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ABSTRACT: A study was consummated in the open field at the
Experimental Farm of Hort. Res. Inst., ARC, Giza, Egypt during 2013 and
2014 seasons to explore the response of seashore paspalum (Paspalum
vaginatum Swartz) turf plants cultivated in 40-cm-diameter plastic pots
filled with about 6 kg of sand and clay mixture (1:1, v/v) to some
fertilization treatments, viz., the humic acid liquid fertilizer at 20 ml/l, as
well as diatomite powder and the commercial complete fertilizer (NPK +
micronutrients) at 1 g/l for each, and also to the combined treatments
between 20 ml/l humic acid and one of the abovenamed products at 1 g/l
for each, when applied with irrigation water (fertigation), five times with
one month interval. The obtained results showed that all individual
fertigation treatments significantly improved means of all vegetative
growth traits over control ones in the two seasons, but the highest means
were attained by humic acid, moringa leaf powder and the commercial
complete fertilizer treatments which gave averages closely near together
with non-significant differences among themselves in most cases of the two
seasons. However, the least improvement was found due to the sole
application of diatomite powder at 1 g/l. On the other side, the combining
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for each) induced an additional improvement in all growth characters, with
2(1):117-126 (2015). the prevalence of the connecting between humic acid at 20 ml/l and
moringa leaf powder at 1 g/l, as such combination resulted the tallest plants,
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weights in most instances of both seasons. A similar trend was also
observed as well regarding the content of chlorophyll a, b, carotenoids, N,
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acid one that elevated such component to the maximum values in the two
seasons, as well as the combination of humic acid at 20 ml/l + moringa leaf
powder at 1 g/l that gave a contrary trend by reducing content of this
constituent to the minimum values in both seasons.
So, it is advised to fertigate seashore paspalum turf grown in sand and
clay mixture (1:1, v/v) with humic acid liquid fertilizer at 20 ml/l plus
moringa leaf powder at 1 g/l, five times with one month interval to get the
best growth performance, density, colour and quality.
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treatments or fertigation, turfgrass.

S.M. Shahin et al.

INTRODUCTION
Seashore paspalum (Paspalum vagimatum
Swartz) is a succulent warm-season turf type
grass that belongs to Fam. Gramineae, but it
retains a healthy appearance all year-round,
unlike bermudagrass that tends to go offcolour during cooler months and short days
(Huxley et al., 1992). It is easily propagated
by cuttings and pre-prepared rolls, and fast
spreads with lateral growing stems called
stolons. It makes an attractive perennial turf in
tropical and subtropical areas and can tolerate
irrigation water with high salinity levels,
withstand mowing, treading as well as wear
and tear (Morton, 1974).
Turfgrass plants usually undergo many
stresses, i.e., they are crowded together and
compete with each other for water and
nutrients. They are regularly mowed and their
clippings are often removed. So, they must be
well fertilized to face these competition and
the un-natural demands placed on them. With
proper fertilization, the lawn will maintain
good colour, density and vigour and will not
easily succumb to insects, weeds or diseases
(Peacock et al., 1985). There are many types of
fertilizers handling now in our local market,
among of them is humic acid or humates
which provide soil microbs with energy,
improve nutrients retention in the soil and
enhance the water holding capacity (Dorer and
Peacock, 1997). In this regard, El-Sayed
(2012) reported that humic acid liquid fertilizer
at 20 ml/l greatly improved height, covering
rate and herb fresh and dry weights of seashore
paspalum plants, besides increasing the leaf
content of chlorophyll a, b, carotenoids, total
soluble sugars, indoles and phenols. Similar
observations were also revealed by AbdelFattah et al. (2008) on Tifway turf.
Diatomite powder prepared from one-cell
Algae that their membranes are saturated with
silica, i.e., silicon dioxide (SiO2) is using now
as a source for natural silica which provides
the plants with energy and reinforces the
plant's ability to protect itself against biotic and
abiotic stresses, and soil treated with it will
have optimal fertility through improving water
physical and chemical properties and by

allowing nutrients in the soil to remain
available for plants. It can restores heavy
metals and hydrocarbon-polluted areas and
decreases mortality (Nathan and Morgan,
2009). On woody plants, Kozalowski and
Davies (1975) mentioned that silica
significantly reduced transpiration, with a
positive effect on plant water potential.
The dry powder of moringa leaves
(Moringa oleifera Lam.) are widely used for
food, medication and industrial purposes and
also for organic production of crops due to its
content of proteins, fats, fibers, carbohydrates,
amino acids, vitamins and minerals (Price,
2007). In a recent study, Moyo et al. (2011)
found that the dried leaves of moringa contain
the following minerals: Ca (3.65%), P (0.3%),
Mg (0.5%), K (1.5%), Na (0.17%), S (0.63%),
Cu (8.25%), Fe (490 ppm), Zn (13.03 ppm),
Mn (86.8 ppm) and Se (363 ppm). In this
concern, Youssef and El-Sayed (2012)
postulated that 1 g/l of moringa extract as a
foliar spray significantly improved vegetative
and root growth of Euonymus japonicus cv.
Aureus transplants and increased the content of
chlorophyll a, b, carotenoids, total indoles and
total phenols in the leaves. Furthermore,
Khenizy et al. (2014) noticed that a holding
solution containing moringa extract (25%) +
sucrose (2%) + salicylic acid (150 ppm)
increased flower longevity of Gypsophila
paniculata cut flowers, as well as fresh weight
%, total carbohydrates % and water uptake, but
decreased water loss, maintained quality rate,
water balance and decreased No. of bacteria in
the solution. On maize, Emmanuel et al.
(2011) stated that cakes of moringa seeds
increased the mineral content of the soil, and
this in turn increased the yield.
The purpose of this study was to explore
the effect of some fertilization treatments on
growth and quality of seashore paspalum turf.

MATERIAL AND METHODS
A trial was performed in the open field at
the Experimental Farm of Hort. Res. Inst.,
ARC, Giza, Egypt through 2013 and 2014
seasons in order to examine the role of some
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fertilization treatments on improving growth,
density and color of paspalum sod.
Thus, circle pieces from pre-prepared
rolles of seashore paspalum (Paspalum
vaginatum Swartz) at a radius of 10 cm (their
fresh weights ranged between 90-100 g) were
carefully taken and planted on April, 1st for each
season in the center of 40-cm-diameter plastic
pots (one piece/pot) filled with about 6 kg of an
equal mixture of sand and clay. The physical
and chemical analysis of the used sand and clay
in the two seasons are shown in Table (1).
The pieces were gently pressed with hand
to be more contact with the soil mixture and
were then daily irrigated with about 300 ml of a
tap water/pot during the first 2 weeks after
planting, while afterwards were irrigated 2
times a week with 400 ml of water/pot till the
end of experiment. After one month from
planting (on first of May), the planted pieces
received the following fertilization treatments
with irrigation water (fertigation), monthly for 5
times till the first of September of each season:
1- No fertilization, referred to as control.
2- The humic acid liquid fertilizer (10 N:10
P2O5:10 K2O) at the rate of 20 ml/l.
3- The diatomite powder, as a source of natural
silica (SiO2) at the rate of 1 g/l.
4- The dried leaf powder of Moringa oleifera
Lam. at the rate of 1 g/l.
5- The commercial complete fertilizer at the rate
of 1 g/l.
6- The humic acid treatment was combined
with each one of the other treatments to form
the following 3 combinations:
a. Humic acid at 20 ml/l + diatomite powder
at 1 g/l.
b. Humic acid at 20 ml/l + moringa leaf
powder at 1 g/l.
c. Humic acid at 20 ml/l + commercial
complete fertilizer at 1 g/l.
The main characteristics of humic acid
fertilizer and chemical analysis of both dried
leaf powder of moringa and commercial
complete fertilizer are shown in Tables (2), (3)

and (4), respectively. The pots were arranged
for each season in a completely randomized
design (Mead et al., 1993), with 3 replicates
for each treatment, as each replicate
contained 5 pots. All agricultural practices
necessary for such plantation were carried
out whenever needed.
The first cut was handly done after two
months from planting (on June, 1st) using a very
sharp stainless steel cutter leaving stubbles with
1 inch long. Other four cuts were monthly
undertaken thereafter. Before each cut in the
two seasons, plant height (cm) was recorded,
while number plants/pot and fresh and dry
weights (g) of the resulted clippings after
mowing were determined after each cut.
Moreover, the covering rate as percentage was
evaluated using the method described by Mahdi
(1953). However, the means of each parameter
abovenamed in the five taken cuts were
collected and expressed in the tables as an
average for all cuts. In fresh leaf samples taken
from the last cut (on October, 1st),
photosynthetic pigments (chlorophyll a, b and
carotenoids, mg/g f.w.), as well as total indoles
and total phenols (mg/100 g f.w.) were
measured according to the methods of Saric et
al. (1967), A.O.A.C (1980) and William et al.
(1965), respectively, while in dry samples, the
percentages of nitrogen (Pregl, 1945),
phosphorus (Cottenie at al., 1982),
potassium (Jackson, 1973) and total soluble
sugars (Dubois et al., 1956) were measured.
Data were then tabulated and subjected to
analysis of variance using SAS Institute
program (1994), according to Duncan's
Multiple Range Test (Duncan, 1955), to detect
the significancy among means of various
treatments.

RESULTS AND DISCUSSION
Effect of fertilization treatments on:
Vegetative growth parameters:
Data presented in Tables (5 and 6) show
that all individual fertilization treatments
significantly improved all vegetative growth
characters over control in the two seasons, but
the best means were attained by humic acid,
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Table 1. The physical and chemical analyses of the used sand and clay during 2013 and
2014 seasons.
Particle size distribution (%)
Soil type Seasons Coarse Fine
Sand
Clay

S.P. pH

Cations (meq/l)
Anions (meq/l)
E.C.
++
++
+
+
(dS/m) Ca Mg Na K HCO3- Cl- SO4--

Silt

Clay

2.05

0.40

8.52 23.00 7.92 3.72 7.50 1.63 33.60 0.50 3.20 22.00 18.03

90.10

1.95

0.50

7.45 22.86 7.89 3.75 19.42 8.33 7.20 0.75 1.60 7.00 27.10

2013

7.54

22.28

30.55

39.63 55.00 8.17 2.26 7.82 2.12 15.40 0.75 6.60 8.20 11.29

2014

7.64

22.50

30.15

39.71 51.00 8.09 2.38 7.50 2.20 15.50 0.75 6.78 8.02 11.15

sand

sand

2013

89.03

2014

Table 2. Main characteristics of the liquid humic acid fertilizer used in both seasons.
Component
Humic acid (%)

Value
2.90

Component
E.C. (dS/m)

Value
3.50

Component
B (ppm)

Value
70.0

Organic matter /total solid (%)

42.51

N (%)

10.00

Fe (ppm)

900.0

Total HA / total solid (%)

65.80

P (%)

10.00

Mn (ppm)

90.0

Organic carbon (%)

24.64

K (%)

10.00

Zn (ppm)

90.0

C/N ratio

2.46

Ca (%)

0.06

Cu (ppm)

90.0

pH

8.20

Mg (%)

0.05

Mo (ppm)

Traces

Table 3. Chemical analysis of the dried leaf powder of Moringa oleifera Lam. used in the
two seasons per 100 grams of dry matter (From Price, 2007).
Component

Value

Component

Value

Component

Value

Moisture (%)

7.50

Cu (mg)

0.57

Arginine (mg)

1325

Calories

205

Fe (mg)

28.20

Histidine (mg)

613

Protein (g)

27.10

S (mg)

87.00

Lysine (mg)

1325

Fat (g)

2.30

Oxalic acid (mg)

1600

Tryptephan (mg)

425

16.30

Phenylalanime (mg)

1388

*

Carbohydrates (g)

38.20

Vit. A-B carotene (mg)

Fiber

19.20

Vit.B1-thiamin (mg)

2.64

Methionine (mg)

350

Ca (mg)

2.003

Vit. B2-riboflavin (mg)

20.50

Threonine (mg)

1188

Mg (mg)

368

Vit. B3-nicotinic acid (mg)

8.20

Leucine (mg)

1950

P (mg)

204

Vit. C-ascorbic acid (mg)

17.30

Isoleucine (mg)

825

Valine (mg)

1063

1.33
K (mg)
Vit. E. tocopherol acetata (mg)
* The B-carotene found in moringa is a precursor to retinol (Vit. A).
There are about 25 rinds of B-carotene in moringa leaves.
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Table 4. Chemical analysis of the commercial complete fertilizer used in the two seasons.
Component

Value

Component

Value

Component

Total N (%)

22.00

Ca (%)

5.50

Fe (%)

Available P2O5 (%)

5.00

Mg (%)

0.24

K2O (%)

11.00

Zn (%)

0.07

Value

Component

Value

0.05

Mo (%)

0.002

Mn (%)

0.07

Citric acid (%)

0.50

Cu (%)

0.05

Sucrose (%)

0.30

Table 5. Effect of fertilization treatments on plant height, number of plants/pot and
covering rate of Paspalum vaginatum Swartz plants during 2013 and 2014 seasons.

Control

Plant height (cm)
2013
2014
44.33c
43.60d

No. of plants/pot
2013
2014
20.33d
21.33d

Covering rate (%)
2013
2014
61.00e
64.10d

HA at 20 ml/l (A)

46.78b

49.17b

26.67bc

28.33bc

80.10c

85.00bc

DP at 1 g/l (B)

45.10c

47.25c

23.33c

25.00c

69.89d

73.50c

MLP at 1 g/l ( C )

47.36b

49.73b

28.00b

30.00b

84.00b

88.33b

CCF at 1 g/l (D)

46.67b

49.03b

27.00bc

28.36bc

80.76c

84.90bc

A+B

46.93b

49.25b

27.82b

30.00b

83.50b

90.69b

A+C

50.00a

52.67a

32.00a

35.61a

100.00a

100.00a

Treatments

48.79ab
51.56ab
32.00a
33.96ab
96.00ab
98.47a
A+D
- HA = humic acid, DP = diatomite powder, MLP = moringa leaf powder and CCF = commercial complete
fertilizer.
- Means within a column having the same letters are not significantly different according to Duncan's Multiple
Range Test (DMRT) at 5% level.

Table 6. Effect of fertilization treatments on fresh and dry weights of Paspalum vaginatum
Swartz clippings/pot during 2013 and 2014 seasons.
Treatments

Fresh weight (g)
2013
2014

Dry weight (g)
2013
2014

Control

33.45e

32.91e

15.39d

15.09d

HA at 20 ml/l (A)

58.50bc

61.20bc

22.78bc

23.81bc

DP at 1 g/l (B)

41.75d

44.00d

20.15c

21.26c

MLP at 1 g/l ( C )

60.33bc

63.10b

24.50b

25.07b

CCF at 1 g/l (D)

56.87c

58.50c

23.98bc

24.68bc

A+B

61.58b

64.33b

27.11b

29.00b

A+C

81.39ab

87.30a

38.76a

41.62a

86.47a
85.25a
41.23a
39.69a
A+D
- HA = humic acid, DP = diatomite powder, MLP = moringa leaf powder and CCF = commercial complete
fertilizer.
- Means within a column having the same letters are not significantly different according to Duncan's Multiple
Range Test (DMRT) at 5% level.
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moringa leaf powder and commercial
complete fertilizer treatments which gave
records closely near together with nonsignificant differences among themselves in
most cases of both seasons. The least
improvement, however was ascribed to the
individual application of diatomite powder at 1
g/l. On the other hand, the combining between
humic acid (20 ml/l) and the other fertilizers (1
g/l) caused an additional improvement in all
growth parameters, with the superiority of the
combined treatment between humic acid at 20
ml/l and moringa leaf powder at 1 g/l which
gave, in general the tallest plants, the highest
No. plants/pot, the best coverage and the
heaviest fresh and dry weights in most
instances of the two seasons and followed by
the combination of 20 ml/l HA + 1 g/l
commercial complete fertilizer that gave
records greatly near to those of the super
combined treatment previously stated with
non-significant differences among themselves
in the 1st and 2nd seasons.
This may be attributed to lump the role of
humic acid in increasing the availability of
nutrients in the soil through influence on soil
microbs activity, besides it contains NPK and
some micronutrients necessary for good
growth (Dorer and Peacock, 1997), and the
role of either moringa leaf powder as a natural
source of minerals, amino acids, vitamins and
antioxidants (Price, 2007) or the complete
fertilizer that contains different macro-and
micro-nutrients in providing the plants with
nutrients necessary for healthy growth.
The above results are supported by those
obtained by El-Sayed (2012) on seashore
paspalum, Abdel-Fattah et al. (2008) on
Tifway sod, Youssef and El-Sayed (2012) on
Euonymus japonicus cv. Aureus and Khenizy
et al. (2014) on Gysophila paniculata.
Chemical composition:
It is clear from data averaged in Tables (7,
8 and 9) that fertigation with both humic acid
and other fertilizers, alone or in combinations
induced significant increments in the leaf
content of chlorophyll a, b and carotenoids
(mg/g f.w.) and the percentages of N, P, K and

total soluble sugars relative to their contents in
the leaves of control plants with few
exceptions in the two seasons. However, the
least increasing in such components were
registered by the sole fertigation with diatomite
powder at 1 g/l, but the mastership in both
seasons was for the combined treatments,
especially between 20 ml/l humic acid and 1
g/l moringa leaf powder, as such combination
scored the utmost high content of the different
constituents mentioned above and followed by
the combination of 20 ml/l HA + 1 g/l
commercial complete fertilizer that gave
means occupied the second rank. This may
indicate the role of humic acid in enhancing
the metabolic activity of soil microorganisms
and acting as a source of N, P, K and S for
plants (Higa and Wididana, 1991). Moreover,
moringa leaf powder and complete fertilizer
provide the plants with their requirements of
minerals which activate biosynthesis processes
in plant tissues.
A similar trend was also observed as well
regarding the content of total indoles (mg/100
g f.w.), as it was significantly increased in
response to the different sole or combined
treatments employed in this work except for
diatomite powder (1 g/l) treatment, to reach the
maximum by combining between HA at 20
ml/l and moringa leaf powder at 1 g/l in the
two seasons. The opposite was the right
concerning total phenols content which was
stable in most cases of both seasons, with the
exception of 1 g/l complete fertilizer treatment,
alone or combined with 20 ml/l humic acid
that elevated such component to the maximum
values in the first and second seasons, as well
as the combination of 20 ml/l HA + 1 g/l
moringa leaf powder that gave an opposite
trend by reducing this component to the
minimum values in the two seasons. This may
be the direct reason for the excellence of such
combination over all other treatments.
Similar observations were also elicited by
El-Sayed et al. (2008) on Tifway turfgrass and
Emmanuel et al. (2011) on maize.
From the foregoing, it can be concluded
that fertigation seashore paspalum (Paspalum
vaginatum Swartz) plants grown in sand and
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Table 7. Effect of fertilization treatments on pigments content (mg/g f.w.) in the leaves of
Paspalum vaginatum Swartz plants during 2013 and 2014 seasons.
Chlorophyll (a)
Chlorophyll (b)
Carotenoids
2013
2014
2013
2014
2013
2014
0.765d
0.806d
0.359e
0.376f
0.241d
0.255e
Control
0.912b
0.959b
0.365c
0.669cd
0.432bc
0.414bc
HA at 20 ml/l (A)
0.815c
0.858c
0.417d
0.440e
0.281d
0.306d
DP at 1 g/l (B)
0.969ab
1.021ab
0.648c
0.683c
0.434bc
0.421bc
MLP at 1 g/l ( C )
0.829c
0.875c
0.565c
0.601d
0.373c
0.380c
CCF at 1 g/l (D)
0.933b
0.987b
0.658c
0.698c
0.445b
0.469b
A+B
1.031a
1.086a
0.797a
0.840a
0.536a
0.567a
A+C
0.973ab
1.027ab
0.721b
0.797b
0.463b
0.501ab
A+D
- HA = humic acid, DP = diatomite powder, MLP = moringa leaf powder and CCF = commercial complete
fertilizer.
- Means within a column having the same letters are not significantly different according to Duncan's Multiple
Range Test (DMRT) at 5 % level.
Treatments

Table 8. Effect of fertilization treatments on nitrogen, phosphorus and potassium % in the
leaves of Paspalum vaginatum Swartz plants during 2013 and 2014 seasons.
N (%)
P (%)
K (%)
2013
2014
2013
2014
2013
2014
1.31c
1.17d
0.09c
0.09c
1.09d
1.15d
Control
1.87b
1.90bc
0.18b
0.14b
1.33bc
1.41c
HA at 20 ml/l (A)
1.41c
1.47cd
0.11bc
0.10c
1.17cd
1.28cd
DP at 1 g/l (B)
1.60bc
1.78c
0.18b
0.16b
1.22c
1.32c
MLP at 1 g/l ( C )
1.89b
2.04b
0.18b
0.18ab
1.26c
1.36c
CCF at 1 g/l (D)
2.13ab
2.10b
0.21ab
0.21a
1.50b
1.62b
A+B
2.41a
2.63a
0.29a
0.25a
1.76a
1.90a
A+C
2.23a
2.38ab
0.24a
0.23a
1.59b
1.70b
A+D
- HA = humic acid, DP = diatomite powder, MLP = moringa leaf powder and CCF = commercial complete
fertilizer.
- Means within a column having the same letters are not significantly different according to Duncan's Multiple
Range Test (DMRT) at 5% level.
Treatments

Table 9. Effect of fertilization treatments on total soluble sugars, indoles and phenols in the
leaves of Paspalum vaginatum Swartz plants during 2013 and 2014 seasons.
Total soluble sugars
Total indoles
Total phenoles
(%)
(mg/100 g f.w.)
(mg/100 g f.w.)
2013
2014
2013
2014
2013
2014
7.12e
7.70d
0.001d
0.001c
0.020b
0.021b
Control
9.47bc
10.23b
0.003c
0.002bc
0.021b
0.021b
HA at 20 ml/l (A)
8.00d
8.76c
0.001d
0.001c
0.021b
0.020b
DP at 1 g/l (B)
9.33c
9.40bc
0.005ab
0.003b
0.020b
0.020b
MLP at 1 g/l ( C )
9.26c
10.00b
0.004b
0.003b
0.029a
0.023a
CCF at 1 g/l (D)
9.56bc
10.33ab
0.003c
0.003b
0.020b
0.021b
A+B
10.49a
10.96a
0.006a
0.005a
0.016c
0.015c
A+C
9.88b
10.50ab
0.005ab
0.004ab
0.023ab
0.023a
A+D
- HA = humic acid, DP = diatomite powder, MLP = moringa leaf powder and CCF = commercial complete
fertilizer.
- Means within a column having the same letters are not significantly different according to Duncan's Multiple
Range Test (DMRT) at 5% level.
Treatments
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إﺳﺘﺠﺎﺑﺔ ﻣﺴﻄﺢ اﻟﺒﺎﺳﺒﺎﻟﻢ )ﺷﺎﻃﺊ اﻟﺒﺤﺮ( ﻟﺒﻌﺾ ﻣﻌﺎﻣﻼت اﻟﺘﺴﻤﻴﺪ
*

ﺳﻴﺪ ﻣﺤﻤﺪ ﺷﺎهﻴﻦ* ،ﺑﺸﺮة ﻋﺒﺪ اﷲ اﻟﺴﻴﺪ** ،ﻃﺎرق ﻣﺤﻤﺪ ﻧﻮر اﻟﺪﻳﻦ** ورﻳﻢ ﻣﺤﻤﺪ ﺳﻌﻴﺪ
* ﻗﺴﻢ ﺑﺤﻮث اﻟﺤﺪاﺋﻖ اﻟﻨﺒﺎﺗﻴﺔ ،ﻣﻌﻬﺪ ﺑﺤﻮث اﻟﺒﺴﺎﺗﻴﻦ ،ﻣﺮآﺰ اﻟﺒﺤﻮث اﻟﺰراﻋﻴﺔ ،اﻟﺠﻴﺰة ،ﻣﺼﺮ.
** ﻗﺴﻢ ﺑﺤﻮث اﻟﺰﻳﻨﺔ وﺗﻨﺴﻴﻖ اﻟﺤﺪاﺋﻖ ،ﻣﻌﻬﺪ ﺑﺤﻮث اﻟﺒﺴﺎﺗﻴﻦ ،ﻣﺮآﺰ اﻟﺒﺤﻮث اﻟﺰراﻋﻴﺔ ،اﻟﺠﻴﺰة ،ﻣﺼﺮ.
أﺟﺮﻳﺖ هﺬﻩ اﻟﺘﺠﺮﺑﺔ ﺑﺎﻟﺤﻘﻞ اﻟﻤﻜﺸﻮف ﺑﺎﻟﻤﺰرﻋﺔ اﻟﺘﺠﺮﻳﺒﻴﺔ ﻟﻤﻌﻬﺪ ﺑﺤﻮث اﻟﺒﺴﺎﺗﻴﻦ ،ﻣﺮآ ﺰ اﻟﺒﺤ ﻮث اﻟﺰراﻋﻴ ﺔ ،اﻟﺠﻴ ﺰة،
ﻣﺼ ﺮ ﺧ ﻼل ﻣﻮﺳ ﻤﻲ  ٢٠١٤ ،٢٠١٣ﻟﻠﻮﻗ ﻮف ﻋﻠ ﻰ ﻣ ﺪى اﺳ ﺘﺠﺎﺑﺔ ﻧﺒﺎﺗ ﺎت ﻣﺴ ﻄﺢ اﻟﺒﺎﺳ ﺒﺎﻟﻢ )ﺷ ﺎﻃﺊ اﻟﺒﺤ ﺮ( (Paspalum
) vaginatum Swartzاﻟﻤﻨﺰرﻋﺔ ﻓﻰ أﺻﺺ ﺑﻼﺳﺘﻴﻚ ﻗﻄﺮهﺎ  ٤٠ﺳ ﻢ ،ﻣﻤﻠ ﻮءة ﺑﺤ ﻮاﻟﻲ  ٦آﺠ ﻢ ﻣ ﻦ ﻣﺨﻠ ﻮط اﻟﺮﻣ ﻞ واﻟﻄ ﻴﻦ
)ﺑﻨﺴﺒﺔ ١:١ﺣﺠﻤﺎ( ﻟﺒﻌﺾ ﻣﻌﺎﻣﻼت اﻟﺘﺴﻤﻴﺪ وهﻰ :اﻟﺴﻤﺎد اﻟﺴﺎﺋﻞ ﻟﺤﻤﺾ اﻟﻬﻴﻮﻣﻴﻚ ﺑﻤﻌ ﺪل  ٢٠ﻣ ﻞ/ﻟﺘﺮ ،ﻣﺴ ﺤﻮق اﻟ ﺪﻳﺎﺗﻮﻣﺎت
)آﻤﺼ ﺪر ﻃﺒﻴﻌ ﻲ ﻟﻠﺴ ﻴﻠﻴﻜﺎ( ﺑﻤﻌ ﺪل  ١ﺟﻢ/ﻟﺘ ﺮ ،ﻣﺴ ﺤﻮق أوراق اﻟﻤﻮرﻧﺠ ﺎ اﻟﻤﺠﻔﻔ ﺔ )آﻤﺼ ﺪر ﻃﺒﻴﻌ ﻲ ﻟﻠﻌﻨﺎﺻ ﺮ اﻟﻤﻌﺪﻧﻴ ﺔ،
اﻷﺣﻤﺎض اﻷﻣﻴﻨﻴ ﺔ ،اﻟﻔﻴﺘﺎﻣﻴﻨ ﺎت ،ﻣﻀ ﺎدات اﻷآﺴ ﺪة وﺑﻌ ﺾ اﻟﻤﻜﻮﻧ ﺎت اﻷﺧ ﺮى( ﺑﻤﻌ ﺪل ١ﺟﻢ/ﻟﺘ ﺮ واﻟﺴ ﻤﺎد اﻟﺘﺠ ﺎري اﻟﻜﺎﻣ ﻞ
ﺑﻤﻌﺪل  ١ﺟﻢ/ﻟﺘﺮ وآﺬﻟﻚ ﻟﻠﻤﻌﺎﻣﻼت اﻟﻤﺸﺘﺮآﺔ ﺑﻴﻦ اﻟﺴﻤﺎد اﻟﺴﺎﺋﻞ ﻟﺤﻤ ﺾ اﻟﻬﻴﻮﻣﻴ ﻚ ) ٢٠ﻣ ﻞ/ﻟﺘﺮ( ﻣ ﻊ آ ﻞ ﻣﻨ ﺘﺞ ﻣ ﻦ اﻷﺳ ﻤﺪة
اﻟﻤﺬآﻮرة ﺳﺎﺑﻘًﺎ )ﺑﻤﻌﺪل  ١ﺟﻢ/ﻟﺘﺮ ﻟﻜﻞ ﻣﻨﻬﺎ ﻋﻠﻰ ﺣﺪة( ﻋﻨﺪ إﺿﺎﻓﺘﻬﺎ ﻣﻊ ﻣﺎء اﻟﺮي ﺧﻤﺲ ﻣﺮات وﺑﻔﺎﺻﻞ زﻣﻨﻲ ﺷ ﻬﺮ ﺑ ﻴﻦ آ ﻞ
ﻣﺮﺗﻴﻦ.
أوﺿﺤﺖ اﻟﻨﺘﺎﺋﺞ اﻟﻤﺘﺤﺼﻞ ﻋﻠﻴﻬﺎ أن ﺟﻤﻴﻊ ﻣﻌﺎﻣﻼت اﻟﺘﺴﻤﻴﺪ اﻟﻔﺮدﻳﺔ أﺣﺪﺛﺖ ﺗﺤﺴﻨًﺎ ﻣﻌﻨﻮﻳًﺎ ﻓﻰ ﻣﺘﻮﺳﻄﺎت ﺟﻤﻴﻊ ﻗﻴﺎﺳﺎت
اﻟﻨﻤﻮ اﻟﺨﻀﺮي ﻣﻘﺎرﻧﺔ ﺑﺎﻟﻜﻨﺘﺮول ﻓ ﻰ آ ﻼ اﻟﻤﻮﺳ ﻤﻴﻦ ،ﻟﻜ ﻦ أﻋﻠ ﻰ اﻟﻤﺘﻮﺳ ﻄﺎت ﺣﻘﻘﺘﻬ ﺎ ﻣﻌ ﺎﻣﻼت ﺣﻤ ﺾ اﻟﻬﻴﻮﻣﻴ ﻚ ،ﻣﺴ ﺤﻮق
أوراق اﻟﻤﻮرﻧﺠﺎ واﻟﺴﻤﺎد اﻟﺘﺠﺎري اﻟﻜﺎﻣﻞ واﻟﺘﻲ أﻋﻄﺖ ﺟﻤﻴﻌﻬﺎ ﻗﻴﻤًﺎ ﻗﺮﻳﺒﺔ ﻣﻦ ﺑﻌﻀﻬﺎ وﺑﺪون أﻳﺔ ﻓﺮوق ﻣﻌﻨﻮﻳﺔ ﻓﻴﻤﺎ ﺑﻴﻨﻬﺎ ﻓ ﻰ
ﻣﻌﻈﻢ اﻟﺤﺎﻻت ﺑﻜﻼ اﻟﻤﻮﺳﻤﻴﻦ .ﺑﻴﻨﻤﺎ أﺣﺪﺛﺖ ﻣﻌﺎﻣﻠﺔ ﻣﺴﺤﻮق اﻟ ﺪﻳﺎﺗﻮﻣﺎت ﺑﻤﻌ ﺪل  ١ﺟﻢ/ﻟﺘ ﺮ أﻗ ﻞ ﺗﺤﺴ ﻦ .ﻋﻠ ﻰ اﻟﺠﺎﻧ ﺐ اﻵﺧ ﺮ،
أدى اﻟﺠﻤﻊ ﺑﻴﻦ ﻣﻌﺎﻣﻠﺔ ﺣﻤﺾ اﻟﻬﻴﻮﻣﻴﻚ ) ٢٠ﻣﻞ/ﻟﺘﺮ( واﻟﻤﻨﺘﺠﺎت اﻟﺴ ﻤﺎدﻳﺔ اﻷﺧ ﺮى )ﺑﻤﻌ ﺪل ١ﺟﻢ/ﻟﺘ ﺮ ﻟﻜ ﻞ ﻣﻨﻬ ﺎ ﻋﻠ ﻰ ﺣ ﺪة(
إﻟﻰ إﺣﺪاث ﺗﺤﺴﻦ إﺿﺎﻓﻲ ﻓﻲ ﺟﻤﻴﻊ ﻗﻴﺎﺳ ﺎت اﻟﻨﻤ ﻮ اﻟﺨﻀ ﺮي ،ﻣ ﻊ ﺗﻔ ﻮق ﻣﻌﺎﻣﻠ ﺔ اﻟﺠﻤ ﻊ ﺑ ﻴﻦ ﺣﻤ ﺾ اﻟﻬﻴﻮﻣﻴ ﻚ ) ٢٠ﻣ ﻞ/ﻟﺘﺮ(
وﻣﺴﺤﻮق أوراق اﻟﻤﻮرﻧﺠﺎ )١ﺟﻢ/ﻟﺘﺮ( واﻟﺘﻲ أﻋﻄﺖ أﻃﻮل اﻟﻨﺒﺎﺗﺎت ،أآﺒﺮ ﻋﺪد ﻟﻠﻨﺒﺎﺗﺎت/أﺻﻴﺺ ،أﻓﻀﻞ ﻣﻌﺪل ﻟﻠﺘﻐﻄﻴﺔ وأﺛﻘ ﻞ
اﻷوزان اﻟﻄﺎزﺟ ﺔ واﻟﺠﺎﻓ ﺔ ﻓ ﻰ ﻣﻌﻈ ﻢ اﻟﺤ ﺎﻻت ﺑﻜ ﻼ اﻟﻤﻮﺳ ﻤﻴﻦ .ﺗ ﻢ اﻟﺤﺼ ﻮل أﻳﻀ ًﺎ ﻋﻠ ﻰ اﺗﺠ ﺎﻩ ﻣﺸ ﺎﺑﻪ ﻓﻴﻤ ﺎ ﻳﺘﻌﻠ ﻖ ﺑﻤﺤﺘ ﻮى
اﻷوراق ﻣﻦ آﻠﻮرﻓﻴﻠﻠﻰ أ ،ب ،واﻟﻜﺎروﺗﻴﻨﻮﻳﺪات ،ن ،ﻓﻮ ،ﺑ ﻮ ،اﻟﺴ ﻜﺮﻳﺎت اﻟﻜﻠﻴ ﺔ اﻟﺬاﺋﺒ ﺔ واﻷﻧ ﺪوﻻت اﻟﻜﻠﻴ ﺔ ،ﺑﻴﻨﻤ ﺎ آ ﺎن اﻟﻌﻜ ﺲ
ﻼ ﺑﻤﻌﻈ ﻢ اﻟﻤﻌ ﺎﻣﻼت اﻟﻔﺮدﻳ ﺔ واﻟﻤﺸ ﺘﺮآﺔ اﻟﻤﻄﺒﻘ ﺔ ﺑﻬ ﺬﻩ
ﺻ ﺤﻴﺤًﺎ ﻓﻴﻤ ﺎ ﻳﺘﻌﻠ ﻖ ﺑﻤﺤﺘﻮاه ﺎ ﻣ ﻦ اﻟﻔﻴﻨ ﻮﻻت اﻟﻜﻠﻴ ﺔ واﻟ ﺬي ﺗ ﺄﺛﺮ ﻗﻠ ﻴ ً
اﻟﺪراﺳﺔ ،ﺑﺎﺳﺘﺜﻨﺎء ﻣﻌﺎﻣﻠﺔ اﻟﺴﻤﺎد اﻟﺘﺠﺎري اﻟﻜﺎﻣﻞ ) ١ﺟﻢ/ﻟﺘﺮ( ،ﺑﻤﻔﺮدهﺎ أو ﻣﻊ ﺣﻤ ﺾ اﻟﻬﻴﻮﻣﻴ ﻚ ) ٢٠ﻣ ﻞ/ﻟﺘﺮ( واﻟﺘ ﻰ رﻓﻌ ﺖ
ﻣﺤﺘ ﻮى ه ﺬا اﻟﻤ ّﻜ ﻮن ﻓ ﻰ اﻷوراق إﻟ ﻰ أﻋﻠ ﻰ اﻟﻘ ﻴﻢ ﻓ ﻰ اﻟﻤﻮﺳ ﻤﻴﻦ وآ ﺬﻟﻚ ﺗﻮﻟﻴﻔ ﺔ ﺣﻤ ﺾ اﻟﻬﻴﻮﻣﻴ ﻚ ) ٢٠ﻣ ﻞ/ﻟﺘﺮ(  +ﻣﺴ ﺤﻮق
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أوراق اﻟﻤﻮرﻧﺠﺎ ) ١ﺟﻢ/ﻟﺘﺮ( واﻟﺘﻲ أﻋﻄﺖ إﺗﺠﺎه ًﺎ ﻣﻌﺎآﺴ ًﺎ ﺑﺨﻔ ﺾ ﻣﺤﺘ ﻮى ه ﺬا اﻟﻤ ّﻜ ﻮن إﻟ ﻰ أدﻧ ﻰ اﻟﻘ ﻴﻢ ﻋﻠ ﻰ اﻹﻃ ﻼق ﺑﻜ ﻼ
اﻟﻤﻮﺳﻤﻴﻦ.
ﻣﻦ هﺬﻩ اﻟﻨﺘﺎﺋﺞ ﻳﻤﻜﻦ اﻟﻨﺼﺢ ﺑﺘﺴﻤﻴﺪ ﻣﺴﻄﺢ اﻟﺒﺎﺳﺒﺎﻟﻢ )ﺷﺎﻃﺊ اﻟﺒﺤﺮ( اﻟﻤﻨﺰرع ﻓﻲ ﻣﺨﻠﻮط ﻣﺘﺴﺎوي ﻣﻦ اﻟﺮﻣﻞ واﻟﻄﻴﻦ
ﺑﺎﻟﺴﻤﺎد اﻟﺴﺎﺋﻞ ﻟﺤﻤﺾ اﻟﻬﻴﻮﻣﻴﻚ ﺑﻤﻌﺪل ٢٠ﻣﻞ/ﻟﺘﺮ وﻣﺴﺤﻮق أوراق اﻟﻤﻮرﻧﺠﺎ اﻟﻤﺠﻔﻔﺔ ﺑﻤﻌﺪل  ١ﺟﻢ/ﻟﺘﺮ ﻣﻊ ﻣﺎء اﻟﺮي،
ﺧﻤﺲ ﻣﺮات وﺑﻔﺎﺻﻞ ﺷﻬﺮ ﺑﻴﻦ آﻞ ﻣﺮﺗﻴﻦ ﻟﻠﺤﺼﻮل ﻋﻠﻰ أﻓﻀﻞ ﻧﻤﻮ ،ﺗﻐﻄﻴﺔ ،ﻟﻮن وﺟﻮدة ﻟﻠﻤﺴﻄﺢ اﻟﻨﺎﺗﺞ.
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