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ABSTRACT

This study was cenducted during the two successive seasons of 2000/2001
and 2001/2002 at Gemmeiza Agric. Res. Station; in Lysimeters { 2m in length, Tmin
widthand 2m indepth ) c uitivated by b road bean s eeds v ariety Giza 2. The
experiment was designed to study the effect of imigation intervals, i.e. irrigation
every fifteen days or irrigation every thirty days and nutrients application, N, P, Fe,
Mn and control. Macro nutrients, N and P were added at the rates of 20 kg N/fed
and 15.5 kg P.Osffed of ammonium sulphate and superphosphate, respectively.
Micro nutrients, Fe and Mn were added in the form of sulphate at the rate of
20 and 10 kg/fed, respectively on seed broad bean yield under four different soits.
This investigation was carrying out to determine the effect of irngation intervals
and nutrients appiication and their interactions on broad bean  production,
concentration and uptake of macro and micronutrients and some water relations of
the different scils under the study. Split plot design was used. -

The obtained results could be summarized as follows:-

1- The greatest seed and straw vields kg/fed were obtained with irrigation every fifteen
days was used with N and P addition individually for all the different soils under the
study. Seed and siraw yields per fed were enhanced with loamy soit than the other
Soils.

2- Total irrigation water applied ( T.1.W.A. ) increased by decreasing irrigation intervais
for all soils, irrigation every fifteen days was recorded the highest values of (
T.LW.A.). Sandy soil was recorded the highest amount of total irmigation water
applied, while the iowest one was obtained with ¢lay soil.

3- The highest consumptive use ( C.U.) for broad bean was obtained when irrigation
every fifteen days was used coupled with N addition for all soils; but the greatest {
C.U.) was noticed with calcareous soil, while the lowest one with the sandy soil.

4- On the contrary, water use efficiency ( W.U.E.}) for broad bean seed yield, the
highest value was obtained with irrigation every thirty days coupled with P
application for all soils under investigation. The greatest values of ( W.U.E))
were recorded by clay and loamy soils compared with the two other soils.

5- The greatest vaiues of any element concentration and uptake of broad bean seed
and straw were noticed by irrigation every fifteen days when the same element
was added than any other elements application. The greatest values of nutrients
concentration and uptake for broad bean seeds and straw w ere obtained with
loamy scil followed clay soit and the lowest one the sandy.
in general, it could be summarized that irrigation every fifteen days and adding N

and fertilization individually for all different soils produced the greatest seed and straw

yields per feddan and greatest values of any elements concentration and uptake.



El-Tawil, A.Y.

INTRODUCTION

Broad bean { Vicia faba ) is one of the important leguminous crops
cultivated in Egypt. its seeds are consumed in our country as a cheep
source of protein for human and animal. Therefore, any improvement in
the yield and the nutritional value of broad bean seeds is required. One of
the most important factors affecting broad bean production are soil moisture
and water irrigation. Water is the limiting factor of Agriculture production in
arid and semiarid regions, where irrigation is required either contensively or
extensively.

To obtain potential crop yields of broad bean, application of
adequate amounts of water at the proper time is considered to be of high
importance. Doorenbos and Pruitt (1975) concluded that seasonal
evapotranspiration , and accordingly water use efficiency was affected by
crop characteristics climate, length of growing season, time of planting,
soil moisture levels, and agricultural practices. Khamis (1987) found that
the seed and dry matter yields of broad bean and its water use efficiency
increased significantly with increasing soil moisture content from 50 to 75%
of the field capacity. Also, he pointed out that water use efficiency was highly
significantly by increasing soil moisture content from 50% to 75% of field
capacity of a sandy soil. Schneider (1991) pointed out that the estimates of
total water use -by Vicia faba for a growth cycle of 151 days ranged from
600-700 mm. Abd El-Mottale and Abbas {1992} found that the highest
vaiues of water consumption (1497 m’ffed) was obtaine from treatment
irrigated at 2 bars, while the lowest value (874m’/fed) was obtained from
treatment having irrigation at 10 bar. Ainer ef al. {1993) found that
optimum yield of faba bean was obtained by irrigation the crop at2 bar.
Water ¢ onsumptive use by fababeanranged from 1702 - 370 mm. at
Sakha and from 1752 — 3835.9 mm. at Gemmeiza. Water use efficiency
increased by increasing soil moisture stress. Wahba et al. (1993) reported
that the wet t reatment p roduced the highest value of seed vyield. They
also found evapotranspiration by faba beans increased as soil moisture
stress decreased, while the values of water use efficiency increased as
soil moisture stress ~ increased. El-Naggar el al. (1994} found that
lowering the depletion from available soil moisture tended to increase the
production of seed and straw of broad bean yields, the water requirements
and consumptive use of water. But on the contrary, water use efficiency
increased by increased available soil moisture depletion. In addition Hanna
et al. (1996) came to the same conclusions at Gemmeiza region.

The effect of water regime and fertilizers application on plant
constituents were studied by many investigators. Khamis (1987) showed that
increasing soil moisture content caused a highly significant increase in
concentration and uptake of NPK by broad bean seeds and shoots. Not only,
the macro-nutrients NPK affected by water regime but also micro-nutrients
are affected. El-Naggar et al. (1991) stated that concentration and uptake of
micro elements in grain and straw of wheat increased as soil moisture stress
decreased. They added also that NPK concentration in the grain and straw of
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wheat plants decreased by spraying Fe, Cu, Zn and Mn. Othman (1989)
found that N concentration and uptake by straw of broad bean was
insignificantly affected by the foliar a pplication of Zn and F e; whereas they
increased with high significance in seeds, and found that a P-concentration
and uptake by broad bean straw and seeds decreased by the same
treatments compared to the control treatment. Thalooth et al. (1981) reported
that high yield of broad bean seeds was obtained from foliar Fe.

Nitrogen is commonly the fourth most abundant element in plants,
following carbon and the elements of water, it is a constituent of amino acids,
nucleic acids and enzymes, so that it is important to both plant growth and
yield. El-Naggar et al (2001) found that the seasonal consumptive use
increased by increasing nitrogen application rate, increasing nitrogen
fertilizer rate from 60 to 90 kg Nffed decreased (W.U.E.) for clay and loamy
soils and increased it for calcareous and sandy ones. El-Naggar &t al. ( 1995)
reported that addition of any sources of nitrogen tended to increase N
concentration and uptake by stover and grains of maize. They also stated
that any addition from n itrogen tended to increasing in grain and s traw of
broad bean yields.

FPhosphorus is an important nutrients for crop production. Many soils
in their native state do not contain sufficient available P to maximize crop
yield, it plays an important role and release of energy during cellular
metabolism and inter in many organic compound. Hanna et al. (1996)
mentioned that seeds and straw yields of broad bean, the consumptive use
of water, water use efficiency and NPK conceniration and its uptake in
seeds and straw were increased by phosphorus application either to soil
or as foliar.

Manganese activates a number of enzymes, through its specific
involvement in any enzyme is not thoroughly understood. 1t is know to induce
a cycle of reaction within the plant. The role of Mn in photosynthesis is
clearly identified through its absolute necessary for water spiitting during
photosynthesis. Iron plays a key role in several enzyme systems in which
haem or haemin functions as t{he prosthetic group. These haem enzyme
systems comprise the catalases. Peroxidases and several
cytochromese. El-Naggar et al. (1994) observed that, with micronutrients
application to soil { Fe, Zn and Mn ), seeds and straw of broad bean, the
consumptive use of water and water use efficiency were increased.
They also mentioned micronutrients addition under the study, increase N
and K content in seeds and straw; also, micronutrients application increased
the uptake of N, P and K in seeds and straw. They also, stated that, the
addition of any microelement tended to increase the same element and
decreased the other elements. Finally, they menticned that the
micronutrients uptake in seeds and straw of broad bean plant increased
with micronutrients application to soil as fertilization.

The current work was aimed to investigate the effect of irrigation
intervals and addition of some macro and micronutrients on some water
relations, yield production of broad bean and nutrients uptake by broad bean
seeds and straw in different soils.
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MATERIALS AND METHODS

Two lysimeters experiments were conducted at El-Gemmeiza
Agricultural Research' Station, El-Gharbia Governorate during 2000/2001 and
2001/2002 seasons. A lysimeters consists of forty basin 2m in length, 1m in
width and 2m in depth were used in this study. Lysimeters divided into four
groups, every group were filled with a socil type nameiy clay, loamy,
calcareous and sandy soils. Each soil is considered as an independent
experiment a s s plit p lot d esign with two replicates. The main plots are two
water regimes { irrigation intervals ), the first was irrigated every fifteen days
and the second every thirty days. Nutrients application were considered
as sub treatment including nitrogen, phosphorus, iron, manganese
and control. Macro nutrients, nitrogen and phosphorus were added at the
rates of 20 kg Nifed and 15.5 kg P.Osffed of ammonium sulphate, and
superphosphate, respectively. Micronutrients, Fe and Mn were added in the
form of sulphate at the rate of 20 and 10 kgffed, respectively. The plot area (
2 x 1 m) was planted with broad bean Giza?2 variety. Broad bean s eeds
were hand sown in November 1% in 2000/2001 and 2001/2002 seasons.
Ptanted were thinned to double plants per hili and the distance between hills
was 20cm just 54 plants per basin area, apart ( 113400 plant/fed). Macro
and micronutrients were added one once as a soil fertilization. Broad bean
plants were hoed twice to control weeds before 2™ and 3™ watering,
respectively. Normal agricuitural practices for growing broad bean were
conducted in the usual manner followed by farmers at the region. Each basin
was harvested at the first week of May. The harvested plants were threshed,
seeds and straw yield was estimated for each basin.

' The chemical and physical analysis for the experimental soil were
measured according to the standard methods reported by Hesse (1971) and
Lovenday {(1974), Tables (1a) and (1b).

Samples of seeds and straw were ground wet digested and Nitrogen
was determined using micro Kjeldahl method as described by Hesse
(1971).Phosphorus was determined colorimetrically using the chlorostannois
reduced molybdophosphoric blue colour method as described by Jackson
(1967). Fe and Mn were determined using Unicum SP 90 atomic absorption
spectrophotometer.

Total irrigation water was added for each basin by water tap, and it
was measured by water meter, total irrigation water applied ( T.LW.A))
was calculated and recorded. Water use efficiency (WUE) was calculated by
dividing the marketable seed yield of broad bean (kg/fed.) by the water
consumptive use (cubic metre/fed.).Consumptive use {C.U. ) was determined
by collecting soil samples from each basin before and after 48 hours of every
irrigation and computed according to the equation, Israelsen and Hansen
(1962).

U= -6—2~—91x Db x —@xbasinaera
100 100

Where -
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U = Amount of irrigation water applied { m*/basin )

8, = Soil moisture percentage by weight after 48 hours from irrigation.
8, = Soil moisture percentage before irrigation.

Db = Bulk density (g/cm’).

60 = Depth of soil (cm); i.e. root zone of broad bean.

Table ( 1-a ) : Some physical properties of different soils under the

study .
Particle size distribution Moisture constants
{%} Soil Bulk {%e)
Soil type coarsel Fine ?./3 c?,g?’ texture |densi
Clay | Silt sand | sand class {{gfcm”y F.C. | W.P.| AW.

Clay 4590 133.11| 7.02 {13.30{2.90| 340 Clay 113 | 4230 (19.40| 22.90
Loamy | 29.95 {36.8511.23|22.1812.80| 3.30 | Loamy | 1.22 | 37.60 |17.20| 20.40

Calcareous| 10.10 [15.70[12.82| 50.74 | 1.00| 25.90 f:a";i 152 | 2080 9.50 | 11.30

Sandy 6.93 j5.15(12.26|74.631060| 420 ¢ Sandy | 1.95 11410 | 6.20 | 7.90

Table { 1-b ) : Some chemical properties of different soils under the

study .
Soiluble Cations™ ( Soluble Anions* EC* i .
Soil meqfl) ( meg/l) mmho %H "|n 1.t2.5 Available { NPK )4
type s - + CO{hc ¥ . .slem aq olf wa .er
Ca™ (Mg~ Na"| K" (" 0,1 CL™ (SO, suspension/ N | P K

25C°
Clay 119.10]11.30|6.80{1.90(0.29|0.99)19.80|18.02] 3.90 7.90 35.90/6.10{ 345.00
Loamy {13.80110.05|5.70|0.74 10.25{0.68!18.71] 9.65| 3.00 7.80 32.70[7.80| 285.00
Calcarecus{ 8.51 | 1.90 {5.10{0.90]0.49|0.8415.91[8.27| 1.50 8.50 13.50[2.80] 80.00
Sandy |3.46)1.72/5.30/0.82]0.81]0.39]3.60[{6.50] 1.10 7.20 8.20|1.70] 45.00

* EC , Soluble cations and anions were determined in soil paste extract.

Data were statistically analyses according to the procedure
described by Snedecer and Cochran (1967). L.east significant differences was
used to compare b etween treatments. C ombined a nalysis between the two
seasons was done according to Waller and Dunchan (1969).

RESULTS AND DISCUSSION

Seed and straw yields:

The data in Table 2 showed that the greatest mean values of seed
and straw yieids k g/fed at d #ferent s tudy s oils are o btained w hen i rrigation
was every fiflteen days. Increasing irrigation intervals tended to a sharp
highly significant decrease in seed and straw yieldsffed. The decrease of
seed and straw yields at high irrigation intervals for the soil under study may
be due to the decreases in available water which plants needed it all over
the growing season. The greatest seed and straw yields of broad bean were
recorded in loamy s oil followed by clay and | asty s andy s oil. T hese results
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are in agreement with those obtained by Khamis (1987), El-Naggar ef al.
(1994) and Eisa and Hanna (1997).

Table(2):Seed and straw yields/fed as affected by irrigation intervals
and nutrients application and their interaction at different
studied soils (Combined of the two seasons }.

Soil types
Irrigation | Nutrients Clay Loamy Caicareous Sandy

intervals ppplication geoy | Straw | Seed | Straw | Seed | Straw | Seed | Straw
kgffed | kgifed | kaffed | kaffed | kg/fed | kaffed | kgifed | kg/fed

Cont. 1521.8 | 1821.3 | 1640.2 | 1940.8 | 750.8 | 1069.3 | 405.8 ; 710.5

N 1911.9 [ 2211.2 | 2014.1 | 23207 | 963.7 [ 1273.3 | 504.6 | 899.3
Every 15 P 2110.3 | 2410.3 | 2354.3 | 2652.5 | 870.4 [ 1180.5 | 683.2 | 999.7
days Fe 1800.5 | 2100.7 | 1987.5 | 2273.9 | 865.1 | 1173.1 | 673.4 | 9825

Mn 1784.1 | 2084.1 | 1835.7 | 2131.6 1 801.9 | 1109.4 ; 591.7 | 838.8
Means | 1825.7 | 2125.5 | 1966.4 | 2263.9 | 850.4 | 1161.1 | 589.7 | 896.2

Cont. 1480.3 | 1721.3 | 1560.3 | 1840.2 | 622.3 | 969.3 | 360.8 | 710.5

. N 1822.6 | 2106.5 | 1934.6 | 2225.1 | 850.1 | 1175.7 | 522.7 | 782.4
Every 30 P 2005.4 | 2310.8 | 2223.2 [ 2552.8 ; 768.7 | 1091.5 | 631.3 | 910.3
days Fe ~|1708.9 | 2002.5 | 1879.3 { 2153.7 | 758.6 | 1073.1 | 600.5 | 891.4

Mn 1622.2 1 1986.3 | 1741.8 [ 2031.6 | 693.2 [ 1017.1 | 520.3 | 785.3
Means | 1727.9 | 1667.9 | 1367.8 | 2160.7 | 738.6 | 1065.3 [ 527.1 | 816.0

L.S.D for irigation 5% | 25.9 209 1.7 6.1 26.1 0.9 188 | 574

Means of fertilization 1501.1
Cont.
N | 1867.3 | 2158.9 | 1974.4 | 2272.9| 906.9 | 1224.5 { 558.7 | 840.9

P 2057.9 | 2360.6 | 2288.8 | 2602.7 | 819.6 [ 1136.0 | 657.3 | 955.0
Fe 1754.7 | 2051.6 { 1933.4 | 2213.8| 811.9 | 1123.1 | 646.0 | 837.0
Mn 1703.2 | 2035.2 | 1788.8 | 2081.6 | 7476 | 1063.3 | 556.0 | 837.1
L.S.D for fertili. 5% 196.8 | 2504 | 231.0 | 2426 | 985 | 138.8 | 73.3 | 104.0
L.S.D forintera. 5% NS. NS. NS. NS. NS. NS. NS, NS.

1771.3 | 1600.3 1 1890.5 ) 686.6 ; 1019.3) 383.3 § 710.5

Conceming the effect of nutrients application on seed and straw
yields of broad bean, datain Table 2 show that s eed and s traw y ields
kg/ffed significantly increased by the nutrients addition under the study in the
case of sandy and clay soils except the Mn application for the clay soil; while
in the loamy soil seed and straw yield: significantly increased by the nutrients
addition except aiso Mn addition, but the calcareous scil seed yield
significantly increased with nutrients application except Mn element, while in
the same soil significant increase for straw with N but non significant
observed by others nutrients.

Generally, the application o fany n utrient from e iements u nder
investigation for the studied soils caused increases in seed and straw yields
of than control, also the data revealed that, the greatest seed and straw
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yields were cbtained with P application foliowed by nitrogen in all soils.
Also, the loamy is best soil produced the grealest seed and straw yield of
broad bean while the sandy is the last one. The increment of seed and straw
yields by nutrients addition may be due to the role of these nutrients and that
it was important to both plant growth and yield. These results arein
harmony with the findings of El-Awag et al. (1993}, El-Naggar et al. (1994)
and Hanna et al. {(1996).

Regarding the interaction effect between irrigation intervals and
nutrients application, it was found that seed and straw yields/fed
insignificantly affected as showed in Table 2. It was noticed that the best soil
for produced the greatest seed and straw yield was the loamy soil which
were recorded 23543 and 2652.5kgffed respectively; and the | owest s oil
was sandy soil which were 683.2 and 999.7 kg/fed respectively.

Total irrigation water applied (T.LW.A.)

The total amount of irrigation water appliea for the two treatments of
irrigation intervals are presented in Table 3. The average water applied for
the two growing seasons were decreased by increasing irrigation intervals,
where the highest values were obtained with irrigation intervals every fifteen
days treatment of the four soil groups.

Generally, total irrigation water applied for sandy soil were recorded
the highest values among the four soiis, while the clay soil were reflected the
lowest one. The suitable irrigation water applied which gave the greatest yield
reached 451.3,466.8,482.2 and 489.5 mm water depth for irrigation interval
every fifteen days treatment for clay, loamy, calcareous and sandy soils
respectively. The present resuits are in agreement with those obtained by
Sammis (1981), Hanna ef al. (1996) and El-Naggar et al.{2001).

Water consumptive use (C.U.)

Table 3 illustrated that the general means of consumptive use are
generally influenced by irrigation intervals. Increasing the irrigation
intervals caused a progressiveiy highly significant d ecrease in ¢ onsumptive
use of the four scii groups. The highest value of consumptive use was
recorded for loamy soil and the contrary was for the sandy one, it was
reached 3486 and 2604 mm water depth for loamy and sandy soils
respectively. The increment of consumptive with decreasing irrigation
intervals may be due to the increment of evaporation from soil and plant
surface as well as transpiration as a resuit of increasing the moisture content.
Simiiar resuits were found by Ainer et al. (1993), E-Naggar et al. (2001).

Concerning the effect of nutrients application on consumptive use,
Table 3 show that, there was significant increment for consumptive use by
any nutrient element addition in sandy soil only than controi treatment; while
in the clay and calcareous soils, significant increment for {C_U.) with nitrogen
element addition compared with control, but for these soils non
significant increment between another addition nufrients and control
treatment; in the loamy soil non significant differences between addition any
nutrients and control on (C.U.). Generally, addition any element of soils
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Table 3 : Sead yleld in kgifed and some water relations as affected by Irrigation intervals and nutrlents application and thelr interaction at diffarent

studied soils { Combined of the two seasons).

Soll types
Imigation| Nutrients Clay Lo& b Calcareous Sand
intervals} spptcaton | Seed [ TIWA. | C.U.° JWUE ™| Seed |T.LW.A' CU~ [WUE'™] Sesd |TIW.AY CU™ [WUE™| Sead T.q.w.A.*T'c"yU"'. T T ()
- | kgiled |m¥ed[mm| mm kg/mm od |mimdimm| mm | kg/mm | kgffed [mited|mm| mm kgimm | kgffed [mHed[mm] mm Ag/mm
Cont. | 1521.80 32120 |_4.70 | 184020 34640 [ 470 | 750.80 | 200101 250 | 405.80 250101 180
N__[191190 | 36010 | 5.20 |2014.10 Q (380,10 860 | 963.70 | o 366.70 | 2.60 | 594,60 275.90 2.20
Every 15 [P [211050] & | @ 3301 690 [235430] & |8 [3Be20] 680 87040 .. | & [34020] 260 [e8a20] & (R [2e820 2.60
days | Fe [150050] § | § [San70] 640 [veers0] § | 8 [3d00] Se0 [sesio] & |G [msia0] 2e0 [eradol f [ [ZBrr0 2.70
Mn_ | 1784.10] © 33020] 5.40_ [ 1835.70| * 33620 540 | 801,90 32630 | 250 | 691.70] © 256,90 230
Means | 1625.70 335.80 | 5.40 | 1966.40 34860 560 | 850.40 337.30 1 250 | 589.70 280,40 730
Cont. | 1480.30 "230.10 | 6.40 | 1560.30 240.10| 650 | 672.30 20140 | 3.0 | 260.80 175.20 710
_ N__[182260] o | o [24580] 740 |1984.60 g e 251301 770 | 88010} o | [3B040] 730 [B270} o 201,90 230
|Every30 [P [200840) .2 | 5 [24380] 820 |222320] I |~ [26040] 880 |7e870| = B[ 25250 [ 310 [63130] & B [Tes.e0 3.30
days | Fo [170890] § | & [23810[ 7.0 [1879.30 & | & [231.70] 810 | 75660 @ |5 (24530 | .10 | 60050] @ |3 [Fe0.10 320
Mn 11622.30| T 23620 | €80 |1741.80| © 23930) 730 |e9az0| - 23160 | 300 [ 52030 - 185.70 2.80
Means | 172{.90 238.00 | 7.20 | 1BB7.B0 24480 | 780 | 73860 26220 | 280 |527.70 156.30 3.40
L.5.D for imigaton 6% | 25.85 | = | -—| 8.31 - — (== 33 — — | = {| 208 — | = I-=] 463
Means of feriizeton
Cont. }1501,10 273.30| 550 |1600.30 30150 530 | 686.60 27120} 250 ] 3saag 220.50 .70
N [1867.30 (207601 6.40 |1674.40 34010 580 | 006.90 20150 | 3.10 | 558.70 (340,70 230
P [208790 280.10 | _7.40 | 2288.80 35020 650 | 818.60 28740 | 290 |657.30] 26010 250
Fe [1784.70} (37320 640 | 109340 21070 640 | B11.90 281.30 | 290 | 846.00 [ 25160 2.60
Mn [1703.20 27530 6.20 {1776.80 30920( 580 | 747.60 280.20 | 270 | 666.00 355.90 2.20
L.8.D forfertili. 5% | 196.80 | - | - { 18,40 - = — | --| NS. uan - |1 17.33 - - |-—| 11.60
L.8Dforintera 5% | NS. | -] --=] NS. - -~ | —] NS. — |1 17.33 — ws |-] NS,
* Total inigation water applled. ** Consumptive use. ***Waler use efficiency.
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under the investigation tended to increasing in (C.U.), but the increment was
highty with N and P addition. the highly consumptive use was found in loamy
soil with phosphorus which was recorded 350.2mm water, on the other hand
the lowest of consumptive use with nutrients addition was 240.7mm water for
sandy soil with nitrogen element addition. This increase may be due to the
increase of vegetative growth, plant healthy and response of all soils under
the study to nutrient elements addition. El-Naggar ef al.(1995), El-Naggar et
al. {1996), Wahdan et al. (1996) and El-Naggar ef al. {(2001).

As for interaction between irrigation intervals and nutrients addition
on {C.U.), Table 3 revealed that, non significant differences was found in alt
soils e xcept t he calcareous s oil. The highest values for consumptive use
affecting by interaction were recorded for the irrigation interval every fifteen
days coupled with nitrogen element for all soils under the study except the
sandy scil. These results are similar to those obtained by Mohamed et al.
(1995), El-Naggar et af. {1996) and Hanna and El-Awag {(2000).

Water use efficiency (W.U.E.).

Water use efficiency (kg of seed broad bean yield per mm of water
consumptive use) for the two studied irrigation intervais and application of
macro and micronutrients are presented in {able 3. Data revealed that
(W.U.E)) increased with increasing irrigation intervais for all soils. The
highest vaiue of (W.U.E.) was obtained with irrigation intervals every fifteen
days for the loamy soil which was recorded 7.6 kg/mm and followed the clay
soil at the same treatment of irrigation which was recorded 7.2 kg/mm, in the
last the calcareous s oil c ome, which was recorded 2 .8 k g/mm, the highest
values of (W.U.E.) for the loamy and clay soils than others soils, may be
attributed to the high production of seed broad bean in these soils with
optimum using of water . Similar resulls were obtained by El-Awag et
al.(1993) and El-Naggar ef al. (1994).

Regarding the effect of nutrients application on (W.U.E.), it couid be
seen that from Table 3 any addition for any nutrient caused increasing for
(W.U.E.) of all different studied soils. The highest values of (W.U.E.) among
nutrients addition were obtained from phosphorus application ir: clay and
loamy s oils, w hich were recorded 7.4 and 6.5 kg./mm. respectively; for the
calcareous soil the highest value for (W.UE) was 3.1 kg/mm was
obtained with nitrogen application; while the highest value of (W.U.E.) of
sandy soil was with iron. This is due tothe i mportant o f p hosphorus
fertilization in alluvial soils, also the role of phosphorus in plants, these
tended to obtained of higher production especially with broad bean. But the
sandy and calcareous soils ail the nuirient elements were very important.
These results are in agreement with those obtained by Hanna et al. (1996).

As for the interaction effect between irrigation intervals and nutrients
application on (W.U.E.) data presented in Table 3 show non significant
differences on W.U.E. values but it could be noticed that irrigation intervals
every fifteen days with phosphorus application in all studied soils recorded
the highest values of (W.U.E.), which were 8.5, 8.2, 3.3 and 3.1 kg/mm for
loamy, clay, sandy and calcarecus soils respectively. These results are in
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harmony with the findings of El-Naggar et al. (1994), and Hanna et al.

(1980).

Nutrients concentrations for seed :

The data in Table 4 show significant differences in all nutrients
concentrations of seeds except P element as affected by irrigation intervals
for d ifferent s tudied s oils. G enerally, from T otal 4 it could be seen obvicus
that, irrigation every fifteen days caused increases in all nutrients
concentration of seeds ¢ ompared w ith i rrigation e very thirty d ays e xcept
iron nutrient which was recorded 173.2 and 151.1 ug/g. dry weight for
irrigation every thirty and fifteen days respectively. These increment of all
nutrients by irrigation every fifieen days may be attributed to, the effect of
available secil moisture content on the solubility of these nutrients compounds
in all different soif under the investigation. These findings generally
agreed with the results of Khamis (1987}, E I-Naggar et al. {1991)and EI-
Naggar ef al.(1994).

Concerning the effect of nutrients application on elements
concentration of broad bean seeds, data in Table 4 indicated that, significant
increases was founded for any concentration element when it was added, but
with added another elements were noticed increased for element
concentration without significant for different studied soils. The results in
Table 4 could be seen clear that, concentration of all nutrients for seeds
were highest in loamy soil followed by clay soil and the last with sandy soil.
This was due to the high fertility of clay and loamy soils than the other
soils under the investigation. This concept is supported by the results of

_Ghaly et al. (1984) and El-Awag et al. (1993).

Regarding the interaction effect between irrigation intervals and
nutrients application on broad bean seeds nutrients concentration, it could be
stated that theré is non significant in these characters as showed in Table 4.
Generally, irrigation every fifteen days with any element added, tended to a
higher increasing of the same element concentration, also caused a little
increment for element concentration when were added by another elements
compared with control in all soits. The highest values for nutrients
concentration were recorded with loamy soil in case of irrigation every fifteen
days than the other soils. These results are in good line with thase reported
by Thirumurugan ef al. (1984), Halevy et al. (1987) and Hanna (1990).

Nutrients concentrations for straw:

The data in Table 5 show significant increase in P, Fe and Mn of
broad bean straw concentration at irrigation every fifteen days in clay soil,
except N concentration was increased without significant; but significant
increase of all nutrients concentration in straw by also irrigation every fifteen
days, except the iron element it w as i ncreased b y irrigation intervals in
loamy soil. The results indicated that, N and Mn concentration in straw
recorded significant increase with irrigation interval every fifteen days, while
the two others nutrients i ncreased without s ignificantly at also the irrigation
interval in the calcareous soil, increase in P and Mn concentrations of straw
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Table 4: Macro and micre nutrlents concentrations of broad bean seeds as affected by irrigation intervals and nutrients
application and their interaction in different soils { Combined of the two seasons ).
Soil types
irrigation | Nutrients Clay Loamy Calcareous Sandy
Intervals | application Magro nutrsnts Micro nutiients Macro nutrients Micro nutrients | Macro nutrients | Micro nutrients | Macro nutrients Micro nutrients
{uolp) {mg/g) (g, (mg/g) _{pgfg) __{mglg) {ug!
N P Fa Mn N P Fo Mn N P Fe Mn N P Fa Mn
Cont. | 40801 4.80 }172,30 21.80] 51.30] 5.80 | 181.30 | 24.20] 21.60| 3.00 1 130.80] 19.40| 17.60 | 3.10 | 116.90 ] 16.00
N 4850] 8.30 181,20} 3010] 59,40 6.20 ] 196.60) 3670/ 35.20] 4.10 | 13590 24.20] 27.30 | 3.70 | 124.40 | 19.80
Every 15 P 43.70] 880 |185.10] 21.20| 58.70| 10.10 | 196.20 1 37,20} 30.40| 5.80 | 136,40 | 23.80{ 23.80 | 4.80 | 122.80 | 18.30
days Fe 41680| 530 1189.30| 28,40 | 53.90 | 5.90 215.70 ] 35.40 | 28.90| 4.00 | 154.70[22.70| 2210 | 3.40 | 139.20 | 17.20
Mn 41,307 5.70 1178.50] 49.50 ] 51,70 ] 5.80 ] 185.10] 53.80] 20.20} 4.40 ] 132.30] 35.10] 22.70 | 3.50 ) 130.60 ] 27.60
Means | 35.10 | 8.20 |151.10| 32.40 | 55.00 | 6.60 | 195.00 | 37.50 | 29.10| 4.40 | 138.00 | 25.00 | 22.60 | 3.70 | 127.40 | 19.9¢
Cont. | 32.00{ 420 :162,00} 18.40] 4200| 4.00 | 170.20 | 20.907 19.00} 3.10 | 121.00] 15.50 | 13.30 | 2.80] 110.1Q | 13.20
N 40.80 1 4.90 (17530 26.00,; 51.00 | 530 [181.00,31.20;30.40] 3.60 | 129.20 {22.10{ 23.00 | 3.00 { 120.29 | 15.10
Every 30 P 3570 | 8,90 |[176.70] 25.20 | 48.20 | 8.20 | 180.20 [ 32,10 26.20] 4.50 { 127.10] 21.90 ] 20.70 | 4.20 | 116.00 ] 15.20
days Fa 3400 4.40 118050 2460 | 48.10| 5.10 | 165.30 | 30.00 [ 25.10| 3.30 | 145.00| 20.30 ] 20.10 | 2.00 | 132.90 | 14.70
Mn 34.20( 430 [171.30{ 31.00§ 44.80 | 5.00 | 175.40 [ 41.20{ 25.00{ 3.20 [ 122,30 30.20{ 20.20 | 2.80 { 118.00 | 20.30
Means | 35.40 | 480 [173.20]| 25.00| 4660 ] 570 | 180.40 [ 31.10]25.00| 3.00 {129.10] 22.00] 15.40 | 3.10 | 120.00 { 15.70
LS Dtorimgetion 6% | 238 | 742 | 184 1 035] 041 | 129 | 184 ] 122 | 123 NS | 1631034 ] 027 | 007 005 | 0.14
Means of fertilization
Cont. | 38.40| 4.60 (167201 20.10| 47.10| 540 | 175.80 | 22.60 ; 20.30 3.50 [120.80117.50| 15.60 | 3.00 | 115.00 | 14.60
N 4520 5.60 J178.30] 28,30} 5520 ] 5.80 | 188.80 ) 34.00 ) 32.80] 3.80 | 132.60) 23.20{ 25.20 | 3.40 1 122.30 | 17.50
P {3070{ 7.90 [180.80( 28.20 | 53.50 | ©.20 | 188.20 | 34.70128.30| 5.40 | 131.8022.80 | 22.30 | 4,50 | 120.80 | 16.80
Fe 37.80 | 4.90 [189.80]| 27.00 | 50.00] 5.50 | 20550 | 32.70] 27.50| 3.70 | 150.30 | 21,50 21.40 | 3.20 | 136.10 | 16.00
Mn 37801 500 [174.90{ 40.30{ 48.30] 540 ! 180.30{ 47.50 ] 26.60] 3.60 | 127.30] 32.70 21.50 { 3.20 { 124.30{ 24.10
LSDforfertii. 5% | 578 | 691 | 1930 | 3.31 | 4.29 | 2.59 N.5 NS | 391 [ NS | 1785 | NS | 416 | 114 17.06 | 3.02
L.S.Dforintera. 5% | NS. NS. NS. NS. NS. NS. NS, NS, | NS. | NS. NS. NS, NS. | NS. NS, NS.
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Table 8: Macro and micro nutrients concentrations of broad bean straw as affected by irrigation intervals and nutrients
application and thelr interaction in different scils { Combined of the two seasons).

Soil types
Cla Loa Calcareous Sand
'i:: ilgemz ::;?:;;:n "Mucro nutifents xhcro nutrients | Macro nutfants Td{cm huirients | Macro nutrients [ Macro nutrients | Macro nutrients M!ICFD Nl trients
!"‘ﬂ!ﬁ! imgig) {mg/gh {m {mp/g) (mag) {m Imgr—g)
N P Fe Mn N P Fe Mrt N P Fe Mn N P Fe Mn
Cont. 4601 3190 133.10] 10101 550 | 420 | 4080 4210| 410 | 280 | 3160 050 | 3.20 { 250 { 25.80 8.10
N 830 ] 3.80 {4430 1820 ]| 920 ] 490 [ 4470|1820 ] 560 | 3.20 | 38.20 | 9.80 | 480 | 3.00 [ 32.70 8.80
Evary 15 P 510] 8.90 | 4550 1750 6.10 7.80 {43301 1540 | 4.70 | 580 [ 3790 | 9.80 | 4.10 [ 4.80 { 32.30 8.70
days Fa 4201 37016910] 1630 | 570 | 380 | 73901 1380 | 430 | 31016130 940 | 360 | 2.80 | 58.40 8.00
Mn 410 ] 3.80 {4300 2270] 530 | 380 | 41301 2680 | 420 { 310 | 3610 | 21.40] 350 | 2.70 | 30.60 19,30
Msans | 530 | 430 | 48.00| 17.00 | 640 | 4.60 | 4060 1650 | 460 | 3.00 | 34.00 | 12.00] 3.30 | 3.20 | 38.00 10.60
Cont. 400 ] 3.00 13190 880 ; 500 400 [3510] 1040 380 ( 250 | 2730 | 850 | 3.00 [ 230 | 21.70 7.80
N 8.50 | 3.20 40.80| 1540 880 | 410 | 40,20 13,20 | 500 | 3.00 1 3180 900 | 420 | 2.80 | 28.20 8.50
Every 30 P 470 510 [ 4130} 1480 560 | 680 | 41 .80 1410 | 4.20 | 490 | 3080 | 8.80 | 3.60 | 4.30 | 28.00 8.70
days Fe 430 ) 3301600071220} 650 ) 3.20 | 68.70] 1190 420 ]| 3.00  54.20| 870 | 3.50 { 2.70 | 50.30 7.30
Mn 420 ] 320 [39.10]21.30| 540 | 3.10 | 38.20[ 21.20 | 400 | 290 | 268.90 | 20.00 [ 3.40 | 2.60 | 27.00 15.60
Means | 4.70 {1 3680 14260114501 830 | 430 1448011416 | 420 { 270 1 3460 1 1100} 350 | 290 | 31.00 8.80
t 5Dforimigations% | NS | 007 | 122 | 163 | 0.07 | 014 { 100 | 122 | 014 | NS | 333 | 0.34 | 0.41 ] 0.20 N.S 0.48
Means of fertilization
Cont. 4.30 | 310 [ 3500 950 | 530 [ 410 1 38.00) 11.30 | 400 | 2.70 | 2950 | 9.00 | 3.10 | 2.40 | 23.80 8.00
N 740 | 350 | 42680 1680{ 900 | 1.50 {4250} 1470 | 530 | 310 | 3510 | 950 | 480 | 290 | 30.50 8.70 |
P 490 [ 8.00 | 43.40] 1610 | 5980 | 740 | 42501 1480 | 450 | 540 | 3440 | 930 | 390 | 480 [ 30.20 870
Fe 430 ] 350 [ 6460 14.30| 610 ] 3.60 | 71.30| 1280 | 430 | 3.10 { 57.80 | 910 | 360 ] 280 | 54.40 7.70
Mn 420 350 ] 41.10] 22,90 | 540 | 3.50 | 39.80[ 2360 | 410 | 3.00 | 3250 | 20.70| 350 | 2.70 | 28.80 17.50
LS Dforfertili. 5% | 1.02 | 0.82 | 4.92 NS | 122107 | 538 | 589 | 117 ] 0.76{ 442 | 268 | 0.87 | 1.04 | 851 1.92
LS Dforintera 5% | MS. | NS. NS. 2.04 | NS. | NS, NS. NS. NS. NS. NS, NS. NS. | NS, NS. NS.
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by irrigation at the near irrigation intervais, while were N and Fe at the
near irrigation intervals were increased but without significant in the sandy
soil.

In generally, the loamy soil recorded that, the highest values of
nutrients ¢ oncentrations in straw compared t he o ther s oils. This finding
agrees with that of EI-Awag ef al. (1993) and El-Naggar et al. (1994).

Concermning the effect of nutrients application on nutrients
concentrations for straw, the resulis showed that non significant increase for
N concentration in straw with P, Fe and Mn application compared control,
while there is a significant increase for N concentration with N application
was found and non significant increase for P concentrations in straw.
However, a significant increase for iron concentration compared with control
when were added all elements under the study; but in case of clay soil, non
significant increases for Mn concentrations in straw of broad bean compared
with control.

In respect of loamy soil, data in Table 5 showed that, concentration of
nutrients in straw as affected by nutrients application. The results indicated
that, significant increase for N concentration with N nutrient application
but nen significant increment of N by other nutrients addition than control,
and significant increase in P concentration than control, N application
caused increment in P concentration but without significantly, inversely
addition of other elements tended to decreasing in P concentration compared
with confrol; regarding Fe concentration. Addition of Fe element caused
significant increase of F e c oncentration, w hile a pplication of o ther nutrients
tended to non significant increment of Fe concentration than controi;
significant positive effect for Mn concentration with addition it, but non
significant increase for Mn concentration when the other nutrients applied
compared with control.

Regarding the calcareous soil, significant increase for N
concentrations with it addition, and non significant increases of N
concentrations with other nutrients application compared control. In addition,
a significant increases of P concentrations by addition of all elements than
control, The results indicated that all elements addition recorded positive
significant increase for Fe concentration except addition of Mn than control;
Mn concentration significantly affected with it addition, but the other nutrients
dont recorded significantly compared control. _

Concemning the sandy soil, data in Table 5 illustrated clear that
significant increases of N concentration with N application, but non significant
increment on N cencentration by application the other elements under
investigation than control; was found P concentration was affected
significantly by addition of it, but non significant increment for P
concentration with addition of the other elements than control. In respect of
Fe concentration, d ata r evealed that all e lements w ere r ecorded s ignificant
increases for F e concentrations except Mn addition was recorded non
significant increment than control; Mn concentration in straw non significant
increase for Mn concentrations with application of ali elements under
study. This finding consider with the results of Halimark and Barber (1984),
Khamis et al (1987), El-Naggar et al. (1993) and Hanna et al. (1996) they
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reported that addition of any elements nutrient to soil significant increase
concentrations of this elements in seed and straw of broad bean.

The interaction between irrigation intervals and nutrients application
on nutrients concentrations of broad bean straw, data in Table 5 showed non
significant interaction of these characters.

Nutrients uptake for seed:

The datain Table 6 show significant increases in N, P, Fe and
Mn uptake at the near irrigation intervals for all different soils under
investigation. The toamy soil were recorded the highest values of these
nutrients uptake for broad bean seeds than the other soils followed by the
clay soil and the last sandy one. The increasing of nutrients uptake in seed
might be due to the two factor, the first is the effect of avaiable soil moisture
content for all types of soils on the solubility of these nutrients compounds
in soil, the second factor due to increasing the broad bean seed vield with
irrigation every fifteen days. Similar results were obtained by El-Naggar
ef af. (2001).

Concerning the effect of nutrients application on nutrients uptake,
the results indicated that, significant increases in seeds nutrients uptake
compared with control with application of any elements from these
elements in the four s oils under the study. it could stated t hat, the highest
values for any nutrient uptake for seeds than control were obtained with
addition of the” same element. The increasing of N, P, Fe and Mn uptake in
broad bean seeds might be due to the role of these nutrients speciaily
micronutrients for organization in rapid alteration of nutritional compounds
within plants through its effect on the enzyme and other metabolism activity.

" Similarly results were founded by Halevy et al. (1987), El-Naggar et al.
{1994) and El-Naggar ef al. (2001).

As for the interaction between irrigation intervals and nutrients
application on nutrients uptake of broad bean seeds, the results in Table 6
indicated insignificant differences due to the interaction on nutrients uptake
of seeds.

Nutrients uptake of straw:

The results in Table 7 indicated that nutrients uptake of broad bean
straw as affected by irrigation intervals, high significant increases were found
for alt nutrients uptake by irrigation every fifteen days of different studied
soils. The loamy soil proved that the values of nutrients uptake for straw were
higher than the other soils and the last one was sandy soil. The increments
for nutrients uptake of straw at a near of irrigation intervals may be attributed
to a role of high available soil moisture content in different soils on the
solubility of these nutrients compounds in soil and increasing of straw yield
with irrigation every fifteen days. Similar results were obtained by El-Naggar
et al. (1981) and Hanna et a/. {1996).

Concerning nutrients elements application on nutrients uptake in
broad bean straw. The results showed that significant increases for nutrients
uptake than control in all soils by addition any element under the study.
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Table 6 | Macro and micro nutrients uptake of broad bean seeds as affacted by irrigation intervals and nutrients application and their interaction in different soils {Combinad of the

WO Seasons ).
Soil types
Irrigation | Nutrierts Cla Loamy Calcareous Sand
intorvals | aetoncn [sead jmia | TOSE [ Wiors rdents —— Mo o oaed v Mau: " % Thtiers nurrn gted]  Swed "Wacrs aarfons ["m‘ﬁ"ﬂﬁ;""
Wl N 1T P | Fe [ Mn] ™™ "N | P { Fo | Mn| " TR T P | Fe_ | Mn |“NM T 51 F | Wn
Cont. 11521.80] 62091 7.468 | 2822113318 16840.20] 8414} 851 [ 20737 | 3060 (75080 | 16221203 ] 9820 [ 1467| 40580 728 | 1.28 4866 649
N 1911.00] 04.64 | 12.04 [ 348.44 | 57.5512014.10] 119.63] 12.49] 30567 [ 7382 | 063.70 ) 3302 | 385 [ 13097 (2332 66460 [ 16.23( 220 | 7307 | 11.83
Every 16 [P __|211080] 62.22| 18,57 | 300.52| 85841 2354.30] 136.20] 23,76 | 46161 | 67.58 | 870.40 | 26.46 | 5.05 [ 118.73]| 20.72| 683,90 | 16.26 [ 328 | 83.80 ] 12.50
days Fe 1800.50] 7490 | 9.54 | 35B.84]52,93(1987.60] 107,13] 11.73| 428701 7036 | 86510 | 2620 | 3.46 1 13383( 1064 67340 1468 220 | 9374 11.58
Mn_ [178410] 73.88 | 10171 318.47 [ 88.3111835.70| 8481 [ 106571330701 08768 | 80190 1 22.61 | 3.20 | 108008 2815|691.70f 13.43| 207 | 7728 | 16.57
Means | 1825.70] 84081 11.32| 275.88| 59.15] 1966.40] 108.15 1'2.9&_’_3§_§A45 73741865040 ] 24.76 1 374 111736 [ 21.26 ] 589.70{ 13351 218 | 7543 11.74
Cont. 480.30) 47.97 | 8.22 | 230.81127.24]|15660.30| 88.94 | 785 | 268556 3281 | 62230 | 11.82 O3 1 7530 | 065 (36080 480 | 1.05 [ 3072 ] 478
N 1822801 7454 893 | 310.50(47.30] 1934 80| 8866 { 1025 ( 350.18 | 80.30 [ 85010 [ 2584 § 306 | 109.83{18.79¢ 52270 ( 1202 | 1.57 [ 8283 | 7.88
Every 30 P 2005.40 71.5_6-1 13,84 | 354.35 | 60.5412223.20]| 107.16]| 1823 ]| 40062 | 7136 | 76870 | 2014 | 377 | 97.70 | 1683 631.30 | 13.07] 253 1 7512 | 960
days Fa 708.00] 58101 7.52 [ 309.48{4204]1872.30| 8564 | .58 [ 38702/ 5633 75860 [ 19.04 | 260 : 11068 15.40] 60050 | 1207 74 17981 883
M 1822.20f 5548 8. 277.88 | 50 174180 7803 | 871 (305517 71.76 | 693.20 { 17.33 ) 222 | 8478 {2083 520.30 ( 10.51; 148 | 6140 [ 10.58
Means | 1727.00] 81.17 | 8,47 | 200.27 | 43.20( 1387 80| 87.04 | 1065]336.95] SRO0 | 73860 | 1847 | 222 95356 [18.32]627.10] 812 | 163 16325| 828
L.5.0 for S| 2585 | 070 ! 037 | 24 { DO6] 1.70 072 | 128 | 0O 381 [ 2613 | 132 (014 026 | 350 1878 | 0.02 | 033 | 024 | 1.03
feriikzaton A
Comt. {1501.10 Er‘.ﬂ‘ 6.84 ,ﬁm 30.21[1600.30) 7554 | 558 {26147]3615|608680( 1394 | 240 | 8675 [ 12.11] 36330 )| 568 | 1.15 | 4419 585
N 1867.30] 84.58 10.49 | 332.5_7_ 5247} 1974.40] 108.15 11.37 3307|6714 006501 2975 [ 354 [12040] 21.08]| 55870 ] 1408 [ 190 | 68.40 | 9.BE
P 2087.00; 81.91 1821 ] 372.47/ 58,19 [2288.80] 122 68] 21.00] 431,274 70.47 | B18.60, 2319 | 4.43] 5821 | 16.78] £57.301 1466 ] 2.06 79511 11.05
Fe 1754.70 88.50] 853 333657 47.40(1935 40| 9680 | 1066139768 [ 633781190 2233 [ 3001 12226] 21.78| 64600 | 13.82 [ 207 | 46.87 | 10.21
Mn ]1703.20] 64581 B.58 | 208.18 6630 1788.80] 88.47 | 9.68 | 32265 B5.26 | 74760 1980 | 289 | 9544 1 2110 556.00 11.85! 1.78 | €0.34 | 13.54
LSOforferth 5% { 19680 ) 231 | 347 ] 3423 | 884 ] 231,00 | 2017 ) 380 | 4261 ) 871 9850 485 1 120) 824 ] 3682 | 7332 : 458 | 081 ] 954 ) 258
LSDforinters. 5% | NS NS, NS. NS, NS, NS. NS. NS, NS, N NS, NS, NS. NS. NS Ng. | HS. NS. NS. NS.
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Table 7: Macro and micro nutrients in straw uptake of broad bean straw as affacted by irrigation intervals and nttrients application and thelr

intsraction in different studisd solls ( Combined of the two season ). L
[ Soil types
I N Cia Loamy Calcareous San
I’;'tm appleaten S mmim:y'—mmﬂar Suay TWRGSRIET | arers gre o | Ve i oS | Siiw mmf’lﬁsg ErGwien
| Koted b ofed - hafed oid [ tgfled Lt L - E—
Toried P Fe | Mn JTowmil N | P Fe | Mn [Towd] N P | Fe | Mn Lo N] P | Fe T I
Cont_ | 182 | 6.38 | 5.65 | 69,39 | 16.40] 1.54 | 10.67| 815 | 76.18 | 23.48] 1.07 | 438 | 3,90 | 3373 | 1016 | 0.71 1 2.27 | 1.76 | 16.40 | .76 |
N 1201|1835 840 | 97.66 | 40.24] 2.32 |21.35]|11.37 | 10374 37.60) 1.27 | 7.13 | 407 | 4864 12.61] 0.60 | 4.41 [ 270 | 2040 | B0
Bvery 15[ P 1241 11226] 16.63] 108.67]4218] 2.65 | 16,161 20691 114B5[ 4084 1.18) 555 | 6,85 | 4474 | 1157 [ 1.00) 4.10 | 480 | 32.99 | &7t
days Fe | 20| 882 | 7.71 | 14516 34.24] 2.07 [12.06] B.67 | 166.04] 3161 | 117 | 5.04 | 364 | 7161} 11.03| 068 ] 360 ] 2.75 | 67.38 | 7.8
Mn | 208 8.54 | 7.02 | 6060 | 47.31] 213 | 11301 8.31 | 88.04 | 57.13] 111| 466 | 3.44 | 40.05] 23741 0891 3101 240 | 3720 [17.1 5
Means | 2.73 | 11.27] .14 } 102.02| 36.13] 2.26 {14.49] 11.08] 9101 | 3826 196 ] 534 | 348 [ 3048] 13.03 ] 0.90] 2.08 { 2.67 | 3226 | 9.50 |
Cont_ | 1,72 | 6.8 | 5.16 | 54.61 | 1315] 184 | 0201 738 | 8450 11994 06/) 368 | 242 [2646] 624 [ 071 213 | 163 | 1542 | 5.5
N | 2.11 ] 1369] 6.74 | 85086 (3244] 223 [1956] 912 | 8945 | 20.37 | 118 ] 588 | 353 | 3750 1058 ] 0.78] 390 { 218 | 22.06 | 6.6
Every30 [ P [ 231110086 11.79| 95.44 | 339.74] 255 | 1430|1761 10671 3505 1.00| 454 | 535 | 33.62| 961 | 001 [ 326 | 3.61 | 2549 7.9==
days Fe | 2.00 | 861 | 6.61 1 120.15]24.43} 2.15 | 14.00; 689 | 147.96] 25631 1.07 | 451 | 322 | 5816} 034 | 089 ] 312 | 2.41 [ 4483 | 6.5
Mn | 1.06] 6.34 | 6.36 | 77.66 42311 203 110.87] 6.30 [ 77.61 | 41.07 | 102 | 407 | 295 | 259 21421 079 | 267 | 204 | 21.20 | 12.2=5]
Means | 1.67 | 7.84 | 8.00 | 71.05 [2418] 216 | 1361] 920 | 9680 | 30601 1.07 | 447 | 268 36881172 [ 0,62 [ 286 | 237 | 2530 | 7.5 |
5.0 for Imigalion 5% | G.01 ] 0.11.] 2.16 | 010 1 079|092 | 073 (010 166 | 137 | NS [ 015 [ 060 169 | 100 [0.01[ 056 030 [ 199 | 0.5
Meana of fertilization
Cont. | £.77 | 764 | 541 ] 6215 | 1678] 1.80 | 964 | 7.76 | 71.80 | 2131 1.027 403 | 276 1 30431 620 | 0.717 220 | 1.74 | 1691 | 5.65=
N [2.16 | 16.02] 7.57 | 91.06 | 36.34) 2.27 | 20.47] 10.25] 96,60 | 3549 120 | 651 | 380 | 4302 | 11.60] 0,54 | 3.65 | 545 | 2573 7.0
P [236111.58] 14.21 | 102.55137.86| 2.60 | 15231 19.15] 110.78] 3842 | 1.14 | 507 | 610 | 33.18 | 1050 | 0.06 | 3.60 { 4.41 | 28.60 | 831
Fo [2.05] 872 ] 7.19 113266]2934]| 221 | 1348 788 {158.00| 2862 | 112 4.78 | 3.43 | 650411019 094 | 336 | 2.88 | 5111 | 7 19—
Mn [204] 844 ] 7.14 | 8364 [44.51] 708 | 1114] 7.1 | BoB83 | 5010 1,06 | 437 | 6.30 | 3472 2258 0.84 | 2.80 | 222 | 24.20 | 147C
L.S.Dforfertll 5% 1 037 | 1.41 | 151 | 7.24 | 431 | 067 | 3.05] 1.65) 552 | 264 | N& | 1.01 | 110|501 | 238 1 0.02] 076 | 065 [ 1.81 | 1.02
L8Dforintara 5% [ N6 | NS ] N6 | NS | NS I NS NS | NSJ NS | NS [ NG| NS NS | NS | NS [NSJ NS | NS | NS | NS
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Addition of any element for any soil tended to increasing uptake of the same
element in broad bean straw compared with control. The loamy soil recorded
the highest values of nutrients uptake than the other soils, while the lowest
one was sandy soil. The increases of nuirients uptake by nutrients
application in straw, might be due to the effect of any element addition in
increasing the straw dry weight as aresult of a good healthy of plant. This
finding agrees with that of El-Mawaredi ef al. (1980}, El-Naggar et al. {1991)
and Hanna et al. (1996).

Regarding the interaction between irrigation intervais and nutrients
application on nutrients uptake by straw of broad bean, the results in Table 7
showed that insignificant differences on nufrients uptake of straw broad bean.
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