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EFFECT OF MOLE DRAIN SPACING AND FILLING MATERIAL
ON SOME SOIL PROPERTIES, YIELD OF FLAX AND KENAF
AND SOME WATER RELATIONS IN THE NORTH MIDDLE NILE
DELTA REGION.

B. A. Zamil
Soil, Water and Environment Res. Institute (SWERI).
(Received: Apr. 5, 2012)

ABSTRACT: A field experiment was conducted at Sakha Agric.Res. Station during winter
growing season (2009/2010) and summer season (2010) to evaluate the effect of mole drain
types; sand back filling and without filling and distance between the mole drain lines 2,4 and 6m
on some soil physical and chemical properties of the studied soil and on the productivity of
flax and kenaf crops as well as some crop-water relations. Split plot design was used with three
replicates. Main plots were randomly assigned by types of moles ;while sub main plots were
also randomly assigned by distance between mole drain lines. The data showed that :-
1- Soil bulk density , salinity and alkalinity were decreased with decreasing mole drain spacing
from 6m to 2m with or without sand filling, as expected for the two seasons . The mean
values of ECe were decreased by about 29.45 % with sandy mole and 32.2% with mole
without sand in the first season. Also , values were decreased by about 41.91% with sandy
mole and 37.29% with empty mole in the second season compared to initial values
obtained, while the values of sodium adsorption ratio ( SAR) were decreased by 15.62% with
sandy mole and 17.76% with empty mole after harvesting of first season, and the
corresponding values were dereased by about 23.66% and 20.48% with sandy mole and
without sandy mole after harvesting of second season compared to values obtained before
treatments

Basic infiltration rate increased after application treatments compared to untreated soil. The

highest value of basic IR is( 1.4cm/hr) was obtained with space of 2m after harvesting of

second season while the lowest value is (0.8 cm/hr) was obtained with or without sand mole
at 6m space after harvesting of first growing season compared to 0 .6 cm/hr for untreated
soil after two growing seasons

3-The productivity of flax and Kenaf crops are highly significantly increased with mole drain
types and decreasing the mole space compared to untreated soil, whereas the highest value
of seed or straw of flax was obtained with 2m mole space while the lowest value was
recorded under 6m mole spacing as well as Kenaf crop. The yield of Flax with mole without
sand is highly significantly increased more than that with sandy mole . While the kenaf yield
took the opposite trend.

4. The amount of applied irrigation water increased with unfilling sand mole in the first season
while in the second season took the opposite trend . Also, the values increased with
decreasing mole space, as well as the water productivity and water use efficiency took the
same trend.

Key words: Mole Types, Salt affected soil, drainage depth, Soil properties, Flax, Kenaf and

Plant growth.

N
1

INTRODUCTION causes poor productivity (Moukhtar et al

Heavy clay soils with shallow open 2003). Moling or sub soiling will enhance
drainage and low permeabilty are downward movement of irrigation water
predominant in the Northern area of the Nile carrying excess of salts from surface layer
Delta . These soils are always threatened to drains. After words, regular subsequent
by shallow saline groundwater .In the irrigation  will gradually reduce the salt
irrigated area, saline groundwater is a content in groundwater in subsurface soil
permanent source of soil salinzation that layers from linking with the upper ones
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(Moukhtar et al 2002 and 2003). They also
found that mole drains are generally
considered to be the result of the physical
shattering of the hard pans, which allows
water penetration into the subsoil to
increase . This may also accelerate the
leaching of sodium from the subsoil, and
consequently  reduce the  possibility
reclamation time of the hardpan. Lickacz
(1993) and Said (2002) revealed that soil
compaction influenced soil strength, bulk
density, distribution and continuity of pores
with consequent an adverse effect on
drainage, root penetration , aeration ,
biological processes and nutrients uptake.
Said(2003)concluded that the cumulative
and basic infiltration rate of the treated soll
by subsoil were markedly increased relative
to the untreated one .He also pointed out
that the treated soil resulted in a sharp
decrease in bulk density and penetration
resistance in coincidence with a sharp
increase in total porosity and macropores
relative to the untreated one . Ramadan et al
(2006) reported that 10 m drain spacing in
clay soils had the lower values of bulk
density and penetrability and the higher
ones of porosity and infiltration rate as well
as soil productivity comparing to 20 m and
40 m spacing. El-Sabry et al. (1992)
observed the superiority of sand constructed
moles with 3 m spacing since it led to the
lowest values of both ECe and SAR and
gave the highest value of basic infiltration
rate of soil. Antar et al (2008) reported that
rice and sugar beet yields were higher with
mole drains than that without mole drains.
The common reclamation and improvement
processes applied for salt affected soils
included improvement of soil physical
properties through deep ploughing or mole
drainage beside the use of suitable quantity
of irrigation water in the presence of good
drainage system (Gazia et al.,, 1996)
Moreover ,many researchers had reported
positive results of soil properties that can be
obtained after applying adequate mole drain
system especially in heavy clay salt affected
soils(Walter and Bishay1992 and El-Sabry et
al., 1992).

MATERIALS AND METHODS

A field experiment was conducted in clay
soil area at Sakha agricultural Research
Station farm ,Kafr ElI-Sheikh Governorate .
Egypt during the two successive growing
seasons (2009 /2010 and 2010) to evaluate

the effect of mole drains type (with and
without sand) and mole spacing (2m ,4m
and 6 m) on some soil physical and
chemical properties and yield of flax (Sakha
3) in winter growing season and Kenaf (Giza
3) in summer season .The soil has a clayey
texture .

All agricultural practices were used with
the two crops as recommended in the
Middel North Delta area .Split plot design
was used for statistical analysis as follows:-
Main plots were randomly assigned by the
mole types (mole with sand SM , mole
without sand M and without mole (control)
and sub plots were mole spacing (2m .4m
and 6m ) with three replicates.

Soil samples were taken from soil layer
namely 0-20 ,20-40 and 40-60 cm before
planting and after harvesting of both crops
and prepared for physical and chemical
analysis according to Page (1982) ,Klute
(1986) , Jackson (1973) and Richards
(1954) .Infiltration rate was determined using
double cylinder infiltrometer as described by
Garcia (1978). The obtained data were
recorded in Table (1) .

Flax was sowing on 10 December and
harvested on 25 April (2009/2010) while the
kenaf crop was sowing on 10 June and
harvested on 10 October (2010) flax and
kenaf plant samples were taken from all
treatments for determination of seeds kg
/fed. ,while straw ton/fed. for flax and the
kenaf fibbers kg/fed.

Some Water relations :

Amount of irrigation water was measured
by Cut- throat flume 30 x 90cm according to
Skogerboe et al. (1973).

Actual water consumptive use :
Actual water consumptive use : was
calculated according to the following
equation ( Israelson and Hansen ,1962) as
follows;

0,6, D
cu=y X pp x 4200
1=1 100 100 )
Where, cu= actual water consumptive use

(m*/fed .)

n =number of irrigations

© ;=soil moisture content (%) after two days
from irrigation

© , =soil moisture content (%) before the
next irrigation

pp=bulk density of soil (g/cm?)

D =depth of soil layer
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Table (1): some properties of the soil experimental area before treatments.

. Particle size .

Soil distribution Texture ECe p Totql Basic
depth Sand | Silt Clay | grade dS/En SAR. g/c?n3 porosity IR
(cm) % % % at25" ¢ E% cm/hr
0-20 | 25.85 | 27.34 | 46.81 | Clayey 6.90 13.00 1.28 51.70
20-40 | 22.48 | 27.31 | 50.21 | Clayey 9.10 14.90 1.33 49.81 055
40-60 | 27.19 | 29.10 | 43.71 | Clayey 13.86 18.40 1.35 49.06 '
Mean | 25.17 | 27.92 | 46.91 | clayey 9.95 15.43 1.32 50.19

Water use efficiencies(WUE):
A. water productivity:- it was calculated

according to Doorenbos and Pruitt 1979 as
follows:

WP = Yield kg/fed.

Water applied m°/fed.

B. Water use efficiency :-

Water use efficiency(WUE) :- was
determined by dividing the crop yield in
kg/feddan by water consumptive use in
m°/feddan (Amer.2011) as follows:

Yield kg/fed.
Actual water consumptive
use m?fed.

W.U.E =

Economic evaluation (profitability):

Profitability was calculated according to the

equations outlined by FAO (2000):

1- Total return = yield X price (grain+straw)
L.E.

2- Net return (NR) = total return - total cost.

3-Investment factor (IF) = total return / total
cost.

RESULTS AND DISCUSSION

Soil bulk density and total
porosity as affected by different
mole treatments:-

Soil bulk density is considered as one of
the most important parameters which
indicate the status of soil structure and
consequently, soil water, air and heat regime
(Richards  1954) .Results in Table (2)
showed that values of soil bulk density (pp)
are generally increased with increasing soil
depth in all types of moles and all tested
mole spacing.

The lowest values of bulk density were
found in the surface layer (0-20 cm) for

sandy mole or unfilled with sand comparing
to untreated soil .Also, the lowest values are
achieved with 2m spacing while the highest
values were obtained with 6m mole spacing.
Data in the same table showed that the
values of total porosity gave the opposite
trend of those with bulk density. These
results were found after harvesting of either
flax or kenaf. These results are in agreement
with those obtained by Ramadan, et al.
(2006).

Basic infiltration rate (IR) ;-

Data in Table (3) showed that the values
of basic infiltration rate were decreased
with the elapsed time which increased with
all tested drain spacing to reach the basic
infiltration . The highest values of basic
infiltration rate are achieved with 2m mole
spacing comparing to that with 4m and 6ém
mole  spacing or untreated soil. Such
increase in basic infiltration rate may be
due to the presence of better drainage
condition with 2m drain spacing . This
results are in a great harmony with those
obtained by (Ramadan, et al. 2006) and
(Antar , et al. 2008) . Concerning the effect
of mole type on infiltration rate ,results
revealed that the mole without sand are
more effective on basic infiltration rate than
sandy moles especially in the first growing
season (flax crop), while with kenaf in the
second growing season the sandy mole are
more effective than unfilling mole. The value
of basic infiltration rate is 0.55 cm/hr before
planting and increased to 0.9 ,0.8 and 0.8
cm/hr with 2 ,4 and 6m spacing of sandy
mole and increased to 1.0 ,0.9 and 0.8
cm/hr with 2 ,4 and 6 m spacing respectively
for unfiling moles after the first growing
season, while it was 0.6 cm/hr with
untreated soil. In the second season, the
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basic infiltration rate values are increased to
1.2 ,1.0 and 0.9 cm/h with 2,4 and 6 m mole
spacing ,respectively for unfiling moles and
1.4 ,1.1 and 0.9 cm/hr with 2 ,4 and 6 m
spacing ,respectively for sandy moles, while
the values were decreased with control
treatments.

soil salinity (EC ¢) and Sodicity
(SARe)

Data in Table (4) clearly showed that the
construction of mole drain is more effective
in decreasing the values of ECe and
SARe, and these values markedly increased
with increasing soil depth The mean
values of ECe and SARe of soil decreased
with unfillied moles or sandy moles
compared to those obtained before
treatments (9.95 and 15.43 dS/m)
respectively .

Table (2): soil bulk density (p, g/cm® ) and total porosity (E%) as affected by different

treatments:
seasons Mole* depth P, 9/ = p T p T
type cm ‘():ms g/an3 E % g/c?n3 E%
020 | 130 | 5094 | 1.31 | 5057 1.33 49.81
SM 20-40 | 1.32 | 50.19 133 | 49.81 1.34 49.43
_ 40-60 | 1.34 | 49.43 134 | 49.43 1.34 49.43
s;trssct)n Mean 132 | 50.19 | 1.327 | 49.94 | 1.337 | 4956
(flax) 020 | 127 | 5208 | 1.29 | 51.32 1.32 50.19
M 20-40 | 131 | 5057 | 1.31 | 50.57 1.33 49.81
40-60 | 1.33 | 49.81 | 133 | 4981 1.34 49.43
Mean 1.303 | 50.82 | 1.310 | 50.57 1.33 49.81
020 | 128 | 5170 | 1.29 | 51.32 1.31 50.57
SM 20-40 | 131 | 5057 | 1.32 | 50.19 1.32 50.19
40-60 | 1.33 | 49.81 | 132 | 50.19 1.33 49.81
Second Mean 1.307 | 50.69 | 1.210 | 50.57 1.32 50.19
Zf::gfr)‘ 020 | 126 | 5245 | 1.27 | 52.08 1.30 50.94
M 20-40 | 129 | 51.32 | 1.30 | 50.49 1.31 50.57
40-60 | 1.32 | 5019 | 1.32 | 50.19 1.32 50.19
Mean 0-20 | 51.32 | 1.297 | 51.07 1.31 50.57
control pp =1.32 E%.=50.19

* MS is mole with sand

*Mis mole without sand

Table (3) : Basic infiltration ( cm/hr) and cumulative infiltration depth (cm) as affected by

different treatments.

Mole type | Spacing Before treatments After first season After second season
m Basic IR | Cumul. Basic IR | Cumul. Basic IR | Cumul.
sandy 2 0.9 8.7 1.4 10.4
mole 4 0.55 7.9 0.8 8.2 1.1 9.5
6 0.8 8.1 0.9 8.3
Unfiling 2 1.0 9.9 1.2 9.8
mole 4 0.55 7.9 0.9 9.1 1.0 9.0
6 0.8 8.0 0.9 8.2
Untreated mole 0.6 7.9 0.6 7.9
soil(control)
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Table (4): Soil salinity (dS/m) and sodicity (SAR) after two growing seasons as affected
by different treatments:-

. Mole space m
Growing | Mole digltlh 2m 4m 6m Mean
season type cm EC dS/m | SAR dg:m SAR dgfm SAR dgfm SAR
0-20 6.90 13.00 | 6.90 |13.00| 6.90 | 13.00
Before exp. 20-40 9.10 1490 | 9.10 |14.90| 9.10 | 14.90
40-60 13.86 18.40 | 13.86 |18.40| 13.86 | 18.40
Mean 9.95 1543 | 9.95 | 1543 | 9.95 | 15.43| 9.95 | 15.43
0-20 5.10 11.10 | 6.50 | 12.60 | 5.36 | 11.4
SM | 20-40 6.40 1250 | 7.60 | 13.60 | 7.58 | 13.6
_ 40-60 6.80 12,99 | 8.60 | 1450 | 9.26 | 15.0
grlcz)lvr\iltng Mean 6.10 12.17 | 7.56 | 13.56 | 7.40 | 13.33 | 7.02 | 13.02
season(flax) 0-20 5.10 11.10 | 5.30 | 11.40 | 6.10 | 12.20
M 20-40 6.20 12.30 | 6.80 | 12.90 | 7.70 | 13.70
40-60 6.50 12.60 | 7.20 | 13.20 | 8.94 | 14.80
Mean 5.93 12.00 | 6.73 | 1250 | 7.58 |13.56 | 6.75 | 12.69
control EC=9.96 SAR=15.74
0-20 4.15 10.00| 4.73 | 10.70 | 4.95 | 11.00
SM | 20-40 5.25 11.30| 5.85 | 11.90 | 6.25 | 12.30
Second 40-60 | 585 |11.90| 6.85 | 12.90 | 8.11 |14.00
growing Mean 5.08 11.07| 5.81 | 11.83 | 6.44 |12.43| 5.78 | 11.78
season 0-20 4.52 1050 5.72 | 11.80 | 5.11 |11.20
(kenaf) M | 20-40 583 |11.90| 6.11 | 12.20 | 6.43 |12.50
40-60 6.15 12.20| 7.53 | 13.50 | 8.75 | 14.60
Mean 5.50 11.53| 6.45 | 1250 | 6.76 | 12.77 | 6.24 | 12.27
control EC=9.98 SAR=15.85
Where : SM is sandy mole M is unfilling mole

The previous results showed that the
leaching of salts was enhanced as the mole
spacing decreased. Considering the effect of
mole type ,it could be observed that the
unfilled mole was better than the filled mole
and without mole (control ) in the first
season since it gave lower values of EC,
and SAR In contrary of the first season, the
filled moles of salts greater than the unfilled
moles or without moles in the second
season. promoted the leaching

After the harvesting of first season the
reduction in EC, value with unfilled moles
was greater than the sandy moles by32.20
and 29.45 % , respectively.While after the
harvesting of the second season the
converse trend was observed ( 37.29 and

41.91 % in both moles , respectively ) .The
decreasing of SAR values was as the same
as the trend of ECe ,where the values in
the first season were greater with unfilled
moles than with sandy moles byl7.76 and
15.62 % respectively .While in the second
season, the values with sandy mole were
greater than with unfilled moles by 23.66
and 20.48 % , respectively .On the other
hand ,the ECe and SAR values are higher
for control than that for both mole types .

It is observed that , soil ECe and SARe
values are decreased with decreasing mole
drain spacing in both growing seasons .
These results are similar to that obtained by
Moukhtar, et al. (2003) and Antar, et al.
(2008).
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Crop yield

Data in Table (5) revealed that seed yield
of flax in the first season was significantly
increased with unfilling moles (496.1 kg/fed.)
comparing to filing sandy moles (460.1
kg/fed) and soil without mole drain (325.6
kg/fed.) .The values of straw yield took the
same trend of seed yield since the values
with types of moles are 3.38., 3.08 and2.26
ton/fed ,respectively .

Concerning the mole spacing there are
highly significant increase in seed and straw

yield of flax with decreasing mole spacing
from 6m to 2m in the first season .While
the yield of kenaf in the second growing
season ,data in Table (6) showed that , fiber
and seed yields with sandy moles are highly
significant increase than that with unfilling
moles and without mole . Furthermore the
effect of mole spacing on fiber and seed
yields of kenaf are highly significant
increased with decreasing mole spacing
from6 mto2m.

Table (5): Statistical analysis of flax yield in the first growing season as affected by

different treatments :

treatments Flax (igleng) yield Straw vyield of flax (ton/fed)
Cont. 325.6¢ 226 ¢
Mole type (m) SM 460.1 b 3.08 b
M 496.1 a 3.38a
F test *x *x
LSD 0.05 12.56 0.137
LSD 0.01 20.82 0.228
2m 441.6 a 3.12a
Mole space (d) 4m 429.2 b 2.98b
6 m 411.0c 2.63c
F test *x *x
LSDO0.05 5.77 0.077
LSDO0.01 8.09 0.108
M*d *% *%

Table (6): Statistical analysis of kenaf yield in the second season as affected by different

treatments
treatments Kenaf Seed yield Fiber yield of kenaf
(kg/fed) (kg/fed)
cont 255.66 ¢ 966.33 ¢
Mole type (m ) SM 316.11a 1102.22 a
M 299.44 b 1047.55b
F test ** **
LSD 0.05 5.60 13.15
LSD 0.01 9.30 22.39
2m 304.2 a 1098.77 a
Mole space (d) 4m 288.2 b 1020.11 b
6m 278.7¢c 999.22 ¢
F test *x *x
LSDO0.05 3.71 8.34
LSDO0.01 5.21 11.69
M*d *% *%
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Some-water relations:

A. Amounts of water applied

Data in Table ( 7) showed that the mole
drain types and mole drain spacing had
great effect on amount of irrigation water
applied (m%fed) during the two growing
seasons . The obtained results revealed that
the amount irrigation of water applied for
flax and kenaf increased with decreasing
mole spacing with or without back filling
sand .It is clear from the obtained data the
highest value of applied water was achieved
with 2m mole spacing with or without sand
(1913.10 and 202118 m® ffed .
respectively) in the first growing season
and (3684.61.60 and 3614.61 m% fed . ,
respectively ) with sand mole and unfilling

mole in the second growing season .On the
other hand , the lowest value of applied
water was(1556.10 and 1767.78 m®/fed ) at
6 m mole spacing with and without sand
respectively for the first growing season
.While these values were found to be
(3297.65 and 3374.16 m*/fed .) at 6m mole
spacing  without and with sand mole,
respectively for the second season .It can
be concluded that decreasing mole spacing
led to increase the soil infiltration rate and
improve status of water penetration for soil.
Also, the construction of sandy mole
resulted improving in water movement into
soil .These results are in agreement with
those obtained by Gazia et al.,1996)

Table (7): Irrigation water applied , Actual water consumptive use ,water productivity
(kg/m3) and water use efficiency(kg/ms) as affected by different treat.

Amount of water productivity Wa.te.r use Yield kg/fed
S 3) efficiency
Mole | irrigation Water (kg/ m 3
Mole . (kg/ m%)
season tvpe space water consumptlve
yp /'m apgplied use (kg/m3) Straw or
Seeds | Straw or straw or "
(m°/fed.) . Seeds |7, Seeds fibers
kg/fed | fibers fibers
kg/fed
Mole 1913.1 137522 | 025 | 1.79 | 0.34 | 2.49 | 485.7 | 3430
with 1666.56 | 1320.46 | 0.28 | 1.85 | 0.35 | 2.34 | 462.0 | 3090
sand [ g 1556.10 | 1336.82 | 0.28 | 1.76 | 0.32 | 2.05 | 432.7 | 2740
First Mean 171192 | 134416 | 027 | 1.80 | 0.34 | 2.29 | 460.1 | 3086.6
season
(flax) | Mole |2 2021.88 | 147280 | 025 | 1.82 | 0.35 | 2.50 | 513.7 | 3680
without 1824.48 | 131856 | 0.27 | 1.97 | 0.38 | 2.73 | 500.0 | 3600
sand 6 1767.78 | 1306.39 | 0.27 | 1.63 | 0.36 | 2.20 | 4747 | 2880
Mean 1871.38 | 1365.92 | 0263 | 1.81 | 0.36 | 2.48 | 496.1 | 3386.6
control 1440.70 | 126060 | 0.24 | 1.69 | 0.26 | 1.79 | 325.7 | 2260
Mole |2 3684.61 | 2807.70 | 0.091| 033 | 0.12 | 043 | 3353 | 1198
with 349272 | 267792 | 0.09 | 031 | 0.12 | 0.40 | 3127 | 1074
sand 6 3374.16 | 2568.72 | 0.089 | 0.30 | 0.12 | 0.40 | 300.3 | 1034.7
Second Mean 3550.54 | 3401.86 | 0089 | 0.31 | 0.12 | 0.41 | 316.1 | 1102.2
season
(kenah) | Mole 3614.61 | 2653.80 | 0.089 | 0.31 | 0.11 | 0.42 | 321.7 | 11320
without 3367.05 | 2527.14 | 0.088| 0.30 | 0.11 | 0.40 | 296.3 | 1020.0
sand [ g 3297.65 | 2491.75 | 0.085| 0.30 | 0.11 | 0.40 | 280.3 | 996.7
Mean 3401.86 | 2526.52 | 0.088| 0.30 | 0.11 | 0.41 | 296.4 | 10495
control 3451.07 | 2542.89 | 0.074| 028 | 0.10 | 0.38 | 255.7 | 966.3
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B. Actual water consumptive use:-
The seasonal water consumptive use for
either flax and kenaf crops as influenced by
different treatments are shown in Table (7).
The obtained results showed that , the
highest value of water consumptive use
(1472.80 m®/fed .) Was obtained at 2 m
mole spacing without sand for flax crop in
the first season ,and 2807.70 m°fed . at
2m spacing with sandy mole for kenaf crop
in the second season .While the lowest
values are 1306.39 and 2491.75 m°/ffed . at
6 m mole spacing in the first and second
seasons respectively .1t could be concluded
that the established mole at 2m spacing led
to increase the soll permeability
consequently it received the highest
amount of irrigation water applied .This
finding is supported by Gazia et al.,1996)

C- Water Productivity(W.P )

Water productivity was determined for
different treatments for both flax and kenaf
crops are presented in Table (7). The
highest values are ( 0.27 and1.97 kg/m 3)for
seeds and straw , respectively of flax at 4
m mole spacing without sand and(0.091
and 0.33kg/m3) for seeds and fibers of kenaf
crop with sandy mole at 2 m spacing
While the lowest values are (0.27and 1.63
kg/ m¥for flax seeds and straw ,respectively
at 6m mole spacing and (0.085and 0.30kg
/m3) fiber of kenaf at 6 m spacing without
sand .On the other hand , moling at 2 m
spacing received the highest amount of
irrigation water . .These results are in
agreement with El-Sabry et al.,1992).

D-Water use efficiency (W.U.E) :-
Data in Table ( 7) showed that water use
efficiency for either flax and kenaf were
affected by different treatments .The highest
values of water use efficiency (0.38 and
2.73kg /m?® ) for seeds and straw of flax
respectively were recorded with 4 m mole
spacing without sand in the first season ,
while the corresponding values with kenaf
(0.12and 0.43kg /m®) for seeds and fibers

were obtained with sandy mole at 2m
spacing. The lowest values of water use
efficiency ( 0.32 and 2.05 kg / m°®) for seeds
and straw, respectively were obtained with
sandy mole at 6m spacing for flax crop in the
first season, and (0.11and 0..40 kg /m °) for
seeds and fibers of kenaf were obtained
with moling without sand at 6m spacing in
the second season . These results are in
agreement with Walter and Bishay1992 and
El-Sabry et al.,1992)

Economic Evaluation :

Economic  evaluation of different
treatments for yield of flax and Kenaf are
presented in Table (8) . It is important to
compare total costs and total return . Data
in Table (8) showed total cost, total income
and net return under types of mole drain at
different spacing for flax and kenaf crops .
Total income of flax is based on productivity
of seeds kg/fed. and straw ton/fed. , while
the total income of kenaf is based on the
productivity of seeds and fibers in kg/fed.

Total costs included these items ;the
mole installation ,agricultural practices
Jfertilizers ,pesticide , seeds and land rent .
Data indicated that net return (L.E.) of flax
and kenaf yield were affected by mole drain
where the net return value with mole drain
was higher than control for both crops .Also ,
net return affected by mole drain spacing
since it increased with decreasing mole
spacing from 6m to 2m . The highest net
return value (5860.6 L.E./fed. ) was
achieved with  mole without sand at 2m
spacing under cultivation of flax . While
under cultivation of kenaf the highest
value(5445.3 L.E/fed. )was obtained  with
sandy mole at 2m spacing . The highest
values of investment factor were (3.25 and
3.07) were resulted from moling without
sand at 2m spacing under cultivation of flax
crop and with sandy mole at 2m spacing
under cultivation of kenaf respectively . It
can be concluded that the construction of
mole drain at 2m spacing achieved the
highest farmer income .
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Table (8): Values of flax and kenaf productivity kg/fed, total income, total cost and net

return
season | Mole Mole
type | space/ | Yield kg/fed
m Total Total Net Investment
Straw cost return return factor (IF)
Seeds | ton/fed L.E. L.E. (NR)L.E.
kg/fed | or fiber
kg/fed
Mole 2 | 4857 3.43 | 2700 | 7909.9 | 5209.9 2.93
with 4 462 3.09 2650 7255.1 4605.1 2.73
First sand 6 432.7 2.74 2610 | 6551.6 3941.6 2.51
season | Mole 2 | 5137 3.68 | 2600 | 8460.6 | 5860.6 3.25
(flax) | without | 4 | 500 3.60 2550 | 7757.9 | 5207.9 3.04
sand 6 474.7 2.88 2510 | 6987.2 4477.2 2.78
control 325.7 2.26 2500 5251.8 2751.8 2.10
Mole 2 335.3 1198 2700 8145.3 5445.3 3.07
with 4 312.7 1074 2650 7422.7 4772.7 2.80
Second | sand 6 |300.3 | 1034.7 | 2610 | 7142.0 | 4532.0 2.73
season Mole 2 321.7 1132 2600 77447 5144.7 2.96
(kenaf) | without | 4 296.3 1020 | 2550 | 7043.3 | 4493.3 2.76
sand 6 280.3 996.7 2510 6790.0 4280.0 2.70
control 255.7 966.3 2500 6422.0 3922.0 2.56
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