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Faba Bean in Yunnan, China

Liu Zhensu

Yunnan Academy of Agricultural Science,
Kunming,

CHINA

Faba bean has been grown for many years in the Yunnan
Province of China. The literature shows that the crop
was introduced to other provinces from Yunnan in the
Ming Dynasty (Wang 1957). Yunnan has now about
230000 ha under faba bean every year, and in terms of
yield Yunnan is the leading province in China. Some
of the seed produced is used for human consumption,
either processed or unprocessed, but most of it is used
as animal feed, The residue is also excellent animal
feed, since it is rich in protein. After drying in the
sun and crushing, the fine fraction is fed to pigs and
the coarse fraction to cattle and horses. Therefore
faba bean is important in the animal husbandry of
Yunnan.

Small, medium, and large seeded varieties (Vicia
faba minor, equina, and major) are grown although
medium-seeded varieties are the commonest. Yields are
usually around 1500 kg/ha, but in high yielding plots
may be 7500 kg/ha or more. Yields, however, are often
affected by frost, insect pests, diseases, and drought.
As a result, yields fluctuate in different years.

Faba bean is grown in most parts of Yunnan Pro-
vince, with the majority planted in October and
harvested in April or May the next year. Only in a few
mountainous districts do farmers grow faba beans in the
summer. The total area under faba bean crop is second
only to that under wheat, in rotation with rice,
tobacco, or cotton. By growing faba bean instead of
wheat the following crop can be sown early, since faba
bean matures about one month earlier than wheat. This
results in stable, high yields in the following crop.
Investigations have shown that rice preceeded by faba
bean yields 750-1500 kg/ha more, and cotton following
faba bean yields 30-50% more than with other crops. As
a result, around one third to one half of the rice
fields in Yunnan are under a rice-faba bean cropping
system.

Ard2 1987 T . 18 agele 8,80 ¢ Lub

dle Y

In Yunnan, faba bean is sown without tillage after
the rice harvest. Seeds are pressed by hand into the
unplowed soil, sometimes just under the rice before
harvest. In both cases, the fields must be drained or
the seeds will rot. After rice harvest, the field is
spread with manure, straw, or some loose soil to minim-
ize the loss of soil moisture and ensure scedling
emergence. In fields other than paddy, the soil is
usually plowed before planting, but no-tillage is occa-
sionally adopted afterwards. A hole is made in the
ground for the seed with a stick. Seeding rates are
300-375 kg/ha, with about 300000 plants/ha.

Generally, the main stem is less vigorous than the
secondary ones and each plant has 2-3 stems. The number
of pods on the secondary stem is greater than that on
the main stem. Therefore, much attention should be
paid to let the plant have more secondary stems in
production. However, too many secondary stems/plant is
not desirable either as these causes overgrowth,
shading, and lodging. The fields should be irrigated
3-4 times during growth and irrigation at the flowering
and pod-forming stages is of the greatest importance.
In general, the harvest ratio is 1:1, varying from
0.8:1 to 1.2:1.

Heavy frost occurs in the middle or the last 10
days of January in most parts of Yunnan. To reduce or
avoid frost damage, the date of planting should be in
the first or the middle 10 days of October, so that the
podding stage will occur after heavy frost. If frost
occurs in February or march, as has happened in some
years, yield losses can be severe.

Many insect pests and discases attack faba bean
plants, mainly aphids, rust, leaf-spots, root rot, and
brown-spot. Among these, aphids and rust appear to be
the worst. So far, no effective resistant varieties
have been developed and faba bean growers still depend
on chemical control.

Reference

Wang, S.M. 1957. Miscellanies about gardening in The
Chinese Heritage Agronomy Selected Works ”Beans”
(Changnian L., ed.). Zhonghua Book Company
China.
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Inheritance of Seed Coat Weight
in Faba Bean (Vicia faba L.)

E.A. Waly and S.A. Abdel-Aal

Horticulture Department, Faculty of Agriculure,
Assiut University, Assiui,

EGYPT

Abstract

Statistical analysis of specific seed coat weight in
faba bean (Vicia fabaL.) revealed that the character
was under the control of both additive and non-additive
gene actions. Somaly and Balady (Local) showed
significant GCA effects for lower seed coat weight. In
both the parents and the F, hybrids, there was a small
positive correlation between seed coat weight and both
seed weight and pod width, but it was not significant.

Introduction

Faba bean has a tough seed coat which is responsible for
the high fiber content of the seed. The seced coat
accounts for 13.17% of the dry weight of the whole seed
and it contains 89% of the seed crude fiber and 2.4%
protein (Cerning et al. 1975; Evans et al. 1972).

A positive correlation between seed coat thickness
and seed weight among varieties has been reported by
Rowland and Fowler (1977). Therefore, it is necessary
to obtain information on the genetic behavior of this
character in faba bean.

This investigation was conducted on the genetic
system controlling seed weight coat using seed produced
by the diallel crossing system of five faba bean
varieties.

Materials and Methods
In this study, which was carried out in 1985, dry seeds

of five faba bean (Vicia faba L.) parents and 10
hybrids produced from them by the diallel crossing
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system were used. The parents were Somaly, Balady,
Kobrosy, Long Equadore, and Bunyard's Exhibition.
Table 1 shows the seed length and width of the
varieties used.

Table 1. Length and width (mm) of seeds of the five
parents.
Parent
1 2 3 4 5
Length 10-12  14-16 22-24 23-25 21-23
Width 8-9 10-12  16-18 15-18 14-16

Determination of specific seed coat weight

Seeds for assessment were placed in water for 6h then
the seed coats removed. Fifteen sets of disks (10 in
each set) were cut from the seeds with a 4.9 mm sharp
cork borer . The disks were dried at 80° C for 2 h and
weighed while still warm,

The data were analyzed according to the diallel
cross analysis of Griffing (1956a). A Vr/Wr graph was
prepared according to Jinks (1954).

Results and Discussion

In the analysis of variance of the 5x5 diallel
cross, both GCA and SCA items were highly significant
(Table 2), indicating genetic variation among parental
lines and dominance effects. However, the GCA was
very large compared with the SCA, indicating the
predominant role of the additive type of genetic
variance in the expression of specific seed coat
weight.

The graph of Vr/Wr is shown in Fig. 1. The five
array points exhibit considerable scatter around the
regression line which has a slope b = 0.628 + 0.319.
This is not significantly different from zero or unity.
However, the line intersects the Wr axis a short
distance above the origin of Wr indicating a
combination of additive and dominance effects in the
determination of this character.
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Table 2. Analysis of variance of data on specific
seed coat weight in a 5x5 diallel cross of faba
bean cultivars.

d.f, M.S. F ratio
Genotypes 9 55539.9 957586.1**
GCA 4 17404.8 1933876.1%*
SCA 5 2742.5 304726.6%%*

*=Significant a1 P=0.01

62 b=0628+0.319

Vr

Fig. 1. Vr/Wr graph for specific seed coat weight in a 5x5
diallel cross of faba bean cultivars,

Specific seed coat weights and individual values for
general and specific combining abilities are shown in
Table 3. The specific weights of the seed coats for the
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five parents varied from 254.6 mg to 509.1 mg with a
mean of 356.36 mg. Parents 1 (Somaly) and 2 (Balady)
showed significant GCA effects for lower specific seed
coat weight. The other three parents showed significant
GCA effects for greater specific seed coat weight.
This indicates that Somaly and Balady are good general
combiners for low specific seed coat weight. Five
hybrids showed significant SCA effects for lower
specific seed coat weight. Three of them had Somaly
and/or Balady as one parent. These two parents are
good general combiners for low seed coat weight, so
they could be exploited for breeding programs (Griffing
1956a; 1956b; Sprague 1966).

Correlations

Correlation coefficients were calculated between
specific seed coat weight and seed weight, pod width,
pod lenght and number of seeds/pod in the parents and F,
generation. All correlations were very small and not
significant.

References

Cerning, J., Saposnik, A. and Guilbot, A. 1975.
Carbohydrate composition of horse bean (Vicia faba)
of different origins.  Cereal Chemistry 52:
125-138.

Evans, L.E., Secitzer, J.F. and Bushuk, W. 1972,
Horsebeans- a protein crop for western Canada?
Canadian Journal of Plant Science 52: 657-659.

Griffing, B. 1956a. A generalized treatment of the use
of diallel cross in quantitative inheritance.
Heredity 10: 31-50.

Table 3. Specific seed coat weight of parents (P) and GCA and SCA effects for the arrays and individual
cross combinations in the data for specific seed coat weight.

Seed coat SCA effects GCA
P weight (mg) effects
2 3 4 5
1 254.6 - 33.95%* +12.71%* +50.98*%* - 29,75%%* — 56.84**
2 318.3 ~12.68%*%  +38.08%* + 8.55%* -95.04**
3 509.1 - 55.15%* + 55.12%% +49.19**
4 381.6 ~ 33.91*= +11.03%=*
5 318.2 +91.66%*
SEt* S, - Sy = 0.11
S5 - S = 0.07 (8;-8;=0.07)
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Variation of Storage Protein Subunits in
Different Genotypes of Vicia faba L.

G.B. Polignano, R. Splendido and P, Uggenti
Germplasm Institute, Naiional Research Council,
Via G. Amendola, 165/A, Bari,

ITALY

Abstract

In this study the diversity of seed storage protein
patterns in six genotypes of faba bean (Vicia faba L.)
was examined. The genotypes used were well adapted to
South Italy. SDS-PAGE was used to examine the
variation in banding patterns of total and globulin
seed polypeptides. Little variation among genotypes
was detected. With the exception of the local
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selection "Locale di Putignano”, genotypes appeared to
be electrophoretically uniform. Our results also
conflrm that protein composition within genotypes may
be characterized repreducibly using bulk seed extracts.

Introduction

Faba bean breeding aims to produce new cultivars which
are superior for yield and protein content. An important
step in this process is evaluation and description of
the variability present in collections of Vicia faba.

Since 1975, much research has been carried out at
Bari Germplasm Institute to assess the variability of
many characters influencing yield and protein content
in the world collection of V. faba. Until now only
one study has been carried out to assess the
variability of storage protein subunits in relation to
the origin of the material (Polignano er al. 1986). In
order to identify and select superior genotypes with
modified major seed protein  patterns more
investigations are needed.

In our previous work (Polignano ef al. 1986) we
showed that there was an absence of geographic
specificity of total storage protein patterns and poor
polymorphism in V. faba. However, a little variation was
detected for some protein subunits, particularly those
in group B with medium electrophoretic mobility (Rf =
0.47 - 0.56). Pattern differences in seed storage
proteins of V. faba L. would be particularly useful for
further analysis of the genetic control of single
subunits and their utilization in breeding programs.

This paper briefly outlines the results obtained in
a study of the diversity in seed storage protein
patterns of some genotypes of faba bean well adapted to
South Italy (Apulia region).

Materials and Methods

Seeds of six genotypes of faba bean from the Bari
Germplasm collection were analyzed. Two varieties
(Aguadulce and Vesuvio), one local selection (Locale di
Putignano) and three inbred populations (MG 106865, MG
106590, and MG 106596) were used. These genotypes
differ in seed size; Vesuvio (P,) and MG 106596 ®y)
have small seed, MG 106590 (P,) has medium sced, and
Aguadulce (P,), Locale di Putignano (P,), and MG
106865 (P,) have large seed. For the three groups
average weights/1000 seeds were 500, 950, and 1530 g,
respectively.
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Seeds were collected from plants grown under
bee-proof cages at Valenzano (BA) during 1986. Thirty
plants of each entry were grown in three row plots. The
rows were 70 cm apart and the plants were spaced 30 cm
apart within the rows.

To examine variation in protein and globulin
patterns among genotypes, bulk samples of seed of
each genotype were used according to Goodrich et al.
(1985). Seed testae were removed and the cotyledons
pulverized.

Globulin extraction was carried out according to
Scholz er al. (1974). Protein extraction and SDS-PAGE
were done as reported by Polignano er al. (1986) using
a 16 x 18 c¢m vertical slab gel apparatus.

Results and Discussion

The general banding patterns of globulin and total seed
proteins of the six genotypes are shown in Fig. 1. The
protein and globulin patterns of the different
genotypes varied in 17 major bands and 13 minor bands.
Other, more faintly staining subunits can also be
distinguished. The electrophoretic spectrum was divided
into three arbitrary groups (A, B, and C) with slow,
medium, and fast mobility, respectively. The relative
flow (Rf) of bands from the top of the separating gel
to the bottom is indicated on the right side of the
figure (A: RfF0.15 - 0.41; B: Rf 0.44 - 0.60; C: Rf
0.66 - 1.00). Molecular weight markers, which were run
in all gels, are indicated on the left side of the
figure.

The representative one-dimensional gel from a
series of analyses of the six genotypes is shown in
Fig. 2. The general intensity of staining and spacial
arrangement of the bands were similar for the proteins
and globulins of all genotypes.

There was little variation, but distinct differences
between the polypeptide patterns of the different
genotypes in groups A and B. No differences are
cvident among group C polypeptides. Group B, which
comprises the most important globulin fraction,
deserves special attention in order to detect
differences among different genotypes (Fig. 3).

Small but significant differences were evident
among the six genotypes in the presence / absence and
intensity of the major bands at Rf 0.46 and 0.49 and
the minor band at Rf 0.52. In particular, the presence
of the heaviest staining band at Rf 0.46 (band 16) and
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Fig. 1. Protein bands found in the profiles of six
genotypes of V. faba L. separated by SDS—PAGE.
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the absence of a minor band at Rf 0.52 (band 18)
characterize the P, pattern (Locale di Putignano). The
main difference between P, and the other patterns is
the presence and intensity of the major band 16. An
identical result was obtained previously by Polignano
er al. (1986).

A -925
- - 66
B
—-45
=31
iy -215
. =14.4

Fig. 2. Total protein (t) and globulin {g) composition of
seeds of six different genotypes of V. faba L. , using SDS-

PAGE. P1 Aguadulce, P2 Vesuvio, P Locale di

Putignano, P4 MG 106590, P5 106596, Pg MG 106865.
Pq P2 P3 Pa P5 PG

15 045 — — —_——_— — —

16 0.46 =R

7 oo I HEBEMN

18 052 — — —

19 055 mem e oas Dem Dew o=

Band Rf

No. value

Fig. 3. Seed protein patterns (groupB) in six genotypes of
V. faba L. : P; Aguadulce; P, Vesuvio; Pz Loc. di
Putignano; P, MG 106590; P5 MG 106596; Ps MG
106865.
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Wright and Boulter (1974) reported that the
polypeptide subunits having a molecular weight of
approximately 53 daltons included the most important
legumin fractions. The presence/absence of a few bands
could be of great value for further work, especially in
identifying and selecting superior genotypes.

Our results also confirm that it is not necessary
to purify the globulin subunits for large-scale
screening since differences in the polypeptide banding
pattern for this fraction can be seen from extracts of
the total seed.  However, a more precise genetic
analysis of the heritable variation of the globulin
subunits would require purified samples.

Although only a few genotypes were investigated,
these results confirm that there are no substantial
differences between the patterns of the three botanical
groups of V. faba L. major, equina, and minor with
large, medium, and small seeds, respectively. The bulk
approach, which minimizes the variation in protein
composition within genotypes, seems to be useful in
detecting small but reproducible differences among the
six genotypes. This is in agreement with the results
obtained by Goodrich er al. (1985).

In conclusion, the observed presence / absence of
some seed protein subunits with medium mobility (group
B) may suggest further investigations for their genetic
assessment and significance in relation to qualitative
and quantitative protein variability and their level of
association with other seed and plant characters.

References
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characterization of cultivars of Vicia faba L.
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Isolation and Evaluation of a
Bold-Seeded Mutant of Vicia faba
var minor

R.P. Sinha and S.K. Choudhary
T.C.A., Dholi,
Muzaffarpur-843121, Bihar

INDIA

Abstract

A tall variant was isolated from a local faba bean
variety maintained at Dholi Centre, Bihar, India. It
had long pods and bold seeds. After multiplication and
evaluation in later generations it was found to be
stable for these characters. The 100-seed weight of
the mutant line was 54 g while that of the parent was
32¢.

Introduction

A number of workers have obtained useful mutants of
faba bean by induced mutagenesis (Sjodin 1971; Abdalla
and Hussein 1977; Filippetti and De Pace 1982; 1983;
1986). The search for mutations in landraces of faba
bean with desirable traits is very helpful in improving
this crop.
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In India, Vicia faba minor is grown. It has small
seeds with a 100-seed weight of 30-40 g. We report
here the isolation and evaluation of a bold-seeded
mutant isolated from the local variety DB-24.

Materials and Methods

DB-24, a local faba bean variety, was grown in a yield
trial with other varieties in the 1984/85 winter season
at Dholi, Bihar. One plant in the DB-24 plot was found
to be vigorous and was therefore tagged. When the
plant came into flowering, it was covered with muslin
cloth to avoid cross-pollination. In the next
generation it was multiplied in isolation and in the
winter of 1986/87 its agronomic characteristics were
evaluated. The mutant DBM-I, with its parent variety
DB-24 were tested in 4x3 m plots with 40 cm and 20 cm
between rows and plants, respectively. The crop re-
ceived one supplementary irrigation. The soil in the
experimental plot was sandy loam and calcareous. A
manurial dose of 30 N:40 P,O, was applied at sowing.

Results and Discussion

Yields and other data are presented in Table 1. The
mutant line, DBM-1, was almost double the height of its
parent line (Fig. 1) and had much larger pods and seeds
(Figs. 2 and 3). There were fewer pods/plant in the
mutant line but the difference was not significant and
the number of seeds/pod in the mutant was about the
same as DB-24. Seed size (100-seed weight) in the
mutant was 54 g compared to 34 g in the control, so the
yield/plant is higher in the mutant line. DBM-1
yield was 4000 kg/ha compared to 2500 kg for DB-24.
With further testing, this could become a new variety.

Table 1. Means for various characters in the
mutant DBM-1 and control DB-24,
Character Mutant Control
(DBM-1) (DB-24)
Plant height (cm) 75.64+4.8** 42.4+3.2
Stems/plant 3.24+0.20 4.04+0.24
Pods/plant 28.4+4.6* 35.3+6.4
Seeds/pod 3.4+0.12 3.2+0.10
Seed yield/plant (g) 44.445.2* 37.8+4.4
100-seed weight (g) 54.0+1.40% 34.6+1.12
Yield (kg/ha) 4000* 2500

*Significant at p=0.05; **significant at P=0.01.
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Effects of Salinity and Relative Humidity
on Growth and Ionic Composition
of Faba Bean

M. Salim

Land Resources Section,

National Agricultural Research Cenire,
Park Road, Islamabad,

PAKISTAN

Abstract

Faba bean was grown in growth cabinets in nutrient
solutions with and without 50 mM NaCl at either 30 + 5%
or 90 + 5% relative humidity (RH). Plant growth was
significantly better under high RH conditions in both
non-saline and saline root environments. Cation (K,
Na, Ca, Mg) and anion (Cl) accumulation in different
plant parts was higher in low RH than in high RH. Hence
there was a negative correlation between the ionic
built-up in plant shoots and shoot growth depression.
The data indicate possibilities of improving plant
growth in salt-affected soils by manipulating RH.

Introduction

In arid and semi-arid areas of the world, soils tend to
accumulate excessive salts in the surface layers, The
performance of different plants depends upon the
species’ salt sensitivity and the concentration of salts
in the soil (Greenway and Munns 1980). Excessive salts
render soils unsuitable for growing many salt-sensitive
crops. In Pakistan approximately 6 million ha out of
15.5 million ha total agricultural land is affected by
excessive salts to varying degrees (Muhammad 1978) and
as a result, there are substantial yield losses of dif-
ferent crops. One way of utilizing these salt-affected
soils is to cultivate salt-tolerant crops and varieties
and adopt suitable soil management practices.

One significant physiological effect on  plant
growth in salt-stressed environments is the osmotic
effect of salinity resulting in decreased hydraulic

conductivity of roots (O’Leary 1974). In some species,
improved growth has been observed in saline root media
when the relative humidity is high (Nieman and Poulsen
1967; Prisco and O'Leary 1973; Hoffman and Jobes 1978).
This improved growth is attributed to improved water
relations in the plant and/or a reduced build-up of
salts in the plant tissues. The reduction in plant
growth in saline root media is negatively correlated
to the salt accumulated in plant shoots (Salim and
Pitman 1983).

In general, beans are reported to be sensitive to
salts but some species may be moderately tolerant (Maas
and Hoffman 1977). Any improvement in plant perfor-
mance in salt affected soils by manipulating the growth
conditions is worthwhile. This preliminary study aimed
to investigate the growth response of faba bean in
non-saline and moderately saline root environments at
two levels of relative humidity. The inorganic ion
contents of these plants are reported along with growth
data.

Materials and Methods

Seeds of faba bean cv Fiord were sterilized by soaking
in 10% sodium hypochlorite for 15 min then washed in
running tap water overnight to soften the seed coat.
The seeds were germinated on stainless steel gauze
trays suspended over aerated Hoagland solution. Five-
day old germinated seedlings were transferred to
plastic containers filled with 10 | of control solution
continuously aerated in a growth cabinet. The seedlings
were held in place with plastic foam plugs through
the plastic container lids. When the seedlings were 1
week old, the solution in half of the containers was
changed to 50 mM NaCl by stepwise addition of 10 mM
NaCl every 3 h. One set of Hoagland solution (control)
and 50 mM NaCl treatments in triplicate was then placed
in a growth cabinetat 35 + 5% RH. Another set of
containers comprising control and 50 mM NaCl in
triplicate was put in another growth cabinet at 90 + 5%
RH. Both these cabinets had a continuous temperature
of 25 + 1°C and light intensity of 250 E/m?/s for 14 h.
Plants were grown for 10 days and during this period
the solutions in all the containers were replaced twice
with equivalent fresh solutions.
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Table 1. Effects of salinity and relative humidity on faba bean growth.

Treatment Relative Shoot Root
humidity
FwW! pwW? FW/DW FW DW FW/DW
Control Low 25.8+3.2 2.92+0.42 8.83 16.4+2.6 0.89+0.07 18.42
50 mM NaCl Low 17.5+1.1 1.90+0.17 9.21 13.2+1.0 0.76+0.06  17.37
Control High 41.7+3.3 4.70+0.28 8.87 24.6+1.5 1.4240.11  17.32
50 mM NaCl High 30.8+2.1 3.58+0.11 8.62 23.7+1.8 1.4140.12  16.81

VEresh weight (g/plant); 2Dry weight (g/plant).

Fresh and dry (drying at 70°C) weights of plants
were recorded at harvest. For inorganic ion analysis,
samples were separated into leaves, stem, and roots and
extracted with boiling 1.0N HNO, followed by two
extractions with boiling distilled water. Cations were
determined by atomic absorption spectrophotometry and
chlorides were estimated using coulometric titration.

Results and Discussion

Due to practical limitations, only two levels of salt
concentration and two of relative humidity could be
studied for 10 days. Growth was better in both the
control and 50 mM NaCl solution at high RH (Table 1).
For both levels of RH, although salt treatment decreased
shoot growth compared with that in the control, the mag-
nitude of the reduction of shoot growth at low RH was
higher than that at high RH. Similarly root development
was also much better at high RH than at low RH. Salt
did not reduce root weights at either level of RH. The
fresh weight: dry weight ratios for roots were approxi-
mately twice those of shoots but the salt treatments
and levels of relative humidity did not affect the
relative water content of the plant tissues. Better
growth of different plant species in both non-saline
and saline root media has already been reported by
Nieman and Poulsen (1967), Prisco and O’Leary (1973),
and Hoffman and Jobes (1978).

The inorganic ion contents of the plants are pre-
sented in Table 2. There was differential uptake/
accumulation of various ions by different plant
organs. Except for Na and Ca, the ion contents of the
stems were lowest for all treatments. In control solu-
tions, roots had much higher K contents compared to the
leaves but in salt solutions this trend was reversed.
The selective uptake of K rather than Na in NaCl solu-
tion has been demonstrated by Salim and Pitman (1983)
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for mung beans. In 50 mM NaCl with high RH, roots and
stems effectively retained Na, keeping the leaves rela-
tively free of Na. This mechanism of Na retention by
the roots and stem has been reported in Phaseolus vul-
garis by Jacoby (1964). In low RH conditions with 50
mM NaCl, leaves accumulated more Na than those in
higher RH. This is primarily due to higher Na flux and
accumulation in roots and stem resulting in leakage to
the leaves. After K, Ca was the main cation present in
the leaves in all treatments. Accumulation of Ca in
leaves as well as in roots significantly increased with
decreasing RH in both the control and 50 mM NaCl but
the magnitude of Ca accumulation in roots and leaves in
the salt treatment was much higher compared to that in
control solution. The trend in Mg for the two levels
of RH and both solutions was similar to that of Ca, but
the trend was more pronounced for the later. The
chloride content of the leaves tended to approach the
content of K in the plants grown in salt solutions. ClI
accumulation in the leaves was relatively high indicat-
ing little accumulation in roots and stem, as in the
case of Ca and Mg.

Overall, these data indicate increased accumulation
of almost all ions, specifically in the leaves, in res-
ponse to low relative humidity. This is supported by
the findings of Nieman and Poulsen (1967).

The total ionic load in leaves and stem was plotted
against the corresponding leaf and stem dry weights as
a percentage of those of the control under high RH
(Fig. 1). There was a negative correlation (r= - 0.756)
between the total ionic or salt load and plant growth.
This is supported by the reports of Wieneke and
Lauchli (1979) and others. The improvement in plant
growth in high relative humidity and saline envi-
ronments may be due to either the improvement in water
relations and/or to the reduced salt load in plant
shoots.
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Table 2. Effects of salinity and relative humidity on inorganic ion
content (ueq/g dry weight) on faba bean.

Treatments Humidity Plant

part Ion content
Na Ca Mg c
Leaf 1524 7 569 322 29
Control Low Stem 1349 15 225 64 22

Root 2007 35 155 242 25

Leaf 1713 161 651 278 1533

50 mM NaCi Low Stem

767 177 134 46 663

Root 934 2087 158 160 639
Leaf 1270 4 465 211 28
Control High  Stem 1101 6 183 59 23
Root 2256 21 108 296 26

Leaf 1665 19 398 245 1279

50 mM NaCl High  Stem

934 663 141 30 513

Root 1598 1201 100 165 732

100 |-

80 |-

a high RH.

Plant DW as % of plant DW of the control

0 L‘n 1 i 1 | 1
0 1 2 3

Total ions in plant tissue {(meq/g DW.)

Fig. 1. Relationship between ionic load in faba bean leaves
(@) and stem (O} and their respective dry weights as % of
those of the control in high RH {(correlation co—efficient
—0.756).
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Low Temperature and Faba Bean
(Vicia faba L.) Yield

Liu Z.S., Zhao Y.Z,

Bao S.Y. and Wen Guang

Yunnan Academy of Agriculiural Science,
Kunming,

CHINA

Abstract

The hardiness of the faba bean flower and its ovary
covered with corolla till 10 days after fading was
observed. Varieties with greater number of flowers and
longer duration of flowering had greater ability for
self-regulation and complementation under a certain
degree of low temperature, hence possessed potentiali-
ties of stable high yields. Total dry matter (DM) de-
creased after top removal, the earlier the removal the
greater the decrease, It is total DM increase per unit
area that can effectively increase the yield. Dry
matter and harvest index can be used for selection of
high yielding genotypes. Improvement of environmental
conditions and enhancement of field management can
also enable the total DM and harvest index to reach a
desirable level, i.e., markedly increase the yield.
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Introduction

The pod shedding rate in faba bean is very high (about
95%). This can be due to a number of factors including:
(a) sterility caused by self-incompatibility, (b)
poor development of the fertilized seeds, (c) formation
of abscission layers at the bases of the flower stalk
and the inflorescence axis. (d) competition for
nutrients between young pods and the growing point and
between bigger and younger pods, and (e) water stress.
However, the indeterminate nature of the faba bean
inflorescence may to a certain extent make up for this
loss. With favorable conditions and good management high
yields can still be expected, even if the shedding rate
is not markedly reduced.

Faba bean is not generally a low yielding crop and
there is great potential for increasing yields. For
example, in England Igwits (1982) reported the highest
yield to be 10.7t /ha. In China, the highest yield of
spring faba bean has reached 9.7t/ha, while in Yunnan
Province, 7.71t/ha was achieved in 1984 in a high yield
plot of autumn faba bean in the Dachuan Production Bri-
gade in Dali. In 1985, the yield was 8.15t/ha in the
Faba 81-52 plot at the Yunnan's Academy of Agricul-
tural Sciences.

Faba bean is very sensitive to the environment, so
yields are unstable.  Fluctuations between years in
Yunnan are largely due to low temperatures injuring the
reproductive parts of the plant. Damage is also done
by diseases and insect pests.  According to records
kept from 1980 to 1986 by the provincial weather
station at the Yunnan Academy of Agricultural Sciences,
189 days in the 7 years were at or below O°C, with
38.1% of the days at 0 to 0.9°C, 27.5% at -1.0 to -
1.9°C, and 34.4% below -2.0°C. Of the days with low
temperatures, 71% were harmful to faba bean i.e. tem-
peratures were below 1.0°C. The lowest temperatures
generally occur in late January when faba bean is at
the flowering and young pod-forming stages. If low
temperatures last for a long period, and especially if
heavy frost is delayed to the pod forming stages, there
can be large yield losses and the whole crop may be
lost.

In Yunnan in 1984 yields were good but they were
very poor in 1985 and 1986. We have observed that no
severe damage occurs due to low temperatures in Jan-
uary, but from the beginning of February onward damage
is greater the more frequent the occurrence of low tem-
peratures. At the beginning of February 1985, there
were 7 days at and below -2.0°C, and the average yield
of the province was 14% lower than that of 1984. In
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Table 1. Correlation between time of flowering, growing period, and grain yield.

Year Number of Seeding Time of flowering Growing period (days Yield

varieties date (days from seeding) from seeding (kg/ha)

to maturity)

1984 18 10/12 98 - 120 188 - 199 4791 - 6237.8
* r to yield -0.123 ‘0.159
1985 18 10/14 78 - 91 193 - 202 2542.5 - 8150.3
r to yield 0.129 0.050
1986 7 10/7 77 - 89 195 - 200 1407.8 - 3849
r to yield 0.742 0.551

*correlation coefficient =r n = 18-2. P.05 = 0.468 P.01 = 0.589
n= 7-2 P.05=0754 p.0l = 0.874

1986, there were few days with low temperatures up to
the end of February, but historically low temperatures
and snow occurred at the beginning of March resulting
in a heavy loss of pods and poor yields over a large
area.

Importance of flowering time

Of the reproductive parts, the young pods of faba bean
are most sensitive to low temperatures. The hardiness
of the flower and the ovary covered with corolla till
10 days after fading has not previously been reported.
Our observations, made from | to 6 March 1986 (when
freezing temperatures occurred), showed that the
flowers starting to blosson in late February which were
subjected to 5 days of low temperatures (minimum 5.0°C)
were still able to form pods. However, all the young
pods which had emerged from the corolla and those con-
taining swelling seeds were frozen and the young seeds
necrotized, even though the pod itself survived the
cold. This indicates that during anthesis the flowers
are much hardier than young pods. Therefore a compara-
tively safe podding period would be during the time
when the lowest temperatures have already occurred. In
Kunming, if flowering occurs in the period of heavy
frost and much of the podding and pod growth occur
after that period, yields should be stable and high.
The optimum sowing date has been shown experimentally
to occur in the period from the beginning to 20 October
and thus damage due to heavy frost can be avoided or
reduced.

The responses of early and late varieties to low
temperatures are obvious. During the early budding
period in late December 1983, severe frost occurred and
most of the flower buds were shed because of the cold.
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Anthesis of different varieties was postponed to mid-
and late January. In 1985 and 1986, there were no very
low temperatures, so anthesis came earlier than in

1984. In varietal tests conducted for 3 years in adja-
cent plots with uniform soil fertility, the
relationships between time of flowering, growing

period, and yield were studied (Table 1).

The correlation coefficients between grain yield
and time of flowering and growing period were insignif-
icant except in 1986. The correlations between grain
yield and time of flowering were positive except in
1984 when flowering was postponed because of the low
temperatures at the early budding stage. This indica-
tes that early flowering and early maturing varieties
are detrimental to yield increase. It is worth empha-
sizing that the negative correlation between grain
yield and time of flowering occurred in 1984 when the
entire flowering period was delayed and in February
of that year temperatures were not very low. In 1985
and 1986, flowering time was normal and the early
flowering varieties were obviously at a disadvantage
under the severe temperatures in the late growth period
(Table 2).

Number of flowers and period of flowering

The number of faba bean flowers is determined by the
raceme/stem, number of inflorescences/raceme, and
number of flowers/inflorescence.  The differences
between these parameters constitute the varietal dif-
ferences in flower numbers. de Pace ef al. (1986)
pointed out that varieties with few flowers are suit-
able for semiarid regions., Dantuma er al. (1983)
believed that a small number of flowers on the inflo-
rescence is conducive to concentrating the supply of
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Table 2. Yields of faba bean varieties with different flowering and mature stages.

Year Variety Flowering stage Mature stage - Yield/ Yield
plant
®
date days from date days from (kg/ha) (% of 8152)
seeding seeding
1984 7903 1726 106 4/18 188 19.3 5477.3 89.2
80403 1718 98 4/23 193 21.6 5847.0 95.3
8152 2/8 119 426 196 22.7 6138.0 100.0
1985 Bean 12/22 79 4/15 193 16.1 4672.5 57.3
8130 12/21 78 4/18 196 247 6567.5 79.4
8152 12/28 85 4/21 199 30.1 8150.3 100.0
1986 8219 12/28 76 4/21 196 5.96 1407.8 36.6
Co8 12/26 82 4/20 195 6.63 1859.3 48.3
8152 1/4 87 4/24 199 14.45 3849.0 100.0
nutrients, In our experiment under irrigated condi- supply of nutrients to the pods and hence the number

tions, variety 7903 was compared with 8056. The
results showed that the initial stage of flowering of
both varieties was similar but differed in duration; in
7903 it was only 24 days while in 8056 it was 47 days.
After injury due to freezing, 7903 only produced 6.8
pods/plant while 8056 produced 10.43 pods. As the dif-
ference in number of pods was 65.2%, the yield of 7903
was only 37.9% that of 8056. As a result, varieties
with a greater number of flowers and longer duration of
flowering have a greater capacity for spontancous regu-
lation and complementation at certain low temperatures
and hence possess the potential for stable, high yields.

Dry matter (DM) and Harvest Index

In wheat, Paccaud er al. (1985) found that grain yield
is significantly positively correlated with biomass and
harvest index. This is similar to the findings of Nagl
(1981), who calculated the correlations between grain
yield and total dry matter in faba bean. Dantuma e/
al. (1983) pointed out that faba bean yield is limited
by its total DM which is reflected in harvest indexes.

The results of the population density experiment
showed that different densities had little effect on
their harvest indexes, whereas the grain yield was
increased with total DM. Total DM decreased after
topping, the earlier the removal the greater the
decrease. Topping resulted in reduced leaf area, poor

En 16 FABIS Newsletier 18, August 1987

of aborted pods and seeds was increased which was
reflected in decreased yield as compared to untreated
plants. As a result, in production, top removal must be
practiced with caution. The varietal trials (1985 and
86), revealed highly significant correlations between
grain yield, biomass, and harvest index. The
relationship between yield and biomass in 1986, though
not significant followed the same trend.

Thompson (1983) reported that total DM is related
to leaf area index and green area duration. Field
observations showed that the total DM of a
certain variety relies largely on the length of its
growing period and duration of the green leaf area, not
on the plant height and leaf size. Intervarietal
differences in harvest index are related to short
flowering period, small number of pods, or early leaf
shedding. This suggests that the DM and harvest index
can be used as a means for identification in breeding
work. Meanwhile, the improvement of environmental con-
ditions with better field management can also enable
the total DM and harvest index to reach a desirable
levels,

Our experiment showed that the growth of the
variety 8152 presents a suitable plant type in the faba
bean crop, it has a long green leaf duration, high pro-
duction of grain yield 8.1 t/ha, high production of DM
18.3 t/ha, and high harvest index 44.4%. This proves
the great potentialities of faba bean crop.
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The Effect of Plant Population, Sowing Date,
and Pigeon Pea Shelter (Shading) on the
Incidence of the Root Rot/Wilt
Disease Complex and Yield
of Faba Bean

Farouk A. Salih! and Osman A.A. Ageeb?

I. Shambat Research Station, P.O. Box 30, Khartoum
North, SUDAN

2. Gezira Research Siation, P.O. Box 126, Wad Medani,
SUDAN

Abstract

The effects of growing pigeon pea as a shelter, sowing
date, and plant density on faba bean yield and its
components were investigated. The shelter crop
significantly reduced seed yield by 53 and 64% when it
was grown for a short and long duration, respectively,
due to reduced plant stand and significantly fewer
pods/plant. Sowing in November and planting three
rows/ridge resulted in significantly greater seed yield
than sowing in October with one row/ridge. Sowing date
and plant population significantly affected root rot
and wilt incidence. Disease incidence decreased with
late sowing and was significantly higher at 16.6 plants/
m* than at 49.9 plants/m?,

Root rot (Fusarium solani f.sp. fabae) and wilt (F.
oxysporum) are the major soil-borne diseases of faba
bean in the Sudan, where the heavy soil and high soil
temperatures predispose the plants to attack. When the
crop is planted in early October, both diseases occur
early during crop establishment.

In Sudan, faba bean cultivation is being extended
to the non-traditional, marginal areas. A number of
experiments have been conducted at Shambat and Wad
Medani with the objective of reducing soil temperature,
and so decreasing the incidence of the root rot/wilt
discase complex.

In this field study, pigeon pea (Cajanus cajan) was
used as a shelter crop and the incidence of root rot
and wilt, and yield were recorded.  The effects of

different sowing dates and plant densities were also
examined.
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Materials and Methods

Faba bean variety BF 2/2 was grown under pigeon pea as
a shelter crop either for the whole season (long
duration) or the pigeon pea was cut when the faba bean
flowered (short duration). The crop was also grown
under exposed conditions i.e., without a shelter crop.
Sowing was carried out on 13 October and 4 November
1982 at two plant densities (16.6 (P)) and 49.9
plants/m (P,)). The shelter crop was plantcd at both
sides (one ndge) and the ends (50 cm width) of the
experimental plots on 15 August 1982, Faba bean was
planted in the center (P,) and in the center and on
both sides (P,) of a 60 cm wide ridge and at a 20 cm
plant spacing with two plants/hole.  Plants were
irrigated at intervals of 7 - 10 days. The statistical
design was spit-plot with population and sowing date
factorially arranged. The shelter crop occupied the
main plots and there were four replicates.

Results and Discussion

Comparing sheltered and unsheltered faba beans, there
was no improvement in plant stand/ m?2 when the crop was
sheltered.  However, the long duration shelter
appreciably reduced plant stand/m*. This could be due
to the high competitive ability of pigeon pea and the
spacing between the two crops which resulted in the
pigeon pea smothering part of the faba bean crop (Table
1).

The shelter crop significantly reduced faba bean
seed yield by 53 and 64% for the short and long
duration shelter, respectively, due to lower plant
stand and significantly fewer pods/plant (Table 1).

Delaying the sowing date from 13 October to 4
November on average significantly increased seed
yield by 252 kg/ha, mainly due to a significant
improvement in plant stand.  This agrees with the
result of Salih and Khalafalla (1982) who found that
the optimum sowing date for faba bean at Shambat was
between 25 October and 10 November.

The interaction between sowing date and shelter was
highly significant for seed yield (Table 2). For both
sowing dates, the yields of faba beans sheltered for
long duration were nearly equal. The yields of plants
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Table 1.
some yield components of faba bean at Shambat.
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Effects of the duration of shading, sowing date, and plant population on grain yield and

Treatments Grain Plants/ No. of 1000-seed Mean %
yield m? at pods/ weight of dead
(kg/ha) harvest plant @® plants*
Shading treatments (duration)
Short 1230 16.4 17.7 417 1.97
Long 932 14.1 17.6 422 1.48
Unsheltered 2598 16.8 255 425 2.34
S.E. + 75 0.77 0.46 9.44 0.29
Sowing date
13 October 1286 11.8 21.8 431 2.44
4 November 1888 19.7 18.7 411 1.44
S.E. + 62 0.49 0.69 4.94 0.23
Plant density
16.6 plants/m 1337 10.8 222 415 2.46
49.9 plants/m? 1836 20.8 19.3 428 1.41
S.E. + 62 0.49 0.69 4.94 0.23

* Transformed into degrees.

sheltered for a short duration and unsheltered were
greater at the November sowing date: the percentage
increases over the October sowing date were 45 and 28%,
respectively (Table 2).

Table 2. The effect of the interaction between
shelter and sowing dates on grain yield of faba
bean (kg/ha).

Sowing date

Shelter Mean
treatments 13 October 4 November

(£ 108) (£ 75)
Short 873 1587 1230
Long 818 1046 932
Unsheltered 2166 3030 2598
Mean 1286 1888 1587

Data in parenthesis are SE values,

The plant stand at harvest was doubled from 10.8 to
20.8 plants/m (Table 1) by planting three rows (49 9
plants/m ) instead of one row/ridge (16.6 plants/m ).
This significantly increased seed yield by 200 kg/ha.
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Similar findings were reported by Salih (1985) but
Ageeb (1981) reported that planting a single row on the
east or west side of a north-south oriented ridge or
three rows/ridge resulted in the lowest yield.

The incidence of wilt and root-rot was lower in the
shaded treatments but the differences were not
significant. Sowing date  significantly  affected
disease incidence which decreased with late sowing and
disease mcxdence was s:gmﬁcantly higher at 16.6
plants/m? than at 49.9 plants/m?,

It is clear from our results that the use of pigeon
pea as a shelter crop to extend the growing season at
Shambat and thereby increase yield was not successful.
Seed yleld was increased by sowing at the optimum date
and at higher plant densities.
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Response of Faba Bean to Chicken Manure
and Split Nitrogen Application

Yousif Hassan Yousif
Shambat Research Station,
PO Box 30,

Khartoum North,

SUDAN

Abstract

Under the soil and climnatic conditions of Soba Research
Farm, faba bean var BF/2/2 was tested for Its response
to application of chicken manure and nitrogen for three
seasons. Application of chicken manure and splitting
nitrogen as 20 kg N/ha both at sowing and after 1 month
gave the best yields throughout the study. The
increase in yield due to chicken manure was in general
more than 25%, while combined chicken manure and the
two split nitrogen doses gave more than 50% increase.
Both chicken manure and two split nitrogen doses combi-
ned gave significantly more pods and seeds, and taller
plants.
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Introduction

An earlier report by Yousif (1982) showed that applic-
ation of manures significantly increased the yield of
faba bean. However, it was not clear whether addition
of nitrogen in small, split doses would be better for
this legume. A starter dose of nitrogen is known to
induce the activity of nitrogen fixing bacteria in most
legumes. Subsequent nitrogen applications after estab-
lishment of nitrogen fixing bacteria might further
improve crop yield. The following work was conducted
to study the effect of application of split nitrogen
and chicken manure to faba bean.

Materials and Methods

Faba bean var BF/2/2 was tested for its response to
chicken manure (0 and 12.8 t/ha) and nitrogen (0 and 40
kg/ha) under the soil and climatic conditions of Soba
Research Farm. Chicken manure was applied at sowing,
while nitrogen was either applied at sowing or in split
equal doses. The split doses were either 20 kg at
sowing and 20 kg after 1 month, or 13 kg at sowing, 13
kg at 1 month, and I3 kg 2 months later. The eight
treatments were replicated four times. Seeds were sown
in the first week of November for the three seasons of
the study (1981-84). Weeds and pests were kept to a
minimum and the crop was irrigated every 10 days.
Yield and yield components were determined and data
were analyzed statistically.

Results and Discussion

Table 1 shows the yield of faba bean for the different
treatments. There was no significant yield increase
for either nitrogen or chicken manure in 1981/82.
However, there is a general trend for increased yield
due to application of chicken manure and split nitro-
gen.  The best yield was obtained by applying 13 kg N
at sowing and | and 2 months after sowing.

In 1982/83 application of chicken manure signifi-
cantly increased yield but addition of nitrogen did not
improve yield no matter how it was applied. In 1983/84
it was very clear that splitting the dose of nitrogen
twice (at sowing and | month later) gave significantly
higher yields when the nitrogen was applied with chick-
en manure, Application of chicken manure alone
increased yield but not significantly.

The average yields for the three seasons revealed
that chicken manure increased the yield of faba bean by
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Table 1. Yield of faba bean (kg/ha) as affected by application of chicken manure and nitrogen, 1981-84.

Treatment 1981/82 1982/83 1983/84 Mean Yield increase
over control
(%)

Control 675 1364b* 1125b 1055

" + 40 kg N 750 1493b 1143b 1129 7.0

" + two doses N** 800 1322b 1312b 1145 8.5

" + three doses N#**# 807 1247b 1114b 1056 0.0
12.8 t/ha chicken manure 717 2083a 1268b 1356 28.5

u + 40 kg N 767 2012a 1330b 1370 29.9

” + two doses N 817 2083a 1929a 1610 52.6

" + three doses N 967 2083a 1392b 1481 40.4
S.E. 92 165 148

*  Means within each column having common letter (s) are not significantly different using the Duncan Muitiple Range Test.

** 20 kg N at sowing + 20 kg N | month later.
*¢% 13 kg N at sowing and 13 kg each at 1 and 2 months later.

Table 2. Yield components of faba bean in relation to chicken manure split nitrogen

application, 1983-84.

Treatment - Pods/ Seeds/ Branches/ Height

plant plant plant (cm)

Control 8.1b* 17.0b 23 53.9b
" 4+ 40kgN 8.9b 17.8b 1.8 58.2b
"+ two doses N** 8.1b 16.1b 2.1 71.8a
" <+ three doses N*** 10.5ab 21.2b 25 61.1ab

12.8 t/ha chicken manure 8.0b 14.7b 2.4 69.0ab
" 4+ 40kgN 8.6b 16.5b 2.5 65.1ab
" 4 two doses N 13.6a 29.9a 25 70.2a
" + three doses N 10.7ab 17.5b 23 69.2a

S.E. 1.2 2.6 0.2 3.4

*  Values with the same letter are not significantly different using the Duncan Multiple Range Test.

** and *** as shown in Table 1.

more than 25%. Nitrogen application was only effective
when applied with chicken manure and at a rate of 20 kg
N at sowing and an other 20 kg N after | month. In
this case both chicken manure and nitrogen increased
yield by more than 50%.

Table 2 presents the yield components for the
1983/84 season. Both chicken manure and splitting
nitrogen twice gave significantly more pods and seeds,
and taller plants.
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Density Studies on Faba Bean (Vicia faba)

J. Castro Coetho
Agronomy Institute,
University of Lisbon,
PORTUGAL

Abstract

The effects of changes in plant density on yield and
yield components were studied in a local strain of faba
bean (Tapada da Ajula). The plants were grown at five
populalion densities (10, 20, 30, 40, and 50
plnntslm ). The highest yield was obtained at 40
plants/m? but this was not sngnlﬁcanlly different from
the yields at 30 and 50 plants/m?. The increase in
plant density resulted in a reduction in branching and
number of pods/plant but little change in pods/stem,
seed size, or seeds/pod.

Introduction

There is increasing interest in faba beans (Vicia faba
L.) as a source of protein in the human diet and as
livestock fodder. To improve faba bean production in
Portugal, production techniques should be improved.

The objectives of this study were to examine the
effects of changes in plant density on yield and yield
components.

Materials and Methods

The field experimenis were carried out in the 1985/86
winter season at the experimental farm of the Institute
of Agronomy in Lisbon. Weather data for the season are
summarized in Fig. 1. The cultural practices followed
are given in Table 1.

At harvest, 10 plants were randomly selected from
each plot and dry weights of aerial parts were calculated
on a per plant and unit area basis. Yield and yield
components were calculated on a per plant basis. Dry pod
yield was determined on a unit area basis and harvest
index was calculated as dry pod weight/total dry weight.

Results

The average yields of the different aerial parts on a
per plant basis and per m? are shown in Table 2. These
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Fig. 1. Climatic diegram for winter 1985/86.

Table 1. Cultural practices followed in the 1985/86
field trials, Tapada da Ajuda farm.

Cultivar

Populations
Experimental design
Sowing date
Fertilizer

Pest control

Tapada da Ajuda

10, 20, 30, 40, 50 plants/m?
5x5 Latin square

3 Dec. 1985

500 kg superphosphate (18%)
thiram 200 g/hl s.a.
deltamethrin 1.75 g/hl s.a.
ethiofencarb 5.00 g/hl s.a.
methabenzthiazuron 3.2 kg/ha s.a.
glyphosate 60 g/ha s.a.

2x5 m = 10 m?

19 May 1986

Weed control

Plot size
Harvest date

results indicate that the faba bean plant has a
remarkable plasticity in response to variations in plant
density. In fact the observed variation in yield is
smaller than the differences in plant populations.

There is a consistent association between number of
plants/m? and yield and there were significant differ-
ences in results between the low densities (10 and 20
plants/m?) and the high densities (40 and 50
plants/mz). It is also important to note the expected
relative constancy of harvest index (0.46 - 0.49).

The highest yield was obtained at 40 plants/m
although it is not sngmﬁcamly different from the
yields at 30 and 50 plants/m2. Dry weight/plant for the
10 plants/m? was significantly different from other den-
sities. This could mean that the intra-row competition
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Table 2. Average dry weights of total aerial plant parts, stems, leaves, and pods on a plant basis and per unit area.

Treatments Total dry Stem dry Leaf dry Pod dry Harvest
(plants/m?) weight (g) weight (g) weight (g) weight (g) index
10 ' 1038 a* 447 a 116 a 475 a 0.46 a
20 1097 a 445 a 113 a 524 a 0.48 a
Values 30 1726 ab 781 ab 159 ab 785 ab 0.46 a
per m? 40 2477 b 1038 b 221b 1219 b 0.49 a
50 2311 b 959 b 258 b 1094 b 0.47 a
10 103.8 a 44.7 a 11.56 a 47.5a
20 54.8b 22.7b 5.66b 26.2b
Values 30 57.5b 260b 528b 26.2b
per plant 40 61.9b 26.0b 5.52b 30.5b
50 46.2 b 19.2 b 5.16 b 219b
* Means followed by the same letter are not significantly different at P = 0.01 uvsing the Duncan’s Test.
Table 3. Effect of density on yield components.
Treatments No. of stems/ No. of pods/ No. of pods/  Dry weight No. of seeds/  Seed dry
(plants/m?) plant stem plant 1000-seeds (g) pod weight/plant (g)
10 4.72 a* 7.12 a 2.1a 526.6 a Ja 47.5a
20 2.52b 6.51 a 166 b 5220a 3a 26.2b
30 2.56 b 6.94 a 1761 502.2 a 3a 26.2 b
40 3.16 b 6.40 a 20.2 ab 528.6a 3a 30.5 ab
50 2.16 b 6.11 a 1340 535.2 a 3a 2190

* Meuns followed by the same letter are not significamly different at P = 0.01 using the Duncan’s Test.

factor becomes apparent for a plant density between 10
and 20 plants/m® which corresponds to a decrease in
intra-row spacing from 20 to 10 cm.

Yield components for the different populations are
given in Table 3. From these results we can conclude
that the increase in plant density results in a
reduction in branching and in pod number/plant without
much change in either pods/stem, seed size, or
seeds/pod.

Discussion

The overall results of this study indicate that seed
yield could be maximized with a plant population of 40
planls/mz. corresponding to a total yield of 24.77 t/ha
and a pod yield of 12 t/ha or a harvest index of 49%.

In agreement with Seitzer and Evans (1973) and
Ordovas er al. (1986), we did not find yield increases

for plant densities above 40 plants/m?, However, several
authors (Soper 1952; Hodgson and Blackman 1956;
Kambal 1969; Ishag 1973) observed yield increases for
plant densities between 11 and 67 plants/mz. This is
expected since the maximization of seed yield is geno-
type dependent as well as environmentally controlled.

Many authors (Sprent er al. 1977; Abo El-Zahab er
al. 1981; Poulain 1984; Ordovas er al. 1986) concluded
that an increase in plant density leads to a reduction
in branching and in pod number/plant without much change
in either seed size or seeds/pod. Our study also shows
that the number of pods/stem is not affected by plant
density.
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Irrigation Studies in Faba Bean

S.P. Singh, N.P. Singh and R.K. Pandey
Department of Agronomy,

G.B. Pant University of Agriculture and Technology,
Panmagar-263 145, U.P.,

INDIA

Abstract

Field experiments were conducted during the winter sea-
sons of 1980/81 and 1982/83 at the Crop Research Centre
of G.B. Pant University of Agriculture and Technology,
Pantnagar to study the irrigation requirements of faba
bean. Treatments consisted of zero, one, two, and
three firrigations at various physiological stages
(branch initiation, flowering, and mid-ped filling).
Dry matter accumulation, plant height, branches,
pods/plant, and grain and biological yleld were
strongly influenced by increasing irrigation. This
study suggests that irrigation at the flowering stage
benefited the crop, but high yield potentiality was
achieved by applying three irrigations at branch initi-
ation, flowering, and the mid-pod filling stage.

Introduction

Faba bean is a newly introduced crop in Indian
agriculture and suitable technology for its cultivation
has yet to be worked out. Among the various factors
affecting the growth and yield of faba bean, soil mois-
ture condition is most important. Work on the critical
growth stages in terms of moisture supply and avail-
ability is limited. In the past most of the studies
have been carried out in a temperate climate and it may
be that crop growth in sub-tropical conditions like
those in Pantnagar is different. The present study was
therefore carried out to determine the response of faba
bean to irrigation at various growth stages in terms of
growth, development, yield, and yield attributes.

Materials and Methods

Field experiments were conducted at the Crop Research
Centre of Govind Ballabh Pant University of Agriculture
and Technology, Pantnagar (29°N and 79°E) during the
winter seasons of 1980/81 and 1982/83. Experimental
fields were loam to silty clay loam in texture, rich in
available nitrogen, phosphorus and potash, and had neu-

1987 U7 ¢ 18 auele 3yd5 ¢ ol Ar2l



SHORT COMMUNICATIONS
Agronomy and Mechanization

tral pH. Field capacity and permanent wilting point
were 25.8 and 7.8 for 0-15 cm and 24.2 and 8.2 for 15-
30 cm in the first year, and 30.2 and 11.0 for 0-15 cm,
and 27.1 and 12.4 for 15-30 cm depth in the second
year. In both years, the experiments had a randomized
block design with four replications. There were eight
treatments; no irrigation, irrigation at branch initi-
ation (BI), flowering (F), mid-pod filling (MPF),
branch initiation + flowering (only during 1982/83),
branch initiation + mid-pod filling, flowering +
mid-pod filling, and branch initiation + flowering +
mid-pod filling.

The growth stages, branch initiation, flowering,
and mid-pod filling were around 30, 65, and 100 days
after sowing during both years. A plant population of
500000 plants/ha was maintained in the experimental
plots by adopting a row spacing of 20 cm with a plant
spacing of 10 cm. Variety BS 1 (Bihar Selection 1) was
planted in the first week of November and harvested in
the first week of April in both years. Total rainfall
(sowing to harvesting) was 98.5 and 128.5 mm in the
first and second year, respectively. Each irrigation
was 5 cm deep.

Results and Discussion

Growth and development

Dry matter accumulation in stem, leaf, pod, and whole
plant was significantly lower in the treatment without

irrigation than irrigation at all three stages of
crop growth (branch initiation, flowering and mid-
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pod filling) in both years (Table 1). Two irrigations
given at flowering + mid-pod filling resulted in a sig-
nificant increase in stem dry matter compared with one
or two irrigations at all other stages during 1980/81,
but in 1982/83 it was similar to no irrigation and sig-
nificantly lower than two irrigations given at branch
initiation + flowering. This trend was probably due to
rains which coincided with the flowering period during
1982/83. Crop receiving one irrigation at flowering
resulted in a significant increase in leaf dry matter
over no irrigation and irrigation at branch initiation,
mid-pod filling, and branch initiation + mid-pod fil-
ling during 1980/81. However, during 1982/83 one
irrigation given at any stage of crop growth (BI/F/MPF)
did not influence leaf dry matter significantly over no
irrigation. Two irrigations given at branch initiation
+ flowering, which were also similar to three irrigations
at branch initiation + flowering + mid-pod filling
during 1982/83, resulted in significantly higher dry
matter accumulation in pods and whole plants. Three
irrigations given at branch initiation + flowering +
mid-pod filling increased total dry matter significantly
compared with the other treatments during 1980/81.

Plants were significantly taller with three irriga-
tions at branch initiation + flowering + mid-pod
filling than the other treatments during both years
(Table 1). EI-Nadi (1969) reported that water
shortage during the vegetative phase reduced plant
height.  When the crop was irrigated at all three
stages of growth (BI/F/MPF) there was a significantly
higher number of branches/plant over the other treat-
ments during 1982/83.  Similar results were also
recorded by Salem er al. (1983).

Table 1. Effect of irrigation levels on dry matter accumulation and developmental characters of faba bean.

Treatment Dry matter accumulation (g/m?) Developmental characlers
Stem leaf Pod Total Plant height Branches/
(cm) plant
1980 1982 1980 1982 1980 1982 1980 1982 1980 1982 1930 1932
/81 183 181 /83 181 183 181 183 181 183 181 183
No irrigation (I) 143 102 84 84 386 305 613 491 72 72 4.3 2.6
Branch initiation (BI) 191 117 86 88 412 382 689 587 89 74 4.5 3.3
Flowering (F) 182 100 120 85 432 391 734 576 89 65 4.7 3.1
Mid-pod filling (MPF) 175 106 96 88 425 376 696 570 73 68 4.0 3.0
BI + F 122 103 455 680 67 3.5
Bl + MPF 196 103 115 89 440 344 751 536 100 65 4.2 3.0
F + MPF 217 108 120 93 418 346 755 547 10 64 4.0 3.0
BI + F + MPF 243 121 127 98 436 434 806 653 108 84 4.5 3.6
SE + 3.3 3.3 1.5 3.3 54 120 9.1 11.8 .3 211 0.1 0.04
LSD (0.05) 9.8 9.9 4.5 9.9 16.2 35.4 27.1 34.7 3.8 6.2 0.3 0.1
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Table 2, Effect of irrigation levels on yield and yield attributes.

Treatment Grain yield Biological No. of pods/  No. of seeds/ 100-seed
(kg/ha) yield (kg/ha) plant pod weight (g)
1980 1982 Mean 1980 1982 1980 1982 1980 1982 1980 1982
181 183 /81 183 181 183 181 183 181 /183
No irrigation (I;) 2499 2623 2561 4999 5843 15.2 9.9 24 24 256 226
Branch initiation (BI) 3111 2967 3039 6942 6156 16.5 12.1 2.6 24 259 23.2
Flowering (F) 3166 3186 3176 6193 6875 17.2 12.3 2.6 24 26.1 23.8
Mid-pod filling (MPF) 2611 2936 2773 5559 6500 15.6 12.1 2.6 2.3 26.8 24.1
BI + F 3811 3811 8185 12.8 2.2 24.0
BI + MPF 3999 3655 3827 7804 7875 18.1  12.2 26 24 262 245
.F + MPF 3361 3655 3508 8387 7781 17.2 12.1 2.6 24 264 240
BI + F + MPF 3888 3905 3896 8165 8593 20.2 13.6 26 24 261 231
SE + 144 80 240 80 0.3 0.1 0.02 0.07 0.1 1.0
LSD (0.05) 460 260 720 260 0.8 0.4 NS NS 03 NS

NS= not significant.

Yield and yield attributes

The irrigated crop produced a significantly higher grain
and biological yield than did the unirrigated crop
during both years (Table 2), except for irrigation at
the mid-pod filling stage in the 1980/81 season, which
was on par with that of the unirrigated crop. The in-
crease in yield due to irrigation ranged from 8 to 52%
for the various treatments. Krogmen er al. (1980)
recorded higher yields of grain, stover, and crude
protein in faba bean with increased soil moisture supply
and Lockermnan er al. (1985) indicated that vegetative
and reproductive growth of faba bean responded markedly
to supplemental moisture.

In this experiment the main component of yield was
number of pods/plant, which was lowest and highest when
plants were unirrigated (I,) and irrigated at all three
stages (BI/F/MPF), respectively (Table 2). The wet
regime resulted in highest yield due to a larger number
of pods/plant (El-Nadi 1970). Number of seeds/pod and
100-seed weight remained unaffected by increased irrig-
ation, which agrees with Krogmen et al. (1980) who did
not find differences in 100-seed weight in relation to
total water received by the crop.
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Relationships Between Seed Yield and
Plant Traits, and the Constancy of
Harvest Index in Faba Bean

H. Marcellos

Agriculiural Research Centre,

New South Wales Depariment of Agriculture,
Tamworth, NSW, 2340

AUSTRALIA

Abstract

Correlations between seed yield and the plant traits
above ground biomass, pod number, 100-seed mass,
stem number, and plant number were determined in
three experiments in which seasons and genotypes
differed. Seed yield was highly and positively most
correlated with biomass and pod number, while other
characters were of lesser importance. Harvest index
showed little variability about a mean of 0.50 over 46
genotypes, and behaved in a manner consistent with a
hypothesis that it tends towards constancy over a
range of conditions. Seed yleld was not correlated
with harvest index.

Introeduction

Faba bean is a new crop in the wheat-growing areas of
eastern Australia, particularly in the states of South
Australia and New South Wales where plantings in 1986
were 33000 and 2500 ha, respectively.

Genotypes most suitable for the above environments
are early-maturing, autofertile lines originating from
the Mediterranean and Middle Eastern regions (Laurence
1979). Some studies have been done on the agronomy of
the crop (Baldwin 1980; Marcellos and Constable 1986),
and research is now being done to describe the behavior
of the breeding system in the Australian context
(Marcellos and Perryman 1986; Stoddard 1986). Research
is still required, however, to understand the
physiology of seed yield. This will assist in managing
the crop for greater productivity, and in defining
those traits that will be important in plant breeding.

Data are presented here on plant traits which have
an important influence on seed yield, and in particular
add weight to the proposal that the mechanism behind
yield increase is larger overall biomass production
(Green ef al. 1986).

'a o h‘,ﬁ
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Materials and Methods

Three field trials done at this Centre from 1983 to
1986 provided data on the variation in seed yield among
different stocks of faba beans, and its relationships
with other traits. All genotypes used in these studies
were early maturing types originating from Ethiopia,
Sudan, United Arab Republic, Lebanon, Syria, Greece,
and ICARDA,

In experiment 1, done during 1983, four stocks of
faba bean were planted on three occasions, early May
and early and late June. Plots were 12 m long by 1.4 m
wide and replicated four times. At maturity, quadrats
were hand cut and used to determine seed yield, pod
number, 100-seed mass, stem number, and plant number.

The second experiment, done in 1985, was a
comparison of 16 stocks in a field trial planted during
May. The trial design was a "nearest-neighbor” in four
replicates, and plot size was 15 m x 1.4 m. Two
quadrats were hand cut at maturity to estimate seed
yield, above ground biomass, pod number, 100-seed mass,
stem number, and plant number.

In experiment 3, in 1986, 30 inbred lines were
planted in three replicates during early May to study
pollination and fertilization. Plots were single rows
5 m long and 0.5 m apart in three replicates. At
maturity, quadrats were hand cut to determine seed
yield, above ground biomass, and 100-seed mass.

All data were analyzed for variance and correlation
among traits using the GENSTAT program.

Results and Discussion

In these experiments, both environment and genotype
were varied and influenced the seed yields of the
stocks studied. Correlations between seed yield and
other plant traits (Table 1) showed clearly that above
ground biomass (r= 0.93-0.97) and pod number (r=
0.82-0.93) were the most important variables. Pod
number in turn was also highly correlated with biomass
(r= 0.92). The highest correlation for seed yield with
100-seed mass was observed in 1983 when late sowings
and a later maturing genotype contributed to a fall in
100-seed mass with these treatments. Plant and stem
number were of lesser consequence and, as expected,
made their contribution through some impact on biomass.

Harvest indices (HI's) were calculated for the
range of 46 stocks in experiments 2 and 3 in which nine
stocks were common to both experiments. In experiment
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Table 1. Summary of correlations between selected variables in the three experiments.

Seed Biomass Pod Seed Stem Plant
yield number mass number number
1983
Seed yield 1.00
Pod number 0.82 1.00
Seed mass 0.68 0.34 1.00
Stem number 0.34 0.53 0.09 1.00
Plant number 0.35 0.50 0.01 0.49 1.00
1985
Seed yield 1.00
Biomass .97 1.00
Pod number 0.93 0.92 1.00
Seed mass 0.59 0.56 0.32 1.00
Stem number 0.66 0.63 0.69 0.32 1.00
Plant number 0.44 0.41 0.45 0.20 0.79 1.00
1986
Seed yield 1.00
Biomass 0.93 1.00
Seed mass 0.42 0.50 1.00
4 e Table 2. Summary of harvest index (HI) for faba
° bean.
. ° ° Source HI
3 ’ Experiment 2 0.49
% Lo ° Experiment 3 0.54
p) K ; Ishag (1973) 0.53
> 9 . 2o 0 Krogman er al.(1980) 0.44
§ - Green et al. (1986) 0.55
** | \ | | | Mean 0.51
3 4 5 6 7 8

Above ground biomass {t/ha)

Fig. 1. Relationship between seed yield and above ground
biomass for 46 faba bean genotypes grown in 1985 (o) and
1986 (o).

2, HI varied from 0.425 to 0.539 about a mean of 0.486.
In experiment 3, the range was 0.437 to0 0.613 about a
mean of 0.541. When data were pooled over all
genotypes and the two seasons (Fig. 1), the weighted
mean HI was 0.52 and showed comparatively little
variation. On the other hand, there was no correlation
between seed yield and harvest index as would be
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expected according to a hypothesis that overall biomass
production is the major determinant of seed yield for a
species whose HI s relatively constant. The latter
view concerning the tendency to constant HI in faba
bean is strengthened by the data of others (Table 2)
which show a mean HI of 0.51.

Harvest index in faba bean is high compared to
wheat for example, indicating a more efficient
mechanism for partitioning dry matter. In wheat, Syme
(1972) reported a range in HI among entries in an
international nursery of 0.310 to 0.496 about a mean of
0.424.  Grain yield and HI are often closely and
positively related in wheat which may suggest that in a
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breeding program, selection for yield alone may be
adequate for identifying high-yielding genotypes. In
faba bean, on the other hand, the data suggest that
selection for stocks capable of producing the greatest
amounts of biomass over a range of adverse environments
may be promising in plant improvement. This is
consistent with the view advanced by Neal and McVetty
(1984) that in screening large numbers of genotypes for
breeding purposes, pods/plant and total dry matter
should prove easy to measure and valuable to the plant
breeder.
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Chemical Constituents and Electrophoresis
of Seed Proteins of Some Species
of Vicia
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Abstract

This study was carried out on the seed proteins of a
number of wild species and two Egyptian cultivars of
Vicia. Chemical analysis showed no association between
mineral composition and Vicia species. Starch content
varied between 14 and 26%, while protein content was
17-32%. Electrophoresis of seed proteins showed
variation among the wild species of Vicia. There was
little variation among Vicia narbonensis varieties; the
species most closely related to them was V.
serratifolia.  In addition it has been suggested that
V. narbonensis var aegyptiaca has evolved from V.
narbonensis var narbonensis and V. narbonensis var
Jjordanica.

Introduction

The tribe Vicieae includes a number of economically
important plants, such as those belonging to the genus
Vicia. Some of these plants are cultivated and others
are wild. Many papers have been published on the
chemical constituents of Vicia faba seeds, in either
the dry or germinating form (Abdel-Akher er al. 1958;
Hegazi and Salem 1973; Hegazi 1974; El-Tahawi and
Hussein 1979). In the last few years, attention has
been directed towards the wild species of Vicia and
some other legumes which could be used on a large scale
as a forage (ICARDA 1986); these include V. sativa, V.
narbonensis, V. ervilia, and V. villosa subsp.

dasycarpa.

As far we know no work has been published on the
chemical constituents of the seeds of wild Vicia
species. The aim of this study therefore was to
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quantify the chemical constituents of the seeds of some
wild species and to prepare electrophoretograms of the
total seed proteins.

Materials and Methods
Biological materials

Seeds of wild Vicia species were obtained from ICARDA,
Aleppo, Syria and Egyptian cultivars of V. faba were
obtained from the Agricultural Research Center,
E!l-Dokki, Egypt.

Chemicals and reagents

Triz (Trizma base). buffer components, reagents,
acrylamide, NN-methylenebisacrylamide, and coomassie
brilliant blue were obtained from the British Drug
House (BDH), Poole, UK.

Mineral determination

P, Na, K, Ca, Mg, and Fe were determined according to
the methods of Allen et al. (1974).

Carbohydrate analysis

The seed flour was extracted several times with hot
water to separate the total free sugars which were
determined using the phenol-H,SO, method of Dubois ef
al. 1956. The residue was washed several times with
ethanol and then with distilled water. It was then
extracted with 52% perchloric acid for 20 min at 0°C.
This process was repeated three times (McCready er al.
1950). The free sugars were determined in the extract
using the phenol-H,SO, method. The quantity of free
sugars in this extract represents the starch content.

Protein determination

The total proteins of the meal exiracts were determined
using the method of Lowery e¢r al. (1951).

Protein electrophoresis

Electrophoresis was carried out vertically in
polyacrylamide slab gel in a LKB apparatus (Lammeli
1970). The seed meals were extracted with Tris/HCI
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buffer at pH 6.8 for 24 h at 4°C and then centrifuged
at 10000 rpm for 20 min. The clear supernatant was
analyzed electrophoretically on 10% polyacrylamide gel
under non-dissociating conditions, according to the
technique of Lammeli (Lammeli 1970). The gel was
stained overnight in a 200 ml mixture containing 20 ml
of 1% ethanolic dye solution (coomassie brilliant blue)
and 180 ml of 7.5% aqueous trichloracetic acid. The
latter was also used for destaining.

Results and Discussion

The results of the chemical analysis are presented in
Table 1, which shows that there is no specific
association between mineral composition and Vicia spe-
cies. This is in good agreement with the work of Abdalla
and Gunzel (1979), Poulsen and Petersen (1982), Salih
and Haradallou (1986), and Newaz and Newaz (1986).
The analyses also show that starch and protein are
the major seed components. Quantities of starch ranged
from 14 to 26%, showing great variation among the wild
species.  The greatest amount of water-soluble sugars
was recorded in the seed meals of the species that had
the lowest starch contents i.e., V. serratifolia and V.
michauxii. However, the total carbohydrate contents of
the two species were similar to those of other species.
As shown in Table 1, the total protein contents varied
between 17 and 32%. Although V. serratifolia and V.
michauxii seed meals contained the lowest protein and
starch contents, they had the highest water-soluble

'5)«:3.& g

sugar contents. The variations in mineral composition
and starch and protein contents may be attributed to
the variation in genotypes, type of seeds, seed size,
stock location, and/or environmental conditions.

Electrophoresis of the total seed proteins (Fig. 1)
showed that the broad and slowest migrating bands of
the total protein extracts of the wild species are
similar to the band purified from V., faba and
characterized by Matta er al. (1981). This broad band
was designated globulin by Osborn (1924). Fig. 1 shows
variation in the electrophoretic patterns of the total
seed proteins of the wild species. It also shows that
the variation among the three varicties of V.
narbonensis is less than that amongst the different
species. This agrees well with the work of Sammour
(1985) on the seed proteins of the tribe Vicieae. On
the basis of protein electrophoresis, it can be
concluded that V. serratifolia is the most closely
related to V. narbonensis.  However, although the
varieties of the latter species have the same broad
band and have the same relative mobility (Rm), there
are differences in both the number and Rm of the
fastest bands. It is interesting that one of the
fastest bands of V. narbonensis var aegyptiaca is
comparable to that of V. narbonensis var narbonensis
and the other is comparable to that of V. narbonensis
var jordanica. Such data leads the author to speculate
that V. narbonensis var aegyptiaca evolved as a result
of hybridization between the other two varieties.

Table 1. Proximate composition of the seed flour of a number of wild and cultivated species of Vicia.

Component (%)

Water Total
Vicia species Na K Ca Mg Fe P soluble Starch protein
sugars

V. anatoliea 0.58 0.14 0.38 0.66 0.27 0.20 5.78 24.02 276
V.panncnica

purpuracens 0.43 0.15 0.35 0.60 0.34 0.11 6.08 22.71 31.05
V. narbonensis

var jordanica 0.41 0.14 0.38 0.32 0.40 0.22 6.56 17.74  31.08
V. serratifolia 0.48 0.13 0.35 0.35 0.82 0.42 8.28 15.06 19.02
V. narbonensis

var narbonensis 0.44 0.14 0.38 0.35 0.40 0.28 7.22 18.83  23.20
V. narbonensis

var aegyptiaca 0.48 0.14 0.35 0.37 0.23 0.20 7.02 19.42  29.25
V. peregrina 0.48 0.13 0.40 0.35 0.43 0.11 6.24 20.80 31.12
V. hybrida 0.49 0.12 0.35 0.39 0.60 0.21 6.52 16.95 27.00
V. monantha 0.48 0.16 0.35 0.47 0.34 0.16 5.70 1537 2725
V. michauxii 0.51 0.16 0.38 0.29 0.82 0.41 10.08 14.91 17.00
V. faba Giza 3 0.52 0.16 0.32 0.36 0.26 0.86 6.30 2598 31.50
V. faba Giza 402 0.52 0.14 0.30 0.56 0.55 0.53 7.78 2593 23.40
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Fig. 1. 10% non-dissociating polyacrylamide gel electropho-
resis of the total seed protiens of the following species of
Vicia: 1) Vicia anatoliea, 2) Vicia pannonica purpuracens,
3) Vicia narbonensis var. jordanica, 4) Vicia serratifolia,
5) Vicia narbonensis var. narbonensis, 6) Vicia narbonensis
var. aegyptiaca, 7) Vicia peregina, 8) Vicia hybrida, 9)
Vicia monantha, and 10) Vicia michauxii.
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Variation in Testa Fraction with
Seed Weight in Faba Bean
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Abstract

The fraction of the whole seed contained in the testa
was measured on 30 inbred lines of faba bean developed
from Mediterranean, Middle Eastern, North African,
and Indian sources. There was an inverse relationship
between testa fraction, which varied from 12.2 to 18.2%
across genotypes, and 1000-seed weight which was 280-
620 g. A group of Indian lines had high testa frac-
tions, in excess of 16%.

Introduction

The main faba bean cultivar grown in Australia has a
1000-seed weight of about 400 g. High seeding rates are
required to achieve optimum yields (Marcellos and
Comrstable 1986) and, as Rowland and Fowler (1977) have
also reported, it would be desirable to develop
cultivars with smaller seeds.

A factor that may need to be considered in
developing smaller seeded cultivars is the seed coat.
This contains about 90% of the crude fiber in the seed
and appears to comprise 11-18% of the whole seed
according to genotype. Therefore, in producing smaller
seeded cultivars it would be desirable to reduce the
testa fraction to a minimum. One approach to
determining the available variation, which is used here
because of its simplicity, is to measure the ftesta
fraction by weight. Alternatively, as has been adopted
in Canada by Rowland (1977) and Rowland and Fowler
(1977), seed coat thickness may be considered.

Materials and Methods

Thirty inbred lines developed from Mediterranean, Middle
Eastern, North African, and Indian sources were planted
in single 5 m rows, 50 cm apart in randomized blocks
replicated three times. At harvest, | m of each row
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was hand cut and used to estimate various traits
including seed yield. Twenty seeds were randomly
selected from each yield sample and used to determine
the mean weight of testa as a fraction of the whole
seed. This was done by soaking the seeds in water for
up to several hours until the testa softened and could
be peeled off by hand. Both testa and cotyledons and
embryo were oven dried at 80°C and weighed separately.

Data were analyzed using analysis of variance
and regression.

Results and Discussion

The testa fraction varied from 12.2 to 18.2% across
genotypes about a mean of 15.0%. The variance ratio
for the effect of genotype was highly significant
(P > 0.001) and standard errors were low; 0.26% for
replicate and 0.51% for replicate by genotype.

Fig. 1 shows that the testa fraction increased as
seed weight decreased, and there was evidence of an
inflection in the data at a seed weight around
360 g/1000. A linear model of the form In(testa
%) = a + b In (seed weight) was fitted and accounted
for 57% of the variation in Fig. 1.
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Fig. 1. Relationship between the testa fraction in the whole
seed and 1000-seed weight for 30 faba bean genotypes.

Data were further studied by grouping the origins
of the 30 genotypes into testa classes (Table 1). The
major contribution to the trend in Fig. 1 was clearly
made by the group of small-seeded cultivars originating
from India, and which all had testa fractions in excess
of 16% of the whole seed. A group from Ethiopia and
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Table 1. Grouping of genotypes by testa fraction and origin.

Testa Genotypes Origin Testa Genotypes Origin
% %
<12.99 4 Ethiopia, Sudan, ICARDA 15.0-15.99 3 Sudan, Lebanon, ICARDA
13.0-13.99 7 Ethiopia, Lebanon, ICARDA 16.0-16.99 2 ICARDA, India
14.0-14.99 6 Greece (Fiord), Ethiopia, > 17.0 8 India
Unknown (TF157), ICARDA
ICARDA tended toward smaller testa fractions, below References

14%; however, none of the genotypes examined here had
testa fractions below 12% as did many of those studied
by Rowland (1977).

Although significant differences in seed coat
thickness were found among genotypes by Rowland
(1977) and Rowland and Fowler (1977). there was no
significant correlation between testa fraction and
seed weight. This result contrasts with findings
reported here which show that the testa fraction in-
creased as seed weight decreased with 30 cultivars of
diverse origin.

When the data for the group of genotypes from India
having testa fractions exceeding 16% arc deleted from
Fig. 1, the relationship between testa fraction and
seed weight becomes poor. This latter result is
consistent with that found by Rowland (1977) who
observed a correlation of - 0.24 between the testa
fraction and seed weight.

There appears to be no published information on the
genetic control of the testa fraction. In this regard,
the genotypes from India may be useful in crosses with
those having 11% testa to gain insight into the genetic
relationships.
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Marcellos, H. and Constable, G.A. 1986. Effects of
plant density and sowing date on grain yield of
faba beans in northern New South Wales. Australian
Journal of Experimental Agriculture 26: 493-496,

Rowland. G.G. 1977. Seed coat thickness and seed crude
fibre in faba beans (Vicia faba). Canadian Journal
of Plant Science 57: 951-953.

Rowland, G.G. and Fowler, D.B. 1977. Factors affecting
selection for seed coat thickness in faba beans
(Vicia faba L.). Crop Science 17: 88-90.
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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 to research, extension, and production workers, and administrators and policy makers,

Style

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

Disclaimers

The views expressed and the results presented in the newsletter are those of the author(s) and not
the responsibility of ICARDA. Similarly, the use of trade names does not constitute endorsement of
or discrimination against any product by ICARDA.

Manuscript
Articles should be typed double-spaced on one side of the page only. The original and two other
legible copics should be submitted. The contributor should include his name and iaitials, title,
program or department. iastitute, postal address, and telex number if available. Figures should be
drawn in India ink; send original artwork, not photocopies. Define in footnotes or legends any
unusual abbreviations or symbols used in a figure or table. Good quality black and white photographs
are acceptable for publication. Photographs and figures should preferably be 8.5 ¢cm or 17.4 cm wide.
Units of measurement are to be in the metric system: e.g. t/ba, kg, ug, m, km, ml
(=milliliter), m2.
The numbers one 10 ninc should be written as words except in combination with units of
measure; all other numbers should be written as aumerals; c.g.. nine plants, 10 leaves, 9 g. ninth,
10th, 0700 br.

Examples of common expressions and sbbreviations

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

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 +, coefficient(s) of variation =
CV(s). Probability: Use asterisks to denote probability * = P<0.05; °° = P<0.01; *** = P<0.001.

Botanical: Include the authority name at the first mention of scientific names. Cultivar(s) =
cv(s), variety = var(s), species = sp./spp., subspecies = subsp., subgenus = subg., forma = f., forma
specialis = f, sp.

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

Submission of articles
Contributions should be sent to FABIS, Documentation Unit, ICARDA, P.O. Box 5466, Aleppo, Syria.
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The Release of One of ICARDA’s
Germplasm lines in Iran

The line ILB 1269 which was one of 12 entries provided
in 1982 to Iran for testing in the Gorgan Research
Station, was released as Barakat and recommended for
the Caspian Region. In four years of testing Barakat
significantly outyielded the local check in terms of dry
seed and green pod yields.

FOR FURTHER INFORMATION LOOK IN FABIS 19.

GRADUATE RESEARCH TRAINING
OPPORTUNITIES IN FOOD LEGUME
IMPROVEMENT PROGRAM

One of ICARDA's main goals is to help national programs
build up their research capabilities so that countries
within the region can solve food production problems
with their own expertise. Hence ICARDA has a high
interest in training future scientists for the region.

In 1986. the Center established The Graduate
Research Training Program (GRT). This Program is
intended primarily to assist Master of Science or
Doctor of Philosophy candidates who are enrolled at
national universities within the ICARDA region. Men and
women who are selected for the program will have an
opportunity to conduct their thesis research at ICARDA
sites under the co-supervision of University and Center
scientists.

The food Legume Improvement Program of ICARDA
encourages national research institutes  and
universities to nominate candidates for Graduate
Research Training on faba beans, lentils, and kabuli
chickpeas:

* Breeding,

* Physiology,

* Microbiology,

* Entomology, and

* Pathology

En 36 FABIS Newslenter 18, August 1987

Under the terms of an ICARDA GRT Program award,
the research scholar (M. Sc) or fellow (Ph. D) receives
financial support to cover direct costs for a maximum
of 12 months, which may be spread over 2 years. This
allows the student to conduct field research during two
growing seasons. Awards include accomodation, a monthly
stipend in Syrian currency, health and accidem
insurances, baggage and roundtrip international air
travel, local travel, and allowances for research
materials and thesis or dissertation preparation,
Travel for dependents, university tuition or fees, and
any other costs incurred by the scholar/fellow are not
covered by the award.

There are no deadlines for nominations. The ICARDA
Training Coordination Unit will accept nominations at
any time. Candidates may be nominated by a national
research program, a university within the region
(preferably by a university that has a collaborative
agreement with ICARDA), or by an ICARDA research
program,

ICARDA secks candidates who have the potential to
become successful research scientists within the
region. It favors research projects that will
contribute to the Center’s goals and to the research
goals of the national programs.

Selection is thus based on three broad areas of
consideration: the personal qualities and academic
background of the candidate, the nature of the proposed
research, and the relationship between ICARDA and the
nominating institution.

Nomination forms are available from the ICARDA
Training Section Office. For further information, write
to:

GRT Program

Training Coordination Unit
ICARDA

P.O. Box 5466

Aleppo, Syria
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OPPORTUNITIES FOR VISITING REGIONAL
SCIENTISTS IN THE FOOD LEGUME
IMPROVEMENT PROGRAM

FLIP invites the national programs in the region to
nominate scientists working on faba bean, lentil, or
kabuli chickpea improvement to join the visiting
scientists program at ICARDA.

A visiting regional scientist is generally an
experienced  research scientist or senior-level
administrative officer of national agricultural
programs in the region.

e Uyl

This program was initiated to enhance research
capabilities of national agricultural programs through
the collaborative support of ICARDA scientists.

The visiting regional scientist will spend 1 month
- 2 years,

Candidates should be Ph.D. holders. For further
information, write to:

Food Legume Improvement Program,
ICARDA,

P.O. Box 5466,

Aleppo, Syria

Ar 8

If you have any

* faba bean news

* announcements of meetings
* book reviews

* new research interests

* suggestions

Please send them to:

FABIS
ICARDA, Box 5466
Aleppo, SYRIA
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BOOK REVIEW
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Aphids
Their Biology, Natural Enemies and Control

Edited by A.K. Minks and P. Harrewijn
Published by Elsevier Science Publishers B.V.,
Amsterdam.

ISBN 0-444-42630-2

Hardcover price $ 149.00

450 pp.

This book is the first in a series of three volumes; it
contains updated information on more than 4000 species
of aphids, including: evolution, physiology, behavior,
and host plants. Understanding these aspects and their
interrelationships is essential if scientists are to
develop right means of controlling aphids. Although

aphids are considered as the most important insect pests
on many crops, most of the literature about them is
fragmented, and does not provide the general picture
that emerges in this text.

Because some areas, e.g. host-plant relations, poly-
morphism, behavior, and aphid control are rapidly
developed, future volumes will detail advances in
breeding for resistance, biological control (these
subjects will be covered in Volume C), and the role of
natural enemies (Volume B) in aphid control.

Contents: Morphology and Systematics - Anatomy and
Physiology - Reproduction, Cytogenetics and Development
- Biology - Aphids and their Environment - Evolution -
Organization (Structure) of Population and Species, and
Speciation - Glossary - General Index - Index to the
Aphids.

FABIS
ICARDA
Box 5466

DOCUMENT COLLECTION

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

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

Aleppo, Syria
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Free Catalog of ICARDA Publications

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

ICARDA Information Brochure

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

LENS (Lentil Newsletter)

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

RACHIS (Barley, Wheat and Triticale Newslelter)

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
research results and news items. RACHIS seeks to
contribute to improved barley, durum wheat, and
triticale production in the region: to report results,
achievements, and new ideas; and to discuss research
problems. For further information, write RACHIS.

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

This pocket field guide for research and extension
workers explains how to identify and control the main
insect pests of faba bean in Egypt and Sudan. The
distribution, description, and biological
characteristics are given for each insect, along with
the type of injury, assessment of damage, and
recommended control measures. A key to injuries is
included. Insects and the damage they cause on faba
beans are illustrated with 41 color photos. For your
copy, write FLIP,

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
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various diseases are discussed, and symptoms are
illustrated with 38 color photos. Also included are
rating scales for disease resistance in faba bean lines
and a glossary of basic phyto-pathological terms. For
your copy, write FLIP,

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

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

ICARDA'’s Food Legume Improvement Program

In English and Arabic, the 24-page illustrated
information brochure briefly describes research
projects on lentil, faba bean, and chickpea treated
either as single crops or as a group. For your copy,
write FLIP. ‘

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

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

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
18 asads 3yl o
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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-
vate Research Training Program. It explains to them the

L
cloglaall o 350l

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.

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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