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ABSTRACT

Apot experiment was carried out in the farm of Fac. of Agric. Mansoura
University during the winter cultivation of 2010 and 2011 to investigate the impact of
minimizing levels effect of salinity for spinach plant (SpinaciaOleracea) by using some
organic materials.

Thirty treatments were arranged in split-split block design, which three
treatments of salinity levels, S; (2.55), Sz (4.79), and S;3 (6.39) ds /m in 1:5 soil water
extraction were assigned to the main plots. Five treatments of organic materials, i.€;
farmyard manure (F.Y.M.), chicken manure (Ch.M.),compost of rice straw, wood saw
dust (W.S.) and the untreated treatments (control)were allocated in the sub-plots.
Each treatment was investigatedtwice; one was sprayed with ascorbic acid and the
other without spraying it and arranged in sub-sub plots. Thus, the total numbers of
pots were 90 pots.

The results of this investigation revealed that; with increasing salinity levels,
the mean values of fresh and dry weights (g) of spinach plant leaves,rootsand the
mean values of N, P&K uptake (mg/plant) of spinach plant leaves and roots.AlsoCa,
Mg & Na uptakes (mg/plant) ofroots were decreased. On the other hand, the mean
values of Ca, Mg and Na uptakes (mg/plant) of spinachleaves were increased with
increasing salinity levels.

Data also indicated that under addition of organic materials, all parameters
under investigation were significantly increased.The highest mean values of fresh and
dry weights (g) of spinach leaves and roots and the highest mean values of N, P &K
uptakes (mg/plant) of spinach foliage and roots were recorded with adding chicken
manure, however the highest mean values of Ca, Mg and Na uptakes (mg/plant) of
spinach foliage and roots were realized with adding wood saw dust.

Concerning the effect of ascorbic acid as foliar application at rate of 400
ppm, it wasfound that all parameters under investigation significantly increased except
the mean values Ca, Mg & Na uptakes (mg/plant) of spinach rootswhich were
significantly decreased.

Keywords: Salinity levels, organic materials, ascorbic acid and spinach plants.

INTRODUCTION

Spinach plant has a high nutritional value, and it is rich in
antioxidants, especially when use fresh, steamed, or quickly boiled. It is
a rich source of vitamin A (and especially high in Lucien), vitamin C,
vitamin E, vitamin K, magnesium, manganese, folate, betaine, iron, vitamin
B2, calcium, potassium, vitamin B6, folic acid, copper, protein, phosphorus,
zinc, niacin, selenium and omega-3 fatty acids. Recently, opioid peptides
called rubiscolins have also been found in spinach.
Polyglutamylfolate(Vitamin B9 or folic acid) is a vital constituent of cells and



El-Hadidi, S. M. et al.

spinach is a good source of folic acid, but boiling spinach leaves more than
half of the level of folatecan left in the spinach leaves, while through
microwaving which does not affect folate content (Ball, 2006)

Salinity adversely affects important physiological and biochemical
processes in plants ultimately leading to reduction in plant growth and
development (Munns, 2002; Tester and Davenport, 2003). These adverse
effects are induced by either restricting the flow of water and nutrients
into the plants or by direct injury to plant cells through the
accumulation of toxic ions (Apse and Blumwald, 2002). Plant response to
salinity stress occurs in two phases: an initial and rapid response to
the elevation in external osmotic pressure and a slower response due to
the buildup of Na+ inside the plant cells (Munnset al., 2006). When salt
concentrations in the soil increase, the osmotic potential of the medium
decreases, restricting the flow of water and nutrients through the roots
membrane leading to reduction in plants growth and development
(Volkamaret al.,1998). Other effects of osmotic stress include inhibition of
roots growth, decrease in stomatal water conductance leading to
reduction in the rate of photosynthesis (Munnset al.,2002).

Organic farming strives for a balance between a reasonable
good vyield, a high produce quality and a limited environmental impact.
Inputs include plant residues and plant based composts, animals manures
from various origin and stages of decomposition and additional fertilizers
like rock dust (Anonymous, 2005). Soil fertility and especially soil biological
fertility is promoted within organic farming for reasons of nutrient cycling,
structure improvement or biodiversity (Fragstein, 2006). Very little research
has been done to facilitate farmers to make choices between available
amendments and improve soil fertility within the legal framework of organic
farming.

This study was conducted to determine the effect of soil salinity
levels and some organic materials as FYM, compost of rice straw, chicken
manure and wood saw dust on growth, yield and nutrients uptake of spinach
plants sprayed with ascorbic acid or not.

MATERIALS AND METHODS

A pot experiments was carried out in the experimental farm of Fac. of
Agric.; Mansoura University during the winter cultivation of 2010 and 2011 to
investigate the impact of minimizing levelseffect of salinity on spinach plant
(SpinaciaOleracea ) using some organic materials.

Thirty treatments were arranged in split-split block design, which
three treatments of salinity levels, S;(1.95), S2 (7.35), and S3 (9.40) ds /m in
1:5 soil water extractionwere assigned to main plots. While five treatments of
organic materials, i.e; farmyard manure (F.Y.M.), chicken manure
(Ch.M.),compost of rice straw, wood saw dust and the untreated treatments
(control) as sub-plots. Each treatment was investigatedtwice; one sprayed
with ascorbic acid in foliar way and the other was not sprayed and arranged
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as sub-sub plots. Thus, the total number of pots required for each cultivation
was 90 pots.

Ninety plastic pots(25 cm diameter and 35 cm height)were filled with
10 kg air-dried soil collected from the surface layer (0-30cm) of three
locations located near EL-SerwAgric. Research Station.Some physical and
chemical properties are shown in Table (1).

Table (1): Somephysical and chemical properties of the usedsoilduring
the1®™ and 2"cultivations:

Soil characters L, L, L3
Coarse sand 2.9 2.6 1.8
Mechanical lvsi Fine sand 22.6 18.1 14.7
(O/SC anical analysisigy), 32.1 314 29.7
Clay 42.4 47.9 53.8
[Texture class Clayey Clayey Clayey
E.C.dS.m™(1:5) 0.39 1.47 1.88
pH (1:2.5) 8.27 8.12 8.09
S.P. % 61 63 65
O.M. % 1.44 1.37 1.19
T. CaCO; % 1.93 2.44 2.87
Ca™” 0.64 1.96 2.53
Mg 0.47 1.67 2.02
Na" 0.82 3.75 491
\Water soluble ions K" 0.06 0.15 0.17
meq/100g soil COs;~ - - -
HCO4 0.42 2.03 2.19
Ccl 0.77 3.93 4.88
SO,” 0.80 1.57 2.56
N 53.6 42.4 40.7
lAvailable (mg/kg) [P 4.93 4.16 3.92
K 366 345 318

The experimental pots were mixed with organic materials at the rate
of 10 ton.fed™, i.e; 100gm per pot were added in the surface layer (0-15 cm)
for 10 days. Some chemical properties of used organic materials are
presented in Table (2)

Table (2): Some chemical properties of the used organic materials
during both 1°' and 2"cultivations:
O.M%

materials % C% T.N% CIN SP% P(ppm) K(ppm)
FYM 49.2 28.6 1.87 15.3:1 193 361 1020
C.H.M 56.1 32.6 2.63 12.4:1 210 392 1175
Rice straw 50.8 29.5 1.59 18.6:1 145 346 936
\Wood dust 8.5 4.9 0.06 82:1 240 2.3 52

Twenty seeds/pot of spinach cv. DASH were sown on 22 November
and 20 January (2010 and 2011), respectively at equal distance and depth.
After 15 days of sowing,the plants were thinned to the ten uniform plants per
pot. Then after another 15 days the second thinningwas done at the five
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uniform plants per pot.Soil moisture was kept at 70% filed capacity by

watering to the constant weights every 5-7 days by weighing pots.

The fertilizers NPK were added for spinach plants as recommended
by the Ministry of Agriculture and LandReclamation, 100 kg.fed'l N as
ammonium sulphate (20.5% N), 150 kg.fed'l as super phosphate (15.5%
P,0s) and 50 kg.fed'l K as Potassium sulphate (48%K,0). P fertilizer was
added to the soil before sowing, while N & K fertilizers were added in two
equal doses; one after 15 days from sowing and the other dose after two
weeks.

Ascorbic acid obtained from El-Gomhoria Co.; Mansoura, Egypt, was
applied at rates of zero (control) and400 ppm/pot. Ascorbic acid was foliarly
applied twice; one after the second thinning of spinach plants and the other
one after two weeks later from the 1* spraying.

At marketing stages; 45 days after sowing of spinach plants; 5 plants
were randomly taken from each experimental plot; put in paper bags and
transfer immediately to the laboratory. Fresh weight of plants was
determined; the plants were oven dried at 70°C till constant weight. Then, the
dried plantswere weighed (dry weights, g/plant) and stored for chemical
analysis.

A Soil analysis:

* The electrical conductivity values of the 1: 5 soil water extract were
measured by EC meter according to the method of US Salinity Lab (1954).

* pH value, CaCO3; and organic matter content were determined according to
Jackson(1967).

* Particle size distribution was determined according to Piper (1950).

* Available N, P and K in the soil were determined according to the methods
of Bremner and Mulvany(1982), Olsen and Sommers(1982)and
Black(1965).

* Available Ca, Mg and Na were extracted by the methods outlined by
Black(1965) and determined by using flame photometer.

a Plant Analysis:

* Total N and P were determined in the digested plant materials using the
methods of Pregle(1945), Jackson(1967), respectively.

* Total K, Ca, Mg and Na were determined in the digested solution of plant
materials using the methods of Black(1965).

All obtained data were subjected to statistical analysis according to
Gomez and Gomez(1984). Means of treatments were compared using least
significant differences (LSD).

RESULTS AND DISCUSSION

Fresh and dry weights (g) of spinach leaves:

Data presented in Table (3) showed the effect of salinity levels, some
organic materials and ascorbic acid on fresh and dry weights (g/plant) of
spinach leaves plant and its interactions during both cultivations of the
experiment.
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Table (3): Interaction effect of salinity levels and organic materials on
fresh and dry weights (g) of spinach plant leaves during 1*
and 2"cultivations:

Cha. Fresh weights Dry weights
Treat. 1% | 2" 1 ] 2m
A: Salinity levels
S1 13.59 12.97 1.50 1.17
S2 11.61 11.04 1.28 0.99
S3 9.14 8.66 1.01 0.78
L.S.Dat0.05 0.04 0.02 0.01 0.01
B: Organic materials
0 10.73 10.12 1.18 0.91
FYM 11.81 11.22 1.30 1.01
C.HM 12.27 11.71 1.35 1.05
Compost rice straw 11.39 10.87 1.25 0.98
\Wood saw dust 11.02 10.53 1.21 0.95
L.S.D at 0.05 0.07 0.06 0.01 0.01
C: Foliar application
0 10.84 10.27 1.19 0.92
AS 12.05 11.51 1.33 1.04
F. Test *k *% *%k *%
L.S.D at 0.05 0.10 0.09 0.01 0.01
D: Interactions
o 0 11.90 11.36 1.32 1.02
AS 13.71 13.16 151 1.18
FYM 0 13.24 12.55 1.46 1.13
AS 14.81 14.24 1.63 1.28
0 13.44 12.71 1.48 1.14
S1 CHM AS 15.28 14.68 1.68 1.32
Rice straw 0 12.72 12.13 1.40 1.09
AS 14.40 13.77 1.58 1.24
0od dust 0 12.31 11.63 1.35 1.05
AS 14.06 13.43 1.55 1.21
o 0 10.48 9.75 1.15 0.88
AS 11.70 10.97 1.29 0.99
FYM 0 11.32 10.66 1.25 0.96
AS 12.45 11.77 1.37 1.06
0 11.73 11.27 1.29 1.01
S2 CHM AS 13.15 12.41 1.45 1.12
Rice straw 0 10.80 10.42 1.19 0.94
AS 12.16 11.66 1.34 1.05
0od dust 0 10.62 10.25 1.17 0.92
AS 11.67 11.22 1.28 1.01
o 0 8.00 7.48 0.88 0.67
AS 8.61 8.01 0.95 0.72
FYM 0 9.22 8.59 1.01 0.77
AS 9.86 9.47 1.09 0.85
0 9.66 9.09 1.06 0.82
S3 CHM AS 10.36 10.11 1.14 0.91
Rice straw 0 8.67 8.25 0.95 0.74
AS 9.60 8.97 1.06 0.81
0od dust 0 8.44 7.89 0.93 0.71
AS 8.99 8.73 0.99 0.79
L.S.D at 0.05 N.S N.S N.S N.S
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Concerning the effect of salinity levels data in Table (3) revealed that;
the mean values of fresh and dry weights (g/plant) of spinach leaves were
significantly decreased due to increasing salinity level from S; to S;. Fresh
and dryweights (gm/plant) were decreased by 14.57 & 32.74% for fresh
weights and 14.67 & 32.67% for dry weights in the 1*cultivation for S2 and
S3 respectively compared to S;. The same trend was realized for spinach
plant during 2"cultivation of the experiment due tothe effect of salinity on
water, nutrients uptake and nutrients balance and also to toxic effect of NaCl.

Regarding the effect of organic materials on fresh and dry weights
(g/plant), data in Table (3) indicated that the mean values of fresh and dry
weights (g/plant) increased significantly by adding organic material compared
to the untreated treatment.The highest mean values of fresh and dry weights
of spinach leaves were realized from the plants treated with chicken manure,
while the lowest one was obtained with wood saw dust.The same trend was
occurred during both cultivations of the experiment.Similar results were
obtained by Abd-Allaet al., (2001a), Hanaaet al., (2005) and Masarirambiet
al., (2010).

As shown in Table (3) it could be observed that the average values of
fresh and dry weights of spinach leaves treated with ascorbic acid were
higher than the untreated treatment, this trend was true during the two
experimental cultivation.

Concerning the interaction effect among studied treatments, data in
the same Table (3) showed no significant effect on fresh and dry weights
(g/plant) of spinach leaves during both cultivations.

Fresh and dry weights (g) of spinach roots:

Data in Table (4) showed the effect of salinity levels, some organic
materials and ascorbic acid on fresh and dry weights (g/plant) of spinach
roots plants and their interactions during both cultivations of the experiment.

Increasing salinity levels from S; to Sled to a significantly decrease
in fresh and dry weights of spinach roots.

The highest mean values of fresh and dry weights (g/plant) of
spinach roots were found to be associated with the addition of chicken
manure, which recorded 1.55 and 0.31 (g/plant) for fresh and dry weights in
the 1%cultivaton and 1.10 & 0.24 (g/plant) in the 2™cultivation,
respectively.The lowest mean values of fresh and dry weights were obtained
from the plants treated with wood saw dust. In this connect; fresh and dry
weights were positively affected due to an addition of organic material and
recorded higher magnitudes compared with untreated plants. It is due to the
effect of organic material on improving soil physical and chemical properties
helping plants to tolerate the higher level of salinity.

Concerning the effect of ascorbic acid, data in the same Table show
thatsprayingwith ascorbic acid spinach plants was more effective for
increasing fresh and dry weights of spinach roots than the untreated plants
and this effect was significant.

The comparison among the means of the various combined
treatments of salinity levels, organic materials and ascorbic acid as shown in
Table (4) reflected a significant effect just with fresh weights in the
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1*cultivation. Such effect did not reach to the level of significance among the

values of fresh weights in 2"cultivation and dry weightsin both cultivation.

Table (4): Interaction effect of salinity levels and organic materials on
fresh and dry weights (g) of spinach roots during 1°' and
2"cultivations:

Cha. Fresh weights Dry weights
Treat. 1 | 2" 1 | 2"
A: Salinity levels
S1 1.69 1.31 0.38 0.29
S2 1.44 1.12 0.32 0.25
S3 1.15 0.88 0.25 0.19
L.S.D at 0.05 0.01 0.01 0.01 0.01
B: Organic materials
0 1.31 1.03 0.30 0.23
FYM 1.44 1.14 0.32 0.25
C.H.M 1.55 1.18 0.34 0.26
Compost rice straw 1.44 1.10 0.31 0.24
\Wood saw dust 1.39 1.07 0.30 0.24
L.S.D at 0.05 0.01 0.01 0.01 N.S
C: Foliar application
0 1.37 1.04 0.30 0.23
AS 1.48 1.16 0.33 0.26
F. Test *%k *%k *%k *%k
L.S.D at 0.05 0.01 0.01 0.01 0.01
D: Interaction
o 0 1.51 1.15 0.33 0.25
AS 1.74 1.33 0.38 0.29
EYM 0 1.68 1.27 0.36 0.28
AS 1.56 1.44 0.41 0.32
0 1.71 1.29 0.37 0.28
St C.HM AS 1.93 1.48 0.42 0.33
Rice straw 0 1.61 1.23 0.35 0.27
AS 1.81 1.39 0.40 0.31
0 1.55 1.18 0.34 0.26
Wood dust g 1.78 1.36 0.39 0.30
o 0 1.32 0.99 0.29 0.22
AS 1.18 1.11 0.32 0.24
EYM 0 1.43 1.08 0.31 0.24
AS 1.57 1.19 0.34 0.26
0 1.48 1.14 0.32 0.25
S2 C.HM AS 1.67 1.25 0.36 0.28
Rice straw 0 1.37 1.05 0.30 0.23
AS 1.54 1.18 0.33 0.26
0 1.35 1.04 0.29 0.23
Wood dust [ig 147 113 0.32 0.25
o 0 1.01 0.76 0.22 0.17
AS 1.09 0.81 0.24 0.18
EYM 0 1.16 0.87 0.25 0.19
AS 1.24 0.96 0.27 0.21
0 1.21 0.92 0.27 0.20
S3 CHM AS 1.31 1.02 0.28 0.22
Rice straw 0 1.09 0.83 0.24 0.18
AS 1.21 0.91 0.26 0.20
0 1.07 0.80 0.23 0.18
Wood dust [is 114 0.88 0.25 0.19
L.S.D at 0.05 0.05 N.S N.S N.S
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NPK-uptake (mg/plant) of spinach leaves and roots:

Data illustrated in Table (5) reflect the effect of salinity levels, organic
materials and ascorbic acid on N, P & K uptake (mg/plant) in the foliage of
spinach plant and its interactions during the two cultivations of the
experiment.

Table (5): Interaction effect of salinity levels and organic materials on
NPK-uptake (mg/plant) of spinach leaves during 1% and
2"cultivations:

Cha. [ N-uptake mg/plant [P-uptake mg/ plant] K-uptake mg/ plant
Treat. | 1 T 21|u | T T | 21|u | 1 T | 21|u
A: Salinity levels
S1 70.37 51.84 7.36 5.98 47.28 34.32
S2 52.29 38.00 5.64 4.49 30.65 23.23
S3 31.81 23.70 4.00 3.17 17.72 13.86
L.S.D at 0.05 2.78 0.46 0.04 0.06 1.08 0.46
B: Organic materials
0 46.89 32.99 4.84 3.84 24.38 18.30
FYM 54.28 40.06 6.09 4.83 36.17 25.78
C.H.M 58.38 43.35 6.60 5.30 39.38 30.20
Compost rice straw 50.46 37.51 5.60 4.49 31.72 23.94
\Wood saw dust 47.31 35.28 5.18 4.24 27.69 20.87
L.S.D at 0.05 243 0.34 0.04 0.05 0.89 0.36
C: Foliar application
0 46.26 33.54 5.06 4.04 28.14 20.66
AS 56.72 42.16 6.27 5.05 35.63 26.95
L.S.D at 0.05 1.75 0.32 0.05 0.05 0.64 0.24

D: Interaction

o 0 54.39 39.78 5.47 4.40 32.38 24.10

AS 71.23 52.47 7.12 5.78 42.43 32.02

EYM 0 66.19 48.17 7.00 5.57 46.77 24.37

AS 83.40 61.82 8.84 7.17 59.39 44.41

S1 C H.M 0 68.42 49.97 7.51 6.03 49.83 37.05
o AS 88.53 65.43 9.67 7.87 63.95 48.49

; 0 61.09 | 44.95 6.33 5.12 4135 | 30.63
Rice straw 1= 7821 | 58.12 8.13 6.58 52.88 | 39.67

0 57.06 | 42.14 | 5.89 4.89 36.14 | 27.12
Wood dust 7 75.17 | 55.54 7.61 6.42 47.63 | 35.37

5 0 5267 | 29.86 | 4.35 3.43 20.55 | 15.52

AS 5126 | 37.42 | 541 4.25 25.58 | 19.40

. 0 48.29 | 3568 | 549 24.25 30.75 | 23.23

AS 58.73 | 43.74 6.67 5.23 38.00 | 28.73

- i 0 51.95 | 38.92 | 583 4.66 34.61 | 26.66
H. AS 65.25 | 47.94 7.20 5.71 4457 | 32.74

Rice straw 10 4455 | 3362 | 501 4.03 26.66 | 20.75

AS 56.02 | 4179 6.20 .98 3372 | 25.41

0 4290 | 32.02 | 463 3.77 23.44 | 17.91

Wood dust 7 51.33 | 39.05 5.66 4.56 28.67 | 2195

5 0 23.96 | 17.69 | 3.05 2.40 11.82 8.69

AS 27.86 | 20.71 | 3.64 2.81 13.49 | 10.05

. 0 3257 | 23.28 | 3.99 3.10 10.46 | 14.76

AS 37.24 | 28.00 | 4.64 3.73 23.15 | 18.84

3 i 0 35.02 | 26.18 | 4.34 3.42 17.95 | 16.38
. AS 4112 | 3167 | 504 212 25.35 | 19.87

Rice straw 0 28.21 | 2134 | 361 2.83 16.18 | 12.43

AS 34.66 | 2527 | 4.35 3.42 1953 | 14.77

0 26.63 | 19.48 | 3.39 2.63 14.14 | 10.32

Wood dust jrg 3079 | 2344 | 301 | 319 | 1610 | 1253

L.5.D at0.05 N.S N.S N.S N.S N.S 0.94

1008



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 3 (10), October, 2012

The different comparisons tabulated in Table (5) indicate that with
increasing levels of salinity the average values of N, P & K uptake (mg/plant)
in the foliage of spinach plant were significantly decreased during the two
cultivations.

It has been demonstrated from the data in Table (5) that adding of
chicken manure as organic material was superior for increasing N, P & K
uptake (mg/plant) of the foliage of spinach plant followed by an addition of
FYM, compost of rice straw and finally wood saw dust as compared with
control.

Results in Table (5) show that sprayingby ascorbic acid, statistically
increased N, P & K uptakes (mg/plant) of the foliage of spinach plant than
those obtained with not sprayed plantsby ascorbic acid. Such effect was
detected during both of the cultivations.

According to the data illustrated in Table (5) it can be observed that
the interaction effect between salinity levels, organic materials and ascorbic
acid had no significant effect on the values of these parameters. Such effect
was the same during both cultivation of the experiment. Except for K-uptake
mg/plant in the second cultivation which had a significant effect and recorded
the highest value with ascorbic acid and chicken manure at S1 of salinity
levelwhich was 48.49 mg/plant.

Data in Table (6) show the effect of salinity levels, organic material
and ascorbic acid as well as their interaction on N, P & K uptake (mg/plant)
by spinach roots during both cultivations of the experiment.

With regard to the effect of salinity levels, table (6) shows that the
mean values of N, P & K uptake (mg/plant) by spinach roots were
significantly decreased as the level of salinity was increased. Similar results
were obtained by Farouk (2005), Yousif (2007) and Metwally (2009)who
found that salinity stress levels (2000, 4000 or 6000 mg/l) decreased N, P, K
and Ca while increased Na content in the shoots of pepper plant.

Regarding the effect of adding organic materials FYM, chicken
manure, compost of rice straw and wood saw dust to soil, data in the same
Table reflect that; the average of N, P & K uptake (mg/plant) by spinach roots
were increased over the control treatment by 21.50, 30.95, 13.38 & 5.39% for
N-uptake, 25.15, 34.50, 18.71 & 7.02% for P-uptake and 51.93, 64.35, 23.13
& 15.42% for K-uptake in the 1*cultivation for the treatments of FYM, chicken
manure, compost of rice straw and wood saw dust, respectively. The same
trend was true in the 2"cultivation. These results are in accordance with
those obtained byDattet al., (2003),El-Mansiet al., (2004),Abou El-Magdet al.,
(2008) andDikinya and Mufwanzala (2010)who found that significant increase
of nitrogen and phosphorus were observed following the addition of chicken
manure to spinach plants (Spinacia Oleracea).

The illustrated average values of N, P & K uptake (mg/plant) by
spinach roots were significantly increased by spraying ascorbic acid
compared with not sprayed plants. It can be explained on the basis that
ascorbic acid helps in activation may enzymes and hormons in plant. These
results are in agreement with those obtained by EI-Ghamriny et al. (1999),
Sakr and Gadalla (2009a) and Metwally (2009).
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The difference between the average values of N, P & K uptake
(mg/plant) by spinach roots as affected by salinity levels, organic material and
ascorbic acid had no significant effect in general except N and P uptake in
the 1%cultivation which had a significant effect and recorded the highest
values with spraying ascorbic acid and adding chicken manure at the 1% level
of soil salinity of studied experiment.

Table (6): Interaction effect of salinity levels and organic materials on
NPK-uptake (mg/plant) of spinach roots during 1% and
2"cultivations

Cha. N-uptake (mg/plant) P-uptake (mg/ K-uptake (mg/

Treat plant) plant)
. l T | 2’|U l T | 2’|U l T | 2’|U

A: Salinity levels
ST 1025 | 14.19 2.01 161 1491 | 1152
S2 16.31 | 12.19 2.09 1.68 13.08 9.95
S3 13.38 0.74 1.90 1.47 8.64 6.68
[.S.Dat 0.05 0.01 0.57 0.01 0.05 0.84 0.19
B: Organic materials
0 14.28 | 10.19 1.71 135 9.34 7.07
FYM 17.35 | 12.01 2.14 1.68 14.19 | 10.70
C.HM 18.70 | 13.98 2.30 1.86 1535 | 11.74
Compost rice straw 16.19 11.92 2.03 1.58 11.50 9.31
Wood saw dust 15.05 | 11.23 1.83 1.49 10.78 8.20
[.S.Dat 0.05 0.30 0.51 0.02 0.04 N.S 0.15
C: Foliar application
0 1503 | 11.64 1.95 155 12.12 0.14
AS 16.60 | 12.44 2.04 1.63 12.30 9.63
[.S.Dat 0.05 0.23 0.35 0.02 0.03 N.S 0.14
D: Interaction

A 0 16.68 | 12.41 171 133 11.88 8.84
AS 17.76 | 13.26 1.78 1.45 12.64 9.72
M 0 20.00 | 14.61 2.08 1.65 16.84 | 12.46
AS 20.32 | 15.40 2.14 1.75 17.22 | 12.97
- Y 0 1093 | 15.43 2.20 1.83 17.66 | 13.14
A AS 2207 | 16.28 2.39 1.94 10.15 | 14.26
cice straw P 10.84 | 13.55 2.16 155 1563 | 11.48
AS 10.49 | 14.26 2.03 1.60 10.37 | 11.94
0 17.19 | 12.99 1.70 1.44 13.37 0.84
Wood dust g 19.17 | 13.45 | 1.89 | 155 | 14.37 | 10.56
A 0 14.49 | 10.65 1.75 1.40 9.7 7.04
AS 15.00 | 11.29 1.87 1.50 10.19 7.72
M 0 1671 | 12.42 2.15 1.71 15.00 | 11.01
AS 17.49 | 13.04 2.28 1.80 1511 | 1152
s> Y 0 17.93 | 13.50 2.35 1.88 1620 | 10.62
A AS 10.77 | 14.22 2.49 1.98 17.06 | 12.99
cice straw P 1539 | 11.65 2.01 1.64 12.17 9.52
AS 16.48 | 12.36 2.13 1.75 13.08 9.77
0 1463 | 11.22 1.90 156 11.12 8.55
Wood dust 7 1511 | 11.58 1.98 1.59 11.56 8.79
A 0 10.68 5.56 151 1.14 6.10 451
AS 10.95 7.97 1.63 1.06 5.05 458
M 0 1461 | 10.68 2.02 1.56 9.99 7.65
AS 1490 | 11.17 2.10 1.54 10.32 7.99
s3 Y 0 16.18 | 11.72 2.12 1.71 10.85 8.53
A AS 16.30 | 12.74 2.25 1.80 11.17 8.89
. 0 1257 9.69 1.93 1.47 8.58 6.04
Rice straw 1= 13.39 9.99 1.93 1.50 9.19 6.88
0 12.06 8.57 1.73 1.35 7.11 561
Wood dust 7 12.11 9.27 1.78 1.43 7.13 5.87
[SDat 0.05 0.88 N.S 0.09 N.S N.S N.S

1010



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 3 (10), October, 2012

Ca, Mg & Na-uptake (mg/plant)of spinach leaves and roots:

Ca, Mg and Na-uptake (mg/plant) of spinach foliage as influenced by
salinity levels, organic material and ascorbic acid as well as their interactions
are presented in Table (7) during both cultivationsof the experiment.

Table (7): Interaction effect of salinity levels and organic materials on
Ca, Mg & Na-uptake (mg/plant) of spinach leaves during 1
and 2"cultivations

Cha. | Camg/plant [ Mg mg/plan [ Namg/plant
Treat. | 1 T | 21|u | 1 T | 21|u | 1 T | 21|u
A: Salinity levels
ST 10.79 7.45 8.18 5.88 6.69 4.86
52 11.68 8.06 9.04 6.41 7.05 4.87
53 12.37 8.36 9.52 6.41 7.27 4.89
L.SDat0.05 0.37 0.29 0.30 0.32 0.08 N.S
B: Organic materials
0 13.29 8.99 10.14 6.95 8.21 5.67
FYM 10.52 7.08 8.49 5.80 6.31 4.39
C.H.M 9.89 6.78 7.77 5.47 5.94 4.09
Compost rice straw 11.79 8.11 9.18 6.32 7.00 4.83
Wood saw dust 12.50 8.72 9.5 6.61 7.48 5.34
L.S.Dat 0.05 0.30 0.21 0.36 0.23 0.21 0.20
C: Foliar application
0 10.42 7.09 8.14 5.52 6.29 431
AS 12.81 8.82 0.83 6.95 7.71 5.44
L.SDat0.05 0.20 0.11 0.18 0.15 0.17 0.11
D: Interaction
5 0 10.43 7.20 8.32 6.09 7.43 5.17
AS 13.58 9.68 10.87 7.86 9.76 7.00
M 0 8.80 5.95 6.96 4.63 4.97 3.73
AS 10.65 7.59 8.58 6.06 6.47 4.78
s1 Y 0 8.44 5.51 5.87 4.07 4.73 3.39
- AS 10.58 7.39 7.17 5.81 6.33 453
) 0 9.66 6.61 7.66 5.19 5.08 3.96
Rice straw g 12.00 851 9.07 6.69 7.06 5.20
0 10.12 7.04 7.92 5.36 6.39 4.72
ood dust 1= 13.38 9.03 9.20 7.03 7.75 6.13
5 0 12.65 8.48 9.47 6.34 7.5 5.10
AS 15.83 10.76 11.96 8.09 9.12 6.07
M 0 9.59 6.40 8.00 541 5.96 4.07
AS 11.55 7.70 9.72 6.68 7.17 4.98
s> Y 0 8.29 5.52 7.05 4.85 5.17 3.50
. AS 10.39 7.20 8.75 6.12 6.23 4.18
ice straw 10.79 7.64 8.61 5.79 6.31 4.35
AS 13.22 9.04 10.14 7.14 8.04 5.63
ood dust 11.04 7.85 8.58 6.10 7.06 4.88
AS 13.49 9.76 10.16 751 8.19 5.92
A 0 12.46 8.15 9.33 6.12 7.13 4.73
AS 14.79 9.67 10.89 7.17 8.55 5.93
M 0 10.67 711 8.42 5.472 6.30 4.05
AS 12.35 8.28 9.77 6.77 7.45 4.98
0 9.97 6.78 8.20 5.2 6.11 3.99
S3 C.HM AS 11.66 8.25 9.62 673 | 706 | 498
ice straw 11.06 7.67 8.71 5.92 6.56 4.39
AS 13.78 9.02 10.67 7.18 8.05 5.43
ood dust 12.33 8.40 9.01 6.20 7.04 457
AS 14.65 10.24 10.62 7.40 8.45 5.82
[.SDat0.05 N.S N.S N.S N.S N.S N.S
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Obtained data at Table (7) indicated that the average of all the above
mentioned parameters were significantly increased due to increasing salinity
levels and the highest values were realized with S3 level as compared with
S1 level. This can be attributed that cations are components of salts in the
studied soil and their values are increased with increasing salinity.

With respect to the effect of organic material it can be noticed from
the data in Table (7) that; adding organic materials significantly affected Ca,
Mg and Na-uptakes (mg/plant) by spinach foliage. The highest values of Ca,
Mg and Na-uptake (mg/plant) by spinach foliage were recorded with adding
wood saw dust compared with control. On the other hand the lowest values
were recorded with adding chicken manure.lt due to the chemical effect of
chicken manure on these nutrients uptake.

The effect of ascorbic acid on Ca, Mg and Na-uptake (mg/plant) by
spinach foliage, data indicated that there are significant increases with
spraying ascorbic acid compared with untreated plant.

Concerning the effect of the interaction, data in Table (7) indicated
that; Ca, Mg and Na-uptake (mg/plant) of spinach foliage had no significant
effect due to addition of organic materials and spraying ascorbic acid under
any levels of studied soil salinity. This trend was happened during the both
cultivations of the experiment.

Data in Table (8) indicated the effect of salinity levels, organic
materials and ascorbic acid as well as their interactions on Ca, Mg and Na-
uptake (mg/plant) of spinachroots during both cultivations of the experiment.

It is evident from data in Table (8) that, salinity levels had a
significant effect on Ca, Mg and Na-uptake (mg/plant) by spinachroot,taken
on consideration the effect of salinity levels the mean values of Ca, Mg and
Na-uptake (mg/plant) of spinachroot were decreased with increasing salinity
level from S; to Si.

With regard to the effect of organic materials in forms of FYM,
chicken manure, compost of rice straw and wood saw dust, data in Table (8)
revealed that there were a significant differences between the average values
of Ca, Mg and Na-uptake (mg/plant) of spinachroots due to adding organic
materials. Comparing with the untreated plants, Ca, Mg and Na-uptakes were
decreased by 26.09, 29.75, 14.87 & 8.70% for Ca-uptake, 13.37, 25.87,
12.21& 2.33% for Mg-uptake and 22.88, 21.40, 13.28 & 7.75% for Na-uptake
in the 1%cultivation for the treatments of FYM, chicken manure, compost of
rice straw and wood saw dust. The same trend was true in the 2"cultivation.

The average values of Ca, Mg and Na-uptake (mg/plant) of
spinachroots were significantly decreased due to spraying with ascorbic acid.

As for the interaction effect between the previously mentioned
parameters data in the same table also showed no significant effect on Ca,
Mg and Na-uptake (mg/plant) of spinachroots during both cultivations.
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Table (8): Interaction effect of salinity levels and organic materials on
Ca, Mg & Na-uptake (mg/plant) of spinach roots during 1*
and 2"cultivations

Cha. Ca (mg/plant Mg (mg/plant) Na (mg/plant
Treat. lst | 2nd lst | 2nd lst | 2nd
A: Salinity levels
S1 4.30 3.45 3.63 2.57 2.96 2.09
S2 3.62 2.57 3.17 2.04 2.15 1.56
S3 3.13 2.30 241 1.65 1.97 1.45
L.S.D at 0.05 0.17 0.18 0.09 0.15 0.22 0.15
B: Organic materials
0 4.37 3.17 3.44 2.26 2.71 2.01
FYM 3.23 2.39 2.98 1.92 2.09 1.55
C.HM 3.07 243 2.55 1.72 2.13 1.33
Compost rice straw 3.72 2.86 3.02 2.19 2.35 1.80
\Wood saw dust 3.99 2.99 3.36 2.36 2.50 1.80
L.S.D at 0.05 0.20 0.17 0.19 0.14 0.27 0.13
C: Foliar application
0 3.72 2.78 3.15 2.12 2.33 1.71
AS 3.65 2.77 2.98 2.06 2.39 1.69
L.S.D at 0.05 N.S N.S 0.14 N.S N.S N.S
D: Interaction
o 0 5.33 3.85 4.14 3.06 3.65 2.58
AS 5.08 3.70 4.42 2.83 3.53 2.60
FYM 0 4.04 3.09 3.26 2.33 2.68 1.95
AS 3.81 2.81 3.20 2.22 2.50 1.96
0 3.56 3.16 2.81 1.90 241 1.48
S1 CHM AS 3.30 2.99 2.80 2.02 2.69 1.63
Rice straw 3.74 3.64 3.59 2.72 2.84 211
AS 4.63 3.55 3.47 2.72 2.58 2.02
ood dust 0 4.81 3.61 4.32 2.97 3.29 2.38
AS 4.70 4.07 4.23 2.94 341 2.22
o 0 4.37 3.52 3.68 1.96 2.53 1.93
AS 4.64 3.27 3.14 2.18 245 1.85
FYM 0 2.87 2.05 3.25 1.95 1.96 1.44
AS 2.97 2.09 3.10 1.87 1.73 1.45
0 2.88 2.19 3.27 1.95 1.59 1.04
S2 CHM AS 2.80 2.09 2.56 1.68 2.28 1.16
Rice straw 3.97 2.67 3.05 2.10 2.03 1.75
AS 3.66 2.59 3.08 2.14 2.63 1.82
ood dust 0 4.13 2.61 3.27 242 2.22 1.50
AS 3.92 2.66 3.28 2.15 2.13 1.68
o 0 3.52 2.30 2.76 1.86 1.85 1.63
AS 3.29 2.40 2.50 1.66 2.25 1.44
FYM 0 3.10 2.13 2.59 1.64 1.96 1.39
AS 2.76 2.29 243 1.50 1.85 1.28
0 3.00 2.05 2.01 1.40 1.94 1.37
S3 CHM AS 2.89 2.09 1.86 1.36 1.90 1.31
Rice straw 3.10 244 2.53 1.73 1.93 1.58
AS 3.25 2.27 2.37 1.70 2.08 1.54
0od dust 0 3.35 2.37 2.76 1.80 2.02 1.56
AS 3.04 2.61 2.28 1.84 1.91 1.45
L.S.D at 0.05 N.S N.S N.S N.S N.S N.S
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CONCLUSION

Under the same conditions of this investigation it could be
recommended that; the most suitable organic material treatment was in the
form of chicken manure with spaying ascorbic acid under the second level of
salinity (1.47 ds/m). This gave the highest safe yield of spinach plants.
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