmes could
initiate buds at up to 7 positions on the peduncle, but data
are shown for raceme positions 1-6 only.

Position on raceme
Probability (%)

m @ @ @ G O

Nodes 10-29 n=396 n=396 n=381 n=367 n=337 n=162
Bud abscission 5.1 40 34 14 0.6 0.6
Flower abscission 47.7 783 716 782 694 728
Fruit abscission 134 93 129 93 11.5 99
Fruit retention  33.8 84 121 111 185 16.7

The pattern of abscission/retention of buds, flowers
and fruits within the raceme in relation to raceme position
on the stem is shown in Table 2. It seemed that likelihood of
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fruit retention within the raceme was not the same for
different raceme positions on the stem. For the raceme at
node 14, the tendency for a fruit to be retained at the first
raceme position was very high (i.c. 85% fruit retention at
raceme position 1). In contrast, highest probability of fruit
retention for the raceme at node 20 occurred at the last two
raceme positions (i.e. 15 and 30% fruit retention at raccme
positions 4 and 5 respectively) and fruits had more-or-less
similar probabilitics of retention ( 15-25%) at successive
positions along the raceme at node 26. Examination of data
for other individual nodes (data not shown) reinforced the
view that these differences were real. Differences partly
disappcared when abscission/retention data were assembled
for groups of nodes representing lower, middle and upper
regions of the stem, but it was still clear that probability of
fruit retention for lower nodes was highest at the first
raceme position compared with middle and upper ones
where probability of fruit retention was more even at first
and last positions on the raccme (cf. 53% fruit retention at
raceme position 1 for nodes 10-16 and <28% fruit retention
at any position on the raceme for nodes 17-23 and nodes 24-
29). Trends for abscission patterns of buds, flowers and
fruits within the raceme were the same as those already
noted for nodes 10-29 collectively except that it seemed that
buds were more susceptible to abscission on racemes borne
at lower nodes (sce 12-2% bud abscission at raceme posi-
tions 1-6 for nodes 10-16). Examination of individual nodc
data for nodes 10-16 (data not shown) made it clcar that the
latter was due to particularly high bud abscission probabili-
tics for racemes borne at nodes 10, 11 and 12.

Some features of thesc patterns of abscission/retention
of reproductive structures within the faba bean raceme are
readily explained while others are not. For example, prefer-
ential fruit retention at first and last positions on the raccme
with a definite decline in fruit retention in middle raceme
positions could be due to first-set fruits relcasing abscis-
sion-inducing factors which then show acropctal (although
limited) transport along the pcduncle. Similarly, high fruit
retention at the first raceme position for a lower node
changing to more equal fruit retention at first and last
raceme positions for middle and upper nodes could be the
result of competition for essential factors (c.g. assimilatc,
mineral nutrients, growth regulators) which intensifics with
further plant development. Such incrcascd compctition
might arise once sced filling commences at lower nodes
(Aufhammeret al. 1987). In contrast, it is difficult to provide
aprecise rcason why flowers (and not buds or fruits) arc the
most likely form in which reproductive structures arc shed.
In this study, it was noted that recently opened flowers were
never shed and most flower abscission occurred in the form
of closed flowers showing petal wilting/senescence (Pentland
1990). That reproductive abscission occurs mainly as flow-
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Table 2. Abscission/retention probabilities of buds, flowers and fruits of faba bean in
relation to position on the raceme. Data are presented for single reproductive nodes (nodes
14,20 and 26) and for groups of reproductive nodes (nodes 10-16, 17-23 and 24-29). Values
are the mean for 20 replicate plants. n = number of observations upon which each set of
values is based. Racemes could initiate buds at up to 7 positions on the peduncle, but single
node data arc shown for raccme positions 1-5 only and grouped node data are shown for

raceme positions 1-6 only.

Position on raceme

Probability (%)

) ) ©) @) ®) ©
Node 14 n=20 n=20 n=20 n=20 n=18
Bud abscission 0 0 0 0 0
Flower abscission 15 75 15 90 83
Fruit abscission 0 15 25 5 0
Fruit retention 85 10 0 5 17
Node 20 n=20 n=20 n=20 n=20 n=20
Bud abscission 0 5 0 5 0
Flower abscission 80 85 85 75 45
Fruit abscission 10 S 5 5 25
Fruit retention 10 S 10 15 30
Node 26 n=20 n=20 n=20 n=20 n=19
Bud abscission 0 0 0 0 0
Flower abscission 50 75 85 65 68
Fruit abscission 25 5 0 20 11
Fruit retention 25 20 15 15 21
Nodes 10-16 n=136 n=136 n=122 n=109 n=88 n=45
Bud abscission 11.8 103 9.0 28 23 22
Flower abscission 294 69.9 70.5 82.6 84.1 86.7
Fruit abscission 59 74 11.5 64 6.8 6.7
Fruit retention 529 124 9.0 82 6.8 44
Nodes 17-23 n=140 n=140 n=140 n=140 n=137 n=66
Bud abscission 14 14 0.7 0.7 0.0 0.0
Flower abscission 58.6 88.6 79.3 822 66.4 728
Fruit abscission 193 6.4 93 9.3 95 10.6
Fruit retention 20.7 36 10.7 78 24.1 16.6
Nodes 24-29 n=120 n=120 n=119 n=118 n=112 n=351
Bud abscission 1.7 0.0 0.8 09 0.0 0.0
Flower abscission 559 758 63.1 69.5 61.6 60.8
Fruit abscission 15.0 15.0 18.5 119 179 11.8
Fruit rctention 274 92 17.6 17.7 20.5 274

crs in faba bean has been recongnized but no reasons given
(Gates et al. 1983). Anatomical constraints posed by vascu-
lature within the raceme arc unlikely (White et a/. 1984) and
it is usually thought that little barrier to fruit sct exists from
lack of pollination in self-pollinatcd varictics (Chapman
and Peat 1978). Since dcmand for assimilate by flower sinks
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is much lower than that by bud or fruit sinks in grain
legumecs (Clifford and Binnic 1988) it could be argued that
predominance of flower abscission in faba bean is unlikely
to be due to lack of assimilate per se but more likely the
result of precise chemical signals derived from set fruits or
elsewhere in the plant. On the other hand, abscission of

FABIS Newsletter 27, December 1990 En7



SHORT COMMUNICATIONS
Physiology and Microbiology

buds and fruits albeit at low levels is probably an effect of
compctition for a limited assimilate supply. Indced, high
bud abscission at lower nodes as observed in this study,
might reflect the necessity of plants to reach a particular
devclopmental stage (e.g. lcaf area, root size) before repro-
ductive growth can take priority.

Over-production of reproductive structures and their
premature abscission is reccognized as an adaptive strategy
ensuring maximal fruit sct in the face of losses duc to
adverse cnvironmental conditions, discase, or predation by
insects (Stephenson 1981). The physiological basis of pre-
mature abscission is not clear (sce Introduction), but there
is ample evidence for grain lcgumes that fruit sct and total
seed weight at least within the raceme can be increased by
avariety of treatments (¢.g. main-stem decapitation, Binnic
and Clifford 1980; removal of excess reproductive struc-
tures, Tayo 1980; supply of raceme-localised supplemental
light, Myers et al. 1987; direct application of growth regula-
tors, Crosby et al. 1981).

Elucidation of the physiological basis of premature
abscission in faba bean opens up possibilities of yicld
increases through application of commercial growth regu-
lators. Information on patterns of abscission and retention
of buds, flowers and fruits can assist in such elucidation. The
spatial rclationship between retaincd and abscising repro-
ductive structures in the faba bean raceme suggests that
first-set fruits rclease growth regulators that induce abscis-
sion of rcmaining buds, flowers and fruits. Althoughreports
of such release exists for some grain legumes they are not
conclusive for faba bean (Dicthelm er al. 1988). The avail-
able evidence suggests that it is more likely that reproduc-
tive abscission in faba bean is controlled primarily by first-
set fruits competing successfully with other reproductive
structures for a limited supply of factors (e.g. assimilate,
mineral nutrients, growth regulators) that arc essential for
normal development. Competition for assimilate could
become more acute when vegetative growth predominates
which might explain why abscission/retention patterns within
the raccme of faba bean change with raccme position on the
stem (sce also Gates ef al. 1983). Competition for growth
rcgulators, rather than for assimilate, could explain why
flowers form the bulk of reproductive losses in faba bean
cven when they are such small sinks in relation to buds or
fruits. Interaction may occur between supply of assimilate
and growth regulators so that assimilate export to roots
determines the availability to the shoot of root-synthesised
cytokinins that influence abscission and/or sink activity of
reproductive structures (Clifford 1981). There is evidence
that cytokinin sprays arc particularly effective at improving
fruit set in faba bean (Clifford, Pentland and Baylis, unpub-
lished) as well as in other grain legumes (Carlson et al. 1987
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and references therein). If such foregoing competitive ef-
fects arc the prime cause of premature reproductive abscis-
sion in faba bean, improvements in fruit set and seed yicld
on a per plant basis might be achieved through growth
regulating chemicals particularly those that are able to alter
sink activity of reproductive structures, increase cytokinin
production by roots, or reducc carbohydrate allocation to
vegetative growth,
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Performance of Three Cultivars of Faba
Beans (Vicia faba L.) Grown under
Rainfed Conditions in the Western Part
of the Jamahiria

Fawzi A, Taher and Ali A. Wali
Faculty of Science

Department of Botany

P.O. Box. 13148

Al-Fateh University

Tripoli, Libya, Jamahiria

Abstract

A field experiment was conducted at the Agricultural Ex-
perimental Station, El-Fateh University, Tripoli during
the 1983-84 seasons to study the growth and yield of three
cultivars of faba bean, namely Giza, Italiana, and
Aquadulce, grown under rainfed conditions. The Egyp-
tion cultivar (Giza) proved superior to the other twocvs in
almost all the characters studied. It outyielded cvs
Aquadulce and Italiana by 25.8% and 95.5%, respectively.
In addition, it gave the highest leaf area index, plant
height, number of tillers/plant, and number and weight of
seeds/plant. Cv Aquadulce produced the highest 1000-
seed weight due to its large seed size.
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Interaction of Sulphur and Phosphorus
Fertilizers on Yield and Nutrient
Composition of Faba Bean Grown

on Black Soils of Central India

G.S. Nayak and A.K. Dwivedi
Department of Soil Science and
Agricultural Chemistry

J.N. Krishi Vishwa Vidyalaya
Jabalpur - 482004, INDIA

Abstract

Afield trial was conducted to evaluate the effect of different
applications of sulphur (0, 30, 60 kg S/ha) and phospho-
rus (0,40,80 kg PzOs/ha) on grain and straw yields and nu-
trient composition of faba bean grown on a black soil (typic
chromustert). Increasing applications of sulphur as well
as phosphorus fertilizers significantly increased the grain
yield along with the nutrient composition of N, P, K, Ca,
Mg, and S up to the level of 30 kg S/ha und 40 kg P,0./ha.
No significant effect was noticed with further increase in
fertilizers dose to 60 kg S/ha and 80 kg PO, /ha dose. The
highest yield was obtained with a combination of 30 kg
S/ha and 40 kg P,O,/ha. The S and P exhibited a strong
synergistic relationship for faba bean nutrition.

Introduction

The application of high analysis sulphur-free fertilizers
have drastically reduced sulphur input in agriculture. Con-
scquently the soils have become deficient in its inherent
reserves, leading to low crop yields. Inclusion of sulphur in
fertilizer schedule should, therefore, enhance its availability
(Morok and Dev 1980) and also improve the usce of other
esscntial nutrients from the soil, which should reflect in
terms of yicld and quality improvement of the crops. This
study cxamincd the effect of S application in combination
with phosphate fertilizer on the yicld and nutricnt content
of faba bean.

Materials and Methods
The study was conducted at the experimental ficld of J.N.
Krishi Vishwa Vidyalaya, Jabalpur, India, on a black soil

(typic chromustert) during the 1988/89 season. The soil of
the site had a pH of 7.6, 1:2 soil:watcr ratio, organic carbon

3)-&.';.;‘4_’&_:
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0.41%, available nitrogen 260 kg N/ha, available phospho-
rus 12.5 kg P,O,/ha, available potassium 296 kg K,O/ha,
and available sulphur 14.4 kg S/ha. The fababean cv V-2’
was sown in 15-m? plots replicated three times. The treat-
ments, tested in a factorial randomized block design,
consisted of diffcrent applications of sulphur at the rates of
0, 30, and 60 kg S/ha (gypsum); corresponding 10 S0, S30,
and S60, respectively; and phosphorus at 0, 40, and 80 kg
P,O;/ha (calcium-phosphate), corresponding to PO, P40,
and P80, respectively). A basal dose of 20 kg N/ha (urca)
and 40 kg K,0/ha (muriate of potash) was also applicd
uniformly.

Al maturity, grain and straw samples were harvested
scparatcly and analyzed for total nitrogen, calcium and
magnesium (Piper 1967), phosphorus (Koenig and Johnson
1942), sulphur (Bardsley and Lancaster 1960), and potas-
sium,

Results and Discussion

Data on grain and straw yields of faba bean along with
composition of different nutricnts are shown in Table 1.

Yield

A significant increase in the grain and straw yields of faba
bean was observed with increased rates of application of
sulphur and phosphorus up to a certain level, after which
additional applications increased the grain yield insignifi-
cantly. The interaction between S and P was significant. In
the absence of P fertilizer, the yield increased with increas-
ing rates of S application, but when P was also applied, an
intermediate level of S (30 kg S/ha) was sufficient to
produce the same level of yield. The highest grain yicld was
produccd at $30 and P80 level (2317 kg/ha). In contrast, no
appreciable change in the yicld of straw has been found with
the fertilizer’s applications (Table 1).

Nitrogen concentration

Total N concentration of faba bean increased significantly
up to $30 and P40 dose where the maximum level of N
content was reached. The increase in N content may be
related to better nodulation (Zaroug and Munns 1980).

Phosphorus content

P content of faba bean also increased significantly by
sulphur as well as phosphorus applications. The sulphur
application at 30 kg/ha increased P concentration, perhaps
because of a syncrgistic effect in releasing soil phosphorus
(Morok and Dcv 1980). The interaction of § and P was
significant, and the highest content of P in grain (0.38%)
was obtainced at $30 and P80 dose.
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Table 1 Effect of sulphur and phosphorus fcrtilizer applications on yield and nutrient composition of faba bean.

Sulphur (kg S/ha) Phosphorus (kg P205/ha)
0 40 80 Mean 0 40 80 Mean
Yicld (kg/ha)
0 1450 1790 2122 1786 1744 1189 1200 121
30 1650 1974 2317 1993 761 1171 1155 1029
60 1947 2215 2120 2090 1255 992 950 1065
Mean 1695 1993 2186 1086 1117 1101

CD(5%) S and P=2.05 SxP=4.06 SandP=NS SxP=NS$

Nitrogen content (%)

0 3.78 3.92 3.89 396 1.40 1.54 1.73 1.55

30 3.87 401 4.08 3.99 149 1.59 1.63 1.57

60 3.98 4.08 4.00 4.04 1.49 1.68 1.82 1.66
Mean 3.87 4.00 4.01 1.46 1.60 1.73

CD(5%) S and P=0.17 SxP=0.29 Sand P=0.09 SxP=0.15

Phosphorus content (%)

0 0.24 0.30 0.30 0.28 0.08 0.08 0.08 0.08

30 0.27 0.31 0.38 032 0.08 0.07 0.09 0.08

60 0.29 0.37 0.38 0.34 0.07 0.07 0.10 0.08
Mean 0.26 0.33 0.36 0.07 0.07 0.09

CD(5%) S and P=0.02 SxP=0.04 Sand P=NS SxP= NS

Potassium content (%)

0 1.08 1.12 112 L11 1.08 1.23 137 1.23

30 112 1.13 112 1.12 1.27 143 1.50 1.40

60 1.15 1.17 1.15 1.16 137 1.48 1.58 1.48
Mecan 1.12 1.14 113 1.24 138 1.48

CD(5%) Sand P=NS SxP= NS SandP= NS  SxP=NS

Calcium content (%)

0 0.59 0.65 0.68 0.64 2.03 2.07 2.09 240

30 0.67 0.64 0.63 0.65 2.19 2.20 207 2.15

60 0.67 0.67 0.65 0.66 2.20 204 2.06 2.10
Mean 0.64 0.65 0.65 2.14 210 207

CD(5%) Sand P=NS SxP=NS SandP=NS§  SxP= NS

Magnesium content (%)

0 0.08 0.13 0.17 0.13 0.48 0.54 0.55 0.52

30 0.19 0.16 0.19 0.18 0.48 0.48 0.57 0.51

60 0.13 0.16 0.20 0.16 0.48 0.44 0.48 0.47
Mean 0.13 0.15 0.19 0.48 0.49 0.53

CD(5%) S and P=0.03 SxP= NS Sand P= NS SxP= N§

Sulphur content (%)

0 0.15 0.17 0.23 0.18 0.05 0.07 0.07 0.00

30 0.17 0.26 0.28 0.24 0.07 0.08 0.08 0.07

60 0.17 0.27 0.30 0.25 0.06 0.08 0.09 0.08
Mean 0.16 0.23 0.27 0.06 0.08 0.08

CD(5%) S and P=0.03 SxP= 005 Sand P=0.01 SxP= NS
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Potassium content

There was no significant effect of sulphur and phosphorus
fertilizer applications on the potassium content in faba
bean. This may be becausc of the high level of available
potassium in the experimental soil.

Calcium concentration

Total calcium concentration of faba bean increased with
successive applications of S and P up to S60 and P40 dose.
The priming effect of sulphur might be responsiblc for the
release of calcium for plant utilization (Shinde et al. 1982).
The interaction of S and P was nonsignificant.

Magnesium concentration

Magnesium content was also incrcased with successive
applications of S and P. The incrcase due to S applications,
may again reflect its priming cffect on the availability of
magncsium as suggested by Shinde et al. (1982). The inter-
action of S and P was found to be nonsignificant.

Sulphur concentration

The total sulphur concentration of faba bean increased
significantly with every successive application of sulphur
over control, reflecting that the soil was inherently deficient
in 8. As the soil pool of sulphur became concentrated by
fertilizer additions, plant uptake incrcased (Morok and Dev
1980). Similarly, phosphorus fertilization also helped in in-
creasing the sulphur concentration. The interaction of S and
P was significant. The increase in S content with increasing
rates of P application was higher in the presence of the
higher rate of S than at the lower rate and control.

References

Bardsley, C.S. and Lancaster, J.D. 1960. Dctermination of
reserve sulphur and soluble sulphate in soils. Proceed-
ings of the Soil Scicnce Socicty of America 24: 265,

Kocnig, R.A. and Johnson, C.R. 1942. Colorimctric deter-
mination of phosphorus in biological materials. Indus-
trial Enginecring Chemistry (Anal) 14: 155-156.

Morok, A.S. and Dev, G. 1980. Phosphorus sulphur
rclationship in berscem (Trifoliam alexandrium) as
mcasurcd by yield and plant analysis. Journal of Nu-
clear Agriculture and Biology 9: 54-56

Piper, C.S. 1967. Soil and Plant Analysis. Thomas Murby &
Co., London, UK.

Shinde, D.A,, Sawarkar, N.J., Sachidanand, B. and Soni,
B.K. 1982. Nutricnt status of soybean (Glycine max
L.Merrill) at different stages of growth as affected by
phosphate and sulphur application 1. content and up-
take of nutrients INKVV. Rescarch Journal 16: 33-37.

Zaroug, M.G. and Munns, D.N. 1980. Influcacc of  phos-
phorus and sulphur nutrition on composition of  Clitoria

tematea L. Pl. Soil 55: 251-259.

Ar30 1990 J ¥ 55508 ¢ 27 Tuale 355 0 pusli

3 aliie &y
LSty Lel, 300 ek lall

Soshausdll slacadly oo yuSH cps Jsbaat ! Jaidll
gaad | S ally AL L3 o pling
255 e Tegy3t! Jodll il
Sl s b o lagan

: gaaldll

300 ) curSI o Bibida oleyn puis) Lia 4523 cu ol
( 4/P205 35 80 40 .0 ) Lyingilly (/=S 3560
et dsill Gl Saall S5l ol all U i sl
Leoall 3L @l giy . ( typic Chromustert ) o1y, 23] ok
Loow Loall Wil o K3l M gosiansil] slacdly e, SH oo
pasead Sy pgaubipally spiansilly cy3¥) on Pandl Cusally dginn
s 40 3 Afcu,S i 30 s i cupSlly pgiiaally
5560,:“@1:;»,;‘_5,;..,,.%‘_,:3.3,,{,._./”@
sie W i e Jpiaall i a/ashasi 3S 80 4 a/fen,<
OF 8 LS . a/ 1 iansh 1S 40 0/, 3S 30 a dosls Tl
bl LG Sua e Lday Caay pes ggiagpilly cupSH e S
Jsdll

FABIS Newsletter 27, December 1990 En IS



SHORT COMMUNICATIONS
Agronomy and Mechanization

Faba Bean Water Management
at New Halfa

S.M. Farah', H. El Fakki', A.M. Gorashi’ and A.E.
Al

1. Gezira Research Station

Wad Medani, THE SUDAN

2. New Halfa Research Station

THE SUDAN

3) Shambat Research Station

Shambat, Khartoum North, THE SUDAN

Abstract

Faba bean cv BF 2/2 was irrigated at different intervals in
the period from sowing to flowering (14 and 21 days) and
from flowering to maturity (7 and 14 days), to determine
optimum irrigation regime for New Halfa. Early corp
growth (preflowering period) was generally better with
dryer than with wetter irrigation treatments, whereas the
opposite was true with the growth in the postflowering
period. More economic yields were obtained when the crop
was irrigated at 21-day intervals up to flowering and at
7-day intervals after onset of flowering. The seed quality
was not affected by frequency of irrigation,

Introduction

Experiments on faba bean water management have becn
based mainly on fixed intervals between irrigations through-
out the crop developmental period in the new arcas under
faba bean in the Sudan (Agecb 1982; Farah and Agccb
1983). The sensitivity of the crop to water stress differs at
diffcrent stages of growth (Salter and Goode 1967). Hence
irrigating thc crop at diffcrent frequencics during the
diffcrent stages of growth may permit optimization of
irrigation.

The aim of the present study was to cxamine whether
irrigation at fixed interval could be modified in order to
reduce water consumption (WC) or number of irrigations
without decreasing yiclds.

Materials and Methods

The cxperiment was conducted at the New Halfa Research
Farm in Eastern Sudan (15° 19’ N, 38° 41’ E). Soil of the
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site was alkaline, slowly permeable, and high in montmo-
rilonite. The distribution of soil water with depth was
uniform after irrigations. The top 100 cm of soil held about
116 mm available water; almost half of itis held in the top
20 cm, and about 100 mm in the depth of 0-60 cm.

Cyclic wetting and drying with routinc irrigations is
usually confined to the upper 60 cm of the soil (Farbrother
and Adam 1975). The cxperimental site had been cropped
with wheat preceded by cotton. The soil was ploughed,
harrowed, lcveled, and ridged at 60 cm row spacings. Sceds
of the faba bean cv BF 2/2 were sown in holes (3 sceds/
hole) 20 em apart on cach side of the ridges during the first
week of November 1985. Eighty-six kg N/ha (urca) and 43
kg P,O,/ha (triple phosphate) were applied two weeks after
sowing. Irrigation was made (i) at 14-dayintcrvals through-
out the growing scason (control), (ii) at 14-day intcrvals
during preflowering and at 7-day intervals therealter, and
(iii) at 21-day intervals during prcflowering and at 7-day
intervals thereafter. A randomized block design was adopted
using three replications.

The “angaiasystem” of irrigation of the Gezira farmers
(surfacc irrigation on ridges of plots of equal sizcs; usually
2.1 ha is divided into 14 equal units each known as an
angaia) was used. The plot sizc was 75x8 m, scparaled by
3-m alleys to reduce the cffects of latcral water movement
between trecatments. The volume of water given to cach
treatment was mcasurcd through 6-inch pipes using a
propellcr type meter (Hersey Sparting, Burgess Hill, Sus-
scx, England). Water was applicd until it was approximalcly
5 cm deep between the ridges to allow the soil to absorb
water according toits nced, since plots with longer watcring
intervals would absorb more water than thosc of the shorter
intervals.

All plots received two irrigations at 7-day intcrvals to
help establish the crop before the differeatial irrigation
treatments werc imposcd. Flowering occurred 15-18 Dec
1985, and harvesting was in Fcbruary 1986. The whole plots
were harvested.

The data were analyzed and means were compared
according to the Duncan’s Multiple Range Test as de-
scribed by Steel and Torrie (1960) Economic cvaluation
was made using partial budget analysis at prevailing costs
and prices in the 1985/86 season. Sensitivity analysis was
also carried out (o test the stability of most profitable
alternatives with variation infactor costs and product priccs.

Results and Discussion

The highest grain and total biological yiclds werc obtained
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Table 1 The effcct of irrigating faba beans at fixed intervals during the preflowering and postflowering periods on yield at

New Halfa,
Irrigation regime Number of Grain Biological Pods/ 100-seed
(days) irrigations yield yield plant weight

PRE-F POST-F (kg/ha) (kg/ha) ®
14 7 14 2344a' 4269a 14.0a 45.8a
14 14 9 1912b 3787a 13.9a 44.4a
21 7 13 2164a 3912a 13.6a 46.8a

SE+ 46.41 56.0 282 1.89

1) Figures within cach column followed by different letter(s) are significantly different at P= 0.05 according to the Duncan’s Multiple Range Test.

Table 2 Sced quality of faba beans as affected by irrigation
intcrvals at Ncw Halfa,

Irrigation regime

14/7 days 21/7 days SE+

Non-soakers secds (%) 134 10.7 1.38

Hydration coefficient (%) 200.1 200.5 1.66

Total defects 256 23.2 1.30
Increase in weight

after processing (%) 398 414 2.57

when irrigation was at intcrvals of 14/7 days, whercas the
lowest yields were recorded with continuous irrigation at
14-day intervals (Table 1). These results confirm that faba
bean is lcss sensitive to water shortage in the preflowering
than in the postflowering period (Farah and Agceb 1983,
1984, and 1985).

Seed Quality

Irrigation frequency did not significantly affect sced quality.
However, the best seed quality, judged by the percentage of
non-soaker sccds, total defects, and weight after process-
ing, was obscrved when irrigation was at every 21 and 7 days
before and after flowering, respectively (Table 2).

Economic Evaluation

The differences in yicld between the 14/7 and 21/7 days
walcring rcgimes was not significant. Thus, the average
yield of the second regime, which had a lower variable cost
due to lesser number of waterings, was considered appli-
cable to the two regimes and compared with the 14/14 days
regime for cconomic analysis (Table 3). The 21/7 days
walcring rcgime proved highly profitable and increascd the
net benefit by Sudancse Pound (SDP) 1301/ha over the
14/14 regime. Since the increase in variable costs was SDP

Table 3 Partial budget analysis of the irrigation-intervals
cxperiment conducted at New Halfa during the 1985/86
season.

Irrigation repime

14/7 days 14/14 days

Variable costs

Number of walcrings 13 9
Cost of watcring/ha (SDP) 31 31
Total variable costs (SDP/ha) 403 279
Benefits

Sced yield (kg/ha) 2254 1912
Field price (SDP/ha)! 2.22 2.22
Gross benefits (SDP/ha) 5670 4245
Nct benefits (SDP/ha) 5267 3966

1) Field price = Farm gate price - costs variable with yicld.

124/ha, returns duc to investment werc high representing a
marginal rate of rcturn of 1049%. This implies that SDP
10.49 increase in nct benefits were realized with cvery SDP
1 additional investment in irrigation.

The sensitivity analysis regarding faba bean price de-
crease and incrcase in variable costs (cost of irrigation)
were done through calculation of break-even faba bean
price as well as break-cven percentage increase in variable
costs. The results of this study showed that faba bean prices
could decrease to about SDP 0.363/kg before the 21/7 days
watering regime becomes less profitable; a price reduction
0f84%. On the other hand, variable costs (cost of irrigation)
could incrcasc by 1149% bcfore the same situation is
expected; a tolerable increase of almost 11.5 folds. These
results reveal the high cconomic and stable variability of the
21/7 days watering regime.
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Effects of pH, Phosphate and
Manganese on
Spring-Sown Vicia faba L.

J. McEwen, D.P. Yeoman and S.P. McGrath
Agriculture and Food Research Council
Institute of Arable Crops Research
Rothamsted Experimental Station
Harpenden, Hertfordshire, AL5 2JQ, UK

Abstract

A field experiment was conducted at the Rothamsted
Experimental Station, UK, in 1990 to test the effects on
spring-sown faba bean of four levels of soil pH in combina-
tion with four amounts of soil phosphate, with and without
foliar sprays of manganese. At pH 4.6 the crop failed with
all but the largest amount of P. Yields were increased by
increasing levels of pH to 7.7, the maximum tested, but did
not increase with increasing amounts of soil extractable P
above 12 mg/kg of soil. There was no response to
manganese.

Introduction

A long-term cxperiment started at Rothamsted in 1962
showed, in three years 1962- 64, that yiclds of spring-sown
Vicia faba (cvs Garton’s 30B and Garton’s Pedigrec) in-
creased withincreasing pH to about pH 7but not above this.
The same cxperiment showed no overall yicld benefit from
an annual dressing of phosphate of 63 kg P,0,/ha although
it did lessen the loss of yield from too great a pH (Moffatt
1967). The experiment has since been used for a scries of
tests on other crops (e.g., Bolton 1977). It was again used in
1990 for spring bcans to check on a modern cultivar the
original findings on the cffects of pH, to take advantage of
a modification to the experiment which allows a test of four
levels of soil P and to examine the responsc to foliar sprays
of mangancse over a range of pH.

The response to mangancse sprays is well established in
the UK (Bould et al. 1983) and by analogy somc farmers
have also been applying them to faba bean. The symptoms
of manganese deficiency on faba bean have been described
(Wallace 1951) but no field experiments have been done in
the UK on the effects of mangancse treatments on this crop.
If such effects occur they may begreateronsoilswithgreater
pH (Ministry of Agriculture, Fisheries and Food 1976).
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Materials and Methods

The experiment was done at Rothamsted on a silty clay
loam soil using the cultivar ‘Alfred’ sown at 60 sceds/m? on
6 Mar 1990. The experiment was designed to test all
combinations of (i) four levels of soil pH: 4.6, 5.6, 6.5, and
7.7(1:2.5in H,0), established by differential applications of
calcium carbonatc in previous years, (ii) four levels of soil
Phosphate: 9, 12, 27, and 34 mg/kg of soil, using the Olsen
mcthod (Olsen et al. 1954), also established by earlier
differcntial applications of superphosphate, and (iii) two
levels of mangancse application, 0 and a spray at 0.19 kg
Mn/ha at the four-leaf stage on 30 April followed by a spray
at 0.10 kg Mn/ha just before flowering on 5 Junc. Both
sprays werc applicd as chelated mangancse (Mn-EDTA;
‘VyteP) in 200 1 of water. The trcatments were arranged in
two randomized blocks of 16 plots, for the combinations of
four levels of pH with four levels of P, cach plot was split for
the test of 0 v Mn. Sub plots were 6x9 m separated by 1 m
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paths. Seed yields were taken from a central 2.3x9 m arca on
15 August. Crop protection chemicals used were those
common in good farming practicc (McEwcen and Yeoman
1989), excluding any that contained manganesc.

Results and Discussion

The ycar was unusually hot and dry, only 116 mm rain felt
between sowing and maturity, 165 mm less than the aver-
agce. Nevertheless the best yiclds (Table 1) were similar to
the average of 3.3 t/ha given by the UK crop in recent years
(Ministry of Agriculture, Fisheries and Food 1990).

The previous work showing much loss of yicld at lower
levels of pH was confirmed but with a more severe cffect at
the lowest level --only the combination with the highest
level of P (34 mg P/kg soil) gave a measurable yield. Yicld
increased with each increase of pH up to 7.7, the maximum

Table 1. Effects of pH, P, and Mn on the sced yicld (1/ha at 85% DM), seeds/pod, and 100-seed weight (g DM).

Whole plot Sub-plot treatment
treatment
0 Mn
pH P Yield Grains/ 100-grain Yield Grains/ 100-grain
(mg/kg) pod weight pod wieght
46 9 0.0 0.0 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0 0.0 0.0
34 0.6 49 36 03 29 39
5.6 9 1.7 20 38 1.6 1.8 39
12 19 2.2 38 1.8 21 38
27 20 1.8 41 1.9 1.7 42
34 25 2.6 39 2.0 22 41
6.5 9 22 23 39 20 22 39
12 2.8 30 38 26 29 36
27 26 2.5 42 28 2.8 41
34 28 2.7 42 28 29 41
7.1 9 26 24 42 24 23 42
12 32 33 39 30 29 40
27 33 31 40 3.1 29 43
34 33 32 41 34 33 4?2
SE+ 0.24 0.25 0.8 024 0.25 0.8

1) Standard errors do not apply to combinations with pH 4.6.
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tested. The highest level of P was beneficial at the two
lowest levels of pH but there was no significant bencfit
above 12 mg P/kg soil at the two higher levels of pH.
Manganesc had nosignificant effcct on yiclds at any level of
the other factors. Leaf samples were taken from the most
recently formed Icaves of treatments other than the lowest
pH just after full pod set to measure mangancse contents.
These were decreased by increasing pH from 5.610 7.7 (608
to 344 ppm Mn in the dry matter, mcan of P and Mn levcls)
and by increasing P from 9 to 34 mg/kg of soil (87510 621
ppm Mn, mean of pH and Mn levels) but were slightly
increased by the manganese treatment (684 to 812 ppm Mn,
mcan of P and pH levels). These concentrations of Mn were
all greatly in excess of those of about 20 ppm or less shown
to lead to Mn defidency symptoms in other specics (Chapman
1966).

Only the lowest pH had a large effect on stem and pod
numbers, mainly because many plants died before maturity.
Yicld benefits from increased pH and P came mainly from
increases in numbers of grains/pod but with some increases
in 100-grain weights particularly from incrcasing pH at the
lowest rate of P (Table 1).
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Chemical Composition of Faba Bean
Plants at Early-Green and Green
Seed Stages

S. Labuda' and H. Labuda?

1. Department of Agricultural Chemistry
Agricultural University of Lublin
Akademika 15, 20-033 Lublin
POLAND

2. Department of Vegetable Crops
Agricultural University of Lublin
Leszczynskiego 58, 20-069 Lublin
POLAND

Abstract

The biomass productivity as well as the chemical composi-
tion of different plant parts were studied in Vicia faba L.
var major cv ‘White Windsor’ at the early-green and green
seed stages of growth, It was concluded that the faba bean
plant parts remaining after the harvest of green seeds can
be used either as a fodder supplement or included in the
mineral circulation of the agrosystem.
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Introduction

Faba bean (Vicia faba L. var major) is grown as a vegetable
crop mainly for green sced production in Poland (Labuda
1989). Howcver, harvesting of green sceds is usually
practiced when plants are still in devclopment and new pods
arc forming. After harvest the remaining plant parts (i.c.,
lcaves, stems, and immature pods) arc left in the field
unuscd. The prescent study was undertaken with the aim to
highlight the importance of the different faba bean plant
parts that remain after the harvest of green seed throughthe
assessment of their biomass productivity and chemical
composition,

Materials and Methods

A ficld experiment with one major type of faba bean (cv
‘White Windsor’) was conducted at Lublin, Poland (51°14
N, 22°18’ E, and altitude of 215 m), during the 1987 scason.
Soil of the site was brown loess having 9.0 kg/ha organic
carbon, 19% clay, 118 nmol (+)/kg CEC, with 166,403, and
70 mg of available P, K, and Mg per kg soil, respectively. The
soil pH was 6.2. Sceds of the faba bean cv White Windsor
were sown on 25 Apr 1987, at a soil depth of 5 cm, in rows
40 cm apart and 20 cm between seeds within rows. Harvest-
ing of faba bean plants was performed at two dates, 17 and
27 Apr 1987, corresponding to the carly-green and green
sced stages of growth, respectively.

Plant parts were scparated and cach was analyzed for
dry matter (at 105°C), crude protcin (as 6.25 x Kjeldahl N),
crude fiber (acidic-alkaline hydrolytic method), crude fat
(as cthyl ether extract), crude ash (at 550°C), and nitrogen
free cxtract (by balance).

The mincral composition was dctermined after miner-
alization of the plant material with sulfuric acid and by using
hydrogen peroxide. Total N was determined by the Kjeldahl
method; P was measured colorimetrically by the vanado-
molybdic method; K by flame photometry; and Ca, Mg, Fe,
Mn, Zn, and Cu by atomic absorption spectrophotometry.

Results and discussion

The agronomical characteristics of the faba bean cv Whi!c
Windsor arc shown in Table 1. The harvest index (HI) in
this study was half of that reported for faba bean harvested
for mature seeds (Marccllos 1987). It is cvident that about
80% of the plant biomass is left in the shoot when fababean
is harvested for green sceds only.
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Table 1 The agronomical traits of the faba bean cv White
Windsor as recorded at the carly-green seed stage and the
green secd stage.

Character Early-green Green seed
seed stage stage
Plant hicght (cm) 969 + 090 1015 + 090
Number of sceds/plant 24.5 + 06.0 24.0 + 08.0
Number of pods/plant 075+ 022 07.5+ 018
Number of stems/plant 036 + 00.7 03.0 + 00.7
Fresh weight of seeds/plant (g) 689 2177 1037 + 338
Fresh wieght of pods/plant (g) 1069 +328 1373 + 361
Fresh weight of leaves/plant (g) 89.0 +209 89.1 + 246
Fresh weight of stems/plant (g) 1374 + 277 1267 + 184
Dry weight of seeds/plant (g 11.7 + 029 30.0 + 10.1
Dry wicght of pods/plant (g) 13.7 + 038 17.6 + 04.7
Dry weight of leaves/plant (g) 132 + 032 14.0 + 056
Dry weight of stems/plant (g) 243 + 04.7 228 + 037

Harvest index at fresh weight
Harvest index at dry weight

0.166 + 0.020 0.223 + 0.041
0.185 + 0.027 0.347 + 0.069

Table 2 The chemical composition of different faba bean
plant parts at the early-green and green sced stages of
growth,

Plant Dry Crude Crude Crude N-free Crude
part weight' protein’ fiber fat® extract’ ash?

Early green seed stage
Sced 169 370 136 18 424 52

Pod 128 208 176 8 537 n
Leaf 148 252 143 47 419 139
Stem 177 60 393 9 461 77

Green seed stage
Sced 289 313 146 22 474 45

Pod 128 142 255 13 521 69
Leaf 157 214 162 56 443 125
Stem 180 58 400 10 467 65

1= g/kg fresh weight; 2= g/kg dry weight.

The chemical composition of the different plant parts
(i.c., sceds, pods, lcaves, and stems) is presented in Tables
2 and 3. The chemical analysis of the remaining plant parts
indicatcd that these parts can be used as fodder supplement
(Table 2). In addition, the mincral composition suggesis
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high manurial value of these plant parts (Table 3) and they The importance of the remaining plant parts after
can be used to improve soil fertility. As about 80% of the harvesting the green seeds was further verified by calculat-
nitrogen found in faba bean plants originates from the ing thc amounts of macro- and micro- elements accumu-
atmosphere (Huber et al. 1987), it would be advisable touse lated and comparing it with that of seeds (Table 4). The
the remaining plant parts as a grecen manure, unless other- results obtained from this study are similar to those
wise used as fodder. reported by Redshaw and Gaudicl (1982).

Table 3 The content of macro- and micro-elements in differcnt faba bean plant parts at the carly-grecn and green sced stage.

Plant Macro-element Micro-element
part (g/kg DW) (mg/kg DW)

N P K Ca Mg Fe Mn Zn Cu
Early-green seed stage
Seed 54.32 5.59 19.75 3.28 1.95 212 23 85 12
Pod 30.95 2.89 43.39 5.65 2.82 220 43 57 11
Leaf 39.52 211 30.02 23.54 4.17 803 117 94 12
Stem 8.48 1.50 35.18 10.70 1.07 198 39 43 9
Green secd stage
Seed 48.23 5.16 15.49 3.27 1.68 223 18 70 6
Pod 20.90 1.99 31.10 4.76 243 167 22 33 11
Leaf 32.61 1.77 28.92 20.42 3.57 766 98 83 10
Stem 6.16 0.68 21.23 8.14 091 316 25 29 8

Table 4 The amount of macro- and micro-clements calculated on plant basis in different faba bean plant parts at the carly-
green and green sced stage.

Plant Macro-element Micro-element
part (g/plant) (mg/plant)
N P K Ca Mg Fe Mn Zn Cu

Early-green sced stage

Seed 0.635 0.065 0.231 0.038 0.023 2.480 0.269 0.994 0.140
Pod 0.424 0.035 0.594 0.077 0.039 3.014 0.589 0.781 0.150
Leaf 0.522 0.028 0.396 0.311 0.055 10.599 1.544 1.241 0.158
Stem 0.206 0.037 0.855 0.259 0.026 4.811 0.947 1.045 0.219
Green sced slage

Seed 1.446 0.155 0.465 0.098 0.050 6.690 0.540 2.100 0.180
Pod 0.367 0.035 0.547 0.084 0.043 2.939 0.387 0.580 0.194
Leaf 0.456 0.025 0.405 0.338 0.049 10.724 1372 1.162 0.140
Stem 0.140 0.015 0.484 0.186 0.021 7.205 0.570 0.661 0.182
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Investigation on the Effect of Nabu
(Sethoxydim)
Herbicide on Growth of Faba Bean
(Vicia faba L.) and Weeds

Ali A, Wali and M.A, Deheidah
Department of Botany

Faculty of Agriculture

Al-Fateh University

P.O. Box 13148

Tripoli, LIBYA JAMAHIRIA

Abstract

A field experiment was conducted during 1987 and 1988 to
evaluate the effect of postemergence application of Nabu
(Sethoxydim) herbicide {2[1-(ethoxyimino)butyl]-5-[2-
(ethyl-thio) propyl]-3-hydroxy-2-cyclohexen- 1-one} at four
rates (25,50,75,and 100 m/1 spray solution ) on the growth
of crop and weeds in faba bean field. The monocotyledons
weeds were effectively controlled even at the lowest
concentration (25 ml/l), whereas only the highest
concentration (100 ml/l) proved slightly efective in
checking the growth of dicotyledon weeds. There was no
inhibitory effect of the herbicide on faba bean.

Introduction

Weeds arc considered a major constraint to the
productivity of faba bean in Libya. Little work has been
donc on the chemical weed control under Libyan condi-
tions. El Sharkawy and Sgaier (1976) reported that
application of Treflan at the rate of 0.5 kg/ha dcercased
weed population by 40% and increased faba bean yicld by
about 30%. Most studics in other countries have shown
Treflan, Imazaquin, 2,4-DB, Bentazon, Acifluorfen, and
Chlorobromuron and rclated herbicides, used singly or
mixed with Scthoxydim, to be cffective in controlling grass
and broadleal weeds in faba bean and soybean ficlds (Bhan
et al. 1972; Burnsidc 1972; Paxman et al. 1985; Renncret al.
1988; Buhler and Werling 1989; Defelice er a/. 1989).
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Sethoxydim{ (2[1-(ethoxyimino)butyl]-5-[2-(ethyl-
thio)propyl]-3-hydroxy-2-cyclohexen- 1-one} is a new sc-
lective post-cmergence trans-located herbicide which can
control grassy weeds at various stages of growth in a broad-
leaf crop ficld.

This study was initiated to investigate the cffectivencss
of various rates of application of scthoxydim on weeds and
faba bean under Libyan conditions.

Materials and Methods

Field experiments were conducted at Al-Fatch University
Farm, Tripoli inthe 1987 and 1988 scasons using a random-
ized complete block design with four replications and four
herbicidal trcatments. The plot size was 9 m? (3X3 m).
Sethoxydium was sprayed at 0, 25, 50, 75, and 100 ml/1 of
spray solution in the faba bean ficld when the crop was onc
month old.

Faba bean was sown in the middie of December in both
years. Spacing between rows and hills was 30 cm. Two sceds
were sown in cach hill. Phosphorous fertilizer was applicd
preplanting at the rate of 100 kg/ha in the form of single
superphosphate (20% P,0,). In addition to rainfall
reccived during the growing scasons, supplementary
sprinkler irrigation was carricd out when needed. Data
were collected on various growth parameters of faba bean
and on weed counts before and 10 days after the application
of herbicides.

Results and Discussion

Crop growth was improved by application of the herbicide
at all rates tested, but dry weight incrcasc was only
conspicuous when the rate of application was 50 mi/l or
mor¢ (Table 1).

Sethoxydim cffectively inhibited the monocotyledons
weeds, which were killed completely after 10 days of
treatment (Table 1). Low concentration (25 ml/l) was less
effective. Dicotyledons weeds were not affected by the
herbicide treatments.

1990 o1 55308 27 Taale 33850 usli Ar 21



SHORT COMMUNICATIONS
Pests and Diseases

I eadii, LTV
el ¥y oyl

Table 1 The cffect of Nabu (Sethoxydim) herbicide on weeds and growth of faba bean plants.

Concentration Faba bean Weeds

Plant height No of No of Shoot dry Monocots Dicots

{cm) leaves nodules weight (g) (No) (No)

Al B? A B A B A B A B A B
Control (0) 410 492 325 325 1208 1218 35 38 135.2 1368 40.6  40.6
25 mi/1 456 501 252 304 1256 1258 36 40 128.2 6.6 354 348
50 mi/] 486 518 294 353 1183 1196 38 4.5 139.4 0.0 302 300
75 mi/l 482 526 386 460 1204 1232 46 56 120.6 0.0 426  40.6
100 ml/1 504 574 408 496 1198 1218 4.8 58 160.8 0.0 462 402
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Body and Tissue Growth in Mice
Fed on a
Zinc Supplemented Faba Bean Diet

M.T. Macarulla, R. Marcos, J.A. Martinez and J.
Larralde

Department of Physiology and Nutrition

University of Navarra
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Abstract

An impairment in growth rate has been observed in faba
bean fed mice, which was accompanied by changes in tissue
growth. Some of the adverse effects found in muscle were
partially improved after zinc supplementation, suggesting
that phytate and other chelating agents may be involved in
the antinutritional outcome of diets containing Vicia faba
as source of protein,

Introduction

Faba beans are commonly included in human and animal
dicts as sources of protcin, particularly in the Mcditerra-
ncan arca (Cubero and Moreno 1983; Teixcira 1986). In
addition to protcin, the legumes contain starch, and lipids,
as well as some minerals and vitamins (Askar 1986), which
also account for the nutitional value of this sceds.

However, feeding animals with dicts containing faba
bcans brings about somc undesirable physiological and
biochemical alterations, which have been attributed to the
deficicncy in sulphur aminoacids and to the occurrence of a
number of antinutritional factors such as hemagglutinins,
polyphenols, saponins, ctc. (Eggum 1986; Gupta 1987). In
this context, fiber, phytates and other organic compounds
can reducc mincral availability in diets with legumes as
source of protein, affecting nutritional status (Harland
1989; Lonnerdal et al. 1989). Thus, it has been reported that
intestinal absorption of zinc was reduced in legume fed
animals, which could have serious nutritional implications
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with changes in scveral enzyme systems, immunocompe-
tence; and metabolism (Giugliano and Millward 1987; Suttc
and Jones 1989).

The purpose of this cxperiment was to cvaluate, in a
zinc sensitive model, the influcnce of dicts containing Vicia
faba as source of protein on animal growth and tissuc
nucleic acid content along with the study of the possible
involvement of zinc bioavailability in cell growth patterns.

Materials and Methods

Male Swiss 4-weeks old mice, weighing initially about
20+22 g, were randomly assigned to three dictary groups
with 8 animals/group. The animals werc housed in a tem-
perature-rcgulated room at 22+1°C and fed ad libitum
during 28 days on dicts containing cascin (C), Vicia faba
(VD) or Vicia faba supplemented with zinc (Vf+Zn) as
sources of protein, whose zinc contents were 30, 30, and 60
ppm, rcspectively (Table 1). The animals were killed by
dccapitation and liver and gastrocnemius muscle were
removed and stored at -20°C before analysis.

Muscle and liver protein contents were determinated
according to the mcthod of Lowry ef al. (1951), and the
analyses of DNA and RNA by the technique of Munro and
Flcck (1966) as described by Eisemann et al. (1989). Zinc
contents were determinated by atomic absorption spectros-
copy subsequent to wet washing in nitric acid. Absorption
values were measurcdintriplicate at 214nm and compared
to a zinc standard (75 ug/dl)(Smith et al. 1979).

All data arc cxpressed as mean +SEM. Data were
cvaluated statistically by analysis of variance with probabil-
ity values determined by Duncan’s test (Tallarida and
Marray 1986). In all instances, p<0.05 was considered sig-
nificant.

Results and Discussion
An impairment in growth performance have been repeat-
edly obscrved in cither farm or laboratory animals fed on

dicts containing legumes as the main source of protcin
(Larralde 1982; Martincz and Larralde 1984; Pontif ¢t al.
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1987). Therefore, different approaches have been taken
into considcration in order to improve the nutritional utili-
zation of these pulses such as physico-chemical removal of

Table 1 Dict composition (%).

Casein Vicia faba
diet diets
© (Vf and Yf+Zn)

Casein' 20.8
Vicia faba 70.0
Saccharose 31.2 100
Starch 31.2 100
Olive oil 5.0 5.0
Cellulosc 6.0
Mineral mix*? 4.5 4.0
Vitamin mix* 1.0 1.0
Dict crude protein

(Nx6,25) 19.3 19.3
Encrgy (kcal /100g) 372 363

'Methionine 1% was addcd to cascin diet.
*Harper mixture containing the foliowing percentages of salts:

NaCl13.93, K1 0.08, K,HPO, 3891, MgS0,.7H,0 5.73, CaCO,
38.14,

FeSO.TH,0 270, MnSO_.H,0 040, CuSO, SH,O0 0.05,
CoCl,.6H,0

0.002.
*Supplementedwith 12.4,7.7,and 20.9 mg ZnSO,.7H,0/100 g dict
to obtain diets with 30 (C), 30 (V) and 60 (VI + Zn), respectively.
*Harper mixture containing the following vitamins per gram:
vitamin A 2,000 1U, vitamin D 375 1U, vitamin E 3.0 mg, vitamin
K 1.5 mg, Choline chloridc 330.0 mg, p-aminobenzoic acid 145.0
mg, inositol 32.5 mg, niacin 15.0 mg, calcium pantothenate 5.7 mg,
riboflavin 1.5 mg, cyanocobalamin 6.0 mg, biotin 63.0 mg, excipicnt
sufficient quantity for 1 g.
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antinutritional factors, genetic selection of sceds, techno-
logical treatments, amino acid supplementation, ctc., with
variable results (Kabbara et al. 1987; Singh 1988).

This experiment was conducted in mice fed on dicts
with Vicia faba as source of protein, at two different levels
of zincin order to cvaluate the possible role of areduced bi-
oavailability of this mincral becausc of faba bean as a source
of protein. Mice werc chosen because they are particularly
suitable to measurc dictary zinc utilization through growth
rates (Record et al. 1987), and their tissuc content of this
mincral is a good indicator of cell bioavailability (Cousins
1986). Zinc levels in musclc were similar in all dietary
groups (Table 3), whereas they remained low in the liver of
the faba bean fed animals cven after zinc addition (Table 2).

Postnatal development of muscle and liver follows
diffcrent patterns (Martinez et al. 1986; Watcrlow et al.
1978). Thus, liver growth is mainly associated to changes in
cell number (hyperplasia), while muscle growth is mostly
duc to an increasc in fiber sizc (hypertrophy). Our results
show that both tissucs arc depleted under the dictaryintake
of Vicia faba (Barcina et al. 1986; Santidrian et a/. 1989);
however, liver zinclevels are low in those animals fed on the
legume diet with no changes attributable to zinc supple-
mentation, whereas values of muscle zinc remained
unaltcred, which could cxplain, at least in part, some of the
diffcrences found in the response of both tissucs.

Legume fcd animals had a reduced growth rate as
compared with controls (Fig. 1), which was only slightly
improved after zinc supplementation. Gastrocnemius muscle
and liver weights showed a similar trend, although the liver
was more affected, suggesting that the stunting in growth
affect both tissucs, which has been previously reported in
rats fcd on a faba bean diet (Barcina ef al. 1986). On the

Table 2 Liver weight, protcin, DNA, RNA, and zinc content in mice fed for 28 days on the experimental dicts'.

Casein diet V.faba diet V.faba +Zn diet
Weight (g) 219 + 0.09 1.41 + 0.06b 1.54 + 0.09
Relative weight (%BW) 6.20 + 0.25a 5.06 + 0.15b 522 + 0.16b
Protcin (mg/g liver) 145.00 + 5.10a 152.60 + 8.60a 155.90 + 4.60a
Total Protein (mg/liver) 317.20 + 17.80a 209.50 + 8.20b 239.50 + 14.50b
Total DNA (mg/liver) 743 + 0.52a 5.90 + 0.54b 6.98 + 0.59ab
Total RNA (mg/liver) 14.01 + 0.70a 8.02 + 0.77b 8.31 + 0.82b
Protcin/DNA (mg/mg) 43.06 + 1.62a 35.58 + 2.89b 3494 + 1.43b
Zinc (ppm) 26.60 + 1.30a 19.50 + 0.40b 18.50 + 0.3b

'Valucs with the same letter are not significantly different (p<0.05) among dictary treatments.
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Fig. 1. Growth curves of mice fed on different diets: cascin (C),
Vicia faba (Vf), and V. faba supplemented with zinc (VI +Zn) as
sources of protein.

other hand, zinc supplemecntation also lcad to positive
results in the gastrocnemius muscle of mice. Protein
content was increased in both tissucs on a relative basis
(Tables 2 and 3). Total RNA and DNA contents were
reduced in muscle and liver as a consequence of the
impairment on growth, although adverse cffects were partially
overcome by zinc supplementation in both tissucs.  However,
itis noteworthythat zinc supplementation increased muscle
cell size, as assessed by the protcin:DNA ratio (Table 3),
whercas no changes were found in liver (Table 2), pointing
out that both tissues follow again diffcrent patterns under
the dietary trcatment.

Table 3 Muscle weight!, protein, DNA, RNA, and zinc content in mice fed for 28 days on the experimental dicts?®.
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In a previous experiment, where rats were fed on zine
supplemented diets containing Vicia faba as source of
protein, a remarkablc improvement in growth ratc and
organ weights were observed (Martinez ¢t al. 1985). This
differential behavior could be explained partly because a
much higher zine fortification was supplicd, and partly
because of difference in the age, period of feeding, and
animal specic.
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Variation in Testa Fraction with Some
Other Seed Quality Attributes of Faba
Bean Grown in the New Production
Areas in The Sudan
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Khartoum North, SUDAN

2. Food Research Centre
Khartoum North, SUDAN

Abstract

Analysis of 10 breeding lines of faba bean, grown at four
locations in the new areas of the Sudan during the 1986/87
season, revealed significant differences in 100-seed weight,
hard-seed, and tannic acid content due to lines and
locations. The breeding lines were inconsistent in their
performance according to the measured characters from
location to another. The testa fraction showed a significant
positive correlation with hard-seed percent (r = 0.63), and
positive but not significant correlation with protein
content (r = 0.54).

Introduction

Recent cxperimentation clearly demonstrated that faba
bean (Vicia faba L.) can produce reasonable and cconomic
yields in Shambat and the new arcas (south of Khartoum),
in the Sudan. Grain yields of more than 2/ha were obtained
in farmers ficlds.

However, the cooking quality of the seed in some cases
was comparativcly inferior to that produced in the tradi-
tional arcas and that crcated some marketing difficulties.
The consumer criticized the faba bean sced of the new arcas
because of its high percentage of hard seed, which reaches
up to 25%. Morcover, the seed coat (testa) is lcathery and
does not become tender with increased cooking time.
McEwen et al. (1974) reported possible variation in seed
coat thickness in faba bean.

The main faba bean cultivars grown in The Sudan are
small sceded types and weigh of about 40-45 g, but the local
consumer prefers cating the large seeded types, which have
a high testa fraction and this is considered as undesirable
character. Thercfore, a breeding program involving
sclection and hybridization to combine such characters as
large sced with light testa color and less hard seed percent-
age into high yielding genotypces has started, and promising
results are expected.
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This work was initiated with the aim to study the
association of the available variation in the testa fraction,
hard secd percentage, protein content, tannic acid percent,
and 100-sced weight in 10-genotypes of fababean planted at
four locations in the new production areas of faba bean
(south of Khartoum).

Materials and Methods

The 10breeding lines under study were in an advanced yicld
trail and grown during the 1986/87 season in Shambat, Wad
Medani, El Rahad, and New Halfa in a randomized complete
blocks design. Sced samples of the 10 genotypes, from cach
location, were cvaluated for 100-sced weight, percentage of
non-soaker secds, and testa fraction percent. For cach
genotype a sample of 100 g replicated four times were
sclected at random and soaked in tap water for nearly 40h.
After which, the hard sceds (non-soakers) were scparated,
left to dry at the lab temperaturc for 2 weeks, weighed, and
recorded as percentage. After the separation of the non-
soaker sceds of cach replicate of cach breeding line, the
testa were peeled off from the cotyledons of cach soaker
secd, oven-dricd at 80°C, and weighed.

A sced sample from cach breeding line of cach location
was ground and analyzed for protein content using the
Kjcldahl method and tannic acid content.

Results and Discussion

Testa Fraction

Significant differences in testa fractions were found among
the genotypes in Shambat, Wad Mcdani, El Tahad, and in
the combined analysis of the four locations (Table 1), The
over all mean of the testa fraction of the 10 breeding lines
at the four locations ranged from 14.4% in linc 00198 0
16.6% in Hudciba 72. Among the locations Wad Medani
and New Halfa had the highest percentages of testa frac-
tions (17.8% and 17.5%, respectively). Shambat had the
lowest testa fraction 12.1% and El Rahad was 14.2%. All
the genotypes in Wad Mcdani and New Halfa had higher
testa fractions than those at Shambat and El Rahad. These
valucs arc similar to thosc reported by Marcellos (1987).

100-Seed weight

Differences among the genotypes at all the locations and in
the combined analysis of the four locations, as well as
between locations, were highly significant (Table 1), Shambat
had the highest sccd weights, followed by New Halfa and El
Rahad, whercas Wad Mcdani had the lowest secd weights.
The overall mean of the breeding lines at the four locations
showed that 100-sced weight ranged between 39.6 g for linc
317/99/81 and 43.5 g for linc 0094,



SHORT COMMUNICATIONS
Seed Quality and Nutrition

Hard seed percent

The 10 genotypes varicd considerably with respect to hard
sced percent. The overall mean of the four locations showed
that the hard seed percent ranged from 5.1 to 11.6 in lincs
00198 and 557/80, respectively (Table 1).

The overall means of the 10 breeding lines in the four
locations showed that hard sced percent ranged from 4.7 at
New Halfa to 15.1 at Shambat. The 10 breeding lincs were
inconsistent in their hard sced percent from location to
location. All the tested breeding lines at Shambat had the
highest hard seed percentage.

Incidence of hard sceds has becen related with low air
humidity and fluctuations in air temperatures during the de-
velopment of seeds (Quinlivan 1968, 1970; Baciu - Miclaus
1970).

Protein content

Significant differences in protcin content of the tested
genotypes were observed in Shambat, New Halfa, and in the
combincd analysis of the four locations, but not in Wad
Medani and El Rahad (Table 1). Differences between
locations in protcin content were highly significant. Both El
Rahad and Shambat had the highest protein content of
28.49% and 28.26%, respectively, followed by New Halfa
(27.21%), and then Wad Mcdani (25.79%). The overall
means of the 10 breeding lines in the four locations showed
that the protein percentage ranged from 26.10t0 28.71% in
lines 317/99/81 and 00281, respectively.

Tannic acid content

Diffcrences among the tested lines at each of the four
locations and in the combined analysis of the four locations
in tannic acid content were highly significant (Table 1). The
highest tannic acid content was in sceds of Wad Mcdani,
followed by E1 Rahad, Shambat, and then New Halfa. From
the overall mean of the four locations it was noticed that
tannic acid content ranged between 0.038% for Mass Sclec-
tion Giza 1100.061% for the linc 00198. About six lincs had
tannic acids of morc than 0.056%.

Testa fraction of the 10 breeding lines was significantly
corrclated with hard sced percentage (r = 0.63) (Table 2).
Also it was positively but nonsignificantly corrclated with
protcin content (r = 0.54). Rowland and Fowler (1977)
reported that sced thickness was negatively correlated with
sccd-protein content (r = -0.60). The association of testa
fraction with 100-seed weight was negative and nonsignifi-
cant (r = -0.27). Rowland (1977) and Rowland and Fowler
(1977) showed positive but nonsignificant correlation when
diffcrences among sceds within cultivar were considered.
However, Marccllos (1987) reported that the testa fraction
increased as sccd weight decrcased with 30 faba bcean
cultivars of diverse origin.

T pealiie & ya
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100-secd weight was positively but nonsignificantly related
to tannic content (r = 0.56), protcin content (r = 0.08), and
hard sced percent (r = 0.004). Sced tannic acid content was
ncgalively and nonsignificantly corrclated with sced protein
content (r = -0.16) and testa fraction (r = -0.60). Hard sced
percent was positively associated with protein content (r =
0.23) and tannic acid content (r = 0.17).
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Contributors’ Style Guide

Policy

The aim of FABIS Newsletter is to publish quickly the results of recent rescarch on  faba beans.
Articles  should normally be brief. confined 10 a single subject. good quality. and of primary
interest o 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, malerials 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 editing will be referred to the author for his/her approval: occasionally. papers may be
rcturned for revision.

Disclaimers

The views expressed and the results presented in the newsletter are those of the author(s) and nol
the responsibility of ICARDA. Similarly, the use of trade names does not constitule 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 wo other
legible copies should be submitted. The coniributor should include his name and initials, title,
program or department, institute. postal address. and telex number if available. Figures should be
drawn in India ink: send original artwork. not photocopics. Define in footnoles or legends any
unusual abbreviations or symbols used in a figure or table. Good quality black and white photographs
are acceptable for publication. Photographs and figures should preferably be 8.5 ¢cm or 17.4 cm wide.
Units of measurement are 10 be in the metric system: e.g. vha, kg. g. m. km, ml
(= milliliter). m*.
The numbers one to nine should be writien as  words  except in combination  with units  of
measure:  all  other sumbers should be written as numerals: ¢.g.. nine plants. 10 leaves. 9 g, ninth,
1Oth. 0700 hr.

Examples of common expressions and abbreviations

3 g 18 mm: 300 m: 4 Mar [983; 27%: S50 five-day old plants: 1.6 mullion. 23 ug: 5°C. 1980 81 scason:
1980-82 seasons: Fig.: No.: FAO:USA. Fertilizers | kg N or P,Og or K,Oha,

Mon. Tues. Wed. Thurs. Frio Sat. Sun: Jan, Feb., Mar. Apr. May. June. Julv. Aug. Sept. Oct. Nov. Dec,
Versus = vs. least significamt difference = LSD. standard error = SE +. cocthicienus) ot varaton =
CV(s). Probability: Use asterisks to denote probabilin * = P<0.05. 7" = P<0.01. """ = P<0 00l
Botanical: Include the authority name at the first mention  of  scienulic  names Cultivar(s) =
Cv(s), varicly = var(s), species = sp./spp.. subspecies = subsp.. subgenus = subg.. forma = t.. lorma
specialis = . sp.

References
Journal arncies: Khalil, S A, and Harrison. J.G 1981 Methods of evaluatnng taba bean  materials

tor chocolate spot. FABIS No. 3: 51-52.

Books: Witcombe, J. R, and Erskine. W. (eds). 1984 Genetic resources  and  therr
exploitation-chickpea.  faba  beans.  and lemtils.  Advances in Agnicultural Biotechnology Martinus
Nijhott/Dr. W. Junk Publishers. The Hague. The Netherlands. 256 pp..s Lidrucles from books:  Hawtin,
G. C. and Hebblethwaite, P. D. 1983, Background and history of faba bean production.  Pages 3-22
The Faba Bean (Vicia fuba L) (Hebblethwaite, P.D.. ¢d.). Butterworths, London. England.

Papers in Proceedings: Hawtin, G. C. 1982, The genetic improvement of taba bean Pages 15-32 n
Faba Bean [mprovement: 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 10 FABIS. ICARDA, P.O. Box 5466, Aleppo. Syria.
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Need More Information on
ICARDA Publications and Services ?

Free Catalog of ICARDA Publications

Request your list of all currently available publi-
cations from the Communication, Documentation and
Information Unit (CODI).

ICARDA Information Brochure

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

LENS (Lentil Newsletter)

This newsletter is produced twice a yvear 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 1o 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 ficld 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
reccommended 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.

Field Manual of Common Faba Bean Diseases in the
Nile Valley (English and Arabic)

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

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

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

Introduction to Food Legume Physiology

This comprehensive 105-page technical manual s
designed for food legume scientists and their support
staff. It covers scveral 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 nutrition: photoperiodism,. vernalization, crop
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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
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 CODI.

Opportunities for Field Research at ICARDA

This brochure is intended primarily to assist Master of
Science candidates, who are enrolled at national univer-
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,
write GRI Program, Training Coordination Unit.
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Opportunities for
Research 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.

Reprints

ICARDA has been designated as the world center for
information on faba beans, and as such we are trying
to assemble a complete collection of papers relevant
to this subject.

We would be most grateful if readers who have
published papers relating to faba beans would send
reprints to:

FABIS
Documentation Unit, ICARDA,
P.O. Box 5466, Aleppo, SYRIA

Mailing List

We are having many items of correspondence returned,
due to those on our mailing list having changed their
addresses or left their place of employment without
notifying us. Obviously this represents a considerable
waste of money to the FABIS service.

We request that those who currently receive FABIS
should inform us of any change in their address or
position in good time to allow us to maintain an
efficient service.
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1991
December

Fourth Arab Confercnce for Plant Protection Scicnce
Cairo, Egypt, Dec.

Contact: Dr. Zeidan Hendi Abdul Hamid, Department of
Plant Protcction, Faculty of Agriculture, Ain Shams Uni-
versity, Shebra Al Kheima, Egypt.

1992
June

1st European Conference on Grain Legumes

Angcrs, France, 1-3 Junce

Contact: Sceretariat, First European Conlcrence on Grain
Legumes, UNIP, 12, Avenue George V, 75008 Paris,
France.

The conlerence will cover the following legume specics:
ficld pca, faba bean, white lupin, chickpca, and lentil. Oral
presentations and posters will be grouped into the follow-
ing ninc arcas of intercst: Genetic resources and breeding,
molccular biology and biotechnology, plant physiology,
agronomy, pathology, sced composition, use for animal
feed, use for human feed, and cconomics.

ANNOUNCEMENT

FABA BEAN DATABASE IN LIBRARY

CODIS of ICARDA acquired and installed the Faba Bean
Databasc in a scrics created in the Library’s Personal
Computcr.

This databasc, extracted from the AGRIS 1975-1990
database, cnhanced by ' regular updates from AGRIS as
well as addition of data rclated to documents not cited in
AGRIS, gives a wealth of information and reflects the work
of agricultural scicntists on faba bean around the world. It
contains about 5000 references published worldwide. The
records of the faba bean database are categorized in the
following main groups: (1) agriculture in gencral, (2) geog-
raphy and history, (3) agricultural cconomics, (4) plant
scicnce and production, (5) plant protection, (6) post har-
vest technology, (7) agricultural machinery and engineer-
ing, (8) natural resources and cnvironment, (9)processing
of agricultural products, (10) human nutrition, and (11)
mcthodology.

This database is available for scientists working on
faba bean to carry out literature searches, to provide them
with a printout of bibliographic records for document
selection, and to supply them with the documents,
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Second International Food Legume Research Conference
12 - 16 April 1992, Cairo, Egypt

The First International Food Legume Rescarch Conference (IFLRC-1) on pea (Pisum sativion), leatil (Lens culinaris),
faba bean (Vicia faba), and chickpeca (Cicer arietinumt) was held at Spokanc, Washington, U.S.A. in 1986, It was a
resounding success with over 500 registrants from 50 countrics. The program consisted of 91 papers coauthored by 202
contributors from 40 countrics. The Conference Proceedings were published as: Summerficld, R.J. (ed.). World Crops:
Cool Scason Food Legumes, 1988. Kluwer Academic Publishers, Dordrecht, The Netherlands.

The success of IFLRC-1 has promoted development of the Sccond International Food Legumes Research Conlerence
(IFLRC-11), which will be held 12 -16 April 1992 in Cairo, Egypt. Recent success in development of low neurotoxin lines
of grass pca (Lathyrus sativus) has resuited in the addition of this promising cool season food legume to the list of specics
covered.

The ohjectives of IFLRC-I1 are 1o 1) review and asscss recent results from national and international rescarch programs
on cool scason food legumes and 2) develop strategices for increasing production per unit arca and increasing usc of these
cool scason food legumes in various cropping systems. Both basic and applicd research will be addressed and
multidisciplinary rescarch clforts will be emphasized.

For further information please contact:

Dr. A.E. Slinkard

Crop Development Center
University of Saskatchewan
Saskaloon

Saskatchewan, STN OWO
Canada

Editors’ Note

FABIS Newsletter has published many articles which usc data from varicty trial grown at only one location and in onc
ycar. The data are usually analyzcd for genetic and phenotypic variation, heritability, genctic advance and correlations
between characters. We, the Editors, feel that there is little merit in adding to the literature more articles of this type.
To this cnd we will only consider publishing articles which discuss the results of a varicty trial sown in a single
cnvironment under exceptional circumstances (i.c. when the number of entrics or genetic diversity is particularly high
or when an unusual trait is discussed).
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ICARDA Publications deposited at
AGRICULTURAL Libraries

ICARDA publications arc now deposited in the following AGRICULTURAL
libraries to make them available to other uscrs under normal inter-library loan and

photocopy procedures:

Libraries Division
Agriculturec Canada
Ottawa K1A OCS
CANADA

Telex 533283 canagric ott

Helsinki University
Library of Agriculturc
Viikki

SF-00710 Helsinki
FINLAND

Telex 122352 humk sf
Telefax (90)708 5011

J-F. Giovannctli

Chefl du Scrvice Central IST
Avenue du Val de Montferrand
BP 5035

34032 Montpellicr Cedex
FRANCE

Telex 480 762f

Ms. Apolena Roubinkova

Facultc des Scicnces Agronomiques
de Gembloux - Bibliotheque Centrale

Passage des Deportes, 2
B-5800 Gembloux
BELGIQUE

Fax 32/(0)81/614544

1990 Jy¥1 5558 ¢ 27 Tale 3,805 ¢ unli

Library

Agricultural University
Postbus 9100

6700 HA Wageningen
THE NETHERLANDS

Telex 45015 blhwg nl

John Hjeltnes

Head Librarian

The Library of the Agricultural
University of Norway

P.O. Box 12

N-1432 Aas-NLH

NORWAY

Telex (56)77125 nlhbi n

Jos¢ Ramon Cadahia Cicuendez
Jefe del Scervicio de
Documentacion

Biblioteca y Publicacionces

Jose Abascal, 56, 4a planta
28003-Madrid

SPAIN

Harrict Rinne Mendes
AGLINET Internation] Center
FAQO of the United Nations
Via delle Terme di Caracalla
00100 Rome

ITALY

Telex 610 181 FAO |

FABIS Newsletier 27, December 1990

En 37



En 38

Noah Nsubuga
Senior Librarian
ICIPE

P.O. Box 30772
Nairobi

KENYA

Telex 22053 ICIPE

T. McGarvey

Natural Resources Institute
Library, Central Avenue
Chatham Maritime

Kent ME4 4TB

UNITED KINGDOM

Telephone 0634 880088

25066 DUDU

FABIS Newsletter 27, December 1990
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Dircctor

US Dcpartment of Agriculture
National Agricultural Library
Serials Unit, Room 002
Beltsville, MD 20705
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DOCUMENT COLLECTION

ICARDA is building up its decument collection on faba bean. The collection will be used to supply needed documents
to scicntists in developing countrics.

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

FABIS
ICARDA
Box 5466
Aleppo, Syria
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