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ABSTRACT 

Timing 01 first ilTigation and applicalion of zinc and manganese applied by 
coating seeds of labe bean (Giza Blanca cv.) prior to sowing were investigated in six 
fie ld experiments durinO successive seasons 1999/2000 and 200012001 at Nubaria 
Experimental Station. Agricultural Research Center (ARC). The first irrigation (El· 
Mohaya) was applied aUhree 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 01 both Zn·EDTA and Mn·EDTA. Faba bean plants were monitored for their 
flowering, pod selting and seed quality characteristics. whereas. the oblalned results 
revealed that number of days to flowering 01 SO % 01 total plants, number of days to 
flowering tiUfulmenl, Rowering period, pod shedding %, seed yiekUplant (g). l00·seed 
weight (9), protein %. carbohydrate %, lotal vicine and trypsin inhibitOf" activity were 
significantly affected by liming of the first irrigation. micro-nutrients appUcation and lIleir 
interaction as well as faba bean ptants gradually suffered from water deficit by delaying 
first irrigation from two to lour and six weeks intervals, all characters were remarkably 
affected . Delaying fi rst irrigation to four and six weeks, which cause fsba bean plants 
to a situation 01 water shortage at early vegetative gro'Nth. induced plants to carry 
flowers earlier ( 50% 01 plants carried flowers ) .This circumstances shortened 
flowering period and Increased pod shedding percentage . There was un-noliceabJe 
trend 01 effects produced from using micro-nutrient application and its interaction with 
irrigation treatments on studied flowering charac1ers . Superiority of applying the first 
Irrigation after 2 weeks was clear as seed yield I plant and weight of 100 - seed were 
remartably increased. Total protien percentage showed gradual reduction as watsr 
stress graduaUy increased by delaying firsl irrigation from two weeks to four and six 
weeks. Dose 01 0.159 Zn + 0.00 Mnlkg seeds gave the greatest values of protein 
percentage. Applying the first irrigation aft81 slx weeks stimulates the carbohydrates 
content to be Increased in seeds while vlclne content showed the 1m'l'851 values. 
Applying micro-nutients caused vidne contenl to be reduced al all levels of applying if 
compared to control treatment. Water stress showed a possitive effect on trypsin 
inhibitor content , whereas. taba bean plants exposed to water stress produced seeds 
contained low ttypsin inhibitor . 
Keywords: Faba bean . irrigation , fertilization. zinc. manganese. flowering , pod 

setting , seed quality. 

INTRODUCTION 

Faba bean (Vicia (abe,l.) is the most important food legumes crop for 
human n ul ritive and improvement 0 f soil c haraclers in I he newly reclaimed 
land of Nubaria region. Egypt. Cultivated area is 333.693 feddan in 2000 
yielding 439,425 Ion. Plants subjected 10 drought from initiation of pod sella 
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full pod sel produced 32% less total dry matler and 45% less seed yield Ihan 
the irrigated control plants (Xia, 1997). Also flowering dUration was shor1ened 
especially before peak rrowering slage as a response to water stress. Not 
only Oowering, pod-set and. pod-filling stages are the sensitive stages to 
drought. but also the vegetative period from the beginning to the peak of pod 
formation is highly sensitive stage to waler stress. whereas, il was found that 
water deficiency at this stage decreased biomass and therefore seed yields 
(Grashoff. 1990). Ear1y podding stage of development was the most sensitive 
stage to water deficit in taba bean, causing reduction in seed yields of alleast 
50%. As water deficits developed, leaf water potential decreased, leaves lost 
turgid and leaf area reduced dramatically due to willing, moreover, leaflets 
were unable to exp2:nd and stomatal conductance decreased. leaf size was 
also reduced permanently, especially with stress at podding (Mwanamwenge 
et aI., 1999). Applying irrigations during and after flowering gave statistically 
significant y,eld increases end greater effiCiency of water use al post 
flowering applications (Abd-EI-Fattah et al., 1997 and Knott 1999). 
Manganese and zinc application increase vegetative growth, flowering, 
number of plants, number of pods, number of seeds, seed yield and straw 
yield. (lewis and Hawthorne 1996). There are literatures assumed a 
consicerable rote of zinc and manganese in reducing nower and pod loss and 
enhance Ihe plant metabolism towards producing high yield. The present 
investigation proposed to study first irrigation timing and micro-nutrients 
apptication (zinc and manganese) on flowering, poel setting, and seed quality 
of faba bean cv. (Giza Btanca). 

MATERIALS AND METHODS 

Six field experimenls were carried oul during Ihe two successive 
seasons 1999/2000 and 2000/2001 at Nubaria Research Station. to study the 
effect of first irrigation inteNals, and micronutrients application (zinc and 
man9anese) on raba bean flowering, pod setting, and seed quality . 
Plant material 

Faba bean (Vicia faba,l.) Giza Blanca cultivaf was submitted by Food 
legumes Research Section, Field Cro~5 Research Inst., ARC. Seeds were 
planted at October 16t~ and October 8 during the two successive seasons 
1999/2000 and 2000/2001,respectively.AII recommended agiculluraJ 
practices for raba bean planting at Nubaria region were followed. 
Experimental factors 
A-Irrigation 

Thre~ separate irrigation treatments were carried out using three 
different inteNals between the sowing irrigation and the first irrigation (EI
Mohaya). These intervals were two, four, and six weeks after sowing 
irrigation. All 'aba bean of the three different irrigation treatments received 
successive irrigations after the first irrigation till haNest as recommended in 
Nubaria region. whereas, plants were irrigated every four weeks. 
B· Zinc and Manganese fertiliZers application 

Zinc and manganese fert ilizers were added by seed coating at three 
rales of 0.00 (Zno), 0.15 (Znt) and 0.30 (2n2) g/kg seeds in form of zinc-EDT A 

1646 



J. Agrlc. Sci. MansouriJ Un/v., 29 (4), April, 2004 

(14%) and 0.00 (Mno), 0.15 (Mn ,) and 0.30 (Mn,) g/kg seeds in form of 
mangenese·EOTA (14%). 

Seed coating 
Both linc and manganese fertilizers were added to seeds, whereas . 

amounts of each treatment were figured. weighted based on the weights of 
seeds used in sowing each experimental plot and mixed thoroughly with seed 
in I~e presence of water containect4 drops of the adhesive material (Triton B) 
at rates of 10 mllkg seeds. Seeds were air dried . 

Characters studied 
1- Number of days to flowering 50 % of lolal plants . 
2- Number of days to fulfillment flowering stage. 
3- Flowering period. 
4- Pod shedding %. 
50Saad yield/plant (g). 
6-100-seed weight (g). 
7-Tolal crude protein percentage: 

Seed lotal nitrogen content was determined using micro Kieldahl 
method of Association of Official Agriculture Chemists (A.OAC. 1975). The 
values of crude protein percentage were calculated by multiplying nitrogen 
content by 6.25. 
8-Total Carbohydrates percentage: 

T alai carbohydrates were evaluated using Shaffer and Hartman 
method reported in (A.O.A.C. 1975). The results were calculated as 
percentage based on dry matter. 
9-Total Vicine content: 

Total vicine and convicine contents were extracted and determined as 
described by (Col/ier 1976). One gram of samples was weighted and 5 mls of 
4% m-phosphoric·acid were added. The mixture was centrifuged, then filtered 
to get clear solution. Total vicine content was estimated using UV 
spectrophotometer (Spectronic 21) at wavelength 273 nm. The molar 
concentration of total vicine was delermined according to the following 
equation: 

A = EbC 
Where: 

A :: Absorbency at 273 nm. 
E :: Molar absorbitivity (16.3 x 101 ) . 

b :: Thickness of cuvell . 
C :: Molar concentration. 

Total amounts of vicine and convicine was calculated as total vicine in mg/g 
dry sample according to the follOWing equation: 

Total vicine mglg = (C x 322)1w 
Where: 

C = Molar concentration. 
w:: weight of sample (g). 

10·Trypsin inhibitor activity assay: 
The trypsin inhibitor was extracted from 1 9 sample using 4% sodium 

phosphate buHer adjusted at pH 7 .The mixture was centrifuged. the 
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supernatant was then fiJlered to get clear solution. Trypsin inhibitor activity 
was determined in the supernalant using UV spectrophotometer (Specfronic 
21) at wave length 280 nm according to Roy and Shat (1974) .The results 
were calculated as the number of trypsin units inhibited by milligram dl)' 
sample. 

Statistical analysis 
Three separate experiments were conducted, each handled an 

irrigation regime of the three irrigations regimes used in this investigalion. 
Combination of three doses of Zn application and three doses of Mn 
application were arranged in complete block design with four replicates . Each 
experiment dala were collecled and subjected to the proper statistical analysis 
of complete randomized block design, then combine analysis was performed 
according to Snedecor and Cochran (1969). Mean of combine values of both 
seasons 1999/2000 and 200012001 were used for means comparison using 
LSD at level (5%) according to Gomez and Gomez (1984). 

RESULTS AND DISCUSSION 

Number of days to flowering 50% of total plants : 

Delaying the first irrigation from lMto weeks intervals after sowing 
irrigation to four and six weeks , induced flowering stage 10 occur eartier • 
whereas plants received the first irrigation after two weeks take 74 .8 days to 
50 % of lotal plant population to carry flowers, this period was shortened to 
73.3 days when plants received this irrigation after 4 weeks from sowing. 
$imilary. exposing faba bean 10 water defici! as the first irrigation delayed to 
six weeks caused this duralton to be shortened to 70.9 days. (Table 1). 

Tab le (1):Effect of first irrigation timing and micro-nutrient application 
on number of days to flowering 50 Y. of lotal plants and 
number of days to f lowering fulfillment. 

number of days 10 number of days 10 
Charatters 

flowering 50 -t. of totat plant' 
nowerlng fulfillment 

Date of the first Irrloallon (EI-MohaYI) from sowlno 

Treatment After 2 Aftar 4 Attar 6 After 2 Atter4 Alter 6 
weeks weeks weeks Mean wHks WHks WIlks Mean 

ZnOMnO 74.0 73 .3 71 .1 72.8 114.0 111 .5 108.0 111.2 
ZnOMtlI 74.5 72.8 71.5 72.9 115.4 113.4 106.6 111.8 
Zn OMn2 74.7 73.4 71 .0 12.6 114.6 , 11 .8 106.5 111 .0 
ZnlMnO 75.5 73.9 70 .5 73.3 111 .9 109.2 106.6 109.3 
ZnlMnI 75.0 73.2 71.7 73.2 115.5 108.6 107.3 110.5 
ZnlMn2 75.6 73.4 70.8 73.3 114.3 lOS. 1 106.4 109.6 
Zn 2P'-1nO 74.5 12.8 70.8 72.7 112.5 111 .2 107.8 109.5 
Zn2MnI 75.3 73.8 71.0 73.4 11 5.1 112.2 108.0 111.8 
Zn 2 Mn2 74 .6 73.0 70.2 72 . .5 113.7 108.5 105.6 109.3 
Mlan 74.8 73.3 70.9 72.9 114.1 110.5 107.0 110.5 
L.S.O.O.OS 
ltTig;ttion 0.41 0.37 
Fertilization 0.72 0 .64 
In teraction 1.24 1.11 
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Meaning that · as faba bean exposed to water deficit, days to nowering 
shOfened and plants initiate producing flowering earUer. Days t().~ 50 % 
flowered plants ranged from 72.5 to 73.4 when application of 0.30 g Zn 4-

0.30 g Mn I kg seeds and 0.30 g Zn 4- 0.15 9 Mn lkgseeds wereused, 
respectively. The most shortest period to Howering stage obtained when faba 
bean plants received first irrigation after 6 weeks from sowing and application 
of 0.30 g Zn + 0.30 9 Mn /kg seeds were used . 

Number of days to flowering f illfulment: 

Water deficit effects not only number of days to observe 50 % of total 
plants carrying flowers but also to the total days required to accompUsh the 
flowering period domensirating the same trend as noticed in number of days 
to flowering 50% 0 f total plant population. whereas, water defiCit shortened 
period of flowering accomplishment. Faba bean plants accomplished 
flowering period after 114.1 days from sowing when first irrigation applied 
atter two weeks from sowing irrigation, these periods were shortened 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 rlfst 
irrigation was delayed to six weeks trom sowing irrigation (Table 1). These 
findings reveale that exposing taba bean plants 10 water deficit not only 
accelerate flowerIng period to be Inlliated rapidly but also to be accomlished ' 
earlier. The faba bean plants may shoterend all growth stages IncludIng 
flowering stage as suffered from water deficit, these physiofoglcal 
phenomenon may help plants to tolerate the unfavourable effects of water 
deficil. However, number of days to flowering accomplishment ranged ina 
narrow range . Values recorded ranged bet'oNeen 109.3 days when 
applications of 0.15 9 Zn .. 0.00 g Mn & 0.30 g In + 0.30 g Mn /kg seeds 
were used to 111.8 days 0.00 g Zn + 0.15 9 Mn & 0.30 9 Zn .. 0.15 g Mn /kg 
seeds were used. These findIngs illustrate the un-noticable effect of micro
nutrients application on days to accomplish flowering stage ot faba bean 
plants. Plants received 0.30g Zn + 0.30 9 Mn I kg seeds and irrigated after 6 
weeks from sowing Irrigation gave the most shortest period to accomlish 
flowering stage (106.6 days) . On the other hand, plant received 0.15 9 Zn + 
0.15 g Mn I kg seeds and irrigated after 2 weeks from sowing gave the 
longest period to accomplish flowering stage. 

Flowering period : 

Flowering period as an indicalion to Howering stage response to 
water regime and micro-nutrients application was cons idered. Data presented 
in Table (2) domestrate the effects of exposing faba bean plants to water 
derlCit by delaying the first irrigation from two to four and six weeks, whereas, 
increasing water deficit caused the flowering period to be shortened . 
However, values estimated showed a reduction in flowering period from 2.1 
and 3.2 days as first irrigation was delayed from two weeks to four and six 
weeks, respectively. It could be concluded that exposing taba bean p1ants to 
water stress caused plants to accomplish the reprOductive period and earlier 
plants reached the maturity which may tolerate the water deficil conditions. 
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However. the values determined show only differences ranged from 3.2 days, 
meaning Ihat 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 
shorlest flowering durattop was 35.9 observed when application of 0.15 g Zn 
+ 0.00 9 Mn Ikg seeds was used. 

Table (2) :Effect of first irrigation timing and micro-nutrient applicat ion 
on flowerina period and pod sheddina Y •. 

Choaraclers nowerin nod ed sheddin " Dale of the first irflgalle" (EI.M ehaya) frem sowing 
After 2 After 4 Antr6 After 2 After 4 Afttr 6 

Treatment weeks weeks weeks Mea" WMkl we.ks weeks Mean 

ZnOMnO 40.0 38.2 36.8 38.3 13.5 25.E 31 .8 23.7 
lnOMn 1 40.8 40.7 35.2 38.9 20.6 21 . ~ 25.9 22.7 
Zn OMn2 40.0 38.' 35.5 37.4 17.2 H .E 2<>.S 18.6 
Zn1MnO 36.5 35.2 38.2 35.9 20.9 26 ~ 24.6 23.9 
Zn1"""1 40.5 35.5 35.5 37.1 19.2 23.2 16.7 19.7 
Zn lMn2 38.7 34.8 35.7 36.4 20.3 24 . ~ 26.6 23.6 
ln2 Mn O 38.0 38.3 37.0 37.7 18.3 23.e 27.8 23.3 
Zn2Mn 1 39.8 38.' 37.0 38.4 16.8 20. 1 28.' 21 .2 
ln 2M'l2 39.3 35.5 35.8 36.8 13.5 25. ~ 21.7 22.2 
Mean 39.3 37.2 36.1 37.5 17.S 23.1 25.4 22.1 
L.S.O.O.OS 

! r~atioo 0.28 2.B:l 
Fef!jlizalion 0.49 ' .90 
Interac1ion 0.08 8.50 

Pod shedding percentage: 

Oata presented in Table (2) represent the effect of water regime and 
micro-nutrients application on faba bean pod shedding during the stage of 
pod setting to harvest. Exposing taba bean plants to water deficit by delaying 
the first irrigation up to four and six weeks caused pod shedding percentage 
to be increased up to 23.1 and 25.4 % respectively , meanwhile , value of 
17.8 % of pod shedding percentage estimated on plants received the first 
!rrigation after two weeks from sowing irrigation. Therefore. it could be 
concluced that delaying the first irrigation of faba bean caused pods to be 
draped more. Also, it is noticed thaI although the period of exposing faba 
bean plants to water deficit was early at the beginning of vegetative period, it 
affects the plant up to the pod setting and pod filling periods, whereas, 
greater percentage of pod shedding was observed when plants exposed to 
wOler deficit during vegetative period. This phenomenon may lead us to 
understand thaI the whOle physiological process of the plant through the 
different stages BfB conjiont with each other and what happened to a plant 
through a certian stage would effect the upcoming stages Applicat:on of 
micro-nutrients to faba bean plants did not show a specific trend on pod 
shedding percentage, whereas. the towest shedding percentage was 
observed on plants receiv~ 0.15 9 Zn + 0.15 g Mnlkg iieeds. Therefore, data 
revealed that the more effective experimental factor affect pod shedding 
percenmge was lime of first irrigation. while micro-nutrient application did not 
show a significant specific trend. 
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Seed yield/plant: 

Seed yieldlplant was greally influenced by suffering faba bean plants 
from water defiCit, whereas. data presented in (Table 3), show that gradual 
increase of water deficit occurred by delaying first irrigalion from two weeks 10 
four and six weeks intervals caused gracual decrease in plan: seed yield from 
73.4 to 71.5 and 64.2 9 , respectively . II is concluded Ihat shortening period 
between sowing irriga lion and first irrigatIOn to two weeks is favorable 
Irrigation regime accompanied by a greater biomass, meaning thaI, 
increas ing number of irrigation caused vegetative characters to be increased 
and therefore, seed yield increased. Similar results were obtained by (Salih 
1992; Gendy et al., 1995 and Amede et al.. 1999). Exposing faba bean to 
drought caused pod selting 'plant and seed yieldlplant to be reduced, and 
such condition dramatically affect flowering, pod set and pod filling stages 
even w hen plants suffered from drought during earlier stage. As discussed 
previously, results assumed a considerable rore of zinc and mangenese in 
reducing I lower and p ad loss and enhancing I he plant m etabotism towards 
producing high yield . Because of nigh pod selting Iplant and consequently 
high number of seeds/plants characterized plants received 0.30 9 Zn + 0.15 g 
Mn Ikg seeds. meaning that, it is recommend not to exceed the Mn dose in 
coating material more than 0.15 g/kg seeds, because of the negative effects 
of higher dose of Mn on plant yield was detected. These results are 
matchable with those obtained by (Azer et a/., 1992) . 

Table (3) :Effect of first irrigation 
on seed I 

and micro·nutrient application 

As laba bean plants gradually suffered from water delicit. the weight 
01 100 seeds gradually decreased as shown in (Table 3). Not only flowering , 
pod shedding and biomass productions were affected by water stress but 
also. translocations of assimilate would be affected in turn . Also as SOl) 
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drought decreased, the nutrient intake decreased and therefore affect the 
effICiency of the applied fertilizers (Xis 1997). These circumstances led to a 
reduction in seed filling capacity which contributed in the reduction occurred 
when taba bean suffered from water deficit by delaying the first irrigation .It is 
recommended that in calcareOus soil not to delay irrigation 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-
nutrients to taba bean plants enhance seed filling since 100 seeds weight 
was increased by such treatments over control treatment, however the 
amount or fertilizers which produce the greatest seed weight 111 .8 9 
application of 0.30 g Zn + 0.0 g Mn /kg seeds. 11 is concluded that applying 
micro-nutrienl 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 investigation. It Is documented that such micro-nutrients play 
an Important role in plant metabolism, it activates several enzymes systems, 
acts as a cofactors , has a primary role in oxidation and non-oxidation 
decarboxylation reactions and has a particular role in photosynthesis (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 
photosynthesis and translocation from source to sInk. Similar results were 
found by (Khade et af., 1989). 

Protein content: 

Total protein percentages showed gradual reduction es water stress 
gradually increased by delaying first irrigation from two weeks to four and six 
weeks . Adequate amount of water supply stimulates the prolein transtocated 
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 greatest values of protein percentage followed 
by dose or 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 9 Zn only or 0.15 g Zn combined with 0.15 9 Mn ,while 
greater amount of 0.30 g Zn or Mn in coating material caused protein 
percentages to be lowered . Meaning that Jaw amount of Zn or Zn + Mn as 
much as 0.15 9 caused faba bean plants to synthesize more protein, while 
higher amount caused protein percentage 10 be reduced even more than 
control seed. Similar results documented by (HebbJethwaite 1981 and A2.er et 
al .• 1992). 

Carbohydrates content: 

Exposing taba bean to water stress by delaying the flfSt irrigation up 
to six weeks stimutate the carbohydrates content to be increased in seeds. 
Hence, It could be concluded that drought enhance carbohydrates condition, 
meanwhile, reduction In ~rbohydrates percentage is not a obligatory 
circumstances if faba bean does not suffer from water stress since high 
carbohydrates percentage of 54.6 % was determined when first irrigation was 
applied after six weeks from sowing. Carbohydrates content was determined 
in f aba bean seed a tier harvest, Application 0 t 0 .15 g Z n + 0.15 9 Mn ikg 
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seeds prior to sowing gave greatest of carbohydrates conten!. However. it is 
noticeable that applying micro-nutrients carbohydrates content if compared to 
control lrealments, despite the level of micro· nutrients to be used . Therefore. 
micro-nutrients assumed to stimulate the carbohydrates biosynthesis during 
vegetative growth and seed fitling stages, these assimilate translocated in 
seed. 

Vicine contcnt : 

Ripe seeds of faba bean are an important source of prote ins for 
much of the world's population. Hence, it is an indispensable supply of 
protein for the third world. Some legume cootain toxic substances 
(cyanogenic glycosides and non-protein amino acids) and anti 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 beUeved to be 
pan of the ~ favism complex~ which is responsible for hemolytiC anemia which 
affects some people on a diet of faba bean seeds. It was reported thai vicine 
and convicine content had a little difference among faba bean cultivars in 
testa and COly1edons parts. Agricultural trealments that may lowered the 
vicine content should be considered as well as the selection in genetic 
resourse for low vicine content. Therefore, vicine content was considered in 
this investigation since high yield, as a major target for agronomist should 
accompanied with obtaining high nutrilional value seed. Faba bean seeds 
produced under waler stress conditlon (giving firsl irrigation after six weeks 
from sowing) showed the lowest vicine content (Table 5). Vicine content 
varied in faba bean seeds as affected by micro-nutrients application. II is 
noticeable that. applying micro-nutrients caused vicine content to be reduced 
al all levels of applying if compared to control Ireatments. However, the 
greatest reductions were observed in seed produced from plants received 
0.30 g Zn + 0.00 g Mn Ikg seeds . 

Table (4) : Effect of f irst irrigation timing and micro-nutrient application 

Date of the (EI-Mohaya) from sowing 

Treatment After 2 After 4 After 6 Aft.r2 After 4 Aft,r fj 
weeks weeks wHks Mean weeks weeks weells Mean 

22.9 20.6 22.8 49.6 49.3 54.5 51.1 
23.6 22.7 18.8 21.7 46.9 ~3 .6 55.9 S2.1 
25.6 25_6 20.1 23 .9 SO.5 5\.1 56.0 52.5 
25.1 25.2 20.7 23.7 56.' 55.8 55.9 56.2 
24.2 19.9 20.' 21 .5 55.' 54.' 56.0 56.2 
25.1 20.3 21 .7 22.4 SO.5 53.2 SO.8 51 .5 
26.2 23.0 20.' 23.4 57.7 49.9 .... 8 54.2 
23.2 20.0 19.2 20.8 53.9 47. 1 56.6 52.6 
a5 22.4 20.3 22.4 52.9 51.6 54.' 5l.0 

0.36 1.13 
0.63 1.96 
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Trypsin inhibitor: 

Proteinase inhibitors are found in ptant tissues, they are particularly 
widespread in legumes. They afe proteins with molecular weights ranging 
from 6- 46 kda1. These .inhibhors combine wilh proleinases to yield an 
inactive complex which has a low dissociation constant , also covalent 
bonding occurs to a certain exlent between the enzyme and ils inhibitor. 
Trypsin inhibitor was found in laba bean seeds, however. proteinase 
inhibitors are moslly or completely inactivated by heal . Water stress showed 
a posilive effects on trypsin inhibitor content, whereas, taba bean plants 
produced under waler stress by delaying applying first irrigation produced low 
contained trypsin inhibitors seeds (Table 5) . It is concluded that drought 
conditions caused raba bean plants to produce seeds with less trypsin 
inhibitors. Trypsin inhibitor varied due to the amount of Zn + Mn application 
whereas, the trypsin inhibitor determined increased or decreased over the 
control value according to the treatment used. The lowest amount determined 
was found in seed produced from plants received 0.15 g Zn + 0.00 9 Mn Ikg 
seeds , therefore, micro-nutrient application showed unconslant response on 
trypsin inhibitor . 

Table (5): EHect of first Irrigation timing and mlcro·nutrient application 

Mol 
""2 

'Ii 

Aher2 

12.82 
14.02 
12.27 
15.00 
14.28 
12.08 
14.44 
15.08 
14.27 

14.79 
19.20 
13.16 
14.84 
13.48 
12.30 
14.88 
16.96 
15.1 9 

11 .40 
12.56 
11.71 
11.61 
11.89 
12.46 
12.39 
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