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ABSTRACT

Timing of first irrigation ang applicalion of zinc and manganese applied by
coating seeds of fabe bean (Giza Blanca cv.) prior to sowing were investigaled in six
field experiments during successive seasons 1999/2000 and 2000/2001 at Nubaria
Experimental Station, Agricultural Research Center (ARC). The first irrigation (El-
Mohaya) was applied al.three different intervals {(two , four and six weeks from sowing
irrigation), Doses of Zn and Mn application were combination of 0.00, 0.15 and 0.30
g/kg seeds of both Zn-EDTA and Mn-EDTA. Faba bean plants were monitored for their
flowering, pod setling and seed quality characlerslics, whereas, the oblalned resulls
revealed that number of days 1o flowering of 50 % of total plants, number of days lo
flowering fiilfuiment, flowering period, pod shedding %, seed yield/plant (g), 100-seed
weight (g), protein %, carbohydrate %, lotal vicine and lrypsin inhibitor aclivity were
significanlly affected by timing of the first Irrigation, micro-nutrients appiication and their
interaction as well as faba bean plants gradually suffered from water deficit by delaying
first irrigation from two to four and six weeks intervals, all characters wera remarkably
affected . Delaying first irrigation o four and six weeks, which cause faba bean plants
to a sltuation of waler shortage at early vegelative growth, induced plants to camry
flowers eadier ( 50% of plants carriad flowers ) .This circumstances shortenad
flowering period and Increased pod shedding percentage . There was un-noticeable
trend of effects produced from using micro-nulrent application and its interaction with
Imgation lrealmaents on studied fiowering characters . Superority of applying the first
imgation after 2 weeks was clear as seed yield / plant and weight of 100 - seed were
remarkably Increased. Total protien parcentage showed gradual reduction as w ater
stress gradually Increased by delaying first irrigation from two weeks to four and six
weeks. Dose of 0.15g Zn + 0.00 Mrvkg seeds gave the greatest values of pratein
percentage. Applying the first irrigatlon after six weeks stimulates the carbohydrates
content 1o be Increased in sesds while vicina content showed tha lowest values.
Applying micro-nutlents caused vicing content to be reduced at all levels of applying If
compared lo control treatment. Watar stress showed a possillve effect on trypsin
inhibitor content, whereas , faba bean plants exposed ta water stress producad seeds
contalnad lows trypsin inhibitor .

Keywords: Faba bean , imrigation . fertilization . zinc | manganese , flowering , pod
Selling , seed qualily.

INTRODUCTION

Faba bean (Vicia faba,L.) is the most important food legumes crop for
human n utritive and improvement o f s ot ¢ haracters in the newly reclaimed
lend of Nubaria region, Egypl. Cultivated area is 333.693 feddan in 2000
yielding 439,425 ton. Plants subjected to drought from initiation of pod set lo
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full pod sel produced 32% less total dry matter and 45% less seed yield than
the irrigated control plants (Xia, 1997). Also flowering duralion was shortened
especially before peak flowering slage as a response lo water siress. Not
only (lowering. pod-set and_pod-Nlling stages are lhe sensitive stages to
drought, but aiso the vegéeletive period from the beginning 1o the peak of pod
formalion is highly sensilive stage o waler stress, whereas, it was found thal
waler deficiency at this stage decreased biomass and therefore seed vyields
{Grashoff, 1290). Early podding stage of development was the most sensilive
stage to waler deficit in faba bean. causing reduction in seed yields of at leasl
50%. As water deficits developed, teal waler polential decreased, feaves lost
turgid and leaf srea reduced dramalically due to wilting, rmaoreover, leaflels
were unable to expand and stomatal conductance decreased. Leaf size was
also reduced permanently, especially with slress at podding (Mwanamwenge
et al, 1999). Apptlying irrigations during and afler lowering gave statistically
significant vyield increases end greater efficiency of waler use al posl
flowering applications (Abd-El-Fattah et af., 1997 and Knoit 1999)
Manganese and zing application increase vegefative growth, flowering,
number of planls, number of pods, number of seeds, seed yield and straw
yield, (Lewis and Hawthorne 1996). There are literalures assumed a
consicerable role of zinc and manganese in reducing Nower and pod loss and
enhance the plant metabolism towards producing high vield. The present
investication proposed to study firsl irrigatien liming aad micro-nutrients
applicalion (zinc and manganese) on flowering, pod setting, and seed quality
of faba bean cv. (Giza Blanca).

MATERIALS AND METHODS

Six field experiments wese carried oul during Ihe two successive
seasons 1989/2000 and 2000/2001 at Nubaria Research Station, to study the
effecl of first irrigation intervals, and micronutrients application (zinc and
manganese) on faba bean flowenng, pod setling, and seed quality .

Plant material

Faba bean (Vicia faba,L.) Giza Blanca cultivar was submitted by Food
Legumes Research Section, Fisld Cro&s Research Insl., ARC. Seeds were
planted at Oclober 16™ and Oclober 8" during the two successive seasons
1999/2000 and 2000/2001respectively.All  recommended  agicultural
practices for faba bean planling at Nubaria region were followed.
Experimental factors
A-lrrigation .

Three separale irrigation Wreatments were carried out using three
different intervals between the sowing irrigation and the first ircigalion (El-
Mohaya). These inlervais were two, four, and six weeks after sowing
irrigation. All faba bean of the three different irrigation treatments received
successive irrigations after the first irrigation tif harvest as recommended in
Nubaria region. whereas, plants were irrigated every [our weeks.

B- Zinc and Manganese fertilizers application

Zinc and manganese ferlilizers were added by seed coating at three

rates of 0.00 {Zny), 0.15 (Zn,) and 0.30 (2Zn.) g/kg seeds in form of zinc-EDTA
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(14%) and 0.060 (Mng), 0.15 (Mn,) and 0.30 (Mn;) o/kg seeds in form of
mangenase-E0TA (14%). A

Seed coaling
Both zinc and manganese ferilizers were added lo seeds, whereas,

amounts of each irealment were fiqured. weighted based on the weights of
seeds used in sowing each experimental plol and mixed tharcughly with seed
in the presence of waler contained 4 drops of the adhesive material (Triton B)
at rates of 10 ml/kg seeds. Seeds were air dried.

Characters studied

t- Number of days to flowering 50 % of 1012l plants.
2- Number of days to fulfillment flowering slage.

3- Flowenng periog.

4- Pod shedding %.

5-Seed yield/plant (g).

6-100-seed weight (g).

7-Total crude protein percentage:

Seed total nilrogen conlent was delermined using micro Kieldahl
method of Association of Official Agriculture Chemists (A.O.A.C. 1975). The
values of crude protein percentage were calculated by mulliplying nitragen
content by 6.25.
8-Total Carbohydrates percentage:

Total carbohydrates were evalvated using Shaffer and Hanman
method reported in (A.O.A.C. 1975). The resulls were calculated as
percentage based on dry malter.
9-Total Vicine content:

Total vicine and convicine contents were exiracted and determined as
described by (Collier 1976). One gram of samples was weighted and 5 mis of
4% m-phosphoric-acid were added. The mixture was centrifugéd, then filtered
to get clear solution. Total vicine content was estimated using UV
spectrophotomeler (Spectronic 21) at wavelength 273 nm. The molar
concentration of total vicine was defermined according to the following
aquation:

A =EbC
Where:

A = Absorbency at 273 nm.

E =Molar absorbitivity (16.3 x 103).

b = Thickness of cuvelt .

C = Molar concentration.

Total amounts of vicine ang convicine was calculated as lotal vicine in mg/g
dry sample according to the following equation:

Total vicine mg/g = (C x 322)w
Wherae:

C = Molar concenlration.

w = weight of sample (g).
10-Trypsin inhidilor activity assay:

The trypsin inhibitor was extracted from 1 g sample using 4% sodium
phosphate buffer adjusted at pH 7 .The mixlure was centrifuged, the
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supernalanl was then filtered to gel clear solution. Trypsin inhibilor aclivity
was determined in the supemalant using UV spectrophotometer {Spectronic
21) al wave lenglh 280 nm accorging (0 Roy and Bhat (1874) .The results
were calculaled as the number of irypsin unils inhibited by milligram dry
sample. -

Statistical analysis

Three separate experiments were conducted, each handled an
ircigation regime of the three irrigations regimes used in this invesligation.
Combination of three doses of Za application and three doses of Mn
application were arranged in complete block design with four replicates. Each
experimenl data were collected and subjected to the proper stalistical analysis
of complete randomized block design. then combine analysis was performed
according 10 Snedecor and Cochran (1969). Mean of combine values of both
seasons 1999/2000 and 2000/2001 were used for means comparison using
LSO a! level (5%) accorging to Gomez and Gomez (1984).

RESULTS AND DISCUSSION

Number of days to flowering 50% of total plants:

Delaying the first irrigation from two weeks intervais after sowing
irrigation to four and six weeks, induced flowering stage to occur earlier ,
whereas plants received the first irrigation after two weeks 1ake 74.8 days to
50 % of tatal plant population 1o carry fowers, this period was shortened to
73.3 days when plants received this irrigation after 4 weeks from sowing .
Simitary. exposing faba bean o water deficit as the first irngalion delayed to
six weeks caused this duration to be shortened (o 70.9 days, (Table 1).

Table (1):Effect of flrst irrigation timing and mlcro-nutrient application
on number of days to flowering 50 % of total plants and
numbar of days o flowering fulfiliment.

number of days to
Characters . owe’;‘;’;gg’.zfo‘ﬁfw'l"mm Rowerlng fuifliiment.
Date of the first Irrigation (E1-Mohaya) from sowing
Treaiment After 2 Afterd Aferb After 2 After 4 Alter 8
woeks weeks wedks Maan | weeks wesks weaks Mean

ZnOMnO 74.0 733 79.4 72.8 1140 111.5 1080 1112
Za 0 Mn 1 745 72.8 71.5 72.9 115.4 113.4 106.6 111.48
Zn 0 Mn2 747 73.4 71.0 72.8 1148 1118 f08.5 111.0
Zn1Mn 0 785 73.9 70.5 73.3 111.9 1092 1066 109.3
Zn 1 Mn 75.0 73.2 71.7 13.2 1155 1086 107.3 110.5
Zn 1 M2 75.6 73.4 70.8 73.3 114.3 108.1 1084 109.8
Zn2MnD 74.5 728 708 127 $12.5 111.2 w078 1095
In2Mn 1 75.3 73.8 74.0 73.4 115.4 112.2 108.0 111.8
Zn2Mn2 746 73.0 70.2 725 113.7 108.5 10S.8 109.3
Mean 74,8 73.3 70.9 729 114.1 110.5 107.0 130.5
L.S.D.0.05
lrigaticn 0.41 0.37
Ferbiization Q.72 0.64
Inleraction 124 1.19
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Meaning that' as faba bean exposed lo water deficit, days lo flowering
shorened and plants initiate producing flowering earller. Days to. 50 %
flowered plants ranged from 72.5 to 73.4 when application of 0.30 g Zo +
0.30 g Mn / kg seeds and 0.30 g Zn + 0.15 g Mn /kg seeds w ere u sed,
respectively. The most shortest perlod 1o flowering stage oblained when faba
bean plants received first irrigation after 6 weeks from sowing and application
0f 0.30 g Zn + 0.30 g Mn /kg seeds were used .

Number of days to flowering fillfulmant:

Water deficit effects not anly number of days to observe S0 % of total
plants carrying flowers but aiso 10 the total days required to accomplish the
flowering period domenstrating the same trend as noliced in number of days
to flowering 50% of total plant population, whereas, water deficit shortened
period of flowering accomplishment. Faba bean plants accomplished
flowering period after 114.1 days from sowing when [irst Irrigation applied
after two weeks from sowing irigation, these periods were shoriened by 3.6
days if compared with when first Irrigation was delayed to four weeks from
sowing irrigation, and were shortened by 7.1 days if compared with when fisst
irrigation was delayed to six weeks from sowing irrigation (Table 1). These
findings revesle (hat exposing fabs bean plants lo waler deficit not only
accelerate flowerlng period to be Inltiated rapidly but also to be accomlished
earlier. The faba bean plants may shoterend afl growth stages Including
flowering stage as suffered from waler deficit, these physiological
phenomenon may help plants to tolerale the unfavourable effects of water
deficit. However, number of days to Rowering accomplishment ranged in a
narrow range . Values recorded ranged between 109.3 days when
applications of 0.15 g Zn + 0.00 g Mn & 0.30 g Zn + 0.30 g Mn /kg sesds
were used to 111.8 days 0,00 g Zn + 0.15g Mn & 0.30 g Zn + 0.15 g Mn /kg
seeds were used. These findings illusirate the un-noticable effect of micro-
nutrients application on days to accomplish flowering stage of faba bean
plants . Plants received 0.30g Zn + 0.30 g Mn / kg seeds and irrigated after 6
weeks from sowing irrigation gave the most shortest period to accomiish
flowering stage (106.6 days) . On the other hand , plant received 0.15 g Zn +
0.15 g Mn / kg seeds and Irrigated afler 2 weeks from sawing gave the
longest period to accomplish flowenng stage .

Flowering period.

Flowering period as apn indication to flowering siage response to
water regime and micro-nutrients application was considered. Data presented
in Table (2) domeslrate the effects of exposing faba bean plants fo water
deficit by delaying the first irrigation from two to four and six weeks, whereas,
increasing wates deficit caused ihe flowering period 1o be shortened .
However, values estimaled showed a reduction in flowering period from 2.1
end 3.2 days as first irrigation was delayed from two weeks to four and six
weeks, respectively. It could be concluded that exposing faba bean plants o
waler stress caused plants to accomplish the reproductive period and earlier
ptants reached the malurity which may tolerate lhe water deficil condilions.
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However, the values determined show only differences ranged from 3.2 days,
meaning thal response of flowering period was very slight. On the other hand,
micro-nutrient application showed unconstant effects on flowering period,
whereas, there was no detectable effects could be noticed. However, the
shortes! flowering duration was 35.9 observed when application of 0.15 g Zn
+0.00 g Mn /kg seeds was used.

Table {2):Effect of first irrigation timing and micro-nulrient application
on flowering period and pod sheddirlg Ye.

fCharacters flowering period pod shedding %

Date of the first lerigation (E!-Mohaya) from sowing

After 2 Afer4 Afler6 After 2 Afterd  After 6

Treatment weeks woaks weeks Mean | weeke weeks  weeks Mean

ZnOMn O 40,0 38.2 368 318.3 13.5 25¢ 31.6 23.7
Zn 0 Mn 1 40.8 40.7 352 38.9 20.6 21.2 25.9 227
ZnOMn 2 40.0 383 355 7.4 17.2 17.€ 20.9 18.8
Zn 1 Mn o 365 352 362 35.9 20.9 26.2 248 239
Zn 1 Mn 1 40.5 355 355 371 19.2 23.2 18.7 9.y
Zn 1 Mn 2 38.7 348 357 36.4 20.3 24.2 26.6 23.6
Zn2Mn0 38Q 383 370 7 18.3 23.8 278 233
Zn2 Mn 1 358 383 37.0 38.4 16.8 20.1 6.5 21.2
In2 Mn 2 390.3 355 358 Jé.8 13.5 26¢% 27.7 22.2
Msaan 39.3 37.2 36.1 37.5 17.8 231 254 221
L.8.0.0.05
Imigation 0.28 2.83
Fertilization 0.49 4,90
hmmampn 0.86 8.50

Pod shedding percentage.

Data presented in Table (2) represent the effect of waler regime and
micco-nutrients application on faba bean pod shedding during the stage of
pod selting 10 harvesl. Exposing faba bean plants to water deficit by delaying
the first irrigation up lo four and six weeks caused pod shedding percentage
1o be increased up to 23.1 and 25.4 % respeclively , meanwhlle , value of
178 % of pod shedding percentage eslimaled on plants received the firsl
irrigation after two weeks from sowing Irrigation. Therefore, it could be
concluced that delaying the first irrigation of faba bean caused pods tobe
droped more. Also, it Is noticed that although the period of exposing faba
bean plants to water deficit was early al the beginning of vegetative period, it
affects the plant up to the pod setling and pod filing periods, whereas,
grealer percenlage of pod shedding was observed when plants exposed (o
waler deficit during vegetative period. This phenomenon may lead us to
understand that the whole physiological process of the plant through the
differenl stages ars conjionl with each other and what happened to a plant
through & certian stage would effect the upcoming stages Apgplication of
micso-nulrients to faba bean plants did not show a specific trend on pod
shedding percentage, whereas, the lowest shedding percentage was
observed on plants received 0.15 g Zn + 0.15 g Mn/kg seeds. Therefore, data
revealed that the more effeclive expermental factor aflect pod shedding
percentage was time of first irrigation, while micro-rutrient application did not
show a significant specific rend.
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Seed yield/plant.

Seed yield/plant was greally influenced by suffering faba bean plants
from water deficil, whereas, dala presented in (Table 3), show that gradual
increase of waler deficit occurred by delaying first ircigation from two weeks to
four and six weeks intervals caused gracual decrease in plant seed yield from
73.4 10 71.5 and 64.2 g , respectively . It is concluded that shorlening period
between sowing irrigation and firsl irrigation o two weeks is favorable
irrigation  regime sccompanied by a greater biomass, meaning that,
increasing number of irrigation caused vegetalive characters to be increased
and therefore, seed vyield increased. Similar results were obtained by (Salih
1992; Gendy ef al, 1995 and Amede st al, 1999). Exposing faba bean to
drought caused pod selting /plant and seed yleld/plant to be reduced, anc

such condition dramatically affect flowering, pod set and pod filling

slages

even w hen plants suffered from drought during earlier stage. As discussad
previously, results assumed a considerable role of zinc and mangenese in
reducing flower and pod | oss and e nhancing {he plant m elabolism towards
producing high vyield, Because of high pod selling /plani and consequently
high number of seeds/plants characterized planis received 0.30 g Zn + 0.15 g
Mn /kg seeds, meaning that, it is recommend nof to exceed ithe Mn dose in
coaling material more than 0.15 glkg seeds, because of the negative effects
ol higher dose of Mn on plant yield was detected. These results are

malchable with those obtained by (Azers &t al., 1992) .

Table (3):Effect of first irrigation timing and micro-nutrient application

___on seed yield/plant (g) and 100-seed weight (g).
| Charaters | saed yield/plant {g) [ 100-sead welght (g).

Date of the first irrigation (El-Mohaya) from sowing

Treatmant | After2 After 4 After § | Atar 2 After 4 Aher 6
weaks weeks weeks Mean weeks weeks weeks
Zn0OMn 0 83.7 648 51.0 59.9 103.9 103, 94.4
O Mn i 63.3 60.1 56 2 59.8 | 10886 103.7 5.6
ZnOMn 2 £5.8 74.5 595 86.6 106.3 105.2 98.8
ZntMn 0 72.8 68.4 62.5 68.9 108.9 106.9 104.2
gn 1Mn1 | 807 78.4 731 77.4 112.6 1111 104.4
1Mn2 765 73.8 64.2 71.5 111.4 105.5 1039
n2Mni 759 75.4 70.9 74.4 111.8 108.2 1153
2Mn 1 90.2 77,8 74.3 80.3 115.2 103.8 $10.2
2 Mn 2 714 70.0 65.8 887 | 1018 105.3 107.2
Mean 73.4 715  64.2 §9.7 | $09.0 1064 103.4
IL.5.0.0.05

llrrigation

w

Weight of 100- seed:

Mean
100.5
1026 |
102, |
106 |
109.4

106.9

1118 |
114 |
104.8
106.3

2.38
4.12 ‘
7.14

As faba bean planls gradually suffered from water geficil, the weighl
of 100 seeds gradually decreased as shown in (Table 3). Not only flowering,
pod shedcing and biomass produclions were affected by waler slress bul
also. anslocations of assimilale would be affected in turn. Also as sod
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drought decreased, the nutrient intake decreased and therefore affect the
efficiency of the applied ferillizers (Xia 1997). These circumstances led {0 a
reduction in seed filling capacity which contributed in the reduction occurred
when faba bean suffered from water deflcil by delaying the first irrigation 1t is
recommended that in calcareous soil not to delay iigation even it was during
the early vegetative period. Similar results were pointed out by (Xia 1990 and
Grashoff  1990). Data presented in (Table 3), show that applying micro-
nutnents lo faba bean plants enhance seed filling since 100 seeds weight
was increased by such treatmenls over control treatment, however the
amount of fertilizers which produce the greatest seed weight 111.8 g
application of 0.30 g Zn + 0.0 g Mn /kg seeds. [t is concluded that applying
micro-nutrient enhance seed filling capacity specially the amount of 0.30 g Zn
which is a common factor in all increases occurred in plant growth and yield
observed In this investigallon. it is documented that such micro-nutrients play
an Important role in ptant metabolism, it activates several enzymes syslems,
acts as a cofactors, has a primary role in oxidation and non-oxidation
decarboxylation reactions and has a parlicular role in pholosynthesis (Burnell
1988). For such role, it is suggested that there Is a distinguished role of the
micro-nutrient used in this investigation on plant metabolism specially
photosynihesis and translocation from source to sink. Similar results were
fourd by (Khade ef 5/, 1989).

Protein conteant.

Total protein percentages showed gradual reduction as water stress
gradually increased by delaying first Irrigation from two weeks to four and six
weeks. Adequate amount of water supply stimuiales the protein transiocaled
in seed. Data presented in (Table 4), show the determined protein content of
seed produced under different Zn + Mn combination . Dose of 0.15 g Zn +
0.00 g Mn /kg seeds gave the greates! values of protein percentage foliowed
by dose of 0.15 g Zn + 0.15 g Mn /kg seeds, respectively. Applying micro-
nutrients caused plants to translocate more protein, that was true up to
amount of 0.15 g Zn only or 0.15 g Zn combined with 0.15 g Mn , while
greater amount of 0.30 g Zn or Mn In. coating material caused protein
percentages to be lowered . Meaning that fow amount of Zn or Zn + Mn as
much as 0.15 g caused faba bean plants to synthesize more protsin, while
higher amount caused protein percentage to be reduced even more than
control seed. Similar results documented by (Hebblethwaite 1981 and Azer ef
al., 1992).

Carbohydrates content:

Exposing faba bean to water stress by delaying the first irrigation up
fo six weeks stimulate the carbohydrates content to be increased in seeds.
Hence , It could be concluded that drought enhance carbohydrates condition,
meanwhile, reduction in carbohydrates percentage is not a obligatory
circumslances if faba bean does not suffer from waler siress since high
carbohydrates percentage of 54.6 % was delermined when first irrigation was
applied after six weeks from sowing. Carbohydrates content was determined
in faba bean seed after harvest, Application 0f0.35g Zn + 0.15 g Mn /g
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seeds prior lo sowing gave grealest of carbohydrates content. However, it is
noticeable that applying micro-nutrients carbonhydrates content if compared to
contral treatments, despite Lhe jevel of micro-nutrients to be used . Therefore.
micro-nulrients assumed to stimulale the carbohydrates biosynthesis during
vegetative growth and seed filling stages, these assimilate translocated in
seed

Viclne content:

Ripe seeds of faba bean are an important source of proteins for
much of the world’s population. Hence, it is an indispensable supply of
protein for the third world. Some legume contain toxic substances
(cyanogenic glycosides and non-protein amino acids) and anli nutritive
factors. Vicine was found in faba bean seeds and to be considered as one of
the anti-nutritive factors. The glucosides vicine, convicine are belleved to be
part of the “ favism complex” which is responsible for hemolytic anemia which
affects some people on a diet of faba bean seeds. it was reported thal vicine
and convicine conlenl had a little diffearence among faba bean cullivars in
testa and cotyledons parts. Agricultural freatments that may lowered the
vicine conlent should be considered as well as the seleclion in genelic
resoucse for low vicine conlent. Therefore, vicine content was considered in
this investligation since high yield, 2s a major target for agronomist should
accompanied wilth ootaining high nulntionatl value seed. Fabs bean seeds
produced under waler slress condition (giving first irrigation after six weeks
from sowing) showed the lowest vicine content (Table 5). Vicine content
veried in faba bean seeds as affecled by micro-nulrients apoplication. it is
noliceable that, applying micro-nutrients caused vicine content to be reduced
al all levels of applying if compared to control treatments. However, the
greatest reduclions were observed in seed produced from plants received
030 g 2n +0.00 g Mn /kg seeds .

Table (4): Effact of first irrigation timing and micro-nutrient application
on protein content % and carbohydrates content % .

Charactars Protein content % | Carbohydrates %
Date of the first irrigation (El-Mchaya) from sowing
After 2 AHer4 After6 Aftar 2 ARar4 After 6
Treatment weeks weeks weeks Maan | weeks weoks weeks Mean
Zn O Mn O 22.8 22.5 201 21.8 53.8 49,5 48.6 50.8
Zn O Mn 1 249 22.9 20.6 22.8 49.6 49.3 54.5 51.1
ZInOMn 2 23.6 22.7 18.8 21.7 48.9 53.6 85.9 52.1
Zn1Mn0 258 256 20.1 23.9 50.5 S1.1 56.0 52.5
Zn 1 Mn [ 251 25.2 20.7 23.7 56.9 55.8 $8.9 56.2
2n 1 Mn 2 242 19.9 20.5 21.5 55.9 54.9 58.0 58.2
In2Mn 0 25.4 20.3 217 224 50.% 53.2 508 51.5
(Zn 2Mn 1 262 230 209 234 57.7 489 548 542 |
Zn 2 Mn 2 23.2 20.0 19.2 20.8 53.9 471 56.6 526
Mean 24.5 224 20.2 224 52.9 $1.6 54.6 53.0
L.S.0.0.05
Irrigation ? 0,26 1.13
Fertilization 0.63 1.96
Interaction | 1.08 | 3.39
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Trypsin inhibitor:

Proleinase inhibitors are found in plant tissues, they are padicularly
widespread in legumes. They are proteins with moleculer weights ranging
from 6- 46 kdal. These .inhibitors combine with proleinases to yield an
inactive complex which has a low dissocialion constant , also covalent
bonding occurs to @ certain extent between the enzyme and s inhibitor.
Trypsin inhibitor was found in faba besn seeds. however, proteinase
inhibitors are moslly or completely inactivated by heat . Water stress showed
3 posilive effecls on trypsin inhibilor content, whereas, faba bean planis
produced under water stress by delaying applying first irrigation produced low
contained Irypsin inhibitors seeds (Table 5). It is concluded thal drought
conditions caused faba bean plants to produce seeds with less trypsin
inhibitors . Trypsin iphibitor varied due to the amount of Zn + Mn application
whareas, the lrypsin inhibitor determined increased or decreased oves the
control value according to the trealment used. The lowest amount determined
was found in seed produced from plants received 0.15 g Zn + 0.00 g Mn /kg
seeds . therefore , micro-nutrient application showsd un¢onstant response on
trypsin inhibitoc .

Table (5): Eftect of first lrrigation timing and micro-nutrient application
on seed vicine and trypsin Inhibitor contents.

| Characters | Vicine content (mg/p) ] Trypsin inhibltor (TIU/mg}
Date of the fAirst Irrigation (ElMohaya) from sowlng
After 2 After4 After 6 After 2 Aher4 Afer 6
Trealment weoks weeks weeks Mean | weeks weeks woeks Meaan
ZndMnQ 1841 12.07 1502 16.8) | 5866.7 92833 13666.7 62723
Zn 0 Mo 1282 1479 1411 1391 | 8750.0 6£6850.0 3000.0 62334
Zn 0 Mn 2 14.02 1920 11.23  14.91 | 80834 7850.0 84833 74722
Za1Mno 1227 4348 1140  12.28 | S700.0 4833.4 42166 4916.8
Zn 1 Mn 1 15.00 14.84 1258 1314 | 89666 77834 80333 8277.9
Zn {Mn?2 1428 1348 1171 1316 | 61500 4900.0 50€6.7 53r2.2
Zn2Mn 0 12.08 1230 1161 11.85 | 7516.7 4883.3 4100.0 5500.0
Zn2Mn 1 1444 1488 1189 13.73 | 81833 29834 5300.0 5488.9
Zn2Mn 2 1508 1696 12.46 14.84 | 5666.7 45833 65167 5588.9
Maan 14.27 15.19 12.39 1395 | 7209.1 6005.6 51593 61247
L.8.0.0.05
Irrigation 0.28 175.7
Fertilization 0.87 304.3
Interaction 1.15 526.9
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