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ABSTRACT

This study was carried out in Antoniadas Research
Branch, Alexandria, Egypt during seasons 2006 / 2007 and
2007 / 2008 to evaluate three ornamental plants to sodicity
and boron. Four levels of sodicity and boron concentrations
were used with irrigation water having the following
adjusted Sodium Adsorption Ratio : 0, 4.5, 9 , 27 SAR,y;,
Boron concentration : 0, 1.5, 3.6 PPm .Myoporum and chaff
flower cuttings were prepared . Bermuda grass was seeded
in the perminant pots directly . The plants were irrigated
with normal water for month, then they were irrigated with
sodicity and boron containing water to the end of the
experimental season .Some characteristics were chosen and
measured, i.e plant height, number of leaves of myoporum
and chaff flower only. Fresh weight and dry weight of shoots
were determined . Also the covering area of Bermuda grass
was measured .

The results showed the following :

1- Soil salinity was increased due to the addition of sodicity
and boron containing irrigation water .

2- The deterious effect of sodicity and boron concentration
on plants grown in calcareous soil was greater than in sandy
soil except in case of Bermuda grass.

3- The RYQ of myoporum was 100% when myoporum
plants were irrigated with zero ( control ) in calcareous and
in sandy soils. Also at 4.5 and 9 SAR.y in sandy soil
myoporum was 140% and 128% respectively .
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- The RYQ of chaff flower was 100% when the plants were
irrigation with normal water only . The RYQ value was
decreased to 56.01 and 88.93 for plants grown in calcareous
and sandy soils at .... 27 .... SAR , respectively .

5- The RYQ of bermuds grass was decreased just using
sodicity and boron containing water in irrigation, It was
81.57 and 82.75% at 27 SARadj level and 76.85 and 80. 87%
at 6 Bypm level in irrigation .

Generally, it was concluded that myoporum was more
tolerant than Bermuda grass than chaff flower .

INTRODUCTION

No dout that deserts in Egypt have poor quality soils ( sandy to
sandy calcareous ) and waters, thus it becomes necessary to study the
tolerance of plants to sodicity and boron containing water and their
growth in sandy and sandy-rich in calcium carbonate soils. The great
. expansion needs establishing green areas and growing ornamental
plants .

Three ornamental plants were chosen in this study. Myoporum
is used as a hedge in the gardens, chaff flower is used for borders and
drawing on lawns, and bermuda grass is used to cover playground and
free areas. Myoporum was one of the plants studied by Bernstein er
al., (1972) which was little affected by soil salinities of 8m. mhos/cm
(NaCl + CaCl, Salts ). Bolanos and Longstreth (1984), found that
pressure volume curves for Alternthers philoxeroides ( alligator weed )
grown in 0 to 400 millimolar NaCl were used to -determine water
potential (PSI), osmotic potential (PSIS), turgor potential (PSIP) and
the bulk elastic modules (epsilon) of shoots at different tissue water
contents. Values of PSIP decreased with increasing salinity and tissue
PSI was always lower content changed because epsilon increased with
salinigy . .

Ackerson and Younger (1975) showed that average rates of net
photosynthesis and root dry matter yield of bermuda grass (cv.
. Santa) were not affected by growing in culture containing 0,
40, 80, 120 or 160 meq NaCl or CaCl; at 0, 80, 160, 240 or 320 meq
K2804 On other hand leaf water potentlal, osmotic potentlal and top
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growth fell with increasing salinity. They suggested that salinity
tolerance may be aided by translocation of photosynthate from tops to

roots, carbohydrate storage, osmatic adjustment through ionic
" substitution and redistribution or increased cell sap organic acid
content.

The previous studies were often carried out in qualitative
manner. The plant tolerance evaluation of flower plants ( Diab et al.,
1991 ) was modified to suite the ornamental plants . :

The objective of this study was to evaluate tolerance of
myoporum chaff flower and bermuda grass ornamental plants to
sodicity and boron containing water.

MATERIALS AND METHODS

The present study, was carried-out during two successive
seasons of 2006 and 2008 at antoniadas Research Branch, Alexandria,
Egypt. ‘

Three plants were used in this study :

1. Myoporum pictum. G. Forst ( Myoporum )

- 2. Alternanthera ammona, L. ( Chaff flower )

3. Cynodon dactylon, L. ( L.) Pers. ( bermuda grass )

Two desert soils were collected from the surface layer
(-20cm) of two areas. The first, sandy soil was collected from the 86
kelometer areas west of the Alexandria-Cairo Desert Road and the
second, sandy soil rich in calcium carbonate ( calcareous soil ) from
Hawwaria area, 35Km west of Alexandria city (Tables 1
and 2). These experiments were designed as randomized complete
blocks in three replicates Snedecor and Cochran (1974) Jackson,
(1962).

Four levels of sodicity water and water containing boron were
used in irrigation water as follows : 0, 4.5, 9.0,27.0 SAR,; 0,1.5,
3.6 Bppm-
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Table 1 : Chemical properties of studied soils
L
Ec Cations meq /L Anions meq /L
Soil 1 |Caf Mg | Na| K |CO;| BCO; | C1I | SO, | CaCO; | pH
dsm- : %
Sandy 1.2 Jos}o3s] 06 ] 0.05 - 0.1 0.35 ] 0.35 1.5 7.2
Carbonate 2.9 6.1 ]4501] 123 ] 11.26 - 0.4 19.9 ] 3.80 3.9 7.8
- 0
rich soil
Table 2 : Phyical properties of studied soils .
——————
Particle size distribution, (%) Soil
Seil F.C. Coure | Finesand | Silt Clay Texture
sand’ o
Sandy 7.5 14.5 79.4 43 1.8 Sandy
Carbonate- | 22.4 59 35.1 51.0 8.0 siltyloam
rich soil
Preparation of plants for experiments
Myoporum

Myoporum pictum cuttings for the first season were planted in
November 2006, repotted in March 2007 and harvested in October
2007, At the second season cuttings were planted on November 2007,
. repotted on March 2008 and harvested in October 2008. The cuttings
were planted in 15cm diameter pots containing loamy soil. After one
month, the plants were repotted into 25 cm diameter pots containing
3.75 kg sandy or 3.5 kg calcareous soil. They were irrigated with
normal water for a month, after finial transplanting then the plants
were irrigated with sodicity and boron containing water .

Chaff flower

Plant cuttings were- taken from mother plants on Ferbruary
15th, 2006 at first season and harvested in last October 2007. Cuttings
for the second season were taken from mother plants on February
2007 and harvested on last October 2008. The cuttings were planted in
10cm diamter pots containing loamy soil. After one month, the rooted
cuttings were repotted into a 15 cm diameter pots containing 825g
sandy or 650 g calcareous soil. The plants were irrigated with normal
water for one month of after finial transplanting, then the plants were
irrigated with sodicity and boron containing water levels .
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Bermuda grass
One gram seeds of bermuda grass were sown on sandy

(4.65kg) or calcareous (3.5kg) soil in 30cm diameter pots on April
7th, 2006 The pots were watered daily with normal water. After one
month of seed sowing, seedlings were irrigated with different levels of
sodicity and boron containing water. Every 20 days, the plant heights
. were measured the seedlings were mowed at 2cm level from soil
surface and the cuttings were weighted after every mowing even end
July, 2006 . The second season started on April 23th, 2007 and
continued even end July, 2007 .

The three plants were fertilized with N,P,K and foliar fertilizer
as described in Diab er al., (1991).

The plants were irrigated after one month of transplanting with
sodicity and boron containing water to soil field capacity. The sandy
soil pots were irrigated with 300ml every two days and the calcareous
soil pots were irrigated with one litre every 6 days .

Determinations and Measurments

The following parameters were measured weekly starting at
sodicity and boron containing water additions. Plant height in
myoporum and chaff flower. In bermuda grass, the plant heights were
measured before mowing every 20 days. Number of leaves were
recorded in all plants except Bermuda grass in which covering area
was measured. At the end of experiments, fresh weight was
- determined. The plants were dried at 65'C for 48 hours to determine
the dry weight. The soils were analyzed to salinity in soil saturatlon
extract by measuring the electrical conductivity (EC) in dsm™ units .
Plante valuation to sodicity and boron containing water tolerance: -

The authers suggested a method for evaluation of ornamental
plants to sodicity and boron containing water tolerance. The method is
based upon three characteristics and every character represents a
percentage of the quality of every plant as follows :

%

1. Plant height - ® 20
2. Vegetative dry weight (W1 40
3. Number of branches or €2)) 40

( Covering area in Bermuda grass (c) ) 100
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The evalution is based also upon the percentage of the status of
the plant in the treatment to the status of the plant in the control. The
relative yield quality (RYQ) is calculated as follows

(@)  oH W) QW,

= = 0

RYQ [(—TH ) x 100 x 100 |+ (Wl)e x 100 x 100 |+
[(L)Lx QB J

(B )e m— x 100

It is needed to change _(Elt_ instead of ga_)!_,also changing QC

). ®).

instead of QB in the case of Bermuda grass.
Where (B)yor (B). is the branches number in treatment or

control.
(C)or(C). isthe covering area in treatment or control .
QB is the percentage of the number of the
branches character .
QC is the percentage of the covering area
character .
RESULTS

Effect of irrigation with sodicity and boron_containing water on

the Growth of Myoporum Plant
Plant characteristics

Sandy soil : The data in Table (3,4) showed that the plant
_ height increased due to the increase in irrigation with sodicity water
level until 4.5 SARag;. The plant height was gradually decreased with
increasing boron in irrigation. -

The number of leaves of Myoporum plants was increased due
to addition of SARg; than control . Also it was gradually decreased
with increasing bran in irrigation with sodicity water .

The branches number of Myoporum plants were increased by
using sodicity in irrigation water until 27 SARag; than control but the
branches number were gradually decreased with increasing boron in
irrigation water .

The fresh weight of shoots was in decreased with increasing
sodicity and decreased by using boron in watering .

Dry weight of shoots per plant took same trend of the fresh
weight of shoots. The plant dry weight was decreased from 85.01 at



Tabie (3) : Effect of irrigation with sodicity water on vegetative growth
of myoporum plants grown in sandy and calcareous(cal.) soils .

Treatments Plant height, Leaves Branches,  Fresh weight Dry weight of
SAR,y Cm No/plant ,  No/plant of shoots,  shoot, g/plant
g/plant
Sandy Cal. Sandy Cal Sandy Cal Sandy Cal. Sandy Cal
First season (2006 / 2007)
0 47.67 59.67 168.33 196.67 16.67 23.33 145.87 201.13 438 67.09
4.5 5933 56 373.33 33333 29 24 264.13 172.17 8501 5897
9 58.33 52.33 296.67 246.67 -23.33 20 217.03 1464 6595 49.80
27 52.33 49.33 296.67 216.67 22.67 1633 179 13527 56.83 45.68
L.S.Dgps 9.16 11242 13.26 83.74 30.66
-Second season ( 2007 /2008 )
0 - 5036 59.66 169.34 197.77 17.66 2420 146 211 4299 66.19
4.5 6030 5733 370 330 3041 24 260 170  88.60 55.67
9 58.70 54.11 297 24098 25 21 218 145 66.71 48.38
- 27 5523 5020 290 239.15 2320 1590 178 133 -54.36 45.63
L.S.Dggs 9.21 112.96 12.15 78.16 3341

¢TGN X[V 10§ AUg R OLBY
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Table (4) : Effect of irrigation with boron countaining water on the

Vegetative growth of myoporum plants growth in sandy and calcareous(cal.) soils .

. Treatments Plant height, Leaves, Branches,  Fresh weight Dry weight of
Bopm Cm No/plant No/ plant of shoots,  shoot, g/plant
g/plant
Sandy Cal. Sandy Cal. Sandy Cal. Sandy Cal. Sandy Cal
First season (2006 /2007)
0 59 59.67 336.67 388.67 24.67 34.67 241.3 349.87 71.17 92.55
1.5 53.67 58.67 266.67 303.33 2133 24.67 2069 201.13 62.84 8228
3 52.67 58 263.33 246.67 17.67 23.33 180.65 171.67 56.96 67.09
6 47.67 50.67 168.33 196.67 16.67 22.67 145.87 1600 43.8 64.96
L.S.Dyges 14.10 116.29 6.76 155.68 37.42
Second season (2007 / 2008 )
0 50.67 68 226.67 296 2260 30 194 2447 5299 76.52
1.5 50.33 57.30 2233 103.67 1631 2431 131 143.17 35.73 42.56
3 51 50 12267 186 13.67 2040 87.85 132.73 1826 38.6
6 39.33 3630 88.33 150 10 2211 3687 51 8.88 8.68
L.S.Dygs 15.83 112.9 12.15 78.161 33.11

1437 ATu[) XO[y 10§ AUg 29" LY [
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4.5 SARqgj t0 56.83 at 27 SARy. The Dry weight of shoots was
decreased graduaily with increasing borne in irrigation water.

CaCO3; — rich _soil : date in Tables (3.4) showed that
Myoporum plant height was gradually decreased from 59.67cm in
control to 49.33 at 27 SAR.q; and 50.67 at 6 Bppm.

Number of leaves was reduced gradually from 4.5 SAR; to 27
SAR.g; but by irrigation with boron containing water was reduced
gradually from control level (0) to 6 Bpym. The reduction in leaves
number was significant at 6 By in comparison to its number of
branches was also reduced gradually with irrigation with boron
containing, by irrigation sodicity water number of branches was also
reduced gradually with increased of levels .

Fresh and dry weights of shoots per plant were decreased with
increased. SAR,4j and By levels. The trend in the first season was
similar to trend in the second season .

Effect of Irrigation with Sodicity and Boron Containing water of
Chaff Flower plant
Plant characteristics

Sandy soil : Data in Tables (5,6) showed that the plant height
was decreased when plants were irrigated with sodicity and boron
containing water levels. Number of branches and leaves were
decreased with increased SARadj and Bppm levels. Also fresh weight
and dry weight per plant were decreased from 4.5 to 27 SAR,qj and 0,
1.5t0 6 Bppm - :

CaCOj3 — rich soil : The data in Tables (5,6) showed that the
plant height was decreased when the plants were irrigated with 0, 4.5,
9,27 SARugjand 0, 1.5, 3.6 Bypm -

Number of branches and leaves per plant were decreased at 4.5
» 9,27 SARqgjand 0, 1.5, 3.6 Bypm . Also fresh and dry weights were
" decreased at0,4.5,9,27 SARgqand 0, 1.5, 3, 6 Bypm.




Tﬁble (5) : Effect of water sodicity on grewth of chaff flower plants
__grown in sandy and calcareous (cal.) soils.

Treatments Plant height, Leaves Branches, Fresh weight Dry weight
SAR,.q Cm No/plant No/ plant of shoots, . of shoot,

__g/ptant _g/plant

Sandy Cal. Sandy Cal. Sandy Cal Sandy Cal. Sandy Cal

First season (2006 / 2007)

0 17 11 21 30 40 jo 329 528 121 296

4.5 13.67 1267 27 2233 35 38 683 1274 269 296

9 10.67 10.67 1633 1833 26 3567 483 528 21 290

27 9.67 7 1267 13 1567 3433 298 421 205 192
L.S.Dgos 9.38 16.99 17.99 7.091 2.66

Second season (2007 /2008 )

0 18 12 22 31 42 31 422 628 152 299

4.5 14.17 13.71 28 2326 36 39 721 628 295 298

9 10.78 1061 1821 19.12 28 36 446 1383 261 295

27 9.12 8 1140 1220 16 35 301 5.11 25 198
L.S.Dygos 9.91 17.01 18 7.53 2.69
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Table (6) : Eﬂect of irrigation with boron on vegetative growth of chaff flower plants grown in
sandy and calcareous (cal.) soils.

Treatments Plant height, Leaves Branches, Fresh Dry weight
Boom Cm .No/plant No/plant  weightof . ofshoot,
shoots, g/plant
g/plant
Sandy Cal. Sandy Cal. Sandy Cal. Sandy Cal. Sandy Cal
First season (2006 / 2007)
0 17 11 40 30 21 30 329 528 121 296
1.5 10.67 1083 3033 3930 33 30 747 827 272 433
3 1033 767 2533 26 2567 1667 331 78 237 3.59
6 8 6.83 9 2435 13 1332 325 432 144 1.62
L.S.Dggs 7.096 15.89 14.69 2.10 0.97
: Second season ( 2007 /2008 )
0 18 12 41 30 22 33 332 548 141 299
1.5 11.56 11.75 31.40 3041 34 32 826 920 280 4.54
3 1143 760 2623 2730 27.12 17.16 436 7.99 247 3.75
6 9 6.90 10 2550 1430 1423 372 530 1.66 190
L.S.Dgos 8.02 16.86 15.13 2.56 0.97

1dABH“ATU[) X[V 10§ AUZ 79 OLB Y[

i1

800Z(€) LTOA



L.

J.Agric.&Env.Sci.Alex.Univ.,Egypt Vol.7 (3)2008

* Effect of sodicity Irrigation water on Growth of bermuda Grass

Plant :
Plant Chracteristics

Sandy soil : Data in Tables (7,8) showed that the plant height
was decreased when plant were irrigated with 27 SAR.4 but the plant
height was gradually decreased with increased By levels in irrigation
water .

Establishment rate ( area covered ) was not affected by the
addition of sodicity and boron containing irrigation water .

The fresh weight of cutted herbs was decreased gradually with
increasing sodicity and boron in irrigation water . The decrease in
fresh weight of herbs was reduced from 34.03 to 25.81g per pot when
sodicity and boron containing in irrigation water was changed from
control to 27 SARagj and 0 to 6 Bypm. Dry weight would be decreased
gradually as it was expected with increasing SARaq and Bpym in
irrigation water . The plant dry weight was decreased from 13.16g and
. 2.72g at 4.5 SARuqj and 1.5 Bpym t0 9.75g and 1.44 at 27 SAR,4j and 6
Bppﬂl -

CaCO; rich soil : Data in Tables (7.8) cleared that the
bermuda grass height was decreased from 26¢m in control to 21 in 27
SAR,qj except at 4.5 , 9 SAR,g; the plant height decreased was started
directly just the boron containing water in irrigation . Establishment
rate ( area covered ) was not affected by the addition of sodicity and
boron containing irrigation water .

Fresh and dry weight of cutted herbs were affected also by the
addition of sodicity and boron in containing water . Although the
effect appeared in first level of sodicity and boron . The decrease was
started at 9 SARaqj and 1.5 Bppn.

VI : Sodicity and boron containing in irrigation water VS. Salinity
in soil saturation extract :

Tables (9,10,11,12) show the effect of irrigation the
ornamental plants used in this study with four sodicity and boron
levels. The Data showed that no significant difference in the salinity of
. soil saturation extract between sandy and calcareous soil for every
plant due to the irrigation control. Data generally showed also that the
gradual increase in sodicity and boron containing of irrigation water
caused gradual increase in soil salinity .




‘Table (7) : Effect of irrigation with sodicity water on vegetative growth of
bermuda grass plants grown in sandy and calcareous (cal.) soils.

. Area Fresh weight, Dry weight
Tr;atmgnts Pldntcl::lght, covered/pot, of shoots, of shoot, .
ARuy cm’ g/plant __g/plant
Sandy Cal. Sandy Cal. Sandy Cal Sandy Cal
First season (2006 / 2007)
0 25 3433 704.33 702.7 34.03 3636 14.11 14.63
4.5 3033 2733 6993 701 - 34 3587 13.16 14.15
9 33 3433 6977 701 29.09 3291 1197 13.2
27 2467 21 696.2 639.2 2581 28.18 9.97 12.05
L.S.Dggs 6.62 ) 8.3 15.58 0.06
. The second season ( 2007 / 2008 )
0 27.21 28.11 1705.61 7045 3520 3730 15.12 15.80
4.5 34 3041 70023 708 3436 36.70 12.10 15.00
9 36 3723 698.6 707 30.19 33.15 1198 1230
.27 2563 2320 697.5 641 2699 2920 1090 11.29
L.S.Dw 7.20 9.11 16.15 7.15
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_ Table (8) : Effect of irrigation with boron containing water on the vegetative growth

of bermuda grass plants grown in sandy and calcareous (cal.) soils .

Area Fresh weight, Dry weight
Tr;aAt;l.ents Plalltcheight, covercd/pot, of shoots, of shoot,
d m _cm g/plant g/plant
Sandy Cal. Sandy Cal. Sandy Cal. Sandy Cal.
First season (2006/2007)
0 2567 3433 6962 639.2 4097 4094 14.37 17.32
4.5 2533 26 685.67 692.6 34.03 40.85 13.16 15.63
9 1933 23 633 682.7 3207 4659 11.25 14.19
27 19 1933 62533 5318 2836 3636 9.75 13.99
L.S.Dges 3.54 155.27 2.55 9.0
Second season ( 2007/ 2008 )
0 27.17 35.12 69731 6404 44.17 42.15 1531 18.27
4.5 26.15 2720 686.61 696.11 354 4099 13.27 16.61
9 3032 2085 642 68032 33.6 4720 1233 1520
27 1932 19.85 6293 550 29.30 38.07 10.21 13.90
L.S.Dyos 4.10 157 2.90 9.80

1dABT“ATUM "XO[V 108" AUF 29 OUB Y
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Table (9) : Effect of irrigation with water sodicity on soil salinity of saturaﬁon extract and
on the relative yield quality of Myoporum plants .

Irrigation Ec,dsm’ Relative yield quality %
. calculated

SAR,g; Ec, (cal.) Ec, (sandy) Cal Sandy

0 0.617 0.101 100 100

4.5 0.905 0.107 87.63 140
9 0.934 0.117 81.48 128.681

27 0.997 0.127 71.76 69.59
* Irrigation water added .

*# Soil saturation extract determined in the end of the plant season .
*¢* The differences between Ec, in sandy and calcareous soil were insignificant .

1dAST* ATu) e[V 10§ AU oUSY [
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Table (10) : Effect of irrigation with water containing boron

on soil salinity of saturation extract and on the relative yield quality myoporum plants.

Irrigation Ec,dsm™ Relative yield quality %
. calculated

SAR,y Ec, (cal.) Ec, (sandy) " Cal. Sandy

0 0.617 0.170 100 100
L5 0.754 0.143 83.68 88.09
3 0.940 0.163 7536 78.51
6 0.973 0.171 71.2 67.81

* Imrigation water added . )

*+ Soijl saturation extract detesmined in the end of the plant season . :
*+¢ The differences between Ec, in sandy and calcareous soil were insignificant .

148" Atun X8V 108 ADg B oLB Y [
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Table (11) : Effect of irrigation with water sodicity on soil salinity of saturation
extract and on the relative yield quality of chaff flower .

Irrigation Ec,dsm” Relative yield quality % calculated
SARqg . Ec, (cal.) Ec, (sandy) . Cal Sandy
0 0.424 0.278 100 100
45 0.499 0.337 91.77 116.06
9.0 0.738 0.396 83.03 103.27
27 0.973 0.587 56.01 88.93
* Irrigation water added .

*¢ Soil saturation extract determined in the end of the plant season .
*#¢+ The differences between Ec, in sandy and calcareous soil were insignificant .
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Table (12) : Effect of irrigation with water containing boron on soil
salinity of saturation extract and on the relative yield quality of chaff flower .

Irrigation . Ecdsm™ Realtive yield quality %
. Y calculated
Bom Ec, (cal) Ec, (sandy) Cal Sandy
0 0.424 0.191 100 100 -
15 0.590 0.219 118.20 139.33
3 0.596 0337 84.69 133.92
6 1.10 0.439 52.07 81.77
* Irrigation water added . ‘

*# Soil saturation extract determined in the end of the plant season .
#4# The differences between Ec, in sandy and calcareous soil were insignificant .

KB AT KOV 10§ AU 1B ]
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The increase in salinity in calcareous and in sandy soil,

respectively was as follows :
62 and 0.10! (in contro ) and 997 and 13 cin 27 SAReqj, 0.62 and 0.11
(in contro) and 0.97 and 17 cin Bppy With myoporum plants ( Tables
9,10), 0.42 and .28 dsm'! (m contro) and 0.97 and 0.58 dsm™ (in 27
SAR,.q;,) 0.42 and .19 dm™ ( in contro ) and 1.10 and 0.44 in 6 Bpym,
with chaff ﬂower table (11,12), 0.15 and 0.13 dsm™ (in control) and
0.56 and .20 dsm™ (m 27 SARyy) Also 0.25 and 0.12 dsm™ (in control)
and 0.33 and .16 dsm™ (in 6 Bppm With bermuda grass (Tables 13,14).

DISCUSSION

The evaluation of oramental plants to sodicity and boron
containing in water are the main objective of the present work. As
described in Diab et al., 1991, the evaluation was depended on the
threshold salinity level and the slope of the line which represents the
relation between soil salinity and yield. The data obtained are
introduced in Tables (9, 10, 11, 12, 13, 14) to evaluate sodicity and
boron containing in water tolerance for myoporum, chaff flower and
bermuda grass, respectively .

Table (9) showed that the threshold salinity for Myoporum
plants was 0.62 and ./0 dsm™ soil saturation extract (zero = control)
levels in irrigation water in calcareous and sandy soils . Also threshold
salinity for moporum plants was 0.11 and 0.12 dsm™ in sandy soil
saturation extract ( 4.5 and 9 SAR,q; ) levels in irrigation water . ThlS
means that Myoporum growth was not reduced until 0.62 dsm™ in
'calca.reous soil and until (control SAR,q; in water while the reducton at
" 0.13 dsm™ soil saturation extract in sandy soil and until 9 SAR,g; in.
water . Beyond these points ( threshold salinity), there were gradual
decrease in relative yield . The effect of CaCO; is clear in reducing
myoporum Yyield even threshold sahmty while it is not clear beyond
this point . At 12.37 and 18.52 dsm™ in calcareous soil extract (adout
4.5 and 9 SAR.qj) in irrigation water, the myoporum relative yield was
80% which may consider this value permissible for application
(Shainberg and Ostar, 1978)

Table (10) showed that the threshold sodicity and boron
containing water for myoporum plants was 0.62 and 0.11 dsm™ in soil
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saturation extract (control Bypm) levels in irrigation water in calcareous
and sandy soils. This means that Myoporum plants yield was starting
yield reduction just the salinity rises in soil saturation extract than 0.62
and 0.11 dsm” the myoporum pictum yield was also decreased
gradually with rising Boron in irrigation water .

The slop of the yield reduction lines were 16.32 and 11.91 with
calcareous and sandy soils, respectively . Although there were a
reduction in relative yield with rising salinity, the growth continued
within the season and the highest boron level used in this experiment .
Data indicated that Myoporum pictum will produce 100% relative
yield with non boron only ( control ) and beyond this boron the
relative yield will decrease in two soils. To produce 80% of relative
. yield, the boron containing water in irrigation must not exceeds
1.5Bppm with both soils. Show also that Myoporum pictum plants are
moderately tolerant comparing to the division boundries of Mass and
Hoffman .

Table (11) Shows that threshold sodicity and boron containing
in water for chaff flower plants was 0.42 and 0.39 dsm™ in calcareous
and‘sandy soil saturation extract in both the soils. This soil salinity
was produced when control SAR.g; and 9 SAR.; in water irrigation at
calcareous and sandy soils . This means that chaff flower yield was
startng yield reduction just the salinity rises in soil saturation extract
than 0.42 and 0.39 dsm™ . The chaff flower yield was decreased
gradually with rising sodicity in irrigation water . The slope of yield -
reduction line in calcareous soil was more sharp than in sandy soil
which menas that deleterious effect of sodicity was higher in
calcareous soil .

The data indicated that chaff flower produce 100% relative
yield with non sodicity water (control) in calcareous soil but in sandy
- soil that chaff flower produce 100% relative yield with 4.5 and 9
SAR,qj . Data showed also that commercial production may be not
more than 80% of chaff flower relative yield if sodicity in irrigation
water at 9 SARyg; in calcareous soil and at 27 SAR,; in sandy soil with
reduction amounted by 16.97% and 11.08% in sandy and calcareous
soils, respectively .

Table (12) showed that the threshold for chaff flower plants
was 0.6 and 22 dsm™ in calcareous and sandy soil saturation extract
this soil salinity was produced when 1.5 and 3 By Was used in water
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irrigation . This means that chaff flower yield was starting yield
reduction {ust the salinity rises in soil saturation extract than 0.6 and
0.34 dsm™ . The chaff flower yield was decreased gradually with
rising SOdlClty in irrigation water . The data indicated that chaff flower
will produce 100% relative yield with 1.5 and 3 By and beyond this
sodicity the relative yield will decrease in the two soils used . Data
showed also that commercial production may be not more than 80% of
chaff flower relative yield if boron concentration in irrigation water
(1.5 and 3 Byym) in calcareous and sandy soils with yield reduction
amounted by 18.23 and 15.31 in sandy and calcareous soils .

Table (13) showed that threshold sodicity and boron containing
in water for bermuds grass plants 0.29 and control dsm™ in saturation
extract in calcareous and sandy respectively . This soil salinity was
produced when zero (control) and 4.5 SAR.y was used in water
* irrigation. This mean that bermuda grass yield was starting yield
reductlon just the sahmty rises in soil saturation extract than 0.13 dsm”

! in sandy and 0.29 dsm™ in calcareous soils the bermuda grass yield
was also deceased gradually with rising sodicity in irrigation water . A
though there were a reduction in relative yield with rising salinity, the
growth continued within the season and highest sodicity level used in
this experiment .

Data indicated that bermuda grass will produce 100% relative
yield with control only and 4.5 SAR.q beyond this electrical
conductivity the relative yield will decrease in the two soils. To
produce 80% relative yield, the sodicity in irrigation water must not
exceeds 27 SARqq; with both soils. Shows also that bermuda grass
plant are moderately tolerant comparing to the division boundries of
Mass and Hoffman.

Table (14) showed that the threshold sodicity and boron
contammg in water for bermuda grass plants was 0.25 and 0.12 dsm™
. in soil saturation extract in both soils. This soils salinity was produced
when contro (Bppm) Was used in water irrigation . This means that
bermuda grass yield was starting yield reductxon just salinity rises in
soil saturation extract than 0.25 and 0.12 dsm™ . The bermuda grass
yield was also decreased gradually with rising boron containing in
irrigation water. Athough there was a reduction in relative yield with
rising salinity, the growth continued within the season and the highest
boron level used in this experiment. Data indicated that bermuda grass



Table (13) : Effect of irrigation with water sodicity on soil salinity of saturation
extract and on the relative yield quality of bermude grass .

Irrigation Ec,dsm™ Realtive yield quality %
: , calculated
SAR,g Ec, (cal.) Ec, (sandy) Cal Sandy
0 0.153 0.129 100 100

4.5 0.288 0.132 100.34 95.20

9.0 0.357 . 0.156 94.35 88.90

27 ' 0.562 0.203 81.57 82.75

* Irrigation water added .

4 Soil saturation extract determined in the end of the plant season .
"'“wdlﬂ'mbdweenﬁc.insandyandeqlmmusmilminsigniﬁmt.
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Table (14) : Effect of irrigation with water containing boron on seil
salinity of saturation extract and on the relative yield quality of bermuda grass.

Irrigation Ec,dsm™ Reasltive yield quality %
: . . calculated

Boom Ec, (cal.) Ec, (sandy) Cal Sandy

0 0.245 0.115 100 100
15 0.288 0.141 94.47 95.76
3 0.321 0.149 83.88 82.75
6 0.331 ’ 0.156 76.85 80.87

* Irrigation water added . :

#* Soil saturation extract determined in the end of the plant season .
#*¢ The differences between Ec, in sandy and calcareous soil were insignificant .
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will produce 100% relative yield with non boron (control) and beyond
this electrical conductivity the relative yield will decrease in two soils.
* To produce 80% of relative yield, the boron containing in irrigation
water must not exceeds 3 and 6 Bpym in calcareous and sandy soil,
respectively. bermuda grass plants are moderately tolerant comparing
to the division boundries of Maa and Hoffman ( 1977 ) .

Myoporum plants are highly tolerant to sodicity and boron
containing in water then bermuda grass than chaff flower in both soils
but the reduction in yield is bigger with Myoporum than chaff flower
than bermuda grass in calcareous soil and is bigger with Myoporum
than chaff flower in sandy soil .
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