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EFFECT OF JOJOBA AND CASTOR BEAN SEED
RESIDUES AS SOIL AMENDMENTS ON SOME PHYSICAL
AND HYDROPHYSICAL SOIL PROPERTIES. .
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ABSTRACT

Field experiments were carried out on silty clay loam soil at Ei-Gemmeiza
Agricultural Research Station, El-Gharbia Governorate, during two consecutive
growing seasons. Summer season 2007 and winter season 2007/2008 to evaluate the
effect and residual effects of oil seed residues of jojoba and /or castor bean as soil
amendments on improving some physical and hydrophysical soil properties. The rates
of jojocba and castor bean seed residues were 0.0, 1.0 and 2.0 ton/fed. for each
amendment which added before planting in the first season, while mineral fertilizers
rates were 0.0, 0.5 and 1.0 of the recommended dose for each crop. The experiments
were conducted in a split-split plot design with three repiicates.

The obtained resuits can be summarized as follows :-

1- Soil penetration resistance decreased with all added treatments, also, by i mcreasnng
the addition rates of these amendments, soil penetration resistance was decreased.

2- The soil butk density (Db) decreased in afl treatments, while total soil porosity (E)
and void ratio (e} take the opposite trend.

3- The seftling percentage of the soil was decreased in all treatments, indicating a
higher degree of structural stability.

4- The values of pore size distribution {large, medium and micro pores as a percent of
total porosity) were significantly increased in the two growing seasons.

5- Soil hydraulic conductivity (Kh) and soil moisture content, i.e., saturation percent
(SP), field capacity (FC), wilting point (WP) available water (AW) and soil moisture
content just before harvesting (Bw) were significantly increased in ail treatments in
the two growing seasons.

6- Water consumption (Cu) was decreased and water use efficiency (WUE) was
increased with all treatments of the two seasons.

7- From the above results, it is more useful to use those ftreatments (jojoba and / or

" castor bean seed residues) as soil amendments to markedly improve both physical
and hydro physical properties under silty clay ioarn soils.

Keywords: Qil seed residues, jojoba, castor bean, soll amendments, physical and

hydro physical properties, maize and wheat plants.

INTRODUCTION

Cne of the most common soil problems in arid and semi-arid regions is
continuous decrease in soil' organic matter content. Therefore, much
emphasis has been placed on the use of manures and plant organic residues
to prevent this decrease and even to increase the organic matter content of
the soil.

The soil organic matter maintains favorable soil physical, chemical and
biological properties and release nutrients to the soil mostly through plant
residues decomposition (Kumar et af, 2001).

To maintain this nutrient cycling system, the rate of addition from crop
residues and manure must equal the rate of decomposition. If the rate of
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addition is less than the rate of decomposition, soll organic matter will
decline,. and conversely, if the rate of addition is greater than the rate of
decomposition, soil organic maiter will increase. The term steady state has
.been used to describe a condition where the rate of addition is equal to the
rate of decomposition. THe production of high yields and the retumn of crop
residues will help to maintain soil . organic matter at a satisfactory level
{Lickacz and Penny, 2008). However, the organic matter content in Egyptian
soils gradually decrease and in order to increase it, the use of different
sources of organic residues become necessary (El-Maddah, 2000},

Plant materials are the major source of soil organic matter. The term
soil organic matter (SOM) usually includes decomposition products at various
stages of decomposition of organic materials and products synthesized by
soll microorganisms (Sahrawat, 2004). Soil O.M. also plays a significant role
as a buffer in soil against piant nutrients loss, particutarly in the sandy soils or
the soils having low cation exchange capacity (Olk et al., 2000).

Jojoba or Hohoba (Simmondisa chinensis L.) is now being grown in
Egypt as a new raw materials for industry and its seed residues were
produced by large amounts as well as the residues of castor bean seeds.

Castor Cake is an excellent fertilizer because of its high content of N
(6.4%), Phosphoric Acid (2.55%) and Potash (1%) {Santhanam, 2008). Also,
Perez-Gil et al., (1989) found that both jojoba seeds and residual meal were
analyzed in regard to their chemical proximal composition: crude protein
14.03 and 25.24%, ether extract, 48.89 and 14.73%; crude fiber, 10.03 and
10.07%; ash, 1.59 and 4.72, and nitrogen-free extract, 25.46 and 45.25, the
limiting amino acids being methionine, lysine and isoleucine.

Heal ot al. (1997) stated that the decompusition of crop residues in soil
and their carbon and nitrogen mineralization are largely influenced by the
quaiity of plant materials i.e. by the orlgin and composition.

El-Maddah (2000) reported that soil amendments such as saw dust,
wheat straw, shell of peanut, piant residual and farmyard manure decreased
soil bulk density and increased fotal porosity, hydraulic conductivity, -
infiltration rate, available water and moisture content. Also, these
amendments may increase the ability of clayey soil to store water for plant
use.

El-Maddah and Badr (2005) pointed out that soil penetration
resistance, soil bulk density, settling percentage and water consumption were
decreased while total soil porosity, void ratio, hydraulic conductivity, water
holding capacity, available water and water use efficiency were increased
with the addition of crop residues i.e., cotton stalks, rice straw and corn
stalks as a complete structure placed in moles 30 and 60 ¢m depths. El-
Sodany et al. (2007) added that moisture content were increased with the
addition of Saw dust, wheat straw, Sugar cane residue and water hyacinth
placed on soil surface and filled moles at 30 and 60 cm depths, also it is
more useful to use these organic residuals to get a markedly improve in soil
physical and hydrophysical properties which reflect on higher yieid
incorporated with high net revenue. - '

Talha ot al., (1979a) found that the values of hydraulic conductivity,
infiltration rate and total porosity of alluvial soil were increased as a resuit of
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added clover and wheat straw, while the vaiues of buik density were
decreased. Im (1982) concluded that the addition of organic materials
improved the soil permeability to water even if the soil was severely
compacted. The improvement of permeability was entirely due to the increase
in total porosity. Since organic matter has high water holding capacity, ifs
addition to soil should increase the amount of available water.

Negm et al. (1996) found that water holding capacity tended to be
increased proportionally by increasing the quantity of saw-dust mixed with
soil as a beneficial amendment to improve the physical properties of the soil.

Spaccini et al., (2002) found that the application of organic residues
could increase soil organic matter, buffer the soil, improve aggregate stability
and enhance water-retention capacity.

Sarkar et al, (2003) reported that the addition of organic materials
"wheat straw or farmyard manure" had increased organic carbon, aggregate
stability, moisture retention capacity and infiltration rate of the surface soil,
while reducing the bulk density.

Talha ef al, (1979b) pointed out that the addition of different rates of
clover and wheat straw indicated that the correlation coefficient between
hydraulic conductivity and total porosity and quick drainable pores are
positive and highly significant. However, the simple correlation coefficient
between hydraulic conductivity and bulk density and slow drainable pores are
negative but highly significant.

Morachan et al (1972) reported that water retention was slightly
increased with increasing organic residues. The increases at low suction are
evidently due to greater surface area and to greater number of large pores
accompanying increased soil organic matter. The increase in high suction
must be due to greater surface area. The bulk density was significantly
decreased with increasing organic residues.

The present work is to find out the effect and residual effects of
applying some seed residues i.e. jojoba and / or castor bean residues as soii
amendments on some physical and hydro-physical soif properties.

MATERIALS AND METHODS

Field experiments were carried out on silty clay lecam scil at El-
Gemmeiza Agricuitural Research Station, El-Gharbia Governorate, during
two consecutive growing seasons. Summer season 2007 using maize plants
(Zea maize) and winter season 2007 / 2008 using wheat plants (Triticum
aestivum). Jojoba and / or castor bean residues were used to evaluate the
effect and residual effects of these residuals on improving some physicai and
hydro physical soil properties. Soil properties of the experimental soil are
presented in Table (1-a).

Seed residues, i.e., jojoba and / or castor bean residues were used as
the two factors in this study with the rates ( 0, 1 and 2 ton/fed) which placed
on the soil surface before sowing, during seed bed preparation in the first
season. The analysis results of the used seed residues are shown in Table
(1-b). Mineral fertilizer was added in the rates (0.0, 0.5 and 1 of the
recommended dose for each growing crop) which placed as the normal
practices in the two seasons.
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The pict area of the experiment was 6 m? (3 m in length and 2 m in
width) with three replicates where the area of the experiment was divided into
81 plots using a split-split plot design in randomized complete block design.
The main plots were conducted for mineral fertilizer, while castor bean
residues were considered as sub-piots and jojoba residues was considered
as sub-sub-plots.

Maize grains {(Zea maize, three-way cross-321) were planted in the first
season (summer 2007) at the rate of 15 kg/fed. during the first week of June
2007. While wheat grains (Sakha 93 variety) were planted in the second
season (winter 2007/2008) at the rate of 60 Kg/fed. during the third week of
November 2007.

Table (1-a): Some physical and chemical properties of the used soil.

[Soil depth, cm [0-20] 2040 jSoil depth, cm ~ 1 020 | 2040
Soil physical properties
Bulk density (Db, g cm™) 1.33] 1.38 [Particle size distribution
[Total porosity (E. %) 49.81] 47.92 |Sand, % 15.59 14.1
Void ratio {e) 0.99| 0.82 [Silt, % 49.72 | 4566
Settling, % 22.79] 23.59 Clay, % 34.69 | 40.24
Hydraulic conductivity (Kh, ecm hr'” _ [0.52] 0.47 [Texture class * Si.C.L.[' Si.C.L)
Soil chemical properties
Soil EC, dSm” 15.46] 5.91 ISoil pH, 1:2.5 (suspension)] 7.75 | 7.98
Scluble ions, meq | CaC0s, % 342 | 328
Ca ™ 13.63[ 14.13 |Organic matter (O.M., %) | 257 | 1.95
Mg ™ 14.73] 15.23 Organic carbon (0.C.. %) | 149 [ %.13
Na * 25.82| 29.37 [Total nitrogen (T.N., %) 0.142 | 0.118
K> 0.42{ 0.37 |C/N ratio 1049 | 9.58
HCO5~ 5.83] 6.46 |Available N, mgKg' 3131 § 27.74
CL" 36.67] 37.59 |Available P, mg Kg™’ 9.78 7.65
SO ~ 12.10] 15.05 |Available K, mg Kg'’ 283.92 1275.24

* Si. C. L.: Silty clay loam.

Table(1-b):Characteristics of different used seeds residues

Properties Jojoba residues [Castor bean residues
Humidity, % 10.50 10.80
Ash, % 7.60 15.00
Qil content, % 5.50 5.40
Crude protein, % - 32.50 23.90
Fibers, % 43.90 44.90
Organic matter, % 92.40 85.00
Total nitrogen, % 5.20 3.82
Organic carbon, % 53.60 49.30
C/N ratio - 10.30 12.91
P, % ‘ 0.44 - 0.89
K, % 0.53 0.74

The addition of seeds residues were done before maize planting in the
first season only and the residual effect of these materiais was studied on
wheat crop in the second one, where the same experimental plots were left
without application of any amendments to study the residual effects of applied
seed residues in the first season. The normal agricultural practices were .
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carried out as usual for each crop according to the recommendations of El-
Gemmeiza Research Station.

Japanese cone penetrometer, modle SR-2Dik 5500 was used to
measure the penetration resistance of socil. This measurement was done 4
times. The first 3 times, each was done 10 days after the primary three
irrigation, while the last was done direct before harvesting in the two growing
seasons.

After harvesting of each growing season, soil samples (0-20 and 20-40
cm.depths) were taken from each plot to determlne some soil physical and
hydrophysical properties. Soil bulk density (Db, g/cm?® ) was determined using
the core methods {(Vomocil, 1986). Total porosity {E,%) and void ratio (e)
were calculated using the following equations:-

E, —(1-—D—b)x100
Dr

and e 21—1

Db
Where: Db = the bulk density, g/cm®
Dr = the real density, taken as 2.65 glcm

Settling perceniage of the soil aggregates was determined in soil
aggregates of 2 — 5 mm size, as the method descrlbed by Williams and
Cooke (1961) and Hartge (1969).

Hydraulic conductivity (cm/hr) was determined using undisturbed soil
cores using a constant water head according to Richards (1954). Soil
moisture characteristics and scif moisture content {Ow,%) were determined
using the method outlined by Stakman (1969) and pore size distribution was
calculated according to De Leenher and De Boodt (1965).

Water consumption (CU)} was determined by collecting soil samples
from each plot before and after 48 hours of every irrigation and computed
according to the Israelsen and Hansen's equation {1962)

_ 6. —
Water consuption, ¢cm = —2-—00i x Db x D

Where: 8; = Soil moisture percentage on weight basis after 48 hours from
irrfigation.

8; = Sail moisture_percentage before irrigation.

Db = Bulk density, glcm

D = Soil depth, cm

Water use efficiency (WUE) was. calculated-by dividing the grain yield

of maize and wheat (kg/fed.) by water consumptive use (cm) accordlng to
Jensen equation’s (1983):

WUE | kg fed” cm? = Orein yield, (kg fed™)
Water consumption (cm)

The collected data were statistically analyzed according to procedure
out lined by Snedecor and Cochran {1981). The main values were compared
at 0.05 level using L.S.D.
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RESULTS AND DISCUSSION

i-Effect of different treatments on some soil physical properties.
1- Soil penetration resistance. .

The effect of joioba and castor bean seed residues and mineral
fertilizers on soil penetration resistance at sequence measuring timed were
presented in Table (2). The results indicate that.all added treatments led to a
significant decrease in soil penetration resistance values in the two growing
seasons as compared with the control (untreated soil). Similar resuits were
obtained by El-Maddah and Badr (2005} and El-Sodany et al. (2007). -

As for jojoba seed residues on penetration resistance vaiues, it could
be observed that the increase of jojoba seed residues addition rates led to
decrease of soil penetration resistance values where the best mean values
were obtained by 2 tonffed jojoba seed residues which were 2.04, 2.06, 2.10
and 2.16 MPa and were 2,01, 2.03, 2.05 and 2.12 MPa in the first and
second seasons, respectively as compared with the control. Also, it can be
noticed that, there are significant decreases in soil penetration resistance by
increasing the addition rates of castor bean seed residues, where the best
mean values were cbtained at 2 tonffed castor bean seed residues which
were 2.32, 2.34, 2.37 and 2.42 MPa and were 2.28, 2.30, 2.34 and 2.39 MPa
in the first and second seasons, respectively. Similar results were obtained by
Khalil ef al. (1997), they indicated that the decrease of soil penetration
resistance with organic residual treatments may be related to the products of
organic materials decomposition during growth seasons, microbial gums and
promoting root growth enhanced soil aggregation processes, subsequently
soil penetrability resistance decreases.

On the other hand, the same trend was cobtained by increasing mineral
fertilizer addition rates but with did not significantly decreased where the best
mean values were obtained at the recommended dose of mineral fertilizer
which were 2.41, 2.43, 2.46 and 2.51 MPa and were 2.38, 2.39, 2.43 and
2.47 MPa in the first and second seasons, respectively.

It is obvious that, the effect of different treatments on decreasing soil
penetration resistance during the two growing seasons can be arranged in
the following order : jojoba seed residues > castor bean seed residues >
mineral fertilizers > control (untreated soil). Also, it can be noticed that soil
penetration resistance just before harvesting have the highest values. This
may be because of natural dries of soil during the growing period. These
results are in line with El-Maddah et al. (2003), EI-Maddah and Badr (2005)
and ElSodany et al. (2007).

Conceming the combined effect of different treatments on socil penetration
resistance, it can be cobserved that all seed residues kinds besides mineral
fertilizer decreased soil penetration resistance values comparing to the
control. The best treatment was found at 2 ton/fed of jojoba seed residues
with 2 ton/fed of castor bean seed residues at recommended dose of mineral
fertilizer, since it recorded the lowest values which were 1.78, 1.81, 1.83 and
1.96 MPa in the first season and were 1.76, 1.79, 1.80 and 1.93 MPa in the
second one, respectively for the primary three irrigation and just before
harvesting. While, the control gave the highest values which were 2.96, 2.98,
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2.99 and 3.01 MPa and were 2.99, 3.01, 3.03 and 3. 05 MPa in the first and

second seasons, respectively.

Table (2): Effect of different treatments on penetrat:on rescstance {Mpa)

—

at sequence measuring time.

Castor First season {Zea maize) Second season (Wheat)

Joioba| b Mineral Just 10 10d 10 d Just
joba | bean #ertslazerw days 10 days 10 days before days ays aYS! ofare
ton/fed| ton/ R.D* after 1® r 2*%after 3™ harves- after 1% _fter 2™after 3™ harves-
fed " Irri. irr, frrl. tin v | irri irri. )
g ting - |

Control [ 2.96 2.98 2.99 3.01 2.99 1 3.01 3.03 3.05

0 ~ 0.5 2.93 294 ] 296 | 2.98 2.95 2.97 2.99 3.01

1.0 | 290 2.91 2.94 2.96 291 |- 2.93 2.95 2.97

0.0 2.86 287 | 289 | 292 | 286 | 286 2.89 2.91

0 1 0.5 2.83 285 | 287 290 { 283 2.84 2.86 2.89

1.0 2.80 2.61 2.84 286 | 279 2.80 2.83 2.84

0.0. 1 2.78 279 | 2.82 284 2.75 |=2.77 2.80 2.82

2 0.5 2.75 2.76 279 { 2.80 2.71 ' 273 277 278

10 | 271 2.72 276 | 2.78 2.67 {-2.68 272 2.73

0.0 268 | 270 | 2.73 2.76 263 {.2.64 2.69 270

0 0.5:-( 263 265 [ 269 | 272 2.58 32-2.59 2.66 2.67

1.0 2.60 262 | 265 | 2.68 | 2.53.1- 2.54 2.50 2.64

00- | 256 | 258 | 261 2.64 249 |: 2.51 2.57 2.60

1 1 0.5._ ] 251 253 { 257 | 260 | 244 |- 246 2.52 2.56

1.0 2.46 248 | 250 2.52 239 |~ 2.41 2.47 2.50

0.0 2.40 242 | 248 | 249 | 2.34 1 2.36 242 245

2 0.5 2.36 239 | 241 244 | 230 | 2.3 2.37 2.40

1.0 2.30 2.33 2.36 240 | 2.25 2.27 2.32 2.35

0.0 2.26 229 | 233 | 236 | 2.21 | 2.22 2.26 2.30

o] 0.5 2.20 2.22 2.27 2.31 2.17 2.19 2.21 2.25

1.0 2.16 2.18 2.21 2.27 2.1 213 2.16 2.21

0.0 2.12 214 | 217 2.20 2.06 2.08 2.1 2.15

2 1 0.5 2.05 208 | 212 2.16 2.02 2.04 2.06 2.10

1.0 2.00 2.02 | 208 2.12 1.97 = 1.99 2.02 2.07

0.0. | 194 1.95 1.97 2.05 1.92- - 1.94 1.85 2.03

2 0.5 1.88 1.89 1.90 1.98 1,86 §- 1.87 1.88 2.00

10.] 1.78 1.81 1.83 1.96 1,76 .1-1.79 1.80 1.93

0 2.84 285 | 2.87 2.89 2.83 2.84 2.87 2.89

(A} 1 2.50 252 | 255 2.58 244 |-.2.45 2.51 2.54

Castor bean 2 2.04 206 | 210 216 | 2.01_ 1203 2.05 2.12

tom'fed [ * t ] * * s - *

18Dy | 0.13 013 | 0.13 0.12 012 1 0.13 0.13 0.12

0 2.59 2.61 2.54 2.67 2.56 |- 2.58 2.62 2.64

@) 1 2.47 248 | 252 2.55 | 243 | 244 2.48 2.51

Jojoba tonvfed '2: 2..32 2.*34 2.?7 2.:t2 2_.'23 i 2.90 2.?4 2.559

LSDos 0.13 0.13 0.13 0,14 0.12 [ 0.13 0.13 0.13

0 2.51 252 | 255 | 259 [ 247 [-2.49 2.52 2.56

©) 0.5 2.48 2.48 2.51 gg: 2.43 - g;g 2.48 2.52

" i 1.0 2.41 2.43 246 : 238 | .2 2.43 247

Minerai fertiizer | 1§ T"Ns | NS | NS | Ns | NS | N& | NS

LSD0os
ABC F NS NS NS NS NS 1. NS NS NS
LSCus

\

" R.D = Recommended dose
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2- Soil bulk density (Db), total soil porosity (E) and void ratio (e). .
Data in Tables (3 and 4) and Fig. (1) show that all different treatments led
to significant decreases in soil bulk density and significant increases in total
soil porosity and void ratio of the two sequence soil depths {0-20 and 20-
40cm) at the end of the two seasons compared with the control (untreated
soil). The decrease percent in soil bulk density were differed between 0.76
and 29.55%, 0.73 and 17.52% and between 1.53 and 30.53%, 0.74 and
18.52%, respectively under the control (untreated soil) of the two soil depths
in the first and second seasons. While, the values of total soil porosity and
void ratio take the opposite trend. -

Table (3): Effect of different treatments on some soil physical properties
' in the first season {summer 2007).
Bulk | Toll | vou ratio

density, | porosity {e)
Db, gmicm®l (€, %) _

Pore size distribution, %
>9p 9-02p | <02y

Settling, %

ton/fed

Jojoba ton/fed
Castor hean

0-20 20-40{ 0-20 {20-40} 0-20 Fo-ao 0-20 |20-40] 0-20°|20-40] 0-20 [20-40| 0-20 | 20-
cm cm|cmem | em | em cm{cmcm | cm | cm | cm l40cm

Mingral fertilizer
RD*

.06 14.85]14.04
14, 415
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Table (4): Effect of different treatments on some soil physical properties

in the second season (winter 2007/2008). _
Bulk Total Pore size distribution, %

. Void ratio .
1 _a density, . porosity (E, s Settling, % >0y | .9m02p <02y
8 % 22 B l!.l:_ Db, gmicm %) -
S5(58| 23 R IS =]
38 g 2 E% 0-20 |20-40( 0-20 [20-40| 0-20 }20-40{ 0-20 |20-40| 0-20 |20-40{ 0-20 |20-40{ 0-20 |20-40
3 gicmjem cm|cm|cmfcm|cmicm | cm{cm-cm | om | cm | cm

Control| 1.31 | 1.35 |50.57(49.06] 1.02 | 0.96 122.83123.64123.24|22.54]12.64/12.26|14.70/14.25
0 0.5 [1.29]1.34 [51.32|49.43] 1.05 { 0.98 |22.15]|22.89)23.58(22.71112.82{12.35]|14.91{14.37
1.0 [1.27 [1.33]52.08]45.81] 1.00 [ 0.99 [21.92|32.56|23.93[22.58[13.01[12.58]15.14{14.63
0.0 [1.28]1.33 ]51.70]49.81}.1.07 | 0.99 [20.65]22,11]23.76/22 68112.92{12.45|15.02({14.47
0 1 0.5 11.26]1.31 52.45]50.57] 1,10 | 1.02 |20.34]22.00724.10]23.24{13.11]12.64}15.24] 14,69

1.0 [ 1.2311.30]53.58[50.94] 1.15 | 1.04 [20.15/21.82/24.62)23.41}13.39{12.73}15.57|14.80
0.0 [1.2511.30 [52,83[50.94] 1.12]1.04 [18.21]18.88|24.27123.40]13.21(12.73]15.35{14.80
2 0.5 [1.20{1.25(54.72(51,70{ 1.21 | 1.07 {18.05]10.62[25.14}23.76;13.67|12.92[15.90| 15.02
1.0 |[1.19(1.28 155.09{51.70( 1.23 | 1.07 (17.8719.43{25.31123.75113.76(12.92(16.01}15.03
0.0 [1.22]1.2953.96151.32] 1.17 | 1.05 |19.45[20.82{24.63(23.43{13.39]12.74]15.94|15.16
0 0.5 [1.16 [ 1.26 |56.23152.45] 1.28 ] 1.10 [19.22]20.67{25.87(23.98(13.95]12.99{16.61|15.47|
1.0 | 1.13}1.23 [57.36{53,58] 1.35 | 1.15 {19.06{20.39|28.19124.46114.23}13.29(16.94/15.83
0.0 {1.16[1.25[56.23]|52.83] 1.28 | 1.12 |16.93]17.61]25.67124.12113.95/13.10]18.61[15.61
1 1 0.5 }1.08]1.21]59.25|54.34] 1.45 | 1.19 |16.64117.68]27.056|24.81]14.70(13.49|17.50{16.05

5
1.0_| 1.07 ] 1.2159.62|54.34] 1.48 | 1.19 |16.27]17.47|27.22]24.80{14.79]13.48[17.61{16.06}
0.0 [1.11]1.23[58.11|53.58[ 1.36 ] 1.15 | 14.16{15.00]26.53]24.46]14.42{13.30[17.16[15.83}
2 0.5 11.06]1.20[60.00/54.72( 1.50 { 1.21 }14.02]14.83}27.39/24.98|14.88{13.58|17.72[16.16

1.0 11.05(1.19160.38|55,08] 1.52 | 1.23 113.79}14.66]27.57|25.15]14.98)|13.66|17.83}16.27
0.0 11.17]1.27 |56.85(52.08] 1.26 | 1.09 {14.95[16.07(25.33(23.62113.85/|12.90|16.6815.55
0 0.5 :1.10]1.22[55.48{53.96]| 1.41 ] 1.17 {14.68]15.88126,52|24.48114.50{13.37|17.47[16.11
1.0 11.02]1.17 [61.51]55.85] 1.80 [ 1.26 {14.45{15.59127.90[25.33|15.24/13.84|18.37(16.68|
0.0 |1.03(1.19(61.13[56.00] 1.57 [ 1.23 113.41114.12127.72|24.99(15.15{13.65!18.26116.45
2 1 05 [0.98(1.14[63.02156.96] 1.70 | 1.32 113.21]13.98]28.58{25.84]15.62(14.12]18.82(17.02
1.0 |0.96{1.12[63.77167.74] 1.76 | 1.37 [13.06]13.75/28.93(26.1815.81]14.31]19.0417.24
0.0 |1.00]1.16 (62.26)56.23( 1.65 | 1.28 ]10.25]11.14{28,23|25.50]15.43/13.93]18.59{16.79
2 05 ;0.93]1.1164.91{58.11| 1.85| 1.38 {10.07]10.93|29.44|26.36]16.09/14.40[19.38/17.35
1.0 10.91]1.10 [65.66]58,49] 1.91 | 1.41 | 9.94 {10.78|29.08]26.53]|16.18{14.49]18.50{17.47

a0 1.25 | 1.31 [52.70]50.44] 1.12 | 1.02 [20.24]21.55]24.22]23.14|13.17[12.62]15.32{14.57|

A) 1 1.12 [ 1.23 [57.00[53.58] 1.38 1 1.15 [18.62[17.71]26.44]24.47)14.37[13.29[47.10[15.83

Jojoba 2 1.01 [ 1.16 |61.84}56.08| 1.63 | 1.28 112.67[13.58|28.07(25.43[15.32|13.89(18.46|16.74
ton"fw F - » L] - - - " - - - ] - - 1]

LSDps [0.04 [0.08 205304011013 (060[1.02]/1.28]1.5010.63710.71[0.57]1.20

® 0 1.19 | 1.27 |55.26151.95] 1.25| 1,08 |18.75|19.84{25.22123.68{13.74|12.92]|16.31{15.34

Castor 1 1.12 11.23 |97.86(53.63] 1.40 | 1.16 {16.74]17.87)|26.41124.48114.38/13.33|17.07|15.82

bean - 12: 1.?8 1..21 59.‘33 54_.51 1.:19 1.31 14.'04 15..14 27;10 24;83 14;74 13;55 17;49 16;08

ton/fed LSDgs | 0.06 1004 1247 1167]042/0.0710.7010.54]11.03/0.74|0.55{0.43 | 0.65 | 0.51

4] 1.17 ] 1.26 |55.85(52.33} 1.28 [ 1.10 !16.76]17.86]25 49(23.68]13.88/13.01/16.48/15.43
©) 05 [1.12]1.23 [57.82|53.58] 1.39 { 1.16 |16.49]17.81]26.39(24.46114.37]13.32]/17.08{15.80

Mineral 1.0 11.09]1.21|58.78)54.17| 1.45 1.19 {16.28]17.30{26.85|24.60{14.60[13.48( 17.33[16.00

fertilizer F NS [ NS * NS [NS| S [NS INSINS|NS|NS|NS|NS|NS

LSDgs 2.66 -
F | NS |NS|NS|NS|NS|NS|NSINS|NS|NS|NS{NS|NSINS
ABC LSDus :

* R.0 = Recommended dose

Jojoba seed residues addition rates tended to lower soil bulk density
and higher total soil porosity and void ratio. The decreases in (Db) which
caused by 2 ton/fed of jojoba seed residues were 21.97, 13.14 % and 22.90,
14.07 % under the control for the two layer depths in the first and second
seasons, respectively. As well the increases in (E) and (e) were 21.72, 14.06
% and 56.44, 32.26 % over the control for the two soil depths in the first
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season and were 22,29, 14,24 % and 37.24, 33.33 %, respectively for hoth
the same depths and characters in the second one.

Conceming the effect of castor bean seed residues, data in Tables (3
- and 4) indicate that the increase of its addition rates led to a significant
decrease in (Db) and significant increases in {E) and (e} of the two sequence
soil depths (0-20 and 20-40 cm) at the end of the two seasons. The
decreases in (Db) were 16.67, 10.22 % and 17.56, 0.37 % under the control
for the two soil depths in the first and second seasons respectively. While the
increases in (E) and (e) were 16.80, 10.78 % and 42.57, 24.73 % over the
control for the two soil depths in the first season, and were 17.32, 11.11 %
and 46.08, 26.04 % respectively for the same characters and depths in the
second one.

On the other hand, the addition of mineral fertilizers did not significantly
affected (Db), (E) or (&) in both two growing seasons. Where the
recommended dose decrease it by 6.72, 3.88 % and 6.84, 3.97 % under zero
mineral fertilizer treatment for the two soil depths in the first and second
seasons respectively. Contrary (E) and (e) were increased by 5.02, 3.34 %
and 12.80, 7.55 % over zero mineral fertilizer treatment in the first season
and by 5.25, 3.52 % and 13.25, 8.18 % in the second one respectively, for (E)
and {e).

! Ofirst season 0-20cm O first sesson 20-40em (O sacond season 0.200m W second season zo-.wum; i

£+ TP

&0 | .o A
- N
S s ;
T e
g
£ m{
&
;E 20 |
10 HH
0 it Bt i
S F S
‘ R S8 o
PR SRR
A A
N
\Q‘ Q) Q‘ 0’ 4

I Fig.(1): Effect of different treatments on total po
‘ second seasons

in general, the addition of jojoba and castor bean seed residues with
mineral fertilizers induced progressive decreases in (Db) and progressive
increases in (E) and (e} in the following order : jojoba seed residues > castor
bean seed residues > mineral fertilizer > control.

Regarding the combined effect of different treatments, data in Tables (3
and 4) and Fig (1) reveal that the addition of 2 ton/fed of jojoba seed residues
mixed with 2 ton/fed of castor bean seed residues at the recommended dose
of mineral fertilizer was the best freatment, since it induced the lowest bulk
density value {Db) 0.93, 1.13 g/em® and 0.91, 1.10 glcm3 for the two soil
depths in the first and second seasons, respectively. While, total porosity (E)
and void ratio (e) gave the highest values 64.91, §7.36% and 1.85, 1.35 in
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the first season and 65.66, 58.49% and 1.91, 1.41 in the second one for the
two soil depths, respectively (Fig., 1).

The decrease of soil bulk density may be due to the high content of
organic -matter in jojoba and castor bean seed residues which refers to
formation of soil aggregates and may be indicated by the improvement in soil
structure (Table 1-b). The resuits agree with that obtained by Sarkar et al.,
{2003), El-Maddah and Badr (2005} and El-Sodany et al. (2007). Also, it can
be noticed that the higher (Db) of the treated soil with plant residues at the
end of the first season compared with the second one may be due to the
slight decomposition of these materials after the first season.

3. Structural stability (settling percentage)

The percentage of settling of the soil aggregates was determined to get
an aspect of structural stability. The low value of settling percentage indicate
high degree of structurai stability and vice versa. Results in Tables (3 and 4)
and Fig. (2} show that all different treatments led to significant decreases in
settling percentage. So, the effect of different treatments on soil structural
stability was obvious. The decreases in setiling % were differed between 0.35
and 53.40 %, 1.36 and 53.16 % respectively under the control (untreated soil)
of the two soil depths in the first season and between 2.98 and 56.46 %, 3.17
and 54.40 %, respectively under the contro! in the second one.

Concerning the effect of jojoba seed residues addition rates, the results
indicate that the lowest mean values of settling % (i.e., higher degree of soil
structure stability) was resulted under the high rate of jojoba seed residues (2
ton/fed), which were 13.26 and 13.82 % respectively for the two sequence
sofl depths (0-20 and 20-40 cm) in the first season, while it was 12.67 and
13.58 %, respectively at the same depths in the second one.

“Ofirst season 0-20cm Sfirst sesson 0-40cm B 3ecohd season 0-206m @ sacond sassan 20-40e J :

: :
S g T D |
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H |H |
o | H 5

-*' & & & LI £ g & & L T 3 & g. LT ‘Q- ?. & L g & A
IR IR G R g R S SR IR R R SR R R SR R R

: e a? AP o P A P P
PSP 5 P A g . LPC L. . . S P P P O R g N A VS A
. 'o o‘:‘o ?c. AR U g ?o & J.P’\c :o R
. - - PRIFLI o yn g - .
¥ °\ S Q\ °) NY P N}”‘ \y WY \5 ,‘Y‘ ,‘) ,‘.) ,"\ ,‘}f ,b! "h‘- ,LV ,")" ,\_\
ig.(2): Effect of different treatments on settling percentage in the first and

second seasona

With regard to castor bean seed residues addition rates, the results
reveal that the lowest mean values of settling % was obtained under the high
rate of castor bean seed residues (2 tonffed) which were 14.73 and 15.39 %
and were 14.04 and 15.14 %, respectively for 0-20 and 20-40cm soil depths
in the first and second seasons. These results agree with that obtained by
Spaccini et al. (2002), Sarkar et al. (2003) and Ei-Maddah and Badr (2005).
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Mineral fertilizers did not significantly decrease settling percentage in
both the first and second seasons.

Thus, the addition of jojoba and castor bean seed residués with
mineral fertilizers induced progressive decreases .in settling % (i.e., higher
degree of soil structure stability) in the following “order : jojoba seed. re5|dues
> castor bean seed residues > mineral fertilizers > control.

Regarding the combined effect, data show that the 2 ton/fed jojoba
seed residues mixed with 2 tonffed of castor bean seed residues at the
recommended dose of mineral fertilizers was the best treatment, since it
induced the lowest values of settling % which decreased to be 10.62, 11.05
% and to be 9.94, 10.78 % for the two soil depths in the first and second
seasons, respectively. While, the highest values of settling % (i.e., lower
degree of soil structure stability) was recorded with the controi (untreated
soil), which they were 22.79, 23.59 % and were 22.83, 23.64 %, respectively
for the two soii depths in the first and second seasons.

The improvement effect of these treatments may be attributed to the
formation of water stable aggregates as a result of root exudates, root growth
and decay besides the decomposition of the added plant residues. These
results agree with that obtained by El-Maddah and Badr (2005) and El-
Sodany et al. (2007).

4- Pore size distribution.

Pore size distribution as a perceni of total porosity were presented in
Tables (3 and 4) where the total soil porosity was equal to targe pores (macro
pores or drainable, >9u) pius the medium pores ($-0.2 y) plus micro pores
(capillary pores, < 0.2 y). The results indicate that all different treatments led
to significant increases in the large, medium and micro pores at the two soil
depths (0-20 and 20-40cm) in the first and second seasons. The increases in
pore size distribution were ranged from 0.74 to 27.67 %, 1.36 t> 29.03 %,
0.27 to 32.20 % over the control (untreated soil) for 0-20cm soil depth, and
from 0.81 to 17.21 %, 0.75 to 17.81 %, 0.78 to 22.01 % over the control for
20-40cm soil depth in the first season, and from 1.46 to 29.00 %, 1.42 to
28.00 %, 1.43 to 32.65 % over the control for 0-20cm soil depth, and from
0.75 to 17.70 %, 0.73 to 18.19 %, 0.84 to 22.60 % over the control for 20-
40cm soil depth in the second one, respectively.

Regarding the effect of jojoba and / or castor bean seed residues, the
resuits indicate that increasing jojoba and / or castor bean seed residues from
0.0 to 2.0 tonffed led to significantly increases in pore size distribution, where
the farge, medium and micro pores values were increased by 15.89, 16.46,
20.56 % and by 9.84, 10.17 and 14.17 % with increasing jojoba rate from 0.0
to 2.0 ton/fed. in the first season, and increased by 15.90, 16.32, 20.50 %
and by 990, 10.06 and 14.11 % in the second one, While, in case of
increasing castor bean seed residues addition rates to 2 tonffed., the values
were increased by 7.47, 7.45, 7.52 % and by 4.63, 4.64, 4.92 % in the first
season and by 7.45, 7.28, 7.23 % and 5.07, 4.88, 4.82 % for the same soil
layers and characters in the second one. Similar results were obtalned by
Talha et al. (1979b).
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Data in Tables (3 and 4) indicate that mineral fertilizers did not
significantly increased the values of pore size distribution in surface and
subsurface soil depths in both first and second seasons.

Regarding the combined effect, the results indicate that all different
treatments increased- pore size distribution values compared with the controi
(untreated soil}, The highest vaiues of large, medium ‘and micro pores were
resulted by 2 ton/fed of jojoba seed residues plus 2 ton/fed of castor bean
seed residues at the recommended dose of mineral fertilizers, since it
reached to 29.44, 16.09, 19.38 % and 26.01, 14.22, 17.13 % in the first
season and reached to 29.98, 16.18, 19.50 % and 26.53, 14.49, 17.47 % in
the second one for the two soil depths {0-20 and 20-40cm) respectively.
fl- Effect of different treatments on some soil hydrophysical properties.

1-Soil hydrauiic conductivity. _

Soil saturated hydraulic conductivity and soil infiitration characteristics
are supposed to be increased with the presence of wide and continuous
pores. Thus their values are affected by any factors that affect the soil
porosity such as organic residues. Data in Tables (5 and 6) and Fig. (3)
indicate that all different treatments led to progressive increases in soil
hydraulic conductivity (Kh) of the two soil layers {0-20-and 20-40 cm) at the
end of the two seasons compared with the control (untreated soil). The
increases in (Kh) valuas were ranged between 1.75 and 61.40 %, 1.89 and
60.38 % respectively of the two soll depths In the first season, and between
1.66 and 63.33 %, 1.75 and 63.16 %, respectively of the two soil depths in
the second one.

Conceming the jojoba and castor bean seed residues, it can be noticed
from Tables (5 and 6) that increasing the addition rates of jojoba and / or
castor bean seed residues to 2 tonffed led to significant increases in hydraulic
conductivity values by 36.07, 34.48 % and 14.93, 12.50 %, respectively for
the two organic residues and the two soil depths in the first season, and by
37.50, 39.35 % and 14.08, 14.71 %, respectively for the same residues and
depths in the second one, over the values with 0.0 addition. These results are
confirmed with El-Maddah (2000} and El-Maddah and Badr (2005).
Generally, these increases in (Kh) values may be due to modification in pore
size distribution, i.e., the increase in drainable pores, Tables (3 and 4) {(Abdel-
Aziz ot al., 1996).

Mineral fertilizers did not significantly affected (Kh) in both the two sail
depths either in the first season or in the second one.

Concerning the combined effects, the results indicate that all different
treatments led to progressively increases in (Kh) values. The highest value of
(Kh) was obtained by 2 torvfed of jojoba seed residues with 2 ton/fed of
castor bean seed residues at the recommended dose of mineral fertilizers,
since it gave 0.92 and 0.85 cm/hr, 0.98 and 0.93 cm/hr of the two soil depths
in the first and second seasons, respectively while the controi (untreated soil)
was recorded the lowest.(Kh) values. -

2- Soil moisture characters.

Soil moisture content is one of the limiting factors on agricuitural

development, particularly in arid antd semi-arid areas, where the amount of
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water is very limited. The capacity of soils to receive or store water which is
availabie to grow plants is a great importance to agricuitural production.

Concerning soil moisture content retained at saturation percent (S.P),
field capacity (F.C) and wilting point (W.P), results in Tables (6 and 8}
indicate that all different treatments caused significant increases in soil
moisture content retained at SP, FC and WP at the end of the two seasons
compared with the control.

Table (5): Effect of different treatments on some soil hydrophysu:al
properties in the first season (summer 2007).

lg Soll moisture content, % ow, % X
= o Just 1 |~
3 me (K™Y e FC wp | AW petore | £ | -S| .
Qo - of G (W=D e
w5 s 28 harvesting | 5 gg sg
£ =2 =
§ -] 8 = T |0-20 [20-40) 020 [20-40] 0-20 [20~40| 0-20 [20-401 0-20 {20-40} 0-20 [20-40| o ; =
1S« 2 lem|ecmiecm|ecm|cm|em |em (em|em |{em [ em | em o=
Control | 0.57 | 0.53 [73.32{72.28139. .07121.42121.01 ;
1] 0.5 0.56 | 0.54 {73.77]72.63]39.88[38.26]21. 1.11
1.0 .60 10.56 174, 3.34140.37]30.64]21.70{21.31
0.0 0.59 | 0.55 [74.23{72.08]40.12|39.45|21.57]21.21]18. . ;
o 1 0.5 0.81 [ 0.57 {75, 13173.69}40 61/39.83|21.83[21.41[18.78 18.42|21.45|22.66) 11045] 2448 {7040

1.0 __[0.63] 059 [78.04]74.45]41. 10}40.24[22. 10[21.63]19.00{18.81121,97]23.58) 1084| 2704 2071
0.0 [0.62]0.58 |75.58]74.05/40.85/40.03(21.98|21.52]18.80]18.51]21. eglzs 26| 11:52] 2248 RECI7]
2 0.5 [065]0.62[76.92{75.11}41.58/40.80(22 25]21.83[19.23}18. 77122 54/24. 20] 10886] 272 bossad
1.0 10.67]0.64 [77.40[75.46]41.84]40.79(22.50]21.93]19.34{18.86{22.79]24.50] 10788} B 1185
0.0 [0.64[0.61[76.49]74.78[41,57(40,64]22.47|21.85[19.10}18.79]22. 2512389 10824} 2184 [0 A]
0 0.5 |0.69[0.66 [78.31[76.17[42.56]41,40123,13[22.50(19.43)18.90]{23.3225_18{ 10763} 2610
1.0 |0.72]0.69]r9. 8043, 05/41.79123.4022.71/15.65]19.08]23.89{25.82] 10860) 270
0.0 [0.70[0.67 {78.77]76.52]42.81]41.59(23.27]22.60[18.54]18.99{23.55125.48{ 10273| 64 P==1&]
1| 1 05 [0.75[0.7280.81{77.97}43.81[42. . . ] 24.79|28.82{ SRE5 | 404t oA
1.0 |0.7710.73]81.05[78.31]44. 25.11127.11] orsa [ s1o7 lacen
0.0 |0.73[0.70 |79.%|77.27'4:. 2415126 14§ 10169] 2700 7oA
2 0.5 |0.78]0.74 [81.57{78.65[44. 25.41127.42] 9738 | 3190 }0a0A]

1.0 _ |0.80 ] 0.78 {82.00{79.04144.57[42.
0.0 |0.680.65 {77.86]75.42(42.55(40.9823, 10686] 2557 744l
0 0.5 |0.74]0.71 |80.14]76.65[43.7942 98|23, 93123 49 10381 B Por A
10 _ | 0.83]0.78 |84.97|79.04}46.43143.19125.37(23.60[21. 06]18.50|26.27]28.42] 10273l 3010 @i 7
0.0 |0.81]0.77 |84.45[75.82146.15141.43(25.20]22.64]20,93]18. 79125.99(25. 25| 10150| 16 3640
2l 1 0.5 |0.86|0.81 [65.88[80.4848.93(43.06125.65124.03|21.28(19.05(26.84(25.07| 5642 | 4233 PRI
1.0 |0.88]0.82 [86.33]80,84]47.18]44.18{25.78i24.14|21.40{20.04|27.15[20.27| 680 | 275 40005
0.0 |0.85!0.79 |85.43|80.1246.88142.78|25.51]23.92{21.17[19.86[26.53}28.76{ 10036 A1
2 0.5 10.0010.84 [86.78(81.18i47.4244.36[25.01]24.24]21.51|20.12[27.37{29. 58] 9417 | 4354 |4
1.0 |0.92]0.85 [87.23]81.52|47.67]44.55(26.05124.34121.62[20.21:27.64/29.89] 5 | 4476 4560
0 0.61 | 0.58 [75.23|73.78140.66(30.88(21.86121.44118.78[18.44[21.48(23.03{ 11077] 2374 [oeA=d
A} 1 0.730.70 [79.74]77.29143.34]42.01[23.54{22 80{19.80{19.20[24. 25286, 18] 50194] 3257 [xRacd
Jojofl;: 2 0.83 | 0.78 |84.34|79.23]45.00[43.27]25.15(23.64]20.90[19.63(26.1826.31| 042 | 301 #ded]
tonl F »* * * - - * * - L] - * - - - »
LSDg |0.05]0.06}241:2.43[12611.38{1.08(1.23|0.82(0.7211.23|1.36| 214 | 074 | Q&7
0 0.67 | 0.64 |77.64175.47142.20141.00{22 91|22 2219.29]18.78{22.85[24.60| 10800| 2478 6674
Cg{or 1 0.73 | 0.60 [30.28{76.70/43.64]4 1. 74|23.6922.65[10.95[19.00124.19]26.06| 1273| 2246 X85}
bean '% 0.37 0.72181. 78;0444;2542;42 24.01 23;02 20;2419;40 24.87126.83 10132 34f9 SAET]
ton/fed 1SDgs |0.05!0.04]1.69]15871092{0.01105¢/0.5010.42]042[1.43t1.55| 1.8 | 054 | 15
0 0.69 | 0.65 |75.42(75.47/42,63141.00(23.13[22.22{19. 50|18.78(23. 1624, 97| 10651} 20 2611
(C) 05 [6.73[0.68 799077 17143.43[41.95|23 58{22 76[19.85[19.19|24 12|26 00| 10648! 271 Boow
Minerall 1.0 |0.76|0.71 [80.9977.65/44.03142.21|23.6022.90[20.13{19.31|24.63|26.55| 1(014] 3447 39686
fartlizef F NS NS INSINS (NSNS [NS NS NSINS[NSINS | * [ 5[ *
LSDgs 119 o6 | 108
ABC F NS [ NS INS NSNS NSNS INSINSINS NS (NSNS * [ *
LSDgs 138 (35

" R.D = Recommended dose
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Table (6): Effect of different treatments on some ‘soil hydrophysical
properties in the second season (winter 2007/2008).

- 5 Sofl moisture content, % eru,s:i
% E L] Kh, cm/hr AW, % before "5
32'3 Eb - 8P FC wp harvesting] & |w-"|g3
323 < RERIEE
w2 B 0-20 [20-<¢0| 0-20 20-40| 0-20 Eo-w 0-20 j20-40| 0-20 20-40| 0-20 20-40 © @
2"’ é cmijcmiémicmicmicmi{cmicMmicmi{cmjcm ] cm x
Controt | 0.60 | 0.57 [78.15(74.17[41.16140.00{22. 13121.55(15.03{18.54(24 87]28.37|83.22(14.8S;
] 0.5 10.61]0.53 |76.67|74.6341.44;40,34]22. 28(21.69[19.1618,65}25.14]26.87[92.71|17.72
1.0 | 0.63]0.60 |77.65/75.56/41.07]41.20122 57122 20[19.40{19.00(25.76(27 20lg1723(21 25
0.0 [0.62]0.59 [77.15{75.00141.70140.50[22 42|21 .82]19.2818.77125.46(26.98]92. 25]18.50]7153]
o) 1 0,5 | 0.64 ] 0.61[75.15/76.02/42.24}41.09|22.71|22.00[19.53]19.00125.97|27.72]91. 234 21.35 1976
1.0 {0.6610.6379.11|76.95/42.76141.59)22.99{22.36|19.77]19.23]26.48}28.38/85.31 m-
0.0 [0.65[0.62]78.60[78.49/42.49]41.35|22 84|25 2316 65{19.12{26.21|28.04i91,93]21, 701004
2 05 1069066 18011177, .30142.10]23.28122.63]20.02]19.47127.14129. 1290, 25[24.3 1 19360
1.0 [0.70]0.67 [80.65]78.35/43.59[42.3523.44{22.7720.15/19.58]27.39{29.52(89.31[26. 55231 6]
0.0 [0.68 [0.65 {79.6377.40(43.28{42.07|23 .52{22.86119. 76;19.21|26, 76|28, 72|89.83{19.36
0 0.5 [o0.73{0.70 [81.87[79.25/44.39/43.03]24.13}23.30[20.26/10.84]27.62130.14[85.1 1|23, 52[E008]
1.0 [0.76]0.7382.67{80.70(44.83143.55124 42(23 60l20.51119.90128 37130.75(86. 76|24 621365
0.0 [0.74]0.71]82.14{79.75/44.64]43.34{24. 26/23.56]20.3816.78 8.1930.4563.7427.3%—
11 0.5  |0.80]0.78 [84714181.64/45.73144.37(24.85124.11120.88120 .26129.2231.79(79.7 335 0 121d
1.0 [ 0.8110.79 |84.64)82.11/46.00/44.63!25.00[24.26]21. .37|26.57(35.17|78.97]25.6008110
0.0 |0.77]0.75 |83.13{80.68/45.18 3524.5523.53‘205_@’20.0228.6931.1232.&527.961231&40
2 0.5 1 0.82]0.80 [85.18|82.55/46.20]44.86]25.16{24.38]21. 13}20.48[20.88|32.48(78.97|36. 652857 A
1.0 [ 0.84 ] 0.82[85.69183.21]46.57[45.22[25.31]24.5821.26(20.64/30.16132.85(78. 15[37.37 207
0.0 10.7210.69 181.12]78.82144.33]43.07124. 22|23 .54/20.11]19.53/27.65(29.52[87.82|27. 704327
0 0.5 ]0.78]0.76 |83.84]81.15]45.71]44.34]24.98124 2320.73120.11]28.95|31.46/84.69[30.64
1.0 10.87 1085 66.68]83.95/47.3745.87125.86{25.07121.48|20.80{30.79(33.52/83 74]31 38|27
0.0 | 0.86 | 0.84 |86, 15/83.49147.08(45.62|25,73|24.93|21.35|20,60130,37[33.16|82.85/33.95
20 1 0.5 [0.91[0.89 187 6984 8ol47 02146 .30126.18125.35(21.73121.04{34.19{34.13/78. 15|37 .35p18 7]
1.0 10.93]0.90 [88.12{85.42}48.15/46.68]26.21[25.51|21.84|21.17|31.49(34 42|77 58/38. 96 227
0.0 | 0.89 | 0.87 |87.19|84.42147.65(46.13[26.04125 21121 6120 92130091338 31.9636.548%
2 0.5 | 0.96[ 0.92 [88.75/85.02/48.50[46.95(26.50|25.66122.00|21.29]31.85/34.73(76.94]|39.55]
1.0 [0.9870.93 [89.52|86.72}48.65[47.39(26.50125.00(22.06121.49132. 1234 96{75 4541 225150«
7 0.64 | 0.61 [78.25[76.13l42.29]41.20]22 74|22 15)19.55119.05/26.05|27 . 79]91. 27|21 06et7ed
A) 1 0.77 1 0.75 [83.2180.76[45.22143. 88[24.58/23.85{20.65(20.03[28. 7531, 16(83. 12}29. 720uad 14
Jojoba 2 0.88 ] 0.85 186, .B647.26]45.83|25. .042143[2073&305033.31 81.02]35.26
tonted F ) - Y r r] ]} - [ * - * *
LSDy; 10.0610.05)1362]247]1.64)1.43/068|1.17]1.25/0.9111.10(1.50[1.00}0.58 | D01
0 0.71]0.68 [80.65[78.35/43. 2.6323.79123_14900519.5027.3629.3888.792345
cg{or 7 |0.77]0.75 183 0380605, 14:83.81[24.50123.78120.64)20.03 .6631.0‘2’83.7630152@
bean |2 |0.81 073]_&431!&1 B0i45.80}44 47124 86]24.13]20.9 20.38(31 85]82 87|32 4416405
F | * [ * NS| - INS}| * | NS * * v .
tonffed [ LSDg |0.05 (605 [3.08 179 0.94 0.51 0.43]0.62[1.85] 1.62|0.60] a
0 0.73]0.70 [81.25[78.92(44.17{42.90{23.97(23 28(20 2001962127 69|20 .80[87.38]25.34
) 0.5 Jo.77[0.7482. 44/45.06l43.72[24.45(23.73 .eo19.99l23.5830.92 .64{29.57]
m‘:leml 1.0 [ 0.80]0.77 |83.56(81.39]45.55(44.20124.72(24.04120.83]20. 25|29 13(31,54183,39{31.13
ilizen  F NS | NS |NSINSINS|NS|NSINS|NSINS{NS|NS| * g .
LSDos | —= o.g8 (036 om
ABCFNSNSNSNSNSNSNSNSNSNSNSNSNS‘hs
LSDgs 1.07
PRD= Remﬂmended dose

The increases in SP, FC and WP values differed between 0.61 and 18.97%,
0.63 and 20.29 %, 0.56 and 21.61 % of surface [ayer and between 0.48 and
12.78 %, 0.49 and 14.03 %, 0.48 and 15.85 % of subsurface layer in the first

season. While,

in the second season, the increases differed between 0.68

and 17.56 %, 0.68 and 18.20 %, 0.67 and 20.15 % of the surface layer and
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between 0.62 and 16.92 %, 0.62 and 18.21 %, 0.65 and 20.19 % of the
subsurface layer, respectively.

Concerning the effect of jojoba and castor bean seed residues, data
indicate that increasing jojoba and / or castor bean seed residues from 0.0 to
-2.0 tonffed resulted in significant increases in SP, FC and WP, since they
increased by 12.11, 13.35,.16.18 %, 7.39, 8.50, 10.26 % and increased by
4.84, 4.86, 4.80 % and 3.40, 3.46, 3.60 %, respectively of the two soil depths
in the first season for jojoba and castor bean seed residues, also they
increased by 10.59, 11.75, 13.59 % and 10.15, 11.24, 13.05 % and increased
by 4.54, 4.47, 4.50 % and 4.40, 4.32, 4.28 %, respectively of the two soil
depths in the second one. Similar results were obtained by El-Maddah (2000)
and El-Maddah and Badr (2005).
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Fig. (3) Eﬁact of different treatments on hydraulic conductivity (Kh, cmvhr)

in the first and second seasons

*’?
* T

Mineral fertilizers did not significantly affected soil moisture characters
either in two soil depths or in two growing seasons.

Concerning the combined effects, the results show that all different
treatments led to progressive increases in SP, FC and WP values compared
with the control (untreated soil). The highest values of SP, FC and WP were
obtained by adding 2 tonffed of jojoba seed residues mixed with 2 ton/fed of
castor bean seed residues at the recommended dose of mineral fertilizers,
since it gave 87.23, 47.67, 26.05 % and 81.52, 44.55, 24.34%, respectively of
the two soif depths in the first season, and gave 88.52, 48.65, 26.59 % and
86.72, 47.39, 25.80 %, respectively of the two soil depths in the second one.

3- Available water

Data in Tables (5 and 6) and Fig. (4) indicate that available water
(AW, %) were significantly increased with increasing all added treatments of
the two sequence layer depths (0-20 and 20-40 crn) at the end of the two
seasons comparing to the controf (untreated soil}. The increases in (AW)
values were ranged from 0.71 to 18.73 %, 0.50 to 11.90 % and from 0.68 to
15.92 %, 0.59 to 15.81 %, respectively of the two soil depths in the two
seasons.

Regardlng the effect of jojoba and castor bean seed residues, data
reveal that increasing the addition rate of jojoba and / or castor bean seed
residues from 0.0 to 2.0 ton/fed led to significant increases in (AW) values,
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where the highest values were 20.90 and 19.63 %, 21.43 and 20.78 %,
respectively for jojoba seed residues of the two soil depths in the first and
second seasons, while in case of castor bean seed residues, the highest
values were 20.23 and 19.40 %, 20.95 and 20.33 %, respectively of the two
soil depths at the end of the two seasons. These results are confirmed with
El-Maddah (2000) and E!-Maddah and Badr (2005).

Mineral fertilizers did not significantly increase {AW) neither in two soil
depths nor in two growing seasons.

Concerning the combined effect, data reveal that the highest values of
{AW) was recorded at the addition of 2 ton/fed of jojoba seed residues mixed
with 2 ton/fed of castor bean seed residues at the recommended dose of
mineral fertilizers, since it gave 21.62 and 20.21 %, 22.06 and 21.49 %,
respectively of the two soil depths in the first and second seasons.

Eﬂrst seasan 0-20cm first season 20-40em B second saason 0-20om = second season 20-40om

Avallable witwr [ AW, %)

<

- & . LR PR S SO, 3 <
> LR DN
o WP o e WP 0 o® WP o oF WP o F WP
e B e e G B e e e e
: (v “0 QG \0 NC; \G (3l <3 ,"0 °0 L] h‘.l \(r \0 k‘l “'0 .1'0 'i“
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Fig.(4): Effect of different treatments on available water (AW, %} in the first

and second seasons
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4- Soil moisture content just before harvesting (8w, %).

Recorded data in Tables (5 and 8) indicate that all different treatments
caused significant increase in soil moisture content of the two soil depths at
the end of the two seasons compared with the control {untreated soil). The
increases in {Bw) values differed between 1.18 and 35.82 %, 1.10 and 37.36
% and hetween 1.09 and 28.15 %, 1.14 and 32.57 %, respectively for the two
soil depths in the first and second seasons.

Generally, soil moisture content just before harvesting increased with
increasing the addition rates of jojoba and / or castor bean seed residues
from 0.0 to 2.0 tonffed. The highest vaiues of (6w) were 26.18 and 28.31 %,
30.60 and 33.31 %, respectively for jojoba seed residues of the two soil
depths at the end of the two seasons. While, the highest values for castor
bean seed residues were 24.78 and 26.83 %, 29.38 and 31.85 %,
respectively of the two soil depths at the end of the two seasons. Also,
mineral fertifizer did not significantly affected (6w) just before harvesting in
both the two depths or the two seasons. '

With regard to the combined effect, data reveal that the highest (6w)
values was recorded at 2 ton/fed of jojoba seed residues with 2 ton/fed of
castor bean seed residues at the recommended dose of mineral fertilizers,
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since it gave 27 64 and 29.89 %, respectively of the two soil depths at the
end of the first season and gave 32.12 and 34.96 %, respectively at the end
of the second season. Also, it can be noticed that the values of (Bw) at the
end of the second season were higher than those obtained at the end of the
first one, these results may be due to the decomposition of these residues in
the second season were greater than its decomposition in the first one.
Similar results were obtained by El-Maddah (2000).
§- Water consumption (CU) and water use efficiency (WUE).

The results presented in Tables (5 and 6) and Fig. (5) clear that CU
values for maize and wheat plants were significantly decreased by increasing
all added treatments compared with the control. The decreases percentage
differed between 0.33 and 17.97 %, 0.55 and 19.06 %, respectively for maize
and wheat plants under the control. Similar results were obtained by El-
Maddah and Badr (2005).

Water use efficiency is defined in the present work, as kilograms of
maize or wheat seeds produced by one cm of the consumed water by maize
or wheat plants per feddan. The results presented in Tables (5 and 6) and
Fig. (6} indicate that WUE vaiues for maize and wheat plants take the
opposite trend with CU, where the WUE values were significantly increased
by increasing all different treatments compared with the control (untreated
sail). The increases percentage ranged from 18.02 to 154.90 %, 19.33 to
177.58 %, respectively for maize and wheat plants.
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Fig.(5): Effect of different treatments on consumptive use (CU, cm) in the

first and second seasons

With regard to the effect of jojoba and / or castor bean seed residues
on CU for maize and wheat plants. It can be seen that increasing the addition
rates of jojoba and / or castor bean seed residues from 0.0 to 2.0 ton/fed led
to significant decreases in CU values from 110.77 to 99.42 c¢m and 108.09 to
101.32 cm, respectively for jojoba and castor bean seed residues in the first
season and from 91.27 to 81.02 cm and 88.79 to 82.87 cm in the second
one. Also, increasing mineral fertilizer rates from 0.0 to 1.0 of the
recommended dose decreased Cu values from 106.51 to 102.14 cm, and
from 87.38 to 83.39 cm for maize and wheat plants. )

While, WUE take the opposite trend for maize and wheat piants where
the highest values were recorded with 2 ton/fed of jczjoba or castor bean seed
residues which were 35.01 and 35.26 kg fed em™ of jojoba for maize and
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wheat plants and were 34.09 and 32.44 kg fed”’ cm™ of castor bean seed
residues for the same crops. Also, increasing mineral fertilizers to the
recommended dose gave the highest values of WUE which were 34.41 and
31.13 kg fed™ cm™ for the same crops.
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Flg.(6): Effact of diferent treatments on watsr use sfficlency
(WUE, Kg fed'cm™) In the first and second seasons

Concerning the combined effect, the results clear that the best
treatment was 2 ton/fed of jojoba seed residues mixed with 2 ton/fed of castor
bean seed residues at the recommended dose of mineral fertilizers in the first
and second seasons, since it gave the lowest values of CU 92.85 and 75.45
cm, respectively and the highest values of WUE 44.76 and 41.22 kg fed™
em™, respectively for maize and wheat plants. Also, it can he noticed that the
effect of different treatments on decreasing CU values and increasing WUE
values can be arranged in the order: jojoba seed residues > castor bean seed
residues > mineral fertilizers. These resuits are in line with those reported by
- El-Maddah and Badr (2005) and El-Sodany &t al. (2007).
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