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ABSTRACT: Two field experiments were conducted in loam soils
at Tag El-Eiz, Agricultural Research Station, Dakahlia Governorate,
during two successive winter growing seasons of 2000-2001 and 2001-
2002. The objective of the study was evaluate the effect of harvesting
date and storage period on sced quality of faba bean varicty (Gizn
843). The results indicated that sced moisture content at 120 days
from sowing was more than at 140 days. However, harvesting after
140 day from sowing increased 100-seed wet weight, protein,
carbohydrate and oil percentages in both seasons. Total phenols,
tannins, trypsin and vicine were decrcased. The differences in seed
protein patterns were obviously out findings due to differences in
harvesting dates. Germination percentage increased gradually with
later harvesting date. On the other hand, germination percentage of
the seeds decreased gradually with the longevity of storage periods.
The interaction between harvesting dates and storage periods
indicated that harvesting at 140 day and storage period for six
" months is the best treatment to obtain the highest values of
germination and quality of the seeds.

INTRODUCTION

Availability of viable and
vigorous seeds at planting time is
very important for increasing
agricuitural  production, because
high quality seeds act as catalyst

for relizing the potential of other
inputs. The loss of seed viability

during harvesting time and slorage
cannot be stopped, or can viability
be increased during seed harvest
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harvested seeds from each
harvesting date. Nevertheless,
effect of seed storage wunder

ambient conditions and harvesting
date were determined by testing
the germination capacity percent-
age. .

Hundred seed weight (g)
was estimated according to ISTA
(1993); seed moisture content was
calculated according to ISTA
(1976); crude protein percentage
was digested using a micro
Kjeldahl Apparatus . The crude
protein  was  calculated by
multiplying the total nitrogen by
6.25 according to A.OAC.
methods (1990); carbohydrate
percentage: was estimated accord-
ing to Dubious and Gilles methods
(1956); oil  percentage: was
determined ‘after extraction with
Soxholets Apparatus using hexan
According to A. O. A. C. methods
(1975); total Phenols: was
determined by using Folin-Denis
reagent according o the method of
Swain and Hillis (1959); determ-
ination of tannins: were determined
using vanilling hydro-chloric acid
(V.HC1) method as described by
Burns (1971). trypsin inhibitor
content: was estimated according
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to Roy and Bhat method (1574).
vicin content: Total vicine content,
ie, vicine and convicine were
extracted from 1lg sample using
4%m-phosphoric acid according to
Coilict  (1976); the standard
laboratory germina-tion _test as
described in the rules of testing
seeds (A. O. S. A (1976) and
protein extracts of seeds of faba
bean at six harvesting dates were
identified by SDS-PAGE
according to the method of
Laemmli (1970). All chemical and
technological tests were conducted
at Seed Technology Unit at
Mansoura and Seed Technology
Department at Giza, Field Crops
Research Institution., Agriculture
Research Center, Giza, Egypt.

Freshly harvested seeds
were placed in cloth bags. These
bags were stored under room
temperature for 18 month. A
sample was withdrawn every two
months to carry out standard germ-
ination test according to A. O. S,
A. (1976) regulations.

All data were statically
analyzed according to Gomez and
Gomez (1984)
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varieties were the condensed
tannins. Saxena and Stewart (1983)
found that concentration of vicine

and convicine on a percent dry

- basis, were approximately 0.70 and
0.28 percent in Egyptian varieties.
Filippetti and Azadegan (1994)
elucidated the variability in protein
and trypsin inhibitior content in
113 lines/varieties of faba bean
(Vicia faba, L.) There was no
correlation between trypsin
inhibitor level and protein content
(r = 0.19). Horbowicz and
Obendorf (1994) found that the

MATERIALS AND METHODS

Two field experiments
were conducted at Tag El-Eiz
Agricultural Research  Station,

Dakahlia Governorate during the

two successive growing seasons.
Of 2000-2001 and 2001-2002.. A
randomized complete block design
with four replicates was adopted.
Each replicate includes six plots.
"The plot size was 7.2 m’ (three
meters long and 60 cm wide). Each
plot consists of four ridges. The
field was ploughed and calcium
super phosphate (15.5% P20s) was
incorporated in the soil during
tillage operation at the rate of 30

kg P,0Os/fad. Nitrogen fertilizer in .

the form of ammonium nitrate
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vigour of the seéds stored was

.lower, as compared with freshly

harvested seeds. The biggest slump
in  vigour (manifested by a
decreased seedling length and
increased membrane permeability)
was noticed in the seed stored over
the longest period and harvested at
the lowest level of maturity.

The present work was
designed to investigate the effect
of harvesting date and storage
period on seed quality of faba
bean.

(33.5%N) was applied before the
first irrigation at the rate of 35 kg
N/fad. The experiments were
carried out using Giza 843 variety
of faba bean in both seasons at the
rate of 60 kg seeds/fad. Seeds
were treated with specific rhizobia
of this crop, seeds and rhizobia
were supplied from Agricultural
Research Center, Giza. Faba bean
seeds were sown on 13™ November
in both seasons. Six harvest dates
at four days intervals beginning
120 days after sowing to 140 days.
Seeds were harvested from the
main stem.

All the quality determination
were carried out on freshly
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and storage periods. Labuda (1991)
found that protein and total sugars
percentages were 4.90% and
2.62% at 16.08% seed moisture.
Anisa et al. (1996) reported that
100-seed weight and germination
percentage gradually decreased
with later sowing. Elias et al
(1979) found that tannin
concentration was high in coloured
seed coats and low in white-coated
beans. Moreover, there is a corre-
lation between tannin concent-
ration in the seed coat and trypsin
inhibitor activity, the hulls have
much greater amounts of trypsin
inhibtor than the  cotyledon.
Probably most of the trypsin
inhibitor activity of the hulls is
attributed to tannins. Chin (1981)
found that long bean (Vigna
sesquipedalis) seeds of three
different maturity stages i.e.
harvested at 15, 20, 25 days after
anthesis were compared at harvest
and subsequently after one year
storage. Immediately after harves-
ting, they differ significantly in
moisture content. The moisture
content of immature seeds i.e. (15
days after anthesis) is 76.3 percent
as compared to mature seeds
(i.e.25 days after anthesis) which it
was only 26.3 percent. On drying
the immature seeds were lower in
1000-seced weight than the mature
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seeds.  The  percentage  of
germination however did not differ
significantly, but it was lower for
the immature seeds. After one year
storage. the germination% s
significantly lower for.immature
seeds and higher for the mature
seeds. The seeds after storage and
when they were sown differ in
their performance. The immature
seeds produce less vigorous
seedlings and plants. Immature
seeds are low in seed quality, poor
in germination and do not store
well. Wilson et al. (1972) reported
that considerable variation was
found in the vicine and convicine
content of field bean varieties and
locations. Martin et al (1977)
found that there appears to be liitle
doubt that the growth depression
caused by faba bean tannins is due
to an adverse effect on protein and
dry matter digestibility. Pitz ef al
(1981) reported  that  the
concentrations of vicine and
convicing, on a percent dry basis,
were approximately 1.94 and 0.83
percent in Canadian varieties .Also
they - found that vicine and
convicine content in faba beans
were high in young seeds and
decreased rapidly with maturity.
Griffiths (1982) concluded that the
active constituents in the seed
coats of coloured, flowered
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RESULTS AND DISCUSSION

Data presented in Tables
(1) and (2) show that seed moisture
content at 120 day from sowing
was higher than the last harvest i.e.
140 day by approximately 89.09%
and 20.60% in the first and second
seasons, respectively. The last
harvesting date has increasing
100-seed wet weight, protein,
carbohydrate and oil percentages
by approximately 18.13, 13.87,
5.43 and 60.33% in the first season
and by 26.64, 7.84, 597 and
70.56% in the second season,
respectively. On the other hand,
harvesting at 140 day decreased
phenols, tannins, trypsin and vicine
by 3.03, 6.78, 3.50 and 1.67 mg %
dry weight in the first season and
4.00, 3.65, 6.89 and 2.88 mg % dry
weight in the second . season
respectively. These results may be
due to increase transfer levels of
protein, carbohydrate and oil from
leaves to seeds with final
harvesting date and some
physiological changing in phases
of phenols, tannins, trypsin and
vicin at the final harvesting date.
Similar results were obtained by
Chin (1981) and Pitz et al. (1981).

‘banding patterns

2043

Total seed protein content
of faba bean seeds variety Giza
843 at six harvesting dates were
analyzed for their electrophoretic
using SDS-
PAGE. Molecular weights and
percentages (% total proteins) of
these protein bands are showed in
Table (3) and Fig (1). It is clear
that the banding battern were 120,
124, 128, 132, 136 and 140 days,
bands of major protein of six
harvesting date respectively. The
results indicated that distmct
differences in seed protein banding
patterns between the different dates
of harvest, seeds of 120 days is
characterized by protein with
molecular weights of (144.049
KD). T'he concentrations in sced
proteins were (0.46%).  Seeds
harvested after 136 days had
protein with molecular weights of
(25.157 KD). The percentage of
total proteins were (31.15%).
Seeds of 140 days had protein with
molecular weights of (48.371 and
16.946 KD). The percentages of
total protein were (15.79 and
37.56% ).
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Table (1) : Effect of harvesting dates on 100 — seed weight, seed. moisture, protein, carbohydrate and oil
contents of Faba bean in 2000/2001 and 2001/2002 scasons,

. . : Moisture Protein Carbohydrate OGit
Treatments 100-secd wet weight (g) ! perceatage pereentage perce :tgge_ percentage
2000/2001 | 200172002 | 200072001 | 2001/2/02 | 20002601 £601/20022600/2001] 2001/2002 200072001 | 200172002
fHarvesting date :- :
1- 120 days from sowing 144,25 130.60 68.83 79.20 22.9% 2435 | 60.70 61.26 3.00 148
- 124 days from sowing 152.20 130.63 63.87 79.06 2424 2483 | 6136 61.83 3.18 2.91
- 128 days from sowing 170.96 134.91 62.13 76.78 2551 2520 | 6134 62.07 327 326
- 132 days from sowing 16891 151.02 63.90 7i.94 2595 2541 | 60.94 6244 4.14 418
5- 136 days from sowing - 163.17 161.91 57.31 649,46 26.07 2573 ] 6258 62.99 438 423
- 140 days from sowing 170.41 165.39 36.41) 65.67 26,18 2626 | 64.00 64.92 4.8 423
F . test bl * LD [X] [ -y >4 €% . Y]
LS Dat5% 834 8.02 525 0.86 0.24 0.17 0.65 137 0.6! NE
L.S.Datl% 1308 12.57 8.4 1.35 034 0.26 1.02 215 0.96 021

Table (2): Effect of harvesting dates on phenole, tannins, trypsin and vicine contents of faba bean in
200/2001 and 2001/2002 seasons.

Phenole Tannins Trypsin ' Vicine ]
. Treatments (mg% dry weight) (mg% dry weight) (Tlp/mg} I _{mg/g dry weight}

2000/2001 | 2001,2002 | 7000/2001 | 2001/2002 | 20¢0/2001 | 2001/2002 | 200072001 |  2001/2002 %

Harvesting date :- . ]
1= 120 days from sowing 62.00 63.18 | 13967 137.99 69.30 70.54 7.48 8.72
2- 124 days from sowing 61.36 61.79 139.66 136.89 69.18 69.23 7.13 7.25
3- 128 days from sowing 60.73 61.43 136.87 135.81 67.77 67.11 6.00 743
4- 132 days from sowing 59.60 59.17 13431 134.66 66.50 66.62 5.83 6.91
5~ 136 days from sowing 59.59 60.10 13431 134.37 66.50 64.61 5.81 5.89

6- 140 days from sowing 58.97 59.18 132.89 134.34 65.80 63.65 5.97 5.84 |
F. test ’ * * ¥ » x # L * ¥ * x ¥
L.S.Dat5% 239 1.30 5.20 191 2.54 1.03 131 0.20
LS Dai% - 2.04 - 3.00 - 1.61 - 0.31
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Table (3): Molecular weight and protein pattern % of soluble protein
bands extracted from faba bean by polyacrylamide gel
electrophoresis (SDS-PAGE) for the second season.

t Protein M. W Sample of harvesting dates

KD 120 124 128 132 136 140
311.515 - 6.00 5.34 5.49 - -
300.742 - - - - 3.95 4.64
278.000 4.93 542 4.71 '4.97 5.87 7.12
246.879 1.62 2.38 2.03 2.03 2.30 -
224.136 - - 2.03 2,12 2.03 3.26
222.939 2.35 2.53 - - - -
183.338 1.75 2.39 0.74 0.73 0.98 -
146.395 - 2.12 1.76 1.90 2.14 1.71
144.049 0.46 - - - - -
122.285 11.98 9.16 8.44 7.53 8.71 8.26
97.747 1.24 (0,36 0.95 1.04 1.17 2.44
88.124 3.69 21.26 1.25 4.46 2.62 -
85.700 2.94 - 3.69 3.98 2.44 2.89
83.900 - - 12.08 9.23 - -
81.547 - - - - 10.76 | 14.16
60.714 - - - 6.56 8.31 -
52.568 - 243 3.01 - - -
49912 38.17 19.70 13.21 13.55 | 16.91 | 0.96
48.371 - - - - - 15.79
43.252 - - 3.86 4.02 - -
36.988 1.06 7.64 0.35 0.57 0.65 0.90
28.226 - 18.61 547 31.81 - -
25.157 : - - - - 31.15 -
19.582 2983 | - 31.09 - - -
16.946 - - - - - 37.56
Total of bands 12 13 17 16 15 12
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Data presented in Table (4)
show that germination percentages
~ of faba bean seeds in both seasons
were -significantly affected by
harvesting dates and Germination
percentages were increased from
(80.94 % and 83.89 %) with
harvesting date of 120 day from
sowing to (93.78 % and 93.94 %)
with harvesting date of 140 day
from sowing in the first and second
secasons,  respectively.  These
findings may be due to increase
size of seeds and embryo with
increasing of imbricated the
nutrition through seeds maturation.
These results are in general
agreement with those obtained by
Chin (1981), Labuda (1991) and
Mansour (1295).

Data seen in Table (4) show
that germination percentages of
seeds which stored for two months
were (92.37 % and 92.00%) and it
was increased to (94.67% and
98%) after four months in the first
and second seasons, respectively.
Then, germination percentage were
decreased gradually to (68.58%
and 72.08%) after 18 months in the
first and second  seasons,
respectively. These results may be

due to increasing the respiration of

embryo and increasing the destroy
of consumption nutrients in the
seed cells through different periods
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of storage and different changes in
density of some seed nutrients with
longevity of storage periods.
Similar results were obtained by
Horbowicz and Obendorf (1994)
and Anisa ef al. (1996).

Data presented in Table (5)
show that the interaction between
harvesting  dates and storage
periods which were significantly
affected germination percentage in
the second season, that seeds
harvested at 140 day from sowing
and stored four to six months gave
the highest value of germination
(99.50 % and 99%) but it was
decreased gradually to (82.50 %)
after 18 months. On the other hand
seeds were harvested at 120 days
from sowing had the lowest values
of germination percentage
(96.50%) after four months and it
was decreased to (58.50%) after]18
months. These results may be due
to less of nutrients in these seeds
and lowest size and weight of
seeds and embryos. Similar results
were obtained by Chin (1981).

From the abovementioned
results. it can be concluded that
140 days from sowing and six
months storage period of faba bean
seeds have the highest values of
germination percentages and seed
quality.
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Table (4): Effect of harvesting date and storage periods on
germination percentage in the two seasons 2000/2001

and 2001/2002 -
' Seasons
Treatments 2000/2001 [ 2001/2002

A-Harvesting date :
1- 120 days from sowing 80.94 83.89
2- 124 days from sowing 84.06 87.67
3~ 128 days from sowing 90.22 91.28
4- 132 days from sowing 90.64 91.44
5- 136 days from sowing 90.78 91.89
6- 140 days from sowing 93.78 93.94

F. test * ok xx
L.S.Dat5% 2.70 3.62 -
B- Storage periods:
1- 2 months 92.37 92.00
2- 4 months 94.67 98.00
3- 6 months 9425 96.83
4- 8 months 93.50 9433
5- 10 months 92.92 93.17
6- 12 months 91.08 91.50
7- 14 months 89.58 90.08
8- 16 months 78.67 82.17
9- 18 months 68.58 72.08

F. test ¥ * * ¥
L.S.Dat5% 3.60 3.00
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- Table (5): The interaction effect between harvesting date and storage
periods on germipation percentage in 2001/2002 season.

Treatments Harvesting date (days from sowing)
' : 120 | 124 [ 128 | 132 | 136 | . 140

Storage period:

1- 2 months 82.00 | 8850 | 93.00 | 9450 | 96.50 | 97.50
2- 4 months - 96.50 | 97.00 | 98.00 | 98.00 | 99.00 | 99.50
3- 6 months 92.50 | 95.50 | 98.00 | 98.00 | 98.00 | 99.50
4- 8 months 8§7.50 | 94.00 | 97.00 | 94.00 | 95.50 | 98.00
5- 10 months 87.50 | 94.00 | 95.00 | 93.50 | 92.00 | 97.00
6- 12 months 87.00 | 93.00 | 94.00 | 92.00 | 90.00 | 93.00
7- 14 months 87.00 | 86.50 | 92.50 [ 92.00 | 89.50 ; 93.00
§- 16 months 76.50 | 80.00 | 84.00 | 82.00 | 84.50 | 86.00
9- 18 months 58.50 | 60.50 | 7550 | 77.50 | 78.00 | 82.50

F. test * ¥
L.8.Dat 5% 6.44

1 2 3 4 5 6 :
Figure (1);: Eiectrophoretic patterns of salt-soluble preteins obtained from
seeds of six harvesting date of faba bean variety Giza 843
for the second season. -




Zagazig J.Agric. Res., Vol .31 No.(5) 2004

REFERENCES

Anisa, I. 1., W. S. Ragheb and S.
M. Mohmoud (1996) Effect of
sowing date and plant spacing
oh seed yield and quality of
climbing bean serbo grown
under plastic house. Egyptian J
of Horticulture, 22 (91) 31-40.

A.0.A.C. (1975). Official Methods
of Analysis .Association of
official Agricultural
Chemists,12™ Ed. Washington,
D. C. USA.

A.0.A.C. (1990). Official Methods
of Analysis of the Association
of Official Agricultural
Chemists. 15" ed. Washington
D.C,US.A.

A.O.S.A (1976). Association of
Official Seed Analysis. Rules
for Testing Seed. Journal of
Seed Technology. 3,1-126.

Burns, R. E. (1971). Methods for
estimation of tannin in grain
sorghum. Agrono J. 63: 511,

Chin, H. F (1981). The effect of
time of harvesting on seed

strobility and  subsequent
performance. . Acta Hort.
(ISHS) 111: 249-254.

. Collier, H.B. (1976). The

* estimation of vicine in faba
beans. by an uitraviolet
. spectrophotometric method. J.

2049

Can Ins. Fd. Sci. and techol,
9.pp.155-157.

Dubious, N. K. and A. Gilles.
(1956). Colorimetric methods
for determination of sugars and
related substances Anal Chem.,
28:35.

Elias, L. G, D. Defferandez and R.
Bressani  (1979).  Possible
effects of  seed coat
polyphenolics on the nutritionai
quality of bean protein. J. Food
Sci., 44: 524- 527.

Filippetti, A. and G. H. Azadegan.
(1994). Protein content and
trypsin inhibitor in raw faba
bean seeds. FABIS Newsletter
34/35, 48-51.

Gomez, K.A. and AA. Gomez,
(1984). Statistical Procedures
for the Agriculture Researchers.

. John Wiley and Son. Inc. New
York.

Griffiths. D. W (1982). The
phytate content and iron binding
capacity of various field bean
(Victa faba) preparations and
exiract, J. Sci. Food Agric., 33 :
847-851.

Horbowicz, M. and R. L. Obendotif

(1994). Seed  desciccation
iolerance  and  storabilily:
dependenceon flatulence-

producing oligosaccharides and



2050

cyclitols-review and survey.
Seed Science Research, 4 : 385-
405. . '
ISTA(1976). International Rules
for Seed Testing. Seed Science
and Technology 4(1).
ISTA(1993). International Rules
for Seed Testing. Seed Science
and Technology., 21:47-48.
Labuda, H. (1991). Yield of broad
beans at the early milkripe or
milk- ripe stage of ripening.
Produkeji Roslinna (Field Crop
Abstract 45 (12) 67-74.CF.
1990).
Laemmli, M. K. (1970). Cleavage

structural protein had
bacteriophage T4 Nature
227 :680-685.

Mansour, N.S. (1995). Faba bean
vicia faba (see separate files on
beans and lima beans).
DragonOcsulb. Edusun Apr 9
21: 46-49.

Martin-Tanguy, H.; }. Guillaume
and A. Kossa (1977).
Condensed tannins in horse
bean seeds: Chemical structure
and apparent effects on poultry,

Abd El-Razik, and Eman Mohamed

J. Sci. Food Agric., 28 :757-
765.

Pitz, W. J, F. W. Sosulski and G.
G. Rowland (1981). Effect of
genotype and environment of
vicine and convicine levels in
faba beans (Vicia faba mino), J.
Sci. Food Agric., 32 : 1-8.

Roy, D. N. and R. V. Bhat
(1974).  Trypsin  inhibitor
content in some varieties of
soybean and sunflower seeds. J.
Sci. Fd. Agric., 25: 765-769.

Saxena. M. C and R. A. Stewart
(1983). Faba bean in the Nile
valley Project(Martinus Niihoff,
the Hague).

Swain, T. and W. E. Hillis. (1959).
The phenolic constituents of
prunus domcstica.l. The
quantitative analysis
constituents. J. Sci. Food Agric.
10 :63.

Wilson, B. J, JM McNab and H.
Bentley. (1972). Trypsin
inhibitor Activity in the field
Bean (Vicia faba L). J. Sci Food
Agric., 231 :679-684.



Zagazig J.Agric. Res., Vol .31 No.(5) 2004 2051

A Judl o Busa o 0ajAIN ol ady deasd) daga LU
dana ahl it e Ol — G0 36 daal dgaaa
gl 3Sm = Agiall Juualaal Cigay e — s Ln sl 4365 & gay pud
5 jaall — L) 30

Adehal Alidlas — Sul gzl Al 50 Sipad Laae de ) Olislia ol a3 <yl
Saall Swga Al 5 At @l Yoo XYL Y VY kel e DA
(Caoed S = CDlelan 4nnd) (p3aall b iy (pae V€I PTI-A Y- YAS Y £ Y L)
tolt LS Lle eaniall il aaf clsy (A£Y o 3) aldl Jaid 33 easa Lo
oo b el 22,00 e p i VYo amladian 5 a0 A A gkl A )
Wobiaa a3 Al sl oSy 4ol 5l (e pg VE- 2ag ladbaa &5 30t 30
S (b gty s g Sy G gl e S A Lo <l a g V E 0 amy
< st gall
Ol g Cpen iy Coliglill g Y gl (o DS Aaisd B o2y 53 il Sigaa Y
sVt die el aedad I () Jesd Cyn deand dlage (3 Al a
casr VE 9 VYT 3y shaall 9 VY a0 dhaall e Gp Lad GG sgay Y
Gopm Ve (Oa sdll i 3 58005 ae b y8 )il b A 0 5~ €
e
Tami ol deyy endl 2 220 in Loy 335 de i as el Jias 0l -0
saal oy yaal die g Jane Jal Y Joiy Liag p5 alaai¥l A sl du
clanll ey el VA
A sa el (il y Led 3 e ag VE (o dlaadl ol Al il ol a s
ol Dlle a5 Ll A el o Jgemall cdUledd ool 4 Ll





