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ABSTRACT

Cauliflower (Brassica oleracea var. botrytis) plants cv Toobi
was cultivated during two successive seasons (2004-2005 and 2005-
2006). The experiment was conducted at the Experimental Farm,
Desert Research Center, Ras Suder Region, South Sinai Governorate,
Egypt, to study the effect of ridge height (25 and 50cm) and magnetite
level (0, 50, 100, 150 and 200 kg/fed) on the growth and yield. The
obtained results indicated that growing cauliflower plants on the high
ridge planting method affected positively the vegetative growth, curd
weight, total yield, and nitrogen, phosphorus, potassium and iron
contents in leaves and curds, but decreased sodium and chloride
contents in leaves and sulphur contents in leaves and curds . Results
also indicated that increasing magnetite levels led to increase the
vegetative growth characters, curd weight, yield and mineral
concentrations, i.e., nitrogen, phosphorus, potassium and iron in
leaves and curds, but decreased sodium and chloride contents in
leaves and sulphur contents in leaves and curds. The highest yield was
produced when 200 kg magnetite/fed was added combined with using
the high ridge planting method.

Key words: Cauliflower, Ridge height, Magnetite level, Vegetative
growth, Total yield, Curd characters.
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INTRODUCTION

Cauliflower (Brassica oleracea var. botrytis) plants cv. Toobi is
considered as one of the most important vegetable crops in the winter
season. In Egypt, the total area cultivated with cauliflower was about
9668 feddans yielding a total of 100156 ton , with an average of 10.36
ton/feddan (Ministry of Agriculture, 2005).

Cauliflower curd is known to be rich in niacin, vitamin C and
moderate in calcium, phosphors and iron. The rapid and ever
increased consumption of vegetables need more extension, both
horizontal and vertical, especially in semi arid lands. These areas are
characterized by high salinity in the soil and the major water
resources. The harmful effects of salinity on plant growth,
productivity and quality of curd may be reduced through application
of natural rock as magnetite and growing the plants on the higher
ridges. '

Magnetite (magnetic iron) is one of the most important factors
affecting plant growth. Application of iron increased the plant height
as reported by Fawzi et al. (1993) on pea and cowpea and the
production of dry matter as indicated by Eid er al. (1991) on garlic.
Abd El-Al (2003) noticed that adding magnetic iron at a rate of 100
kg/fed increased plant height, leaf number and dry weight of eggplant
(Solanum melogena 1..) compared with control (no iron addition).

Ridge height planting method affect plant growth and
development. Plant height was increased by using high ridge
compared to low ridge (Tarawali and Mohamed-Saleem, 1985 on
sorghum). Number of leaves (Bakhat et al. 2006 on maize) was
increased when ridge method was used compared to flat one. Han et
al., 2001 on licorice, found that fresh and dry weight of plant in high
ridge were 1.3 to 1.5 times as high as those in low one.

Takahashi et al. (2003) found that the nitrogen content of leaves
in wheat cultivar Haruyutaka was higher on the high ridge bed than
the low ridge bed.

The effect of iron fertilizer application on leaf chemical
composition was studied by many investigators. Iron application
increased Fe content of leaves as reported by Sharma et al. (2003) on
mung bean. Fertilization with iron increased N (Maurya et al, 1993 on
urd bean), P (Reddy and Malewar, 1992 on spinach), K (Singh er al.,
1995 on Frensh bean) and S (Krzywy and Gowacka, 1998 on radish).
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Abd El-Al (2003) showed that addition of iron for eggplant at the time
of cultivation resulted in the higher values of N, P, K, and Fe
compared with the no iron addition.

Yield was significantly increased by iron application. Singal and
Saraf (1995), on cauliflower, indicated that the yield was higher with
Fe sprays than in water sprayed control .Addition of magnetic iron to
eggplant resulted in the increasing yield when compared to no iron
addition (Abd EI-Al, 2003). Al-Said and Kamal (2005), on eggplant,
showed that Fe-chelates at the highest rate increased average fruit
weight, early total yield per feddan.

The yield of some crops is markedly influenced with ridge
height. Takahashi et al. (2003) showed that the grain yield of wheat
cultivars was higher on the high ridge bed than on the low ridge bed.
In addition, Bakht et al. (2006) found that maximum grain and
biological yield of maize was recorded in ridge planting compared flat
planting.

Therefore, the aim of this work was to study the response of
cauliflower plants to the height of ridge and application of magnetite
under Ras Suder conditions.

MATERIALS AND METHODS

The experiments were conducted at Ras Sudr Research Station,
Desert Research Center, at South Sinai Governorate, during the two
successive growing seasons 2004/2005 and 2005/2006 to study the
effect of the ridge height and magnetite level on vegetative growth,
mineral composition and yield of Cauliflower plants cv Toobi.

Table (1) : Mechanical properties of the experimental soil.

CaCO; Coarsesand Fine sand Silt Total Clay
Depth  of °  (1_05mm) (025- (0.05 - sand < Class
(cm) 0.lmm)  0.002mm) (0.1-1) (0.002) texture
%
030  56.99 53.68 27.60 8.05 8128 1079  Sandy loam
3060  52.48 23.74 62.34 7.59 36.08 633 Sandy loam

The soil of the location was highly calcareous and saline. The
mechanical and chemical analyses of the experimental soil are
presented in Tables (land 2). The soil analysis was carried out
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according to Richards (1954), Black and Editor (1965) and Jackson
(1967).

Table (2): Chemical properties of the experimental soil.

Saturation soluble extract

(o]

= E

5 = 3

=1 ) 8 Soluble anions (meq / 100g) Soluble cations ( meq / 100g)

a =]
a co? HCO;  SO% cr Cca?  Mg*? Na* K
0-30 77 4.77 0.00 6.00 10.50 31.20 24.00 11.00 1052 2.18
30-60 0.09

7.4 4.16 0.00 3.00 16.10 22.50 16.83 6.00 17.80 7

Cauliflower seeds cv Toobi were sown in nursery on July 1% of

both seasons. Uniform transplants were obtained after 50 days from
seed sowing in both seasons for field experiments.
The design of the field experiment was split plot with three
replications in the first season and four replications in the second one.
Every replicate included 10 treatments which were the combination of
two ridge height planting methods and five magnetite levels. The main
plots were devoted to the ridge height, while the sub-plots were
occupied with the magnetite treatments. The experimental plots were
established after ploughing twice, each was of 9 m? and consisted of 4
ridges, each ridge was 3 m length and 75 cm width. The distance
between plants was 50 cm.

The experimental treatments:
Ridge height: Two ridge heights were used, namely 25 and 50 cm.
Magnetite: Five magnetite levels were tested, i.e., control (untreated),
50,100, 150 and 200 kg/fed. Magnetite rates were applied immediately
just before transplanting.

The used magnetite contained 3.72 % SiO,, 14.90% TiO,, 1.23%
Al O3, 76.56% Fe,03, 0.35% MnO, 1.21% MgO, 0.45% CaO, 0.42%
Na,O, 0.05% K0, 0.07% P,0s, 0.09% CI, 0.05% SO;
and 0.60% L.O.I, asreported by The Egyptian Geological Survey
and Mining Authority.

All plots received 20 m’ farmyard manure / fed, 150 kg calcium
super phosphate / fed (15.5% P,0s), 50 kg potassium sulfate / fed (48-
52% K,0) and 100 kg ammonium sulfate / fed (20.5% N) before
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transplanting and were mixed with the surface layer. All agricultural
practices were carried as recommend.

The experiment site was irrigated immediately after
transplanting and thereafter, it was irrigated at 7day intervals by saline
water pumped from a well (4500 ppm). The surface irrigation method
was used in the experiment. The analysis of irrigation water is given
in Table (3).

Table 3: Chemical analysis of the irrigation water.

Soluble anions (meq/1) Soluble cations (meq/l)

H Ee
p ds/ m2 C()-z3 HCO-;; SO'24 Cr Ca++ Mg++ N a+ K+

8.6 7.03 0.00 2.50 21.23  41.28 4.50 1343 47.05 0.12

Data recorded:
Growth characteristics:

Random samples of three plants each were taken at harvest from
each experimental plot to determine stem length, leaf number and total
dry weight per plant. The plants were dried in an electric oven at 70°
C to constant dry weight.

Yield:

The harvest started at 120 days from transplanting and it
continued for about 16-25 days in the first and second seasons,
respectively. Plants of the two inner ridges were used for yield
determination. The curd characters, i.e., length, diameter and weight,
were recorded at 120 days from transplanting.

Mineral composition:

Plant leaves and curd samples were taken at 80 and 120 days,
respectively, from each plot. Samples were dried in an electric oven
(60-70 °C) till a constant weight was reached. Samples were milled to
a fine powder material and kept for mineral determination. Total
nitrogen was determined by modified microkjeldahl method according
to Peach and Tracey (1956). Phosphorus determination method
depended on the formation of a blue complex between ammonium
molybdate in the presence of ascorbic acid (reducing agent) according
to Rowell (1993). The samples were measured with
spectrophotometer at 880 nm. Potassium and sodium were measured
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by flame photometer as described by Irri (1976). Chloride contents of
the samples were determined according to Jackson and Thomson
(1960), iron was determined by atomic absorption spectrophotometer
as described by Evenhuis and Dewaard (1980) and sulphur was
determined by the terbidimetric method according to Rowell (1993).

Statistical analysis:

All obtained data were subjected to the proper statistical analysis
of variance of the split plot design according to the procedure outlined
by Snedecor and Cochran (1980). Mean values of treatments were
differentiated by using L.S.D at 5% level as mentioned by Steel
(1960).

RESULTS AND DISCUSSION
Growth characteristics:

Data in Table (4) showed that the stem length was taller, the leaf
number was higher and the dry weight was heavier for plants grown
on the higher ridge compared with those grown on the lower one, in
both growing seasons. These results confirm those of Tarawali and
Mohamed-Saleem (1985) on plant length, Bakht e al. (2006) on leaf
number and Han et al. (2001) on dry weight.

The increased plant growth of plants grown on the high ridge
might be attributed to the increase of N, P, K and Fe and the decrease
of Na and Cl concentrations compared to those of the lower ridge
planting method.

Concerning the studied magnetite levels, the results indicated
that the most effective treatment for enhancing the stem length, leaf
number and dry weight was the highest magnetite level. Similar
results reported by Fawzi (1993) on stem length, Eid et al. (1991) and
Abd El-Al (2003) who indicated that Fe addition increased the number
of leaves.

The satisfactory stimulation of plant growth due to the
application of magnetite may be referred to the encouragement of N,
P, K and Fe uptake and the reduction of Na and CI.

As for the interaction between ridge height and magnetite level,
generally, the most vigorous plants were those grown on the high
ridge and received the highest magnetite level. Whereas the lowest
growth values were obtained from plants raised on the low ridge and
unfertilized with magnetite. The differences among treatments were
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significant at harvest in both growing seasons, except stem length in
the second season.

In other wotds using the high ridge planting method combined
with the application of 200 Kg magnetite per feddan resulted in
reducing the inhibition of plant under-salinity conditions. The plant
dry weight was 306.88 and 398.87 g for plants grown on the low ridge
without magnetite addition and was 622.77 and 594.05 g for plants
grown on the high ridge and received 200 Kg magnetite per feddan
(Table 4).

Table 4: Effect of ridge height and magnetite level on stem length,
leaf number and dry weight of cauliflower plants cv Toobi at
harvest during 2004/2005 and 2005/2006 seasons .

Stem length Leaf number Dry weight
e cm - /plant c g/plant -
£ 8 | Ridge height g Ridge height g | Ridge height 3
-.::c}:t cm = c<m = <m z
2
z 25 50 25 50 25 50
2004/2005
Control | 21.83 2266 2225 3066 30.99 3083 306.88 33095 31892
50 2303 2573 2438 3166 3322 3244 33290 391.92 36241
100 2433 2668 2351 3333 3411 3372 39833 446.69 42251
150 2483 2722 2603 3466 3455 3461 51237 551.03 531.70
200 25.58 2899 2729 3477 3622 3550 58740 622.77 605.09
Mean | 23.92  26.26 3302 3382 427.58 468.67
2005/2006

Control | 1787 1824 1806 2775 2942 2859 39887 43815 41851
50 1941 2021 1981 3025 3041 3033 46033 480.14 470.24
100 1941 2042 1992 3075 3092 30.84 49485 497.99 49642
150 2004 21.04 2054 3080 3115 3098 51403 536.06 525.05
200 2049 2137 2093 3149 31.52 3151 543.67 594.05 368.86

| Mean | 1944 20.26 3021  30.68 48235 309.28
2004/ 2005/ 2004/ 2005/ 2004/ 2005/
LSDat5%for 2005 2006 2005 2006 2005 2006
Ridge height 0.27 035 043 035 0.46 0.20
Magnetite 041 024 039 037 045 032
Interaction 0.58 NS 055 032 0.63 043
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Mineral content of leaves:

The effect of ridge height and magnetite level on the percentages
of N, P, K, Na, Cl, S and iron content in leaves of cauliflower leaves
after 80 days from transplanting during the two growing seasons, are
presented in Tables (5 and 6). As regard to the effect of ridge height,
results indicated that the high ridge planting method increased leaf
nitrogen, phosphorus, potassium and iron concentrations compared to
the low ridge height planting method. Whereas, sodium, chloride and
sulphur contents of leaves were decreased when plants were grown on
the high ridge compared to those of the low ridge. Similar results were
found by Takahashi et al. (2003).

Table 5: Effect of ridge height and magnetite on N, P, K and Fe of
leaves of cauliflower plants cv Toobi during 2004/2005 and
2005/2006 seasons .

hi 4 K Fe
% ¥ % Mg/100g
Ridge height | . Ridge height Ridge beight | Ridge height |
Mag::lme em) Mean em) Mean ) Mean (cm) Mean
25 20 s 50 25 50 13 30
200472005

Confrol | 162 168 165 038 045 042 389 426 408 2781 304 W
50 173 18 178 047 049 048 486 486 486 3232 M¥B  3H
100 195 20 198 030 03 031 43 3 508 B 398 3667
1% 200 29 19 083 037 05 4% 34T s15 30t 4053 BY
00 24 24 13 03§ 039 057 507 573 4G 3843 4369 4106
Mean 193 208 048 033 414 510 366 3L
20052000
Confrol | 151 176 184 037 042 040 489 51 SO0 2920 3365 e
R 168 1% 8L 042 045 04 S19 526 523 3483 W 36H
100 INE Y 198 043 045 044 514 35S 536 3703 #4554
150 1% 204 045 048 047 335 563 A48 MO 4538 4189
|00 229 2% 23 047 052 050 340 566 553 4233 4697 4463
34l

[ Mean 180 211 083 048 34 ¥R AR

LU T P T mE WY M0 NN
LSDat8%for 2005 2006 005 2006 2005 100§ 005 2006
Ridge height 0l 027 NS NS NS NS 03 0¥
Magoetite 013 04 M oM 033 027 038 08
Interaction NS NS NS X& NS§ NS 034 ost

The enhancement of high ridge planting method in increasing N,
P, K and Fe and decreasing Na and Cl concentrations compared to the
low ridge one may be due to the favorable aeration for roots, efficient
of photosynthesis of leaves and reducing the salinity effect for plants
raised by the high ridge planting method.

Concerning the effect of magnetite level, it was found that there
were gradual increments in nitrogen, phosphorus, potassium and iron



J. Biol. Chem. Environ. Sci., 2008, 3(1), 899-913 907

concentrations in leaves with increasing magnetite levels. Whereas,
percentages of sodium, chloride and sulphur in leaves were decreased
with increasing the magnetite levels. The results agree with-those of
Reddy and Malewar (1992), Maurya et al.(1993), Singh et al. (1995),
Krzywy and Gowacka (1998) and Sharma et al. (2003).

Table 6: Effect of ridge height and magnetite level on S, Na and Cl
of cauliflower plants cv Toobi during 2004/2005 and 2005/2006
seasons.

. S Na Q1

= % = % = % .
£ < g dgehelght | £ | Ridgeheight | £
LAY Ridge height ; Ridge heig = ge helg| >

= £ cm Cm cm -
) 25 | 50 25 | 50 25 [ 50

2004/2005

Control | 163 159 1.6l 163 109 136 136 116 126

50 162 155 159 104 074 089  L15 103 1.09

100 1.58 1.52 1.55 0.98 0.73 0.86 1.02 0.76 0.89
150 .58  1.48 1.53 0.8 0.63 0.72 0.88 0.70 0.79
200 1.57 142 1.50 0.66 0.55 0.61 0.83 0.48 0.66

Mean [ 160 151 102 075 105 083
200572006
Control | 136 152 154 184 155 170 163 149 156
50 155 151 153 1.63 143 153 143 137 140
100 154 149 152 154 126 140  13% 129 132
150 152 149 151 1.35 117 126 117 111 114
200 146 142 144 125 114 120 091 066 079 |
[ Mean [153 149 152 131 130 118 ]
2004/ 2005/ 2004/ 2005/ 2004/ 2005/
LSDat5%for 2005 2006 2005 2006 2005 2006
Ridge height NS NS 020  0.10 NS NS
Magnetite NS NS 0.13  0.12 029 019
Interaction NS NS 0.18 NS NS N.S

The favorable influence of the application of the highest level of
magnetite on increasing the concentrations of N, P, K and Fe and
reducing those of Na and Cl might be attributed to creating a high
energy magnetic field in root media of the growing plants. This, in
turn, may stimulate the absorption of these elements and decrease that
of Na and CI.

Regarding the effect of interaction between ridge height planting
method and magnetite level, it was not significant, except sodium
percent in the first season, and iron concentration in both seasons.
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It is worth to mention that planting on the high ridge planting
method combined with the addition magnetite at 200 Kg/fed resulted
in increasing the absorption N, P, K and Fe which stimulate plant
growth suggested before and decreasing that of Na and Cl which
inhibit plant growth. Hence, reduce the harmful effect of salinity on
plants.

Curd fresh weight and yield:

As to the effect of ridge height on curd fresh weight, data
indicated that curd fresh weight increased with increasing ridge height
in the two seasons (Table, 7). The higher curd fresh weight was
observed in plants grown by the high ridge planting method compared
with the low ridge one.

As for the effect of magnetite level on curd fresh weight, the
results showed that the application of magnetite at the rate of 200
kg/fed produced the highest value of curd fresh weight. These results
agree with those of Al-Said and Kamal (2005) on eggplant, who
reported that foliar spray with Fe-chelates at the highest rate (2 g/1)
increased average fruit weight.

The effect of interaction between ridge height and magnetite
level on curd fresh weight indicated that the highest value was
obtained from the high ridge planting method combined with 200 kg
magnetite/fed, in the two seasons.

The total yield of plants raised on the high ridge planting method
was significantly higher compared with the low ridge one in the two
growing seasons (Table,7). These results are coincided with those of
Takahashi et al.(2003), who showed that the grain yield of wheat
cultivars were higher on the high ridge bed than on the low ridge one.
Similar resulted were also obtained by Bakht et al (2006) who found
that maximum grain and biological yield of maize was recorded in
ridge planting compared flat planting.

Concerning the effect of magnetite level, data indicated that the
highest total yield per feddan in the two studied seasons were obtained
by the application of magnetite at the rate of 200 kg/fed. Meanwhile,
the control untreated treatment gave the lowest total yield per feddan.
These results are in agreement with those of Singal and Saraf (1995),
who found that the yield of cauliflower was higher with Fe sprays than
in water sprayed control. Addition of magnetic iron to eggplant plant
resulted in the higher yield when compared to no iron addition as
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mentioned by Abd El-Al (2003). Similar results were obtained by Al-
Said and Kamal (2005).

Regarding to the interaction effect between ridge height and
magnetite level on total yield per feddan, the addition of 200kg
magnetite/fed along with the high ridge method recorded the highest
total yield per feddan. The lowest total yield per feddan was recorded
by no magnetite application combined with the low ridge treatment, in
both seasons.

The satisfactory influence of using the high ridge planting
method on curd fresh weight and total yield may be due its favorable
effect on plant growth (Table 4) and mineral composition (N, P, K and
Fe) (Tables 5 and 6) . Besides, reducing the concentration of Na and
Cl in leaves. The yield per feddan reached 6.99 and 8.38 ton under the
low height planting method without magnetite addition and attained
10.27 and 10.21 ton by using the high ridge planting method
combined with the addition of 200 Kg magnetite per feddan.

Curd mineral composition:

Curd minerals, N, P, K, S and Fe, as influenced by ridge height
and magnetite level are presented in Tables (7 and 8). Nitrogen,
phosphorus, potassium and iron concentrations were higher in the
curds of plants grown by the high ridge planting method compared
with those of the low ridge one. Whereas, sulphur was lower in curds
when plants were grown on the high ridge as compared with those of
plants of the low ridge planting method.

Magnetite levels had significant effect on chemical characters of
cauliflower curd cv Toobi (Table, 7 and 8). In general, there were
gradual increments in curd nitrogen, phosphorus, potassium and iron
contents with increasing the magnetite level. While, sulphur was
decreased with increasing the magnetite level. The same trend was
reported by Abd EI-Al (2003) showed that addition of iron for
eggplant at the time of transplanting resulted in the higher values of N,
P, K, and Fe compared with the no iron addition.

Regarding the effect of interaction between ridge height and
magnetite level on mineral concentrations, i.e., nitrogen, phosphorus,
potassium, sulphur and iron of cauliflower curd cv Toobi, no
significant differences were detected except for iron content where
plants raised on the high ridge contained the highest iron content in
their curds compared to any other interaction treatment.
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Table 7: Effect of ridge height and magnetite on Curd fresh
weight, Total yield and N and P of curd of cauliflower plants cv
‘Toobi durm% 2004/2005 and 2005/2006 seasons . \

Curd resh Total yied N P ,1
1{'% Toalfed % % ‘
Maguetie | TOOREREIGRE | yjoap RidgeBeight | poan | Fo0ge BeigRt | \fosp | Ridgeheight | Mean
le\'el {m [$0)3 [#:1] <m
B | s w8 5| s B |8
047005
Temhiel | 0764 0831 079% 699 7159 71 185 19 197 05 048 047
50 |0840 0988 09M 768 903 836 211 24 I3 053 053 053
100|098 1004 0993 897 915 908 219 238 224 05T 060 09
130|106 LIl 1064 92 1015 91 226 240 233 0S8 081 040
M [ 0107 114 LI 1007 1027 1047 235 25 XM 035 052 0480
Mean [ 0541 100 % 94 5 107 054 03]
100573006
Contret |0915 0938 0937 838 876 8% 194 201 198 035 038 057
S0 (0993 108 1028 908 971 940 207 212 216 G5B 060 0%
100 | 1825 1092 1059 937 398 968 221 236 229 06 08 08
150|189 1105 1077 959 1041 98 2132 249 2 063 084 084
00 [ 1697 1116 L107 1003 1021 1002 230 236 048 064 085 06
Mean | 1016 1067 EEEXE 719 060 062
] Wy 2005 W WY mE WY S
LSDatS%for a0z 2006 WS 2006 W5 006 WS 3006
Ridge height 0019 0011 016 010 NS 0lo NS 00l
Magnetite 0012 010 011 009 010 0B 3 oM
Inferaction 0016 €015 016 013 NS NS NS XS

Table 8: Effect of ridge height and magnetite level on K, Fe and S
of cauliflower plants curd cv Toobi during 2004/2005 and
2005/2006 seasons.

o K Fe S
E T % = Mg/100g = % =
= o D 2 >
52 R"'g:::l‘"'—']“ 2 |Ridge helght (cm)| = Rld‘ii;;lg”‘ =
25 [ se 25 | 50 25 | 50
2004/2005
Contfrol | 468 5.05 4.87 1175 11.96 11.86 149 1.36 1.43
50 $.16  5.52 534 1220 1548 13.84 145 132 1.39
100 521 5.83 5.52 13.04 1585 1445 142 1.25 1.34
150 524 6.18 5.71 1360 17.61 15.61 1.26 1.14 1.20
200 568  6.22 5.95 1435 1845 1640 121 1.11 1.16
Mean | 519 35.76 1299  15.87 1.37 1.24
200572006
Control | 489 527 5.08 11.86  12.09 11.98 1.38 1.34 1.36
50 346 582 5.64 12.73 17.65 1519 135 123 1.29
100 558  5.96 5.77 1412 18.08 1610 1.34 1.22 1.28
150 573 6.02 5.88 14.63 19.06 1685 1.28 1.18 1.23
200 583 6.11 597 1772 1945 1859  1.19 1.13 1.16
| Mean | 550 584 14.21 17.27 1.51 1.22
2004/ 2005/ 2004/ 2005/ 2004/ 2005/
L.S.D at 5% for 2005 2006 2008 2006 2005 2006
Ridge beight 0.10 N.S 0.13 036 0.10 0.05
Magnetite 0.45 0.24 0.31 0.43 0.10 0.06

Interaction NS N.S 0.44 0.60 NS N.§
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From the above mentioned results it could be concluded that the
high ridge planting method combined with the application 200 Kg
magnetite per feddan reduced the harmful effect of salinity on
cauliflower plants under Ras Suder conditions.
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