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Path CoefTicient Studies for Yield and
Yield Components in Faba Bean
(Vicia faba 1..)

R.P. Katiyar and A.K. Singh

C.S. Azad University of Agriculture and
Technology

208002 Kanpur

INDIA

Abstract

In 40 indigenous and exotic strains of faba bean (Vicia faba
L.), there was a positive and significant association be-
tween grain yield and number of pods/plant and harvest
index. Pods/plant in turn was positively correlated with
seeds/pod and harvest index. There was negative associa-
tion between seeds/pod and seed weight. Based on path
coefTicient analysis, number of pods/plant, harvest index,
seeds/pod, and seed weight appeared to be the principal
yield attributes for which selection can be effective.

Introduction

In India, faba bean (Vicia faba L.) is gaining some impor-
tance duc to its high protein content and high input
responsiveness, particularly under irrigated conditions.
However, small sceded and low yielding cultivars are  currently
uscd. Thus, the genctic improvement of such cultivars is an
important aspect. For the genetic improvement of yicld,
which is the product of several contributing traits, informa-

ArSO 1990 i 26 uale sk « punilh

tion on the dircct and indirect influences of these traits is a
basic requircment. The present work was undertaken to
study the naturc of the association and furnish additional
information as path cocfficient analysis to determine the
components of yicld using 40 indigenous and cxotic faba
bean strains.

Materials and Methods

The experimental material compriscd 40 strains of indige-
nous and cxotic (Afganistan, Holland, West Germany,
England, Syria, Egypt, Canada, Ethiopia, Jordan, Lebanon,
and Turkey) faba beans arranged in arandomized complete
block dcsign with three replications. Each plot consisted of
a single row 5 m long, with inter and intra row spacings of
40 and 10 cm, respectively. Obscrvations were recorded on
10 competitive plants taken at random for days to flowering,
plant height, total number of branches, number of pods/
plant, pod length, number of seeds/pod, sced yield/plant,
100-seed weight, harvest index, and protein content.

Following thc analysis of variance, the data were
subjccted to phenotypic and genotypic correlations as sug-
gested by Al-Jibouri et al. (1958). Path cocfficicnt analysis
was done as described by Dewey and Lu (1958).

Results and Discussion

The analysis of variance revealed highly significant differ-
enccs among all the treatments for all the characters stud-
icd, indicating the cxistence of sufficient genctic variability
among the examined traits. In gencral, correlation cocffi-
cicnts at the genotypic level were greater than the corre-
sponding phcnotypic oncs.
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Data presented in Table 1 indicated that only 11
out of the 40 possible corrclations were significant. Grain
yield associated significantly and positivcly with the number
of pods/plant and harvest index --a plant typc with more
number of pods and better harvest index would lead to high
yicld.

Path cocfficient analysis provided a better under-
standing of the cause and effcct relationship between
different pairs of characters (Table 2). Number of pods/
plant had the highest direct effect ongrain yicld followed by
harvest index, number of seeds/pod, 100-secd weight, and
pod length. Naidu et al. (1985) observed that number of
seeds/pod is the most important yicld componcnt in faba
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bean. Among the indirect effects, through different  variables,
number of pods/plant and harvest index were the highest
contributors to grain yield. These were followed by number
of seeds/pod and sced weight.

It appcears from the results of this study that number
of pods/plant, harvest index,-number of sceds/pod, and
seed weight are the principal yicld attributes for which
sclection can be effective. Thus, diffcrent selection indexes
bascd on these characters necd to be constructed. It is
desirable to insure, while selecting high yielding genotypes,
that advance in one component is not nullified by
deterioration in another.

Table 1 Genotypic and phenotypic correlations among 10 metric traits in faba bean.

Character Daysto Plant Number Number Pod Seeds/ Grain 100-seed Harvest Protein
flowering height of pods/ length pod  yield/ weight index content
branches plant plant
Days to flowering -0.035 0.148 0224 -0.237 0.231 008  -0.242 0.046 0.088
Plant hcight -0.039 0352 -0.323 0469 -0.784 -0.361 0693 -0490  -0.025
No.of branches -0.079 0.024 0.156 0082 -0.009 0.383 0.041 0072 -0.037
No.of pods/plant 0200 -0.129 0.199 -0.651 0.889 0501 -0.764 0.864 0.105
Pod length -0.077 0216 -0040 -0.543" -0924  -0.256 0972 -0920 -0.115
Seeds/pod 019 -0310 -0.106 0.439" -0.159 0177 -0.818 0.931 0.331
Grain yicld/plant 0216  -0.082 0.055 0.468" 0.003 0.205 -0.288 0.468 0.072
100-secd weight -0.144 0.288 0037 -0.664 0702 -0475" -0.151 0928 -0.128
Harvest index 0.083 -0.350 0.100 0.540" -0491" 0462 0517" -0.599" 0.193
Protein content 0.083 0004 -0.036 009  -0.064 0.169 0.005 -0.129 0.076

* Significant at P<0.05 ** Significant at P<0.01

Table 2 Path cocfficicnt analysis for 10 metric traits in faba bean

Character Daysto Plant Number Number Pod Seeds/ 100-seed Harvest Protein Correlation
flowering height of pods/ length pod weight index content coefficient
branches  plant
Days to flower 2.178 -5222 0825 2967 0025 0003 0876 1.671  -3.237 0.086
Plant height -2.961 2104 -0424 6474 2901 -5256 7318 -10.593 0.076 -0.361
No.of branches  -2.415 0.740 2,622 1700 -2429 2056 0435 1.551 0.235 0.383°
No.of pods/plant  1.001 -6.679  -4.188 7800 -4819 3960 4.062 4691  -5327 0.501"
Pod length -10.090 0989  -8998 4169 3174 5167 432 5400 -4.388 -0.256
Sceds/pod -1.366 <3650 -6.010 4628 -5707 6.168 5.99 4139 -4.020 0.178
100-sced weight  -0.656 -6.059  -6.047 3306 -3.633 3481 4557 3.967 0.796 -0.288
Harvest index 2.153 -6.030 -4.100 5394 -8.183 4385 4.787 6.656 -4.594 0.468"
Protein content  -0.560 0.052 0.602 -1.143 0717 2217 -1355 4164 -3.086 0.072
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Effect of Desiccation and Storage
on the
Viability of Vicia faba Pollen

Asfaw Telaye!, S.P.S.Beniwal' and P, Gates?
1. Institute of Agricultural Research

P.O.Box 2003

Addis Ababa, ETHIOPIA

2. Department of Biological Science
University of Durham

DHI 3LE, ENGLAND

Abstract

In vitro viability (as assessed by the fluorochromatic-
reaction, FRC), was studied in pollen of seven lines of Vicia
faba after desiccating at 20 or 30°C and drying at room
temperature (20.5°C) for 24h. A study on storage of fresh
pollen and pollen predried at room temperature was also
conducted over a period of one month. Storage was at -20
and -80°C or in liquid nitrogen (-196°C). Pollen grains
desiccated at 30°C were least viable in desiccation experi-
ments with significant variability among the lines. Line
STW was affected least by such desiccation. In storage
experiments pollen grains, whether predried or fresh, were
least viable when stored at -20°C and those stored in LN2
were the most viable. The results indicate that, with some
significant variability among Vicia faba genotypes, desic-
cation at 30°C for even 6h has a detrimental effect on pollen
viability, Pollen dried at room temperature for 24h is best
stored in LN2, Reduction of pollen moisture prior to
storage proved valuable in increasing pollen longevity in
storage.

Introduction

The storage of pollen has been a subject of prime interest
for various uscs. Storage can provide flexibility for ficld crop
breeders and horticulturists involved in fruit improvement
(Hanna et al. 1983; Haunold and Stanwood 1985; Bajaj
1987; Luza and Polito 1988) and permit circumvention of
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some of the practical problems cncountered during hybridi-
zation program such as seasonal, gcographical, and physio-
logical limitations. Other rcasons for pollen storage in-
cludes: i) provision of constant supplics of short-lived policn
(Roberts 1975), i) material for the production of haploids
from isolated pollen and pollen banks (Bajaj 1987), and iii)
medical studies such as pollen allergy (Luza and Polito
1987).

~ Vicia faba, as a crop with three sub specices, has a wide
range of flowering periods although the selection pressurc
which breeders exert has narrowed the genetic base of the
crop. For breeding purposes, genotypes with similar flower-
ing periods are sought 1o facilitate crossing. Planting dates
may also be staggered so that the flowering period is syn-
chronized. Such practices, however, have drawbacks in
terms of climatological and entomological dynamics and
other abiotic and biotic factors. Thus in certain years
rainfall might be unreliable, inscct prevalence might occur
at unexpccted times and the whole crop might be lost.
However, if a practical method of pollen storage can be
developed many breeding programs would be able to con-
tinuc over onc or more scasons. Vicia faba pollen storage
strategy may also have potential as a method for conserving
genctic resources as an alternative to storing bulky secds. In
the present study storage of faba beanin three low tempera-
turc regimes and prior reduction of moisture by high
temperalure treatments is reported.

Materials and Methods

Pollen collection: This study was conducted on seven gencli-
cally diversc faba beans: STW, 288, NDP, 247, 248,4/7, and
TA95-2. Except for TA95-2, all these are lines inbred for
ninc generations. TA95-2 has been inbred for six genera-
tions. STW had its origin in Sudan, whereas TA95-2 came
from ICARDA but was selected in Ethiopia. The remaining
five lincs were all of European origin.

Pollencollectionwas from even-aged flowers, at stages
6-7 as described by Smith (1982), i.c., at anther dehiscence.
On collcction, the flowers were immediately enclosed in
Petridishes. Flowers were harvested from glasshouse-grown
plants at Durham University Botanic Gardens and the
pollen plugs immediately dusted on to aluminum foil for the
various drying processcs.
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Drying Process: Three methods of drying before storage
were used. Pollen collected on aluminum foil was divided
into thrce samples. Onc sample was spread on the alu-
minum foil for 24h. The second sample was put in a desic-
cator containing silica gel which was pre-dchydrated at
105°C for 24h. This was scaled with wax and placed imme-
diatcly in the incubator at either 20 or 30°C for 6h. The third
samplc was stored without dehydration. Using the initial
weight of pollen and the weight after drying, the moisture
loss was determined. The value obtained was converted to
a percentage of the fresh pollen weight.

Storage: Three temperature regimes were uscd for storage.
These were -20°C, -80°C, and liquid nitrogen (-196°C). At
-20 and -80°C, pollcn was stored in gelatin capsules (volume
0.21 ml). In LN2 the gelatin capsules would have burst on
return to room temperature and so were not suitable; 2.0 ml
cryotubces with screw lids proved convenient both for stor-
age in LN2 and for subscquent withdrawal of sub-samplcs
for viability studies (Luza and Polito 1988; Bajaj 1987).
Each cryotube containing a pollen sample was fixed to an
aluminum canister and immediatcly plunged into LN2
(rapid cooling) (Weatherhead et al. 1987).

Viability studies: Evaluation of pollen viability was carried
out by measuring the fluorochromatic reaction (FCR) of
pollen treated with a dilution of 2mg/1 fluorescein diacetate
in acctonc (Heslop-Harrison and Heslop-Harrison 1970).
The reagent was preparcd from this stock by adding 20%
sucrose until the solution just appcarcd milky. Sucrosc
prevents pollen bursting duc to osmotic cffects.

Allsub-samples of variously dried or fresh pollen to be
storcd werce asscssed visually for their viability using the
method described above. A pollen grain may be considered
viable if it fluoresces bright grecn under the fluorescence
microscopc using the bluc-violet (BV) excitation filter. In
each study 22 samples were taken, with three replicates for
cach sample. Between 200-1900 pollen grains were counted
in each of the three replicates.

After one month storage, sub-samples were taken
from each temperature regime and rehydrated to at least
96% relative humidity in a chamber at 4°C for 30-45 min to
avoid pollen bursting (Hecker et al. 1986; Gay et al. 1987).
96% rclative humidity was maintained in the Pctridish
containing pollen sub-samples by including a supersatu-
rated solution of potassium nitratc (Winston and Bates
1960).

Statistical analysis: All data were transformed into percent-
ages and analyzed for variance and F ratios. Mcans werc
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compared by calculating lcast significance differences (LSD)
at both 5% and 1% levels of probability. To gain a better
understanding of the influence of cach method of drying,
and the three storage temperaturcs on pollen viability,
combined analysis of all the data was done using the method
described by Gomez and Gomez (1984).

Results

Pollen Desiccation: The cffect of various methods of drying
on pollen viability as tested by the fluorochromatic reaction
(FCR) arc shown in Fig. 1. There was a large difference in
fertility among the cultivars at the 1% level of probability.
Drying pollen for 24h at room temperature (20.5°C) and
desiccating it at 20°C for 6h had similar effects on pollen via-
bility (Fig. 1-11 and Fig. 1-111). However, desiccating pollen
at 30°C for 6h dramatically reduced the mean percentage of
viable pollen (Fig. 1-IV). In thistreatment the cultivar STW
responded best, showing some degree of resistance to the
highcr tempcrature treatment.

Pollen viability after one month storage: The results of the
study arc shown in Fig, 2. Only two pretreatments, drying
for 24h at room temperature (RT) and storage of fresh
pollen, are reported in this casc. Cultivars showed large
diffcrences under each method of storage. At -80 and -20°C,
cultivar 247 was worst affected by storage whilc in LN2 the
cultivar TA95-2 manifested the greatest intolerance. Of the
three temperatures used for storage, all cultivars responded
worst to storage at -20°C and best in LN2.

Discussion

Variability in pollen viability has been demonstrated as
shown in Fig. 1 and Fig. 2. This variability could be cither
intrinsic, i.c., attributable to genctic factors, or due to
environmental conditions such as pollcn starvation due to
compctition for nutricnts (Heslop-Harrison 1972).

Under natural conditions, pollen grains are usually
desiccated to some extent at the time of release or dispersal
from the anthers. This natural desiccation appears to be an
important and nccessary step in the maturation of pollen
(Lin and Dickinson 1984). Further, variability of pollen s a
common {cature of most plant specics (Farmer and Barnett
1974).In the present study, drying for 24h or desiccating for
6h at 20°C has a similar cffect on all cultivars. Fresh pollen
of cultivar STW, for cxamplc, has a mean potential fertility
of about 90%. On drying for 24h at room temperature or
desiccating fresh pollen at 20°C for 6h, the mean percentage
loss in viability is about 5% in each casc.
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Fig 1. Effect of tcmperature on Vicia faba pollen viability: i) fresh Fig 2. Effcct of storage tempcerature on Vicia faba polien viability:
pollen; ii) dricd at 20.5°C /24 h; iii) desiccated at 20°C/6 h; and iv) i-iii) dried at 20°C and stored at -80°C, -20°C, and -169°C (LN2),
desiccated at 30°C/6 h. repectively; iv) fresh pollen stored in LN2.

En8  FABIS Newsletter 26, August 1990 1990 i 26 Uales,ss o uili ArdS



SHORT COMMUNICATIONS
Physiology and Microbiology

Herrero and Johnson (1980) attributed this to possible
genetic control of temperature tolerance in pollen. In this
conncction it is sucrosc in pollen that acts as a protective
agent preventing leakage at low water content (Hockstra ef
al. 1989). According to these authors, in crops such as
Pennisetum typhoides pollen with 14% sucrosc will only fail
to germinate after predesiccation to 3% water, whereas in
maize (pollen with only 5% sucrose), desiccation to 7-8%
water will stop germination of the pollen. Therefore,
genotypes with greater pollen tolerance to high tempera-
tures should have an advantage in stressed environments.
Thus in a different sct of studics, Vicia faba line STW
demonstrated best fruit settings under rclatively higher (20-
27°C) day Ethiopian temperature regimes (Telayc, unpub-
lished). Barrow (1983) also found that pollen of cotton was
viable even at 40°C; above this temperature a severc reduc-
tion in viability was observed.

The practical value of prolonging the life of pollen is
rccognized by plant breeders. The principal factors affcct-
ing longevity are temperaturc and moisture (sec Fig. 2-1V).
Inpollen of most plant specics the whole wall area, together
with the specially adapted apcrture sites which form poten-
tial points for the exit of pollen tubes, is involved in the
regulation of water content. The consequence of the onset
of hydration is to increase the area of intine exposed at the
aperture and hence further increasc the rate of water
uptake (Heslop-Harrison 1987).

During the freczing process, damage to fresh pollen by
intracellular ice formation is duc dircctly to the effect of ice
crystals on the membrane system rather than to indirect
cffects associated with the loss of liquid watcr. On the other
hand, predesiccation of cclls results in the concentration
of solutes which are precipitated and the plasmolysis of
cellsresulting in reduced ice crystal formation and hence
damage to the cell membrane (Mazur 1969) during the
long-term storage of pollen at -80°C or in liquid nitrogen.
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Abstract

The effects of the herbicides Igran, Topogard, and Eptam
on germination, growth, and mitotic activity and mitotic
aberrations were studied on faba bean. Four different
concentrations, ranging from one fourth up to two times
the recommended field rate, were used from each herbicide.
The three herbicides not only reduced seed germination,
seedling growth, and mitotic activity, but also increased
the percentage of aberrant cells. The herbicide Eptam
showed the greatest effect in reducing seed germination
and seedling growth, whereas Topogard was the most
potent in reducing mitotic index and increasing aberrant
cells. Study on the seeds which allowed to dry after having
being exposed to herbicides before test showed the adverse
effect of herbicides on the parameters studied. The tested
herbicides were effective in inducing different types of
mitotic aberrations, such as C-metaphase, tetraploid,
binucleate cells, stickiness, and disturbed spindle. It is
concluded that these herbicides caused inhibition of spindle
formation and cytokinesis,

Introduction

Herbicide use for controlling weeds in ficld crops is increasing
because of intensification of agriculture and rising cost of
hand weeding, However, some herbicides may cause damage
to the crops particularly when the proper rates and methods
of application arc not adopted. The possible hazards may
involve reduccd plant growth and development. Other
abnormalitics may also occur. It is well known that hereditary
variations (chromosomal or genctical) caused by some
pesticides in crop plants may impose a reduction in yicld
and its quality in subscquent gencrations. It is important,
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therefore, for plant breeders and herbicides users to be
acquainted with the cfficiency and hazards of each compound
used. This work was undertakcn to study the immediate and
‘dry-back’ cffects of the three sclective herbicides Igran,
Topogard, and Eptam on the germination, root and shoot
growth, and mitotic bchaviour of faba bean. Igran and
Topogard arc reccommended for weed control in faba bean,
whereas Eptam is recommended for weed control in beans
(Beste et al. 1983).

Materials and Methods

The herbiddes: Igran 80% WP “Terbutryn: 2-tert-butylamine-
4-ethylamino-6-methylthio-s-triazinc”, Eptam 72% EC
“EPTC: S-cthyl dipropyl thiocarbamate”, and Topogard “a
combination product containing 35% Igran and 15% chloro-
triazine” were used for treating Vicia faba seeds. Sced lots
(200 each) were soaked for 6h at 20°C either in distilled
water (control), or in solutions containing diffcrent

3 ealiie S oy
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concentrations of the three herbicides for both immediate
and dry-back trcatments (Table 1), After treatment, the
secds were washed thoroughly in distilled water. One-half
of the sceds (100 seeds) of cach trcatment was allowed to
germinate immediately, whereas the other half was dried
for two weeks ‘dry-back treatment’ on filter paper and, then
allowed to germinate in petridishes. Observations on
germination and on root and shoot growth were recorded
14 days after the start of germination tests.

The main roots were exdsed during seedling emergence
to enhance development of secondary roots. When lateral
roots reached 0.5-2.0cm, scedlings with vigorous growth of
young roots were moved and grown individually in vials
containing distillcd water. For cytological examination;
secondary rootlets 5-10mm long were excised and fixed in a
3:1 solution of cthanol: glacial acetic acid for 12h, then
storedinarcfrigeratorin a solution containing 70% cthanol.
Later, fixed rootlets were stained by the Feulegen technique,
and prcparations from five seedlings were examined for

Table 1 Effect of the three herbicides Igran, Topogard, and Eptam on seed germination and seedling growth of faba bean

in both immediate and dry-back treatments.

Concentration Immediate treatment Dry-back treatment
(ppm)
Germin-  Shoot Root Germin-  Shoot Root
ation length length ation length length
(%) (cm) (cm) (%) (cm) (cm)
Control 100+0.00 139 124 100+0.00 109 6.6
Igran
625 98+1.40 13.8 129 80+4.00 11.2 9.6
1250 96+1.96 119 10.6 72+4.49 94 72
2500 96+1.96 9.2 83 66+4.74 83 6.1
5000 94+2.37 80 6.4 54+498 7.1 54
Topogard
937.5 82+3.84 10.0 73 70+4.58 7.0 59
1875.0 64+4.80 83 6.2 64+4.80 5.8 4.6
3750.0 60+4.90 1.2 5.1 52+5.00 32 09
7500.0° 52+5.00 0.6 34 36+4.83 2.7 0.5
Eptam
3750 80+4.00 8.6 5.1 60+4.90 6.3 42
7500 70+4.58 6.8 39 541498 6.1 2.7
15000 55+4.97 47 3.2 42+4.94 4.0 30
30000 40+4.90 32 23 24+4.27 22 21

a) = Concentration of two times the field rate.
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each trecatment of both immediate and dry-back effects of
herbicides. The mitotic activity and mitotic aberrations
were estimated.

Results and Discussion

Seed germination: The toxic cffcct of the three herbicides
on the treated sceds was evident from the results of the
germination tests (Table 1). Gencrally, germination was
decreased as the herbicide level was increased. Eptam was
the most toxic herbicide, whereas Igran was the least toxic
one. Germination was affected more by the dry-back
trecatments than by the immediate ones. These results may
be due to retention of herbicides in the seeds, cspecially
after treatment for a longer time which gave the chemical a
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higher chance to affect the germinated seeds (Konzak et al.
1964). Reduced germination in immediate treatments was
also reported by Abdou and Ashour (1986).

Seedling growth: Reduction in shoot and primary root’s
length of secdlings were observed in both the dry-back and
immcdiate trcatments (Table 1). However, it was more
obvious in the former than in the later. Igran showed the
least cffects on the seedlings’ growth and proved to be the
safest compound as compared with the other herbicides.

The secondary roots of the seedlings trcated with
topogard were few and dispersed nine days after germination,
particularly at the two highest concentrations in both the
immecdiate and dry-back trcatments. Nawar et al. (1970)
attributed the damage occurring in the dry-back treatment

Table 2. Effect of herbicides Igran, Topogard and Eptam on mitotic and mutagenic activity of faba bean in both immedi-

ate and dry-back treatments.

Concentration Immediate treatment Dry-back treatment
(ppm) Mitotic activity Mutagenic activity Mitotic activity Mutagenic activity
No.of* Mitotic Mitotic No.of  Aberr. No.of Mitotic Mitotic No.of  Aberr.
cells index inhibi- c.anal. cells cells index inhibi- c. anal. cells
scored (%) tion sco.ab. (90) scored (%) tion sco.ab. (%)
(%) (%)
Control 3220 16.15+0.65 100 000 3110 15.69+0.65 100 2.00+1.40
Igran
625 3400 15.1510.61 6.19 266 3.01+1.05 2950 13.9010.64° 1141 210 429+1.40
1250 3006 15.59+0.66 347 278 5041131 2615 12054064 2320 175 6.29+1.84
2500 2915 14244065 17.15 199 8044193 1872 10.74+0.72" 31.55 N 9.89+3.13
5000° 2020 10.40+0.68" 35.60 182 10444227 2018 8.82+0.63" 43.79 108 12.96+3.23
Topogard
937.5 1644 9.43+0.72" 4161 105 16.19+3.59 1780 6.85+0.60" 5634 72 16.67 +4.39
1875.0 1580 7.97+0.68 50.65 92 1630+3.85 1520 5.59+0.59" 64.37 55 20.00+5.39
3750.0 1226 237+043" 8533 20 2500+968 990 1.92+0.44" 87.76 14  28.57+12.07
7500.0* 1002 1.90+043" 88.24 15 3333+1217 758 1.32+0417 91.59 18 37.50+17.12
Eptam
3750 2875 14434066  10.65 196 3.57+133 2006 11.76+0.72" 2505 176 5.11+1.66
7500 3110 11.77+0.58" 27.12 168 595+1.83 1920 9.11+0.66" 41.94 85 7.06+2.78
15000 2230 9.42+0.62" 41.67 110 9.09+274 2360 7.50+0.54" 52.20 88 10.23+3.23
30000* 1877 8844066~ 4526 88 11.36+338 1488 6.59+0.64" 58.00 67 14.93+4.35

1) No of c. anal. sco. ab. = Number of cells analysed for scoring aberrations.

*, ** Significant at 5% and 1% lcvels of probability, respectively.

a) = Concentration of two times the field rate.
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L faba scedlings.

Plate 1. C-metaphasc (a); anaphase bridge (b); telophasc bridge with stickness (c); giant
nucleus (d); two giant nuclei (¢); and disturbed spindle () in the treated rootlets of Vicia

\

to the increase in the relative concentration of the chemical
within cells leading to slow metabolic activity that may
interrupt the energy-requiring repair mechanisms.

Mitodepressive and mutagenic activity: The effects of the
three herbicides on the mitotic activity of root-tip cells of
fababean in both treatments are shown in Table 2. The rate
of mitotic activity in all treatments suffered a marked
decline with the increase in concentrations of cach herbicide.
The highest effect in reducing mitotic index was caused by
Topogard, whercas the lowest effect was by Igran. Mitotic
activity reached its minimum (1.32%) when Topogard was
used at 7500 ppm in the dry-back treatment. Generally, the
values of mitotic indexes in the root-tip cells of germinated
sceds were lower in the dry-back treatments than in the
immediate ones.

Mitoticinhibition,in general, increased withincreasing
herbicide concentration (Table 2). Similar antimitotic effects
of different pesticides have been reported in several crops

Ard0 1990 Ui 26 Tules,ts . g

(Skoblin 1981; Anantha Reddy and Suberamanyam 1984;
Abdou and Ashour 1986, 1987; Badr and Ibrahim 1987).

The effect of the three herbicides was evident on the
faba bean chromosomes. This indicates that all the tested
herbicides are mutagenic agents, especially at the higher
concentrations. A substantial increase in the percentage of
aberrant cells have been observed in the rootlets of the
treated sceds (Table 2). Topogard was more effective in
inducing chromosome damage than Igran or Eptam.

The amount of aberrations induced in the dry-back
trcatments was slightly larger than that induced in the
immediate treatments. The most frequent abnormalitics
noticed were C-metaphase, chromosome stickiness, and
disturbed spindle. Other kinds of aberrations included,
binudleate cclls, laggards, bridges, giant nucleus, and polyploid
cells (Plate 1),

C-metaphase aberrations resulted from the inhibition
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of spindlc formation, especially at the highest concentration
uscd. C-metaphase cells arc known to give risc to polyploid
cells after restitution. These results proved that the tested
herbicides affected greatly both cytokinesis and spindic
formation, but did not prevent chromosome replication.
Spindle disfunction also leads to scattering of chromosomes
at meta-anaphase and uncqual distribution of chromosomes.
Giant interphase nuclei might be polyploid, whereas the
binucleatc condition might result from cytokinesis failure.

The results on the induction of clastogenic effects, e.g.,
breaks, fragments, laggards, and bridges caused by the
tested herbicides arc in line with those reported by Tobgy et
al. (1969), Banda and Sharma (1980), and Abdou and
Ashour (1986; 1987).

The herbicide Igran secmed, from the results of this
study, to be safer than Topogard on crop scedling growth,
mitosis, and genetic matcrial. This raises the nced for
comparing the effects of the recommendcd herbicides on
crop growth and cytology. Minimizing herbicidal applications
in an intcgrated weed management system would also
minimize the hazards.
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Abstract

The effects of different sowing depths ranging from 50-350
mm on the establishment and productivity of an autumn
sown determinate population of faba bean (858) were in-
vestigated at the University of Nottingham, UK, in two
seasons, 1986/87 and 1988/89. Higher mean temperatures
with increasing depth in the soil promoted more rapid
germination of the deeper sown seed which resulted in
similar rates of emergence for seeds sown at all depths.
Plant populations were reduced, however, at the shallow-
est sowing in 1988/89 because the seeds were eaten by
birds. Yields were unaffected by sowing depth, although it
is suggested that plants were less vigorous when the seed
was sown more deeply.

Introduction

Dcpth of sowing of seed is onc aspect of the agronomy of
faba bean (Vicia faba L.) which has been poorly studicd
(Hcbblcthwaitce et a/. 1983) but which may have consider-
ablec impact on the productivity of the crop. Sceds sown too
close to the soil surfacc can be casily eaten by birds and
small mammals and they arc also morc vulnerable to the
cffects of residual pre-cmergence herbicides (Barry and
Storcy 1977). Shallow sowing can also result in uncven
germination in dry conditions. Whilc it may confer in-
crcased resistance to cold temperaturcs on seed sown in the
autumn (McEwen et al. 1988), decper sowing may ulti-
mately produce plant populations significantly below the
desired plant density because many seedlings fail to cmerge.
Also those scedlings which do emerge maybe less vigorous,
less discasc resistant and yicld lcss.

Ar38 1990 i 26 Lalei,ds o i

In common with the husbandry of faba bean in devel-
oping countrics, the mcthod employed for sowing winter
faba bean cultivars in western European agriculturc is often
by broadcasting the sced on the soil surface and ploughing
the sced in. Although this mcthod has the advantages of
being cnergy efficient (a single operation cultivates the soil
and drills the seed), of facilitating the timeliness of sowing,
particularly on heavy soils, and the burying the stubble so
improving weck control, it affords Iess precise control over
the position of the sced in the soil profile which may be
disadvantageous for the rcasons outlined above. Accurate
control of sowing depth can only be achieved by the use of
sophisticated and oftcn expensive machinery, such as preci-
sion drills, which requirc thorough preparation of the sced
bed prior to sowing which may not always be practicable.

In an attempt to answer the direct question of the
cffect of sowing depth on the productivity (including the
problems of bird damage and winter survival) of an au-
tumn-sown faba bean crop, and simultancously the indircct
question of the merits of particular sowing methods, a ficld
trail was conducted at the University of Nottingham,

Materials and Methods

Sced of an autumn-sown detcrminate faba bean popula-
tion, 858 (provided by Dr D.A. Bond, PBI, Cambridge, UK)
was hand sown in 3 x 2 m plots on 17 Nov 1986 and 17 Oct
1988 at densities of 50 and 40 sceds/m? respectively, in rows
25 ¢m apart. Sced was sown at four different depths in 1986,
namcly 50, 100, 150 and 250 mm, to which a fifth depth (350
mm) was added in 1988. Holcs were made with a 15 mm
diameter iron bar, the sced placed at the bottom and the
hole back-filled with soil and the surfacc firmed and raked.
This was assumed to simulate agricultural practicc where a
sced is buried bencath a loosened soil layer. The plots were
arranged in a randomiscd block design with 3 blocks.
Weeds were controlled by hand and Botrytis fabae and
Ascochyta fabae were controlled when necessary by a chlo-
rothalonil carbendazim mixture.

Counts of the number of seedlings to emerge ina 1 m
length of row from cach plot commenced two weceks after
sowing and continucd twice weekly until the end of January
1987 and 1989. Soil tcmperatures at each depth were
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measured daily from sowing until the end of the emergence
counts. A mean temperature for the period from sowing to
the emergence of the first scedling was calculated.

At final harvest (i.e., 30 Scpt 1987 and 4 Aug 1989) two
arcas were harvested by hand. The plants from the smaller
arca (0.75 m?) were countcd and a subsample of 10 plants
taken for yield component analysis. The numbers of stems,
pod-bcaring nodcs, and pods and sceds on these plants were
counted and the dry weights of sced and stem determined
together with the weight of the remainder, by drying at 80°C
for 48h. Plant height was also mcasurcd. The plants from a
larger area (2.25 m?) were counted and threshed and the
secd weighed. Seed numbers were counted and the fresh
and dry weight of the sced measured in order to determine
the pereentage moisturce content and the 1000-seed weight.

Results and Discussion

Time to emergence of the first scedlings on cach plot was
not significantly affected by sowing depth (Table 1). In
order for scedlings from differcnt depths to appcear at
similar times at the soil surface both the rate of germination
and the rate of shoot extension must be greater in those
plants sown more deeply. In the Autumn, soil temperaturcs
commonly increasc as depth increases. Since the germina-
tion ratc of faba bean sccds increases as temperature
increascs, towards an optimum of approximately 25°C,
above a base temperature (Ellis et al. 1987, Dumuret al., in
Prcss) then germination rates will be more rapid in the
decper sown seeds. Regression analysis of the ratc of
cmergence (the reciprocal of the time to the emergence of
the first seedling) against mean soil temperature shows that
in both years (Table 2) the rate of progress to emergence
was unaffected by sowing depth, indicating a constant
thermal time requirement for cmergence in any year (O =

Table 1 Days after sowing and mean temperaturc for cmergence of first
scedling and basc temperature of emergence (°C).

Depth (cm)

5 10 15 25 35 SEt
Season 1986/87
Days 273 273 333 370 352
Mecan temperature . 6.31 6.31 6.11 6.84 0.228
Ty, 1.57 1.57 215 313
Scason 1988/89
Days 29.2 263 298 245 178 328
Mean temperature  7.88 766  8.02 9.90 11.76 0415
T, 4.6 437 so01 643 6.87
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129.4°C d in 1987 and O = 83.4°C d in 1989). However,
sowing depth affccted the intercept of this rclationship
(Table 2), which decreascd as sowing depth increased, sug-
gesting that the basc temperature for emergence increased
as sowing depth increased (Table 1). Whilc these conditions
apply in the autumn and result in similar emergence times
for scced sown at differcnt depths, in the spring therce is no
gradicnt of increasing temperature down the soil profile
and so emergence ratcs will be slower in the decper sown
sceds. Dumur (1989) at the University of Nottingham has
shown this for Alfred, a spring sown cultivar of faba bcan.

Although initial rates of cmergence were unaffected
by sowing depth, climatc or pests and pathogens may
subsequently affect plant stands. However, winter tcmpera-
tures were not sufficiently cold to unequivocally demon-
stratc that decper sowing promotcd winter survival. Losscs
from the original sown sced werc larger in 1986/87 than in
1988/89. On average, 13 sceds/m? failed to producc a plant
at final harvest in 1986/87, whercas only 7.5 sceds/m?failed
in 1988/89. Plant populations at final harvest were largely
unaffccted by sowing depth, except that the shallowest sown
secds (5 cm) in 1989 were caten by birds, as Barry and
Storcy (1977) also showed, and plant population accord-
ingly were reduccd (Table 3).

Sced yields were unaffected by sowing depth in either
ycar (Table 3) averaging 3.6 and 2.0 t/hain 1986/87 and
1988/89, respectively. These yiclds of faba bean population
858 were similar to thosc previously rcported for plants
sown to achieve a population of 40 plants/m?(c.g., Pilbcam
et al., in Press). Yield components/m? too were unaffected
by sowing depth in either ycar (Table 3).

In 1989 only, plant heights were significantly greater at
intcrmediate sowing depth (Table 3), and stem weights and
therefore total biomass followed a similar trend. At the
shallower sowings, which had a lower plant population
because of bird damage, competition for light may be less
than at the higher densitics from the decper sowings and so
plant height ‘reduced. However, the smaller plants from
sced sown morc decply suggests that decp sowing may
reduce subsequent plant vigour.

In conclusion, faba bean can be sown at considerable
depth in the autumn without adverscly affecting seed yield.
Dcep sowing has bencfits in avoiding losses of seeds or
sccdlings through pests or residual chemical effects and
perhaps also in minimizing over-wintering losses by placing
the seed in a more favorable cdaphic cnvironment in terms
of temperature and moisturc supply. Practically, concern
over the consequences of different methods of sowing on
the position of sced in the soil profile and the subsequent
plant stand in unwarranted.
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Table 2 Regression cquations for ratc of cmergence against mean  soil temperaturc (SE in brackets).

Season Depth Slope Intercept R?
(cm)

1986/87 5 +0.00773 (+0.00238) -0.0121 (£0.0152)
10 +0.00773 (£0.00238) -0.0121 (+0.00268) 0.78
15 +0.00773 (+0.00238) -0.0166 (+0.00272)
25 +0.00773 (+0.00238) -0.0242 (+0.00296)

1988/89 5 +0.01199 (£0.000744) -0.05345 (+0.00605)
10 +0.01199 (£0.000744) -0.05244 (+0.00211) 0.94
15 +0.01199 (£0.000744) -0.06011 (+£0.00211)
25 +0.01199 (£0.000744) -0.07704 (+0.00259)
35 +0.01199 (10.000744) -0.08231 (+0.00358)

Table 3 Population, yicld, yicld componcnts and bjomass of faba bean grown during the 1986/87 and 1988/89 seasons.

Seed Pod- 1000-seed Plant  Stem

Depth  Population yield Stem'!  bearing Pod' Seed! weight Harvest height weight Biomass
(cm) (plant/m?) (t/ha) node! (@) index (ecm) (g/m?) (g/m?)
1986/87

) 38 34 76.5 68.1 94.6 234 551 40.2 942 417 836
10 40 36 794 718 94.0 232 557 404 95.5 491 994
15 37 3.7 71.0 0.5 88.2 225 636 412 98.4 447 922
25 32 35 676 73.1 975 248 610 440 90.9 383 838
SE+ 1.96 0.18 472 6.68 9.81 24.7 243 1.68 357 2.1 462
1988/89

5 20 20 8.7 190.4 247 545 545 322 94.6 920 1622
10 33 2.1 1124 2326 305 684 570 30.1 1032 1216 2039
15 37 1.9 100.7 2214 286 594 526 292 1004 1158 1899
25 36 20 109.6 241.3 323 683 563 329 101.6 1083 1913
35 36 21 1074 2445 281 600 584 318 96.5 1151 2009
SE+ 227 017 533 1488 24.1 50.4 175 143 180 239 458

1 = Numbers/m?
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Abstract

The effects of three harvesting dates (at 50, 75, and 100%
pod maturity) and three toppings (at 110, 120, and 130
days after sowing) were studied on faba bean. Harvesting
time significantly affected faba bean yield. The optimum
time of harvest was at 75% pod maturity; delaying the
harvest beyond this date reduced the grain yield significantly.
The effect of topping was variable and should be further
investigated.

Introduction

Topping is practiced in faba bean to inducc carliness and
synchronized maturity, especially in the indeterminate types.
This helps to avoid problems when harvesting is at full
maturity. The influcnce of topping on yield of faba bean is
variable; Hodgson and blackman (1975) observed a yicld
decreasc as the level of young pods abortion increased due
to topping, whereas Gehringer and Keller (1980) observed
a slight grain yicld loss duc to topping. Ali (1965) reported
that harvest date showed highly significant cffects on faba
bean grain yicld and its componcents, Salih (1983) obscrved
that shattcring tended to reduce seed yicld when harvest
was dclayed beyond 120 days over a harvest range of 80-140
days aftcr sowing. Optimum time for harvest of faba bean
was reported to be when all pods contained fully developed
sceds (Toynbee-Clarke 1973), or when 66% of the pods

Table 1. Sced and total dry matter yiclds as affccted by time
of harvest and topping.

Treatment Seed yield Total dry matter
(kg/ha) yield (kg/ha)
1984/85 1985/86 1984/85 1985/86
H 50%* 3218 3055 6366 6134
H 75% 4005 3843 7735 7986
H 100% 2684 2132 4693 3935
LSD (5%) 6.31 5.15 11.43 9.55
T 110° 2445 2072 5195 4519
T 120 3012 2326 5577 4898
T 130 33 2634 6482 5903
LSD (5%) ns! ns ns ns
SE+ (H)or (T) 201 1.64 3.64 3.04
CV (%) 15.82 15.00 14.78 l3.61‘

a) Harvesling at 50, 75, or 100% pod maturity.
b) Topping at 110, 120, or 130 days aftcr sowing.
1) Not significant
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Table 2. Yicld and yicld componcnts of faba bean as affected by time of harvest and topping.

Treatment No. of pods/plant No of seeds/pod Seed yield/plant (g)
1984/85 1985/86 1984/85 1985/86 1984/85 1985/86

H 50%* 75.74 58.83 3.05 320 25.10 25.09
H 75% 85.07 68.90 318 313 33.15 3233
H 100% 61.63 49.03 3.15 317 21.07 20.29
LSD (5%) 6.78 6.97 ns! ns 3.64 4.44
T 110° 69.40 61.33 3.13 324 22,70 20.92
T 120 72.17 64.60 311 291 24.00 23.57
T 130 77.00 69.36 2.83 324 16.43 2543
LSD (5%) ns ns 0.09 0.16 ns ns

SE+ (H) or (T) 2.16 222 0.03 0.05 1.16 141
CV (%) 7.36 10.44 2.30 382 11.22 14.06

a) Harvesting at 50, 75, and 100% pod maturity.
b) Topping at 110, 120, and 130 days after sowing.

1) Not significant

turncd brown (Qiu and He 1985). This study was conducted
toinvestigate the effect of time of harvesting and topping on
faba bean in north India.

Materials and Methods

The trial was conducted at the Agronomy Research Farm,
Haryana Agricultural University, Hisar, India, during the
winter scasons of 1984-86. The trcatments, comprising
three harvesting dates at 50, 75, and 100% pod maturity and
three toppings at 110, 120, and 130 days after sowing, were
arranged in a randomized block design with three replications.

Results and Discussion

Time of harvest significantly affccted both seed and total
dry matter yiclds in both scasons, whereas topping had no
significant influencc (Table 1). Harvesting the crop at 75%
pod maturity increascd grain and total dry matter yiclds
significantly as compared to harvesting at 50 and 100% pod
maturity. Delaying the harvest time beyond 75% pod maturity
reduced the grain yicld significantly. Similar findings were
reported by Ali (1965), Toynbee-Clarke (1973), Salih (1983),
and Qiu and He (1986). The incrcase in grain yield/plant
was mainly due to the incrcase in number of pods/plant
(Table 2).

Topping at diffcrent stages of growth did not causc
significant diffcrences in grain and total dry matter yiclds

Ar3d 1990 i 26 tales,ts .yl

during the two years of test (Table 1). Therefore, further
investigations arc recommended to better understand the
cffects of topping on faba bean yicld in light with the
variable results reported by other rescarchers.
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Effects of Fungicides and Crop Density
on Autumn-Sown Vicia faba L.
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Abstract

Two field experiments were conducted at the Rothamsted
Experimental Station, UK, to test the effects on autumn-
sown Vicia faba of 12 and 36 seeds sown /'’ in combination
with three fungicide treatments applied in response to
chooolate spot (none, benomyt + chlorothalonil, and maneb
+ mancozeb) and the same three fungicide treatments
applied later in response to rust. The larger seed rate
increased yield and the incidence of rust but had little
effect on chocolate spot. The most consistent and largest
average yield of 6.2 t/ha was given by the combination of 36
seeds/m? with benomyl + chlorothalonil initially, followed
by maneb + mancozeb. It was not possible to apportion
yield increases separately to control of chocolate spot or
rust, partly because the fungicide treatments reduced both
diseases and partly because of the difficulty of measuring
relative amounts of disease on faba beans.
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Introduction

The use of fungicides to control chocolate spot (Botrytis
fabae Sardina and B.cinerea Fr.) on autumn-sown faba
beans (Vicia faba L.) is a well-established practice in the
United Kingdom (Bainbridge et al. 1985). Mixtures of
fungicides, e.g. benomyl and chlorothalonil, are often pre-
ferred. On the spring-sown crop the usc of fungicides to
control rust (Uromyces viciae-fabae Pcrs.) is also often eco-
nomically justificd, (Yeoman et al. 1987), a mixture of
maneb and mancozcb is particularly effective. The little
evidence available for the autumn-sown crop (Jones 1986)
suggests a lack of responsc to rust control, perhaps because
this crop is rclatively ncarcr maturity when the discase
appears. The dcnsity of sowing has sometimes been shown
to affect damage by chocolate spot (Ingram and Hebbleth-
waitc 1976). Our experiments were designed to gain more
information on the control of rust and the extent to which
this was affected by crop density and the prior usc of fungi-

cides to control chocolate spot.

Materials and Methods

Two cxperiments were done at Rothamsted on clay-with-
flints soil well-supplicd with P, K, and lime. The cultivar
‘Bourdon’ was uscd, sown on 12 Oct 1986 (harvested 25 Scpt
1987) and 23 Oct 1987 (harvested 30 Oct 1988) - referred to
as the 1987 and 1988 cxpcriments respectively hereafter.
The experiments tested all combinations of (i) two sced
rates (12 and 36 sceds/m?), (ii) three fungicide treatments
applied in response to chocolate spot becoming aggressive
(none, benomyl at 0.5 kg/ha + chlorothalonil at 1.0 kg/ha
and maneb + mancozcb cach at 0.8 kg/ha), (iii) the same
three fungicide treatments applied in responsc to the first
rust pustulcs being found, repeated if necessary. For the
1987 experiment the first-set fungicides was applicd on 18
June, the second on 9 July and 5 August. For thc 1988
experiment first and sccond-sct fungicides were applicd on
20 and 29 Junc, respectively. The treatments were arranged
as two randomiscd blocks of 18 plots for the combinations
of 2x3x3. Plots were 6x10 m scparated by 6 m unsprayed
discards. Sced yiclds were taken from a central 3x10 m
area. Foliar discascs were assesscd on two occasions in
the summer and components of yield were messured at ma-
turity.

Results and Discussion
The primary eifcct of a foliar discasc is to causc loss of pho-

tosynthetic area for a particular time. Whether or not yicld
is affected depends on the size of this loss and on whether
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or not the period in which it was sustaincd was essential for
the fulfillment of the yicld potential sct by other limitations.
To measurc fully the combined cffects of size and period of
loss is almost impossible in an indcterminate crop like faba
bean which sheds old Ieaves and produces new ones regu-
larly for many wecks. Table 1 has average figures for
chocolate spot and rust on the middle canopy of lcaves in
August cach ycar because these give a good indication of
differcnces between years and the relative cffects of treat-
ments on that date. However, becausc of the foregoing
considerations good correlations between these figures and
yield are not to be expected.
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In 1987, when amounts of chocolate spot and rust were
rclatively small, the first-sct fungicides had no effect on sced
yicld (Table 1), although they did reduce both discascs sig-
nificantly. Sccond-sct fungicides gave small increases in
yicld at the lower sced rate, larger ones at the higher sced
ratc, which gave an overall benefit of 2 t/ha. Second-set
fungicides also reduced both discases significantly, There
was no cvidence for an interaction between first and sce-
ond-sct fungicides.

In 1988 both discases were more prevalent and rust
appcarcd on 28 June, 10 days sooncr than in 1987. In August

Table 1 Effccts of fungicides and crop density on the sced yicld and foliar diseascs, asscsscd on the middle canopy of leaves

in August.
Treatments 1987 1988

Seeds 1st set 2nd set Yield % leaf area Yield % leaf area
sown/ fungi- fungi- t/ha infected t/ha infected
m2 cides cides

C.S. R. C.S. R.
12 0 0 29 4.4 2.0 49 170 18.5
12 0 B+ C 32 1.2 0.6 49 114 15.5
12 0 M+M 33 14 0.2 6.5 86 73
12 B+C 0 2.8 22 0.8 7.1 8.8 15.0
12 B+ C B+C 28 13 0.1 6.6 6.6 14.0
12 B+C M+M 28 1.0 0.2 6.3 40 1.7
12 M+M 0 3.0 31 0.1 54 6.2 4.8
12 M+M B+C 3.7 1.1 0.2 5.6 8.1 59
12 M+M M+M 35 0.9 0.1 6.6 32 14
36 0 4.6 44 09 53 19.0 355
36 0 B+C 53 26 1.2 5.6 9.6 10.6
36 0 M+M 56 44 00 6.1 6.4 2.0
36 B+C 0 4.6 30 15 5.8 6.8 165
36 B+C B+C 5.0 0.7 0.5 6.5 52 10.7
36 B+C M+M 6.2 1.1 0.1 6.2 3.7 21
36 M+M 0 4.7 2.1 04 6.2 83 0.5
36 M+M B+C 5.4 1.2 0.0 6.5 8.7 9.5
36 M+M M+M 53 0.7 0.1 59 3.7 2.5
SE+ ' 0.33 0.18 0.1 0.34 1.18 113

B+C = Benomyl + chlorothalonil; M+M = Mancb + mancozeb; C.S. = Chocolate spol; R = Rust.
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both first-sct fungicides alone continued to give significant
control, with maneb + mancozeb morc cffective against
rust. Both increased yield, although the very large incrcase
for benomyl and chlorothalonil with the lower sced rate
appears anomalous. The sccond-sct fungicides alonc were
gencrally a little less cffective in controlling chocolate spot
but more effective against rust at the higher sced rate.
Yiclds from these single applications werc on average
better from the early spray when benomyl + chlorothalonil
was uscd, from the later spray with maneb + mancozcb. As
in the 1987 experiment there was no evidence for an
intcraction between first and second-set fungicides. There
was no ovcrall benefit from the larger sced rate in 1988. It
had little effect on chocolate spot but nearly doubled the
amount of rust on unspraycd plots while only slightly limit-
ing the cffectiveness of its control by fungicides.

In 1987 the larger sced rate increascd yicld primarily
by incrcasing the number of pods from 150 to 230/m?
Increases from second-sct fungicides were attributable to
incrcascs in individual sccd mass, from 5.3g with none to
6.3g with mancb + mancozcb.

Larger yields in 1988 were primarily attributable to
greater numbers of pods. Even the smaller sced rate gave
320 pods/m? by the higher sced rate which did not give an
overall greatcr yicld because these pods had fewer grains.
Increased yields from both first and second-sct fungicides
came from increased sced mass, from 5.9g with nonc to6.2g
with any of the fungicides.

Conclusions

The most consistent and largest average yicld was obtained
from thc combination of 36 sceds sown/m?, benomyl +
chlorothalonil carly followed by mancb + mancozcb later.
However, the results illustrated the impossibility of obtain-
ing uncquivocal data when more than one foliar discasc is
present and the fungicides available do not give specific
control. Although yicld was ncarly always grcatcr on plots
where rust had been controlled, these were the same plots
showing chocolate spot control. The difficulty of adequatcly
mcasuring rclative amounts of discase on an indctcrminate
leal-shedding crop prevented cffective corrclations with
yicld.
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Abstract

The effect of sowing date and row spacings on fuba bean
performance was studied for three consecutive seasons
(1985-1987) in the Punjub state, India. Faba bean
performance was excellent in two out of the three years of
test. However, delaying the sowing date from October to
November reduced the grain yield significantly. In general,
row spacing did not show significant effects on yield or its
components except during the second year of test (1986).
Crop grown at 22.5cm row spacing gave yields slightly
higher than that grown at 30cm, Faba bean can be successfully
grown in Punjab if sowing wus between 10 and 25 October
at a row spacing of 30cm,

Introduction

Faba bean (Viciafaba L.) is often grown as a vegetable crop
in India. Currcntly it is gaining importance as a pulse crop
in the cropping patterns of north Bihar, castern Uttar
Pradesh and Madhya Pradesh (Rai and Thakur 1986).
Khare and Sharma (1984) highlightcd the potential of faba
bean as arabi crop in rainfed agriculture in India. Raoetal.
(1984) reported faba bean yiclds ranging from 2799 to 4638
kg/ha under irrigated conditions in Haryana, India.
Considering the high yicld potential of faba bean and the
nced for diversification of cereal dominated cropping pattern
witha potential legume crop, it was found desirable to study
the performance, potential, and prospects of faba bean
using diffcrent sowing dates and row spacings in Punjab,
India.

Materials and Methods

The experiment was conducted for three consceutive scasons
(1984/85-1986/87) at the cxperimental ficlds of the Punjab
Agricultural University, Ludhiana, India (30°56'N and
70°52’E). The soil of the site was sandy loam in texture with
pH of 87, low in available nitrogen (110 kg/ha) and phosphorus
(12.1kg/ha), and medium in available potassium (147.7kg/
ha). The climate is subtropical with hot summers and cool
winters. In wintcrs, freezing temperaturcs accompaniced by
frosty spells arc common during December to January. The
trecatments including three sowing dates (25 Oct, 10 Nov,
and 25 Nov 1984) and two row spacings (22.5 and 30cm),
were arranged in a randomized block design with four
replications in 1984/85 scason. Plant to plant spacing was
maintaincd at 20cm in all the treatments. In the subsequent
years of test (1985/86 and 1986/87 seasons) an additional
early date of sowing (10 October) was included. Uniform
dosc of 15 kg N and 40 kg P,(,/ha was applicd at sowing.
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The average rainfall during the growing scasons of the three
years of test is given in Table 1.

Table 1 Avcrage rainfall (mm) received during the growing
scasons of 1985-1987,

Month 1984/85 1985/86 1986/87
October 3.0 273 16.5
Novembcr 2.2 74
Dccember 1.3 29.2 37
January 0.6 22 38.0
February 60.0 203
March 2.2 79.0 8.0
Total 7.1 199 98.9

Source: Department of Agrometeorology, Punjab Agricultural Univer-
sity, Ludhiana, India.

Results and Discussion

Faba bean performance was excellent in two (1984/85 and
1986/87) out of the three years of test, with mean seed yiclds
of 2327 and 2458kg/ha, respectively (Table 2). The mean
seed yicld in the 1985/86 scason was only 1422 kg/ha. This
may be attributed to the excessive rainfall reccived during
the reproductive period of crop growth in 1986 which
adverscly affected the number of pods/plant. Dclaying the
sowing datc from October to November reduced the grain
yicld significantly during the three seasons (Table 2).There
were no significant differences with respect to yield and its
components when sowing was delayed from 10 to 25 October
in the last two scasons (1985/86 and 1986/87).

November sown crops were less vigorous than the
October sown crops --as cvident from the significantly
reduced plant height, leading tossignificantly lesser number
of pods/plant, which is a character highly related to grain
yicld. Number of sccds/pod and 1000-sced weight varied

. insignificantly with sowing date, cxcept in the 1986/87

scason where October sowings resulted in a significantly
morc seeds/pod as compared with November sowings.
Similar results were also obtained by Rao et al. (1984) under
irrigated conditions in Haryana. They reported that flowering
of late sown crops often coincides with increasing tcmperatures
in March, resulting in high degrec of flower shedding and
poor pod development.

Yicld diffcrences duc to row spacing werc significant
onlyin the sccond scason (1985/86) although the yield level
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Table 2. Sced yield and yicld componcnts of faba bean as influenced by date of sowing and row spacing.

Date of Seed yield (kg/ha) Plant height (cm) No. of pods/plant  No. of seeds/pod  1000-Grain weight (kg)
Sowing

1984/ 1985/ 1986/ 1984/ 1985/ 1986/ 1984/ 1985/ 1986/ 1984/ 1985/ 1986/ 1984/ 1985/ 1986/
85 8 8 8 8 87 8 8 87 8 8 8 8 8 87

October 10 1108 2458 60.1 830 148 195 20 24 224 249
October 25 2327 1422 2236 478 678 830 200 158 190 22 20 23 240 236 250
November 10 1719 562 1129 40.7 480 664 165 10.1 136 20 L7 18 242 206 243
November25 1151 264 588 324 358 449 133 50 110 20 15 1.7 230 200 229
CD (0.05) 245 15 49 57 74 151 28 22 26 NS NS 05 NS NS NS

Row Spacing
30.0 cm 1674 712 1548 40.1 528 681 170 115 164 21 18 21 240 216 246
225cm 1790 965 1657 405 53.1 73.0 162 114 152 21 1.8 20 238 217 240

CD (0.05) NS 10 NS NS NS N§ NS NS 09 NS NS NS NS NS NS

was 100 low duc to the abnormal weather conditions during ~ Rao, P. Dahiya, D.R. and Singh, R.C. 1984. Prospccts for

this ycar. In general, crop grown at row spacing of 22.5cm faba bean (Vicia faba L.) cultivation in Haryana. FABIS
gave yiclds slightly higher than that grown at 30cm. Salih Newsletter No. 10: 1-2.

(1989) reported higher faba bean yiclds with increascd  Salih, F.A. Effect of sowing date and plant population per
plant density. Similar to yield, number of pods/plant, plant hill on faba bean (Vicia faba) yicld. FABIS Newsletter
height, 1000-seed weight, and number of seeds/plant varied No. 23: 15-19.

insignificantly in most of the cases (Table 2). However,
Coclho (1987) obscrved reduction in number of pods/plant
as well as small changes in sceds size and number of sceds/

pod with incrcascd plant density. sigl! o wladdl Joill Ll guaal ! 30 3<H
It can be concluded from the results of this study that
faba bean can be successfully grown in Punjab, India if alll
sowing was between 10 and 25 October at a row spacing of
30cm.

Blually T3l dege 4305 Labys sigll b Glaidl Wy
13Le paulye T Jlae e Joill Llseaall G i ylandd! ops
Jual o G i B3Gan B LS Joil! ekl a3y (1987 - 1985)
1/l oa Tel il sega 203G o I1 LAY G ailsien SO
Coclho, J.C. 1987. Density studics on faba bean (Vicia ¢ ple JSiday Logine Loy Taall Wil aid 36 g/ 20 I
Jaba). FABIS Newslctter No. 18: 22-24. o 9 EhsSa o o Lsina 5 yphaad) ¢ps Bliall yedis
Khare, D. and Sharma, N.K. 1984. The scopc of faba bcan e pall dsaaall el sy . (1986) ,Laa¥1 e L T

production in India. FABIS Newslctter No. 10: 1.
Marcellos, H. 1987. Relationship between seed yicld and passl) el Ge Jaliy el Ue poa 22.5 Uiy Lo Bl yshau

References

plant traits and the consistency of harvest indexin faba 10 ¢ b olasall b £ lads Joill ey oSy -pun 30 titiaa e
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On-Farm Evaluation of Some
Agronomic Factors
Affecting Productivity of Faba Bean

Farouk Ahmed Salih! and Gaafar El Sarrag
Mohamed?

1. Shambat Research Station

Khartoum North, SUDAN

2. Shendi Research Station

Shendi, SUDAN

Abstract

On-farm trials were conducted at four different sites in the
Northern Region of the Sudan to validate on-station research
findings on six agronomic factors (date of sowing, irriga-
tion, weed control, seed rate, sowing method, and cultivar)
for faba bean production. Variations between sites for
yield response to the tested factors were large. The only
consistent beneficial effect over all sites was that of
frequent irrigation,

Introduction

Research on faba bean at Hudeiba Research Station in
Sudan highlighted the importance of cultural practices in
cnsuring high and reliable yiclds, and based on this work
recommendations were formulated on the crop agronomy
(E! Karouri 1979). However, there was little on-farm test-
ing of thcsc recommendations in diffcrent agro-climatic
zones. There was a necd to validate the on-station research
findings at farm level and to get a fecd-back on the feasibil-
ity of thcir adoption by farmers. On-farm trials were,
thercfore, initiated in the 1979/80 cropping scason under
thc ICARDA/IFAD Nile Valley Project, and the results of
onc of the first studics are presented here.

Materials and Methods

Six production factors were studied at two levels (farmer’s
practicc and an ‘improved’ practice) at four sitcs in the
Northcrn Region of the Sudan, namely Burgcig, Sclaim,
Aliab, and Zcidab. Each factor was cxamincd scparately
and in combination with cach of the other factors in an
incomplete block-design that permitted the asscssment of
main effects and first-order intcractions (Salih 1980). Two
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checks (onc with all factors at the farmer’s level of manage-
ment and the other with all factors at the ‘improved’ level)
were also included. Thus there were 23 treatments (Table
1), replicated twice at cach site. The factors studicd and
their levcls were as follows:

Factor Improved practice Farmer's practice
Planting date 3rd weck of October 2nd weck of November
Irrigation 10-day intcrval 20-day interval

Weed control Weed-free until flowering Onc weeding four
by repecated hand weeding weceks after planting

Sccdrate  16.7 sceds/m? 33.3 seeds/m?
Sowing In rows on ridges by Dropping the seeds in
method hand hoe the farrow of the
local plough
Cultivar Hudeiba 72 Local

Results and Discussion

The grain yiclds as affected by various treatment combina-
tions arc shown in Table 1. The response to early planting
was significantly positive at Sclaim but negative at Burgeig.
At Zeidab the carly-sown crop was a complete failure
except in the treatmcent with all the factors at the high input
levels (Table 1). The Zcidab site was characterized by a
hcavy clay soil with a very scrious water-logging problem:.
This resulted in poor germination. In addition, infection
with wilt and root-rot discases was very high in the early
sown crop. The negative response to sowing date at Burgeig
was mainly due to bird damage. The seed yield difference
between the two sowing dates was not significant at Aliab
site.

The response to frequent irrigation was positive at all
sites, whercas the cffect of weed control was significant at
Zcidab only. Yield differcnces between the two seed rates
were negligible at Selaim, Burgeig, and Zeidab, but at Aliab
site the lower seed rate reduced yicld. The response to the
mcthod of sowing was significantly positive (P< 0.01) at
Zcidab, ncgative at Sclaim, and negligible at both Aliaband
Burgcig. The recommended cultivar (Hudciba 72) yiclded
higher than the local at Zcidab but lower at Selaim and
Burgeig where farmers use some of the locally sclected
material.

There were negative interactions between planting
datc and irrigation, planting datc and sced rate, and irriga-
tion and mcthod of sowing at Sclaim. The interactions were
not significant at Burgcig, Aliab, and Zeidab sites. The
treatment with all the six factors at the ‘improved’ level gave
significant increase in yicld over the onc with all the factors
at the farmer’s level at Aliab and Zcidab only with a yield
gain of 157% and 555%, respectively. At Selaim, there was
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Table 1 The effect of various agronomic factors on the seed yield of faba bean at different sites in Sudan (1979/80).

Treatment combination'

Seed yield (kg/ha)

Selaim Burgeig Aliab Zeidab
dhwriv (traditional) 740 598 871 333
Dhwriv 1980* 462-** 894 0
Hdwriv 2682* 1715** 1492+* 906**
Whdriv 1064 285 1120 584*+
Rwdhiv 1009 1031 1034-* 270
Irdhwiv 836-** 820 1013 680**
Vidhwi 746 445-** 1031 752**
DHwriv 1998-** 940 1705 0
DWhriv 1839 219 1480 0
DRhwiv 044>+ 729 648 0
Dlhwrv 1645 209 990 0
DVhwriv 1942 135 815 0
HWdriv 3476 1588 1661 1030
HRdwiv 2899 1869 1543 669
Hidwrv 1201-** 1892 1804 1369
HVdwri 3498 1556 1906 1775
WRdhiv 1648 1114 1034 321
WIldhrv 1083 267 994 658
WVdhri 586 321 1281 823
RIdhwv 1232 530 779 537
RVdhwi 875 429 1277 739
1Vdhwi 359 249 987 992
DHWRIV (improved) 1034 250 2236** 1448**
SE. + 207 249 197 110
Mcan 1536 768 1234 817

1) D, H, W, R, I and V refer to improved level of planting date, irrigation, weed control, sced rate, method of planting
and cultivar, respectively; d, h, w, r, i and v refer to farmer’s level of these respective factors.

* = Main cffect or interaction significant at 5% level.
** = Main cffcct or intcraction significant at 1% level.

(-) = Indicates a negative response to improved level of management.

a 40% yicld incrcase but it was not statistically significant.
At Burgcig, the farmer’s practice out-yielded the improved
mcthod of production by 139%, mainly duc to bird damagc
on the carly-sown crop.
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Evaluation of Growth and Productivity of
Three Faba Bean (Vicia faba L.) Cultivars
Tested under Sprinkler Irrigation System

Ali A, Wali, FA. Taher, M.E. Yousel, and A.
Mandour

University of Al-Fateh

Faculty of Agriculture Research Station

P.O. Box 13148, Tripoli, LIBYA JAMAHIRYA

Abstract
A field experiment was conducted at the Agriculture Research

Station of Al-Fateh University, Tripoli, Libya, to evaluate growth.
yield, and yield components of three faba bean cultivars ‘Giza’,

‘Italiana’, and ‘Aguadulce’ from Egypt, Italy, and Libya, respec-

tively. Cv Giza proved superior to the other two cultivars in
almost all the characters studied. It outyielded cvs Aquadulce
and Italiana by 44.9% and 96.5%, respectively, and had the
highest shelling percentage (96%) as compared to Italiana (63%)
and Aquadulce (83%). Cv Aquadulce was highest in 1000-seed
weight (1314 g) followed by Giza (0.881 g), and then Italiana
(0.569 ). The superiority of cv Giza to Italiana and Aquadulce
may be attributed to its higher leaf area/plant, number of pods/
plant, pod weight, and number and weight of seeds/plant.
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Weight Loss in Faba Bean Seeds
Caused
by Feeding Larvae of
Bruchidius incarnatus (Boh.)

M.E. Hassan Shazali

Grain Storage Research Center
Shambat Research Station
P.O. Box 30, Khartoum North
THE SUDAN

Abstract

The apparent weight loss in faba bean seeds caused by
feeding larvae (1, 2, or3 larvae/seed) of Bruchidius
incarnatus (Boh.) was estimated in the laboratory. The
emerged females were significantly heavier and consumed
more food than the males. Weight loss caused by one
larva/seed was significantly higher than that caused by
two or three larvae/seed. Development time was not
affected by multiple (more than one larva) infestation. The
percentage apparent weight loss in faba bean seeds
infested by B. incarnatus can be estimated by multiplying
the percentage damaged seeds by 0.074, 0.114, or 0.163 for
seeds with one, two, or three exit holes, respectively.

Introduction

Considcrable weight loss in faba bean seeds occur during
storage duc to infestation by Bruchidius incamatus (Boh.)
in the Sudan, This inscct, unlike other Bruchidius spp., is
a multivoltinc (9-10 generations/ycar), predominantly
associated with stored faba bean sceds and docs not attack
ripc pods in the field (Shazali 1986). The adult female
attaches her cggs onto the sced surface, and the newly
hatched larvac tunnel dircetly into the cotyledons where
thcy complete their development. On emergence, the adult
leaves a charactcristic hole. In addition to weight loss, the
bectle reduccs faba bean quality, nutritional value, and
conscquently loss of revenue (Salkini ef al. 1982).
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Estimation of losscs in food grains caused by storage
insccts have involved laboratory studics on feeding insccts
and field application of loss asscssment mcthods (Shazali
1987). Parkin (1956) and Adams (1977) have reviewed the
methods of assessment and reduction of losses duc to stor-
agc insects. Adams (1976) distinguished two types of weight
losscs, (i) apparent weight loss in which only the change in
sample weight is considered and (i) rcal loss in which the
apparcnt loss and the weight of feces and cxuviae inside the
sced are considered, Caswell (1981) estimated weight loss
in cowpca (Vigna unguiculata L.) caused by Callosobnuchus
maculatus (F.). Adams and Schulten (1978) cstimated
percentage weight losses in storcd pulses by using pereent-
age damaged grains and a conversion factor. The prescnt
study was undertaken to estimate food consumption by
larvae of B. incamatus fceding on faba becan seed and to
calculatc a conversion factor based on the number of exit
holes/sced.

Materials and Methods

The cxperiment was conducted in the laboratory at room
temperature of 32+3°C and relative humidity of 35+5%.
A commercial local faba bean varicty, known for its uniform
sced size, was used. Test samples were kept at 10°C for onc
week to destroy any cxisting infestation, then moved to
tightly screwed glass jars until used. Faba bean seeds were
allowed to cquilibratc to the experimental conditions for
three weeks, after which their moisture content was 7.5% as
determined by the standard air-oven mcthod. The sced
samples were then infested for onc day by 0-24h old
B. incamatus adults taken from culturcs maintained for
several gencrations on faba bean secds. Two days later, in-
fested secds with onc, two, or three fertilized cggs, were
sorted out under a binocular microscope, and 100
sccds/treatment was sclected for further testing. The egg
density was manipulated artificially by scraping off excess
cggs using a razor blade. Fertilized cggs are turgid and
brown, whereas unfertilized oncs remain white and usually
collapsc within that pcriod. Sced weight prior to larval
feeding was determined using an analytical balance. Egg
weight was ignored. The average sced weight was
0.546+ 0.093g. Infested seeds were then placed in glass vials
(5x1.2cm) with perforated plastic lids and kept at the
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experimental conditions for insccts to develop. Ten
uninfested sceds werc also placed separately in glass vials to
help monitor changes in moisturc content.

The sceds in glass vials were examined daily for adult
emergence three weeks after oviposition. Emerged adults
were sexed, placed in an air-tight glass vials and kept in a
deep-freeze for subscquent weight determinations. The
insects were sexed by the characteristic clytral pattern as
described by Southgate et al. (1957). Development periods
of the emerging adults werc also recorded. Apparcnt weight
loss due to the feeding activity of the developing larvac was
dctermined by individually weighing the faba bean sceds
from which all the cggs laid had turncd into adults without
removing the fccal material and cxuviae from the sceds.
The cxperiment was terminated after 39 days, when there
was no adult emergence for five consccutive days. Student’s
T-test and one way analysis of variance were used to
compare trcalment means.

Results

The change in the moisturc content of the uninfested sceds
was lcss than 0.4%. Thercfore, no corrclations were made
between moisture content and weight of the infested sceds.
The data in Table 1 were arranged according to the number
of adults emcrging from each lot.

Table 1 shows that the average weight loss/larva for
secds with onc cmcerging adult was highly significantly
different (P< 0.01) from that with two or three adults
larvac/sced. However, the average weight loss/larva was

Table 1 Loss in faba bean sced weight duc to larval feeding
of B. incarnatus.

Number of emerged adults/seed

Loss in weight
(mg/sced) + SD 405+ 28 622 +43 891+ 56
Percent weight loss + SD 74 +02 114 05 163 + 04

Loss in weight (mg/larva)' 40.5 311 29.7
Mean development time

(days) 26.4 213 271
Sceds assessed in each lot 82 69 57

1) SE for differences between any two means is + 3.5.
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not significantly diffcrent in the later two groups. In solitary
infestation, thc weight loss caused by developing female
larva (45.1+2.7mg) was highly significantly greater than
that of males (35.7+1.9mg). The sex ratio was 1:0.93 males
to females. The average weight of females (5.2+0.16mg)
was highly significantly heavier than that of malcs
(3.140.12mg). The diffcrences in mean development  period
for one, two, and thrce adults/sced was not significant. No
relationship was obscrved between seed weight and weight
loss (i.c., larger seeds did not influence weight loss in all
grains tested).

Discussion

Although the size of faba bean seeds uscd in this study was
sufficicnt to allow development of eight larvae/sced, the
maximum numbcr of larvae/sced was restricted to three.
This is because the relation between exit holes and weight
loss may be disturbed under severe (multiple) infestation,
Icading 10 an undcrestimation of weight loss (Adams and
Schulten 1978). Shazali (1986) reported that under natural
conditions highcr larval densitics occur only under severe
infestations.

Development time was not affected when up to three
insccts shared the same faba bean seed. However, multiple
infestation appecarcd (o reduce the amount of food con-
sumed/larva. This is in agrecment with the findings of
Booker (1967), Adams (1976), and Caswell (1981).

It is evident from the results of this study that when
asscssing weight loss in a sample of stored faba bean
infested by B. incamatus, onc exit hole/sced can be consid-
crcd as cquivalent Lo an apparent weight loss of 40.5mg out
of 546mg (7.4%). Two and three exit holes/seed caused an
apparcnt weight loss of 62.2mg (11.4%) and 89.1mg (16.3%)
out of 546mg, respectively. Using this information, the per-
centage apparent weight loss in a sample of infested faba
bean sceds can be estimated by multiplying the percentage
of seeds with onc, two, or three cxit holes by 0.074,0.114, or
0.163, respectively, Caswell (1981 assumed that each
cmergence hole, for cowpea sceds with 1-4 C. maculatus
holes, causes 10% loss of secd weight. However, such an
average leads to an under cstimation of loss, particularly if
the sceds were lightly infested.

The average percentage weight loss for faba bean
sceds was less than that reported by Caswell (1981) for
cowpea infested by C. maculatus. Pointel and Coquard
(1979) stated that it is important to calculate separatc con-
version factor (cocfficient of specific loss) for each insect
attacking cach crop. The results of this study further  indicated
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that special attention should be given to the number of
emergence holes/seed when calculating conversion factors
for weight loss assessment in faba bean.

The converted percentage damage method, described
by Adams (1976), provides a useful mcans for quick
cstimate of weight loss of sceds duc to inscct infestations. It
has given very good results in practice (Adams and Schulten
1978). The method is particularly suitable for the estimation
of weight loss in storcd faba bean sceds infested by B.
incamatus. This is bccause faba bean sced is casier to
manipulate and cxamine visually than other small grains,
thc emerging adult makes a well defined exit hole, adults do
not feed on sceds, and this becetle is the principal, if not the
only, inscct attacking stored faba bean sceds in the Sudan.
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Abstract

Colletotrichum dematium {.sp. truncata caused lesion on
faba bean infected seeds and seedling-rot, but was a rather
minor pathogen in the routine seed health testing. The
fungus was isolated from diseased seeds and was identified
according to pure isolate. Its pathogenicity was tested on
faba bean plants by artificial inoculation, and a damping
off was observed.

Occurrence of Colletotrichum dematium (Pers. ex Fr.) [.sp.
truncata (Sschw.) Arxwas obscrved in the course of routine
sced-health testing of Vicia faba L. sced samples. The seeds
were germinated on moisted blotter in petridishes.

The fungus caused blackish lesions on the sced-coat
with light reddish ring around them. The pathogen  was
isolated from the sceds and was grown on Leonine-agar for
identification, which was carricd out according to Arx
(1981). Its sporulation was obscrved on walcr-agar wheal
straw. The colonics were incubated in continuously fluores-
cent light at 25°C, and 50 accrvuli and 100 conidia were
mcasurcd for identification from both Leoninc-agar and
wheat straw media.

The colonies reached a 5.5-7.5 cm diameter after a
week;  they were light at first but became grayish or
brownish later. The acervuli were setose, especially on
wheat straw medium, 120-560 um diamecter. The conidia
werec falcate, hyaline 16.8-26.6 x 3.6-4.8 um,

The pathogenicity of the isolated fungus was tested on
five-lcaved V. faba var equina ‘Bakony I' plants, by placing
5 mm diam mycdlium plugs on the sccond and the third
lcaves and the stems of plants in green-house using the
tooth-pick method. The infected plants were covered with
polycthylenc tent for two days.

The first symptoms developed after four days were
dark lesions with reddish cdges. The lesions grew continu-
ously, and the stems became narrow, then broke down at
the lesions. The acervuli developed on the basal part of the
lesions and somc pinkish conidial-mass was also obscrved.
The fungus was isolated and reidentificd from the artifi-
cially infected plants.

C. dematium (.sp. truncata commonly occurs and is
sced-transmissiblc on soybcan and some other legumes
(Ncergaard 1977). However, C. lindemuthianum (Sacc.
and Magn.) Briosi and Cav. and C. viflosum Weim. arc
reported from V. faba or other Vicia sp. sceds (Radulescu
and Negru 1971; Ncergaard 1977). This is the first report on
occurrence of C.dematium [.sp. truncata on sceds of V. faba.

Ar20 1990 Ji 20 Galedyts o uili

B pealions & g
erlJ -UYI

§.

References

Arx, J.A. von. 1981. The gencra of fungi sporulating in purc
culture, Cramcr, J. Publishers, Vaduz. [Brooklyn, USA).

Necrgaard, P. 1977. Sced pathology. 2 vols. Macmillan
Prcss, London, UK,

Radulescy, E. and Negru, A, 1971. Identification book for
pests and discases of sceds, (Magkartevok cs betegsegek
hatarozoja). Mczogazdasagi Kiado, Budapest, Hun-
gary.

Colletotrichum dematium (Pers. ex ,hill
Fr.) Grove f. sp. truncata (Schw./Arx)

»

293l e Jgana Jodll sasa U jyae
ey

Collectotrichum dematium F.Sp. jo,all &sal

LSy ealyuldl Gisy Glall Qi yui e bi truncata
ol bl Lajan s Gl 2l sl asa wlyLadl o]
Uie o oagaa3 Saly Alian b oo Shill J3e 65 38y .la ga
Whael Joill obls e Lusley) 6508 HLE (g Al
oyl Jstast 3 ya Lla¥l cdiag) 3l Lelibal

Faba Beans Storage and Adoption of
Recommended Practices in Sclaim
Basin (Northern Region),The Sudan

Fouad Yousif' and A.G. Bushara?
1) Gezira Research Station

Wad Medani, SUDAN

2) Hudeiba Research Station
Ed-Damer, SUDAN

Abstract

Calculation of an acceptability index of new storage practices
recommended by the Agricultural Research Corporation
(ARC), Sudan showed that the level of adoption was 100%.
The recommended practices allowed the farmer to store
larger amounts of his crop for longer periods than what he
used to, and to sell his faba bean whenever the market
prices were favorable and consequently increase his income.
The cost of the recommended practices was estimated tobe
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around Sudanese Pound (SDP) 24/t. A total net benefit of
SDP 1076/t was obtained from the adoption of the
recommended practices as compared to SDP 335/t from
the traditional practice.

Introduction

Following the recommendations of Dongola (Sudan) Scminar
on faba becan improvement in North Sudan, held in January
1984, an cxperimental educational campaign on the control
of store pests in Sclaim area (Sudan) sponsored by the
ICARDA/IFAD Nile Vallcy Project was launched.

The objectives of this campaign werc:

1. To cstimate insccts depredation during the storage of
faba bean

2. To advisc farmers on proper storage mcthods

3. To demonstrate to farmers the methods and value of
disinfestation of the storc by residual insccticidal sprays
and, fumigation of the stored produce

4. To initiatc an intcgrated pest management approach for
the control of the bruchid pest(s) of faba bean in that
area; by utilizing other mcans such as underground
storage pits, usc of improved sacks for bagging the crop,
and usc of non-insecticidal protectants to reduce pests
damage.

The campaign was concluded by the end of the 1985/
86 scason with highly positive results.

This paper rcports on an cvaluation of the rate of
adoption of storc disinfcstation and fumigation of the
stored produce as recommended by the Project scientists in
Sclaim arca, and identifics problems which may handicap
the continucd adoption of these practices.

The uscfulness of underground pit storcs, improved
sacks and non-insccticidal protectants will be reported
scparalcly.

Materials and Methods

The recommended package for the control of store pests
cmphasized the harvesting of fully mature crop, prompt
threshing, thorough cleaning of the sceds from foreign
materials; and packing the crop in new sacks. Before stacking
the crop inside the store, all structural faults should be
repaired; cracks and creviees of the store should be plastered,
and the store thoroughly cleancd from dcbris. Prior to
storage, spraying of the store with onc of the following
chemicals is reccommended as an initial disinfestation practice:
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1. Fenitrothion at the ratc of 1 g a.i./m?
2. Etrimfos at the rate of 1 g a.i./m?
3. Baythroid at the ratc of 0.5 g a.i./m?

When stacking the crop-sacks, passage ways should be
left between the stacks as well as between the stacks and
walls,

Fumigation of the crop may be carricd out under
trampoline sheets or alternatively the whole store may be
fumigated taking extra care to make the store as gas tight as
possible. Phostoxin pellets are recommended to be used at
the rate of 10 pellets/t or 1 pellet/m? in case of space or
store treatment. If phostoxin round tablets are 10 be used
the rate should be reduced to 5 tablets/t.

Sampling

A random sample of 27 farmers from the Sclaim arca was
intervicwed during the first two weceks of July 1989. About
onc third of the interviewed farmers (29.6%) had not
participated in the cducational campaign. Farmers' age
ranged between 30 and 70 years; 14.8% of the farmers were
between 30 and 40 ycars, 40.8% were between 40 and 50
years, and 44.4% were between 50 and 70 years. Most of the
intervicwees (92.6%) were predominantly illiterate or with
minor lcvels of education --Khalwa and primary schools.

Results and Discussion

Results of the survey were analyzed depending on the
farmers’ viewpoint. It was found from the ficld survey
results that all farmers clcaned their stores before the
application of the insccticides and crop storage.

Inspection of faba beans for frccdom from infestation
and for general clcanliness just before storage was done by
three quarters (74.1%) of the farmers. The reasons given by
those who did not inspect their commodity werc:

1. Inspection was donc during the harvest time.
2. The exposure of crop to sun before moving to stores
assurcd its frccdom from infestation.

All the interviewed farmers adopted the recommendation
regarding insccticidal sprays, fumigation, and stacking of
sacks in rows 50 cm apart from walls, with passage ways of
50 cm between rows. Although the recommended dosce of
phostoxin is 10 pclicts/t, only one farmer applied the
rccommended dose. The rest of the farmers reported
applying 5 pellcts of phostoxin/t. No explanation was given
by the farmers for the use of reduced dose.

1990 Li 26 talests « pusli Arl9



SHORT COMMUNICATIONS
Pests and Discases

Afier fumigation of storcs, farmers were asked to scal
the doors’ and windows’ frames with thick adhesive paper
tapc to insure a gas light structurc. All the intervicwed
farmers did so, but they used mud instcad of the tape. The
rcasons given by the farmers for such practice were:

1. Unavailability, and high cost of the adhesive paper tape.

2. The children could casily remove the paper tape.

3. Most of the farmers reported that the mud is more
practical and effective than the thick adhcesive paper
tapc.

The costs of recommended practices of storage of faba
beans - estimated at SDP 24/t (Table 1) - was reasonable.
All the farmers reported that they can afford such cost even
if it is 1o increase by 50% in the coming scasons.

An acceptability index of the recommended practices
of storage of faba beans in the Sclaim arca was calculated as
follows:

Al = (FAR + QUN)/100

where; FAR is the percentage of the farmers adopting all
the recommended practices of storage, QUN is the pereentage
of the farmer’s produce of faba beans stored according to
the recommended practices, and Al is the acceptability
index. The calculations revealed an acceptability index of
100%. Thus, the recommended practices of storage were
unanimously accepted by the farmers.

An cconomic evaluation of the cffect of the new
storage technology on the farmers’ income was made through
the comparison with the traditional practices of faba beans
storage. The calculation was based on the assumption that

Table 1 Estimation of. the costs of the rccommended
storage practices in the Sclaim arca, Northern region,
Sudanduring 1988/89.
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decreasc in prices is proportional to the level of infestation.
Bushara (1984) reported that the level of infestation of faba
bean crop stored by the traditional methods is about 15%.
Accordingly, it was assumed that the prices decrcase by
15% duc to infestation, though in actual practice the decrcase
in price is not proportional to percentage infestation, e.g., a
15% infestation may cause as much as 50% dcecrcase in
price.

Net benefits duc to the two practices arc shown in
Table 2. Farmers who treated their stores could gain about
SDP 741/t over those who did not treat their stores. This
increasc is mainly due to the disinfestation of the produce,
insccticidal spray and fumigation.

To test the stability of the profitability of the new
storage technology, a break even increase in the costs of
store treatment (ratio of increasc in the gross bencfits duc
1o newstorage technology to the increase in store treatment
costs) was calculated with no change in the expected price
of faba bcans. The test indicated that the cost of store
trcatment may increasc 32 times over the current costs
before the new technology starts to be non-profitable.

As a result of the adoption of the new faba beans
storage practices, farmers have increcased their storage
capacity, and conscquently their income. They found that
they can hold their crop much longer than was possiblc with
traditional storage and that they can get higher prices
because the new storage practices enabled them to release
their produce whenever the market prices are favorable.

These results will have an important implications on
the future of faba bean production in the Sudan. The

Table 2 Economic comparison between the recommended
and the traditional storage practices of faba bean in the
Sclaim arca, Northern region, Sudan during 1988/89.

Operation Cost Relative age Cost (SDP/1)

(SDP/1) (%)

Recommended Traditional

Clcaning 4 16.7
Inspection 5 20.8 Expccted price by
Pests control 5 20.8 August (SDP/0) 5100 4335
Stacking 4 16.7 Store trecatment 24
Fumigation 5 208 Difference ‘ 5076 4335
Sealing 1 4.1 Price at harvest 4000 4000
Total 24 Nect to storage benefit due 1076 335
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incentives for farmers to adopt the new technologics of
production and to adjust their cropping pattern to include
more faba beans will be boasted as a result of the adoption
of the rccommended practices of storage.

The reputation of the Northern Region Extension
Service has been enhanced by the successful introduction
and adoption of the ncw faba bean storage technology.
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Abstract

The effect of faba bean seed meal was studied on the
growth, rumen, and blood parameters of 16 growing male
Murrah bufTalo calves. There were no significant differ-
ences between animals fed rations containing up to 60%
faba bean seed protein and those fed the conventional
mixture (control) containing groundnut-cake protein, with
respect to all the parameters studied. Furthermore, the
feed:cost ratio was lower in the faba bean fed groups than
in the control. Faba bean seeds can be safely incorporated
into the conventional mixture to replace about 60% of the
groundnut protein without any adverse effects on the
animals.

Introduction

Faba bean (Vicia faba L.) is commonly used in human and
animal dicts as a source of protcin. The use of faba bean as
animal fced has, however, been limited due to several
rcasons, including availability, storage problems, and the
presence of antinutritional factors, which may causc some
undcesirable cffects on the feeding animals. The present
work was undcrtaken (o study the effects of faba bean seed
mcal on growth, rumen, and blood parameters of about onc
year old male Murrah buffalo calves.

Materials and Methods

A fceding trial was conducted on 16 growing (onc year old)
male Murrah buffalo calves. The calves were divided into
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four groups (4 each) according to their body weights. One
group was fed the conventional mixture, containing
groundnut-cake protcin (control; T,). The test mixturcs
were formulated by replacement of 20 (T),), 40 (T,), and
60% (T,) of the protcin in T, with crushed faba bean sced,
corresponding to about 15, 30, and 45% of faba bean in the
mixturc. The trial lasted for 150 days, including 7 days for
mectabolism trial. Samples of rumen liquor were collected at
the end of the trial (4h post feeding) to study the rumen fer-
mentation pattern, Blood samples of the experimental
animals were taken at the cnd of the feeding trial to
determing the effcct of faba bean feed on different blood
paramctcrs, ¢.g., blood glucose, scrum total protein, scrum
urca nitrogen, serum ammonia nitrogen, scrum creatinine,
scrum total cholesterol, and hacmoglobin content.

Results and Discussion

There were no significant differences among the four treat-
ments with respect 1o dry matter intake, body weight gain,
and feed:gain ratio. The average daily dry matter intake by
animals fed rations of T, T, T,,and T, was about 2.34, 2.34,
2.41, and 2.31 kg/ 100kg body weight, rcspectively. The
average daily body weight gains were 511.6, 501.7, 573.3,
and 583.3 g in groups T, T,, T,, and T, respectively.

The animals in all the four groups were in positive
balance for nitrogen, calcium, and phosphorus. The intake
values for vicine in groups T, T,,and T, were 1.67, 3.78, and
5.44 g/day and for convicine 1.02, 2.16, and 3.17 g/day,
respectively. These values seems to be within the tolerance
limits of buffalos, as no deleterious effects were observed
during the feeding trial,

Analysis of the rumen liquer indicated that rumen pH
and protozoal and bacterial counts were statistically similar
in all the four treatments. No significant differences were
found in ruminal total nitrogen. Similarly, no significant
diffcrences were obscrved among the four treatments with
respect to the different blood parameters studicd.

The feed cost for 1 kg gain in body weight was 13.20,
12.88, 12,38, and 10.66 Indian Rupecs (INR) in trcatments
T, T, T,, and T, respectively, indicating a lower feed cost
in faba bean fed groups (T,, T,, and T,) as compared with
the control (T,).
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It is concluded, from the results of this study, that faba
bean (V. faba L.) can be safely uscd as a supplementary
sourcc for protein in the conventional feed mixture for
buffalo calves; up to 60% of the groundnut protein can be
replaced by faba bean protein without an adverse effects on
the calves.
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Nutritive Value of Faba Bean (Vicia
faba L.) Seeds, Fodder, and Silage

M.A. Akbar and P.C. Gupta
Department of Animal Nutrition

Haryana Agricultural University
Hisar 125004, INDIA

Abstract

Four feeding experiments were conducted to find out the
nutritive value of faba bean (Vicia faba) seed meal, green
fodder, and silage for sheep and cattle. Faba bean seed
meal can be fed to ruminants as protein supplement with-
out any adverse effect, but green faba bean as sole source
of feed was not suitable. An effective utilization of green
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faba bean in ruminants could be achieved either by ensil-
ing or by mixing it with other forage like oat. Feeding of
green faba bean oat mixture at 2:1 ratio gave optimum
growth in lambs,

Introduction

Traditionally, chickpca (Cicerarietinum) has been the major
food lcgume in the state of Haryana, India, accounting for
morc than 95% of area and production of all the food
legumes. However, the arca under chickpea has been de-
creasing with increasing irrigation facilitics. There is a nced
for an altcrnative grain legumc which could be adapted to
the irrigated farming systems of Haryana State. Faba bean
(Vicia faba L.) is being introduced as a promising altcrna-
tive to chickpea, both as a source of food and feed.

Langille (1974) and Massey and McKnight (1975)
reported that faba bean fodder may have a valuc as an
alternate leguminous to alfalfa and clovers. There is how-
ever a nced for the asscssment of the value of the sced and
green forage of faba bean in feeding ruminants. Keeping
this in vicw, four cxperiments were conducted at the Har-
yana Agricultural University, Hisar, India to find out the nu-
tritive valuc of faba bean secd meal, green fodder, and
silage for sheep and cattle.

Materials and Methods

In the first experiment, the nutritive value of faba bean was

detcrmined through feeding trial with adult male sheep.
Ten sheep (body weight range from 36 to 47.5 kg) were
divided into two groups of five cach. Onc group was fed
chickpea straw alonc, whercas the other group was fed
chickpca straw plus crushed faba bean seed, as per the
requircment (NRC 1978) in 60:40 ratio on mctabolizable
encrgy basis, for 35 days including five days of collection
period. The sheep were put individually in metabolic cages
five days before the collection period for adjustment to the
experimental conditions. During feeding and collection
period the animals were given weighed quantity of fecd
daily. The digestibility of nutricnts and nutritive values in
diffcrent rations were calculated according to AOAC (1984),
whercas for crushed faba bean they were worked out by
differcnce as suggested by Schacider and Flatt (1975).

The chemical composition of the faba bean sced meal
was: dry matter (DM) 88.80, organic matter (OM) 88.25,
crude protein (CP) 23.76, crude fiber (CF) 11.60, cther
extract (EE) 2.29, nitrogen free extract (NFE) 55.60, and
ash 6.75%.
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In the second experiment, green faba bean was fed to
cattle cither alonc, or mixed with green oat in 1:1 ratio. Feed
intake and digestibility and nutritive value percentages of
the two rations were compared.

Inthe third experiment, pure faba bean was ensiled for
50 days and offered to sheep. Same paramcters were
cvaluated as in the sccond experiment.

In the fourth experiment, faba bean green fodder was
fed with oat at diffcrent ratios (i.c., 1:1, 1:2, and 2:1) to
lambs to study the effect on growth and nutrient digestibil-
ity. The proximate compositions of the dicts fed to different
groups are shown in Table 1.

Results and Discussion

Experiment I.

The results obtained from this cxperiment are shown in
Table 2. Digestibility of faba bean was considerably higher
than that of the chickpca straw. Thus, the overall digestibil-
ity of various nutricnts in mixturc of chickpea straw and faba
bean mcal was increascd.

Experiment 2:

The results of this experiment revealed a significant (P<
0.01) reduction in feed intake by the cattle fed faba bean
fodder alone (1.70kg/100kg body weight) as compared with
the group fed faba bean forage mixed with oat (Table 3).
This may be duc to lesscr palatability and the presence of

toxic factors such as vicine and convicine (Bond 1976;
Marquardt et al. 1978; Bjerg et al. 1980). However, fced
intake increascd when faba bean fodder was mixed with
grecn oat in 1:1 ratio, which might have increascd the
palatability and diluted the cffects of toxic factors.

When digestibility cocfficicnts of the nutricnts were
compared between two groups, it was found that the values
were statistically similar except that for NFE, which may be

Table 1 Nutricnt composition of diffcrent combinations of
fababcan and oat foddcr fed to experimental sheep (exp. 4).

As percent of dry matter

CP  CF EE NFE Ash
Faba bean + oat (1:1) 10.50 21.84 435 4996 13.35
Faba bean + oat (1:2)  9.35 23.16 450 49.54 1345
Faba bean + oat (2:1) 1383 17.87 391 4864 15.75

P paaliinne S po
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duc to the prescence of more soluble carbohydrates. The
DCP value was significantly highcr in sole green fodder of
faba bean in comparison to the mixture with oat becausc of
a highcr CP content (13.89%) in faba bean forage. On the
other hand, TDN values were significantly higher in the
mixturce because of its higher digestible NFE content. Taking
feed intake into consideration it was clear that faba bean
forage could not be fed as a sole ration.

Therefore, attempts were made to increase the feed-
ing valuc of grcen faba bean fodder by mixing with differcnt
levels of green oat or by cnsiling in the other experiments.

Table 2 Dry matter intake, nutrient digestibility, and nutritive
valucunder different dictary trcatments in adult sheep. Eachvalue
is an average of replications.

Attribute Chickpea ‘aba bean  Faba bean
straw! + chickpea  (through
straw! difference)
Body weight (Kg) 40.30 42.10
+225 +1.95
Dry matter intake 1.08 0.94*
(kg/day) +0.15 +0.06
Dry matter intake 2.63* 225
(kg/100 kg body weight)+0.26 4012
Nutrient digestibility (%)
Dry matter (DM) 50.50¢ 55.42¢ 67.41
+1.35 4046 +1.84
Organic matter (OM)  59.54* 63.02° 7197
4247 4234 +842
Crude protcin (CP) 46.48° 63.98* 74.22
4195 +193 +238
Ether extract (EE) 56.172 61307 6795
+3.30 +1.17 1556
Crude fiber (CF) 48.29 50.03° 57.78
+1.84 +0.41 43.60
Nitrogen-free extract 68.59° 73.28° 84.64
(NEF) 4279 4082 +268
Nutritive value
Digestible crude 267 7450 1763
protein (DCP) (%) +0.11 +048 4057
Total digestible 52.13° 63.07 69.41
nutricnts (TDN) (%) +1.91 +223 +184
Digestible energy 221° 2.73? 313
(DE) (Meal/kg) 1008 +001 1008
Mctabolizable energy 1.93° 237 269
{ME) (Mcal/kg) 4007 +0.08 4007

1) Figures in rows followed by the letters ab are significantly diffcrent at
P< 0.01, whercas those followed by cd are significamly differentat P<
005
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Experiment 3:

The DM intake of silage by sheep was 2.65kg/ 100kg body
weight, which is quite satisfactory (Table 4). The sheep fed
faba bean fodder silage maintained thcir body weights, in-
dicating that such silage could be fed to sheep for mainte-
nance.

Table 3 Dry matter intake, average body weight, nutrient digesti-
bility, and nutritive valuc of diffcrent experimental rations offered
1o cattle. Each figurc is an average of four replications.

Attribute Treatment

Green faba bean
fodder alone

Green faba bean
+green oat (1.1)

Avcrage body weight  409.50° + 22.74 402.25° + 20.62
(kg/animal)

Dry matter intake 2,65 +0.64 1.70° +0.16
(kg/100 kg body weight)

Digestibility coefficient

DM 56.15° +3.13 51.23* +1.40
CP 54.12° +1.59 59.34* +2.70
CF 52.02" £0.94 48.52* +1.13
NFE 64.24* +2.14 54.62° +1.55
Nuritive value

DCP 5.68" +0.21 8.21* +0.38
TDN 54.31* 4145 48.02° +0.72

ab: Figures in rows bearing different superscripts differ signifi-

cantly at P< 0.05.

Table 4 Dry matter intake, nutrient digestibility, and nutritive

value of faba bean silage offered to sheep.

Attribute

Treatment

Faba bean silage

Dry matter intake

(kg/100 kg body weight) 2.65 +0.06
Avcrage body weight
(kg/shcep) 19.2 +0.37
Digestibility coefficient
DM 49.31 +1.52
Cp 5741 +4.06
CF 5341 +3.02
EE 60.20 +385
NFE 46.88 +0.75
Nutritive value (%)
DCP 6.33 +0.45
TDN 49.93+0.76
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Experiment 4:

The DM intake (kg body weight) did not differ duc to
different dictary trcatments, indicating that all the treat-
mcnts were cqually palatable. Average body weight gain did
not differ significantly, howcver, apparcntly more body
weight gain was obscrved with diet mixture of two parts of
faba becan forage + one part of oat forage (Table 5). The
digestibility cocfficicnts for dry matter and proximate nutri-
cnts werc statistically similar. The DCP content was signifi-
cantly higher in the 2:1 mixture followed by 1:1 and 1:2
mixturcs. The higher DCP value of the 2:1 mixture was due
to higher protcin content in this dict because of the pres-
cnce of morc faba bean green in the diet. As dry matter
intake valucs in dictary treatments were similar, there was
more DCP intake by the lambs rcared with 2:1 mixture
which might be responsible for a gain of about 75g in body
weight/day. The TDN values emanated from different
dictary trcatments were statistically similar (Table 5).

Itis clcar from the above fecding trials that faba bean
sced is a good protein supplement for straw based diet, but
faba bean forage could not be fed as a solc source of feed.
Effective utilization of green faba bean fodder could be
achicved cither by ensiling or by diluting it with other good

Table 5 Dry mattcr intake, growth ratc , nutrient digestibility, and
nutritive value of diffcrent experimental rations offered to lambs.
Each figure is an average of four replications.

Attribute Treatment
Faba bean Faba bean Faba bean
+ oat (1:1) + oat (1:2) + oat (2:1)
DM intake
(kg/100kgbw.) 289 +023 2.62* +024 2.79* +0.26
Average body weight
gain (g/day) 70.66° +1.36 62.33* +1.36 75.00° +1.28

Digestibility coefficient

DM 60.12* +136 S58.70° +6.01 SS5.75° +5.15
CP 59.98° +159 56.69* +335 62.51° +147
CF 51.33* 4224 5587 +6.60 45.12° +7.48
EE 68.25° +095 63.61° +4.42 5271 4561
NFE 65.43* +267 62.56* +5.56 5587 +4.37

Nutritive value (%)

DCP 6.30° £0.09 529 +040 8.82° +0.27
TDN 56.88* +1.74 5567 +490 5261* +3.19

abc: values in rows beings different supcrscripts differ significantly
(P< 0.05)
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quality non-leguminous forage like oat. Fceding faba bean
foddcr with oat at 2:1 ratio seems to be promising to achicve
optimum growth in lambs.
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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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Contributors’ Style Guide

Policy

The aim of FABIS Newsletter is to publish quickly the results of recemt 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, malterials 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 copies should be submitted. The contributor should include his name and initials. title.
program or department, institute, postal address, and telex number if available. Figures should be
drawn in India ink: send original artwork. not photocopics. Define in footnotes or legends any
unusual abbreviations or symbols used in a figure or lable. 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/ha. kg, g. m. km, ml
(= millititer). m",
The numbers one 10 nine should be written as words ¢xcept in combination with units of
measurc: all other numbers should be written as numcrals: e.g.. nine plants. 10 leaves. 9 g. ninth,
10th. 0700 hr.

Examples of conunon expressions and abbreviations

3 g: 18 mm: 300 m*: 4 Mar 1983; 27%; 50 five-day old planis: 1.6 million; 23 ug: 5°C: 1980/81 scason:
1980-82 seasons: Fig.: No.: FAO:USA. Fertilizers: 1 kg N or P,0 or K,O/ha.

Mon, Tm,s ch Thurs. Fri, Sat, Sun: Jan, Feb, Mar. Apr. May June. July. Aug. Sept. Oct. Nov. Dec.
Versus = least significant difference = LSD. sland.lrd error = SE +. coethicient(s) of variation =
CV(s). probah.lm Use asterisks to denote probability P<0.05: = P<0.01: """ = P<0.00I.

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

References
Journal articles: Khalil. $. A. and Harrison. J.G. 1981. Methods of ¢valuating 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 |idrticles from books: Hawtin,
G. C. and Hebblethwaite, P. D, 198). Background and history of faba bean production. Pages 3-22 in
The Faba Bean (Vicia faba L..) (Hebblethwaite. P.D.. ¢d.). Butierworths. London. England.

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

Submission of articles
Contributions should be sent 1o FABIS. ICARDA, P.O. Box 5466. Aleppo. Syria.
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Need More Information on
ICARDA Publications and Services ?

Free Catalog of ICARDA Publications

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

ICARDA Information Brochure

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

LLENS (Lentil Newsletter)

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

RACHIS (Barley, and Wheat Newsletter)

This ICARDA service is aimed at cereals researchers in
the Near East and North Africa region and
Mediterranean-type environments. It publishes up-to-
the-minute short scientific papers on the latest re-
search results and news items. RACHIS seeks to contrib-
ute to improved barley and durum wheat production in
the region; to report results, achievements, and new
ideas: and to discuss resecarch 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
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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 tllustrated with 41 color photos. For your
copy. write FLIP.

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

This pocket field manual is a tool for field workers to
diagnose and control diseases of faba beans in Egypt
and Sudan. Symptoms, development, and control of
various diseases are discussed, and symptoms arc
illustrated with 38 color photos. Also included are
rating scales for disease resistance in faba bcan 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, wri‘e Cereals Improvement
Program.

Introduction to Food Legume Physiology

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

ICARDA'’s Food Legume Improvement Program

In English and Arabic, the 24-page illustrated
information brochure briefly describes research
projects on lentil, faba bean, and chickpea treated

either as single crops or as a group. For your copy,
write FLIP.

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

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

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

Opportunities for Field Research at ICARDA

This brochure is intended primarily to assist Master of
Science candidates. who are enrolled at national univer-
sities within ICARDA region and selected for the Grad-
uate Research Training Program. It explains to them the
opportunity they have to conduct their thesis research
work at ICARDA research sites under the supervision of
distinguished international scientists. For your copy,
write GRI Program, Training Coordination Unit.
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Opportunities  for
Research at ICARDA
ICARDA has active training courses on the development
and improvement of food legumes, cereals, and forages
with ICARDA’s research scientists, trained instructors,
and proven programs. For a complete brochure of the
training opportunities at ICARDA, write Training
Coordination Unit.

Training and Post-Graduate

TO OBTAIN PUBLICATIONS:

Address requests for publications to the specific
department or service cited above, at: ICARDA, P.O. Box
5466, Aleppo, Syria.

Reprints

ICARDA has been designated as the world center for
information on faba beans, and as such we are trying
1o assemble a complete collection of papers relevant
to this subject.

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

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

Mailing List

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

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

End44 FABIS Newsletter 26, August 1990

1990 i 26 Tules,bs o puatt AF9



NEWS
Forthcoming Evenis

Sl

1990
September

International Conference on Genetic Enginecring and
Biotechnology

Kathmandu, Nepal, 9-13 Scpt.

Contact: Secrctary Genceral, ICGEB Conference Organiz-
ing Committee, NBA, P.O. Box 2128, Kathmandu, Nepal.
Telex: 2492 MURARKA NP

This conference, organized by the Nepal Biotechnology
Association (NBA), aims to create awarcness about genctic
cngineering and biotechnology and give the Nepalese scien-
tists an opportunity to intcract with scientists working in
various arcas of biotcchnology. Therc will be invited
spcakers, contributed papers, as well as poster sessions.

November

Modern Mcthods of the Study of Rhizobium

Bangkok, Thailand 01-28 Nov.

Contact: NIFTAL Projcct Director, NIFTAL Project, 1000
Holomua Rd., Paia, Hawaii 96779-9744, USA.
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This course aims to provide training in rhizobia culture,
strain identification, genctics of rhizobia, and inoculant
production and field application. The course sponsors arc
the Biological Nitrogen Fixation Resource Center, for
South and Southeast Asia, Thailand Department of Agri-
culture, NIFTAL (Nitrogen Fixation by Tropical Agricul-
tural Legumes) Project and Miran, and the University of
Hawaii’s Biotechnology Program.,

1992
June

1st European Confercnce on Grain Legumes

Angers, France, 1-3 June

Contact: Sccretariat, First Europcan Confcrence on Grain
Legumes, UNIP, 12, Avenue George V, 75008 Paris, France.

The confercnce will cover the following legume species:
Ficld pea, faba bean, white lupin, chickpea, and lentil. Oral
presentations and posters will be grouped into the following
nine arcas of interest: Genetic resources and breeding,
molecular biology and biotechnology, plant physiology,
agronomy, pathology, sced composition, use for animal
feed, usc for human fecd, and cconomics.
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NEWS il
Announcements

Second International Food Legume Research Conference
12 - 16 April 1992, Cairo, Egypt

The First International Food Legume Rescarch Conference (IFLRC-I) on pea (Pisum sativum), lentil (Lens culdinaris),
faba bean (Vicia faba), and chickpca (Cicer arietinum) was held at Spokane, Washington, U.S.A. in 1986. It was a
resounding success with over 500 registrants from 50 countries. The program consisted of 91 papers coauthored by 202
contributors from 40 countries. The Confercnce Procecdings were published as: Summerfield, R.J. (ed.). World Crops:
Cool Scason Food Legumes, 1988. Kluwer Academic Publishers, Dordrecht, The Netherlands.

The success of IFLRC-I has promoted development of the Second International Food Legumes Rescarch Conference
(IFLRC-11), which will be held 12 -16 April 1992 in Cairo, Egypt. Recent success in development of low neurotoxin lines
of grass pca (Lathyrus sativus) has rcsulted in the addition of this promising cool scason food legume to the list of specics
covered.

The objectives of IFLRC-1H are to 1) review and assess recent results from national and international research programs
on cool scason food legumes and 2) develop strategies for incrcasing production per unit arca and increasing use of these
cool scason food legumes in various cropping sysicms. Both basic and applicd research will be addressed and
multidisciplinary research cfforts will be emphasized.

For further information please contact:

Dr. A.E. Slinkard

Crop Development Center
Universily of Saskatchewan
Saskatoon

Saskatchewan, S7TN OWO
Canada

Editors’ Note

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

ICARDA publications are now dcposited in the following AGRICULTURAL
librarics to makc them available to other users under normal inter-library loan and

photocopy proccdurcs:

Librarics Division
Agriculturec Canada
Ottawa K1A OC5
CANADA

Telex 533283 canagric ott

Helsinki University
Library of Agriculturc
Viikki

SF-00710 Helsinki
FINLAND

Telex 122352 humk sf
Telefax (90)708 5011

J-F. Giovannetti

Chef du Service Central IST
Avenuc du Val dc¢ Montfcrrand
BP 5035

34032 Montpellicr Cedex
FRANCE

Telex 480 762f

Ms. Apolcna Roubinkova

Facultc des Scicnces Agronomiques
de Gembloux - Bibliothcque Centrale
Passage des Dceportces, 2

B-5800 Gcembloux

BELGIQUE

Fax 32/(0)81/614544

1990 Ui 26 Qalesyis o e

Library

Agricultural University
Postbus 9100

6700 HA Wagcningen

THE NETHERLANDS

Telex 45015 blhwg nl

John Hjeltnes

Head Librarian -

The Library of the Agricultural
University of Norway

P.O. Box 12

N-1432 Aas-NLH

NORWAY

Telex (56)77125 nlhbi n
Jose Ramon Cadahia Cicuendez

Jefe del Servicio de
Documentacion

- Bibliotcca y Publicaciones

Jose Abascal, 56, 4a planta
28003-Madrid
SPAIN

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

ITALY

Telex 610 181 FAQ |
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Noah Nsubuga T. McGarvey

Senior Librarian Natural Resources Institute

ICIPE Library, Central Avcnue

P.O. Box 30772 Chatham Maritime

Nairobi Kent ME4 4TB

KENYA UNITED KINGDOM

Telex 22053 ICIPE Telephone 0634 880088
25066 DUDU

Joscph H. Howard

Dircctor

US Department of Agriculture
National Agricultural Library
Serials Unit, Room 002
Beltsville, MD 20705

UsA

DOCUMENT COLLECTION

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

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

FABIS
ICARDA
Box 5466
Aleppo, Syria
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