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Soil Chemical Properties and Yield of Tomato as Influenced by
Different Levels of Irrigation Water and Fertilizer
F. Al-Mohammadi1*, and Y. Al-Zu'bi1

ABSTRACT
This research was conducted under greenhouse conditions to evaluate the optimum
combination of irrigation and fertilizer levels to attain the best yield and quality of tomato
crop. The experiment was conducted by using a split-plot design with three replicates.
Irrigation levels were applied to the main plots and fertilizer levels to the sub-plots. For
each experimental unit, the irrigation levels were W1=8mm/day, W2=7mm/day,
W3=6mm/day , and W4=5mm/day. Fertilizers treatments varied during the growing
season. For the period after transplanting till flowering, the treatments consisted of
weekly applications of F1= (N1, P1, K1, respectively, 9.8, 6.13, 7.35 g /plot), F2= (N2, P1,
K1, respectively,14.7, 6.13 , 7.35g/plot), F3= (N2, P2, K1, respectively,14.7, 9.19, 7.35
g/plot), and F4=(N2, P2, K2, respectively, 14.7, 9.19, 11.0 g/plot). Fertilizer levels were
increased as the plants developed during the growing season. Plant height and the
number of flowers per tomato plant were measured during the growing season and at
harvesting time. Random samples of tomato leaves and fruits were taken from each
experimental plot to determine the percentage of dry matter, total nitrogen, phosphorus,
and potassium contents of fruits and leaves. Total yield during harvesting period and
average fruit weight were also measured. Results indicated that irrigation and fertilizer
levels had significant effects on the number of flowers per plant and W1F2 combination
was significantly the most effective treatment compared to the other treatments. Plant
height was not affected significantly by any treatment. The total yield significantly
increased in W3F1 treatment. Average fruit weight was significantly higher in W2F3 as
compared to the other treatments .The percentage of dry matter was significantly affected
by the treatment W3F3 in both leaves and fruits. Total leaf contests of nitrogen,
phosphorus, and potassium significantly increased in W2F4 treatment. Total nitrogen
content in tomato fruits did not show any significant difference among different
treatments, whereas fruit phosphorus and potassium contents significantly increased in
W2F3 and W4F4 treatments.
Keywords: Fertilization, Greenhouse, Irrigation levels, Tomato.

than 20% (Doaa, 2006). Jordan’s renewable
natural water resources are estimated to be
in the magnitude of 780×106 m³ year-1(MWI,
2006).
Regarding irrigation requirements, a
satisfactory supply of water increases the
total fresh weight of the plant and assists in
increasing total seed yield (George,
1989).Water management during fruit sizing
and ripening can affect yield and quality of
drip-irrigated processing tomatoes (Cahn et

INTRODUCTION
The Hashemite Kingdom of Jordan is
known to be one of the most water scarce
countries in the world, where water
shortages have become a permanent feature
and meeting water demands is a challenge.
Jordan is suffering from a serious water
crisis: present water use already exceeds the
renewable freshwater resources by more
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al., 2001). The optimum water requirement
for tomato production is around 75% of the
ETc. Based on these evidence, the
recommended actual irrigation rate for
tomato crops in tropical greenhouses is
between 4.1-5.6 mm day−1 or equivalent to
0.3–0.4 l mm plant−1 day−1 (Harmanto et al.,
2005). The highest marketable yield that
was obtained by supplying 100% ETc
amounted to 66.4 metric tons (MT ha-1) as
the average of three cultivars, while only
6.21 MT ha-1 was obtained in the unirrigated
control. However, yield water use efficiency
(YWUE) was highest in the treatment
receiving 50% ETc and amounted to1.09 kg
m-3 (Perniola et al.,1994). Increasing rates of
water supply had a significant influence on
the main yield components, while the
influence of nitrogen supply was generally
weak (Dadomo et al.,1994).Increasing
amounts of water resulted in decreased
concentration of N, Ca, Mg, P, or K in the
fruit, while it increased concentrations of P
and Ca in other cases(Christo et al.,
1994).Tüzel et al.(1994) indicated that
increasing the irrigation rate resulted in an
increase in yield, but tended to reduce the
dry matter content of the fruits.Tomato
plants should be fertilized with organic or
chemical fertilizers to produce high
yields.The common fertilizer application
rates are 60-120 kg N ha-1, 60-140 kg P2O5
ha-1, and 60-120 kg K2O ha-1 (Hanson et al.,
2001). In their experiment, Mootemurro et
al.(2007) pointed out that the treament with
100 kg N ha-1 seemed to allow a good
balance among productivity, quality, plant
nitrate utilization, and pollution risks. In
comparing the fertilizer N applied rates with
the conventional N management (870, 720,
and 630 kg N ha-1 in the three seasons,
respectively), site specific management
reduced N fertilizer by, respectively, 62, 78,
and 80% without significant impact on
tomato yield (He et al., 2007). Tomato
plants grown in a nutrient solution with a
12/2 NO3/NH4 mM ratio resulted in a higher
yield (Flores et al., 2003). They also
mentioned that increasing NH4 in the
nutrient solution increased fruit quality, but

was associated with a decrease in yield.
Rahman et al. (2007) showed that irrigation
and N, alone and in combination, influenced
the yield and yield contributing characters of
tomato.The optimum N dose was recorded
to be 163.3 kg ha-1, which gave the optimum
average fruit yield of 50.43 MT ha-1. The
greatest requirement of K, N, Ca, and P is
just before the fruit begins to ripen (Penalosa
et al., 1988). Nitrogen requirement of
tomato is moderate during foliage growth,
until fruit development. Phosphorus is very
important for vigorous growth and fruit
production. Potassium is needed for fruit
development and enlargement (Samuel et
al., 1985). Tomato fruit contains 45-60% of
the total N, 50-60% of the total P, and 5570% of the total K absorbed by the plants,
and the major proportion of the nutrients in
the fruit is absorbed at flowering time
(Terebayashi et al., 1991). In the study by
Hegde (1997), the proportion of the nutrients
in the fruits declined with an increase in
nutrient applications. He also found a linear
and highly significant relationship between
the plant uptake of N, P, and K and the crop
yield.
Hegde and Srinivas (1989) results show
that, in tomatoes, dry matter accumulation
during the initial 30 days after transplanting
(DAT) is low and less than 5% of the total
dry matter produced by the end of the
growth cycle.They also found that the rate of
dry matter accumulation in the stem and
fruit continues to increase until the crop
reaches full maturity and the proportion of
dry matter distributed in fruits ranged from
51%, in crops without N fertilization, to
39%, in crops that had received 240 kg N ha1
. Tomato yields did not increase with N
rates above the recommended rate of 200 kg
ha-1 (Clark et al., 1989). Leaf K
concentrations at the time of the first flower
and early fruit set were adequate with 274
kg ha-1 K2O, but, at the same time,
deficiency was detected with 183 kg ha-1
K2O (Hochmuth et al., 1991). The increase
in nitrogen supply resulted in an increase in
concentrations of N and Ca and a decrease
in P in tomato fruits (Christo et al., 1994).
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Close relationships were apparent between
dry matter accumulation and nutrient uptake
and between the partitioning of the dry
matter among the tissues and the partitioning
of nutrients.The dry matter increase
occurred from flowering until early fruit
growth stage and was a result of increasing
leaf and stem growth (Fisher et al., 2002). In
our region, there is limited published data on
plant nutrient uptake under drought
conditions. Since Jordan suffers from a
water deficiency, the aims of this study are
to determine:
1) The response of tomato plants to
nutrients under low levels of irrigation.
2) The optimum combination of irrigation
and fertilizer for the best growth and yield of
tomato plant.

nitrogen
using
Kjeldhal
method
(Brenmer,1965), available phosphorus using
Olsen method (Olsen and Dean,1965),
available potassium using ammonium
acetate extraction method (Pratt,1965),
electrical
conductivity
using
the
conductivity bridge (Richards.1965), and
soil pH was measured by using a pH meter
(McKeague, 1978, and McLean, 1982).
Inside the greenhouse, the soil was flooded
with water, allowed to dry to field capacity,
then plowed, rotivated, levelled and
subdivided into beds. Each bed was 3.5m in
length and contained two planting rows 50
cm apart. All beds were covered by plastic
mulch. Tomato seedlings were transplanted
in beds on 5 November, 2006 at 40 cm
spacing within the row and 9 plants/row.
The plants were irrigated manually
immediately after transplanting and were
trained and pruned weekly as recommended
for protected tomato (Wittwer and Honmma,
1979). The greenhouse was sprayed with
pesticides and weeds were controlled
manually. Fruits were harvested at full-slip
stage. Plants were manually irrigated at the
same time each week and according to the
treatments. Fertilizer was applied with
irrigation water according to the growth
stage (Table 2). Harvesting of mature fruits
started on 20 March, 2007, and continued
until the end of the growing season on 1
June, 2007. The parameters recorded were
plant height at the time of flowering, number
of flowers/plant, total yield, dry matter of
leaves and fruits, and the average fruit
weight. Chemical analysis included,
nitrogen
content
by
the
Kjeldal

MATERIALS AND METHODS
This research was carried out during the
winter of 2006/2007 using plants of tomato
Galia cultivar. The research was conducted
in a clay-loam soil of a plastic house(260m2)
in the experimental station of Al-Balqa'
Applied University (Table 1), using a split
plot design with three replicates. The main
plots were assigned to the irrigation levels,
which were 8, 7, 6, and 5 mm day-1, and the
sub- plots were allocated to the fertilizer
levels as described in Table 2. Soil samples
were collected from three sites representing
the soil of the experimental area at 0-20, 2040, and 40-60 cm depth. Soil analysis
included textural class of soil using
Boyoucos method (ICRDA,1996), available

Table1. Monthly averages of some meteorological
season of 2006/2007 in AL-Balqa' Expiremental Sta tion.
Months
Nov., 2006
Dec., 2006
Jan. , 2007
Feb., 2007
Mar., 2007
Apr. ,2007
May ,2007

Max.Temp.
(Co )
22.1
18.1
16.5
17.5
19.5
25.4
32.4

Min.Temp.
( Co )
12.8
9.4
8.4
9.6
10.0
13.7
20.7
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parameters

AverageTemp.
(C0 )
17.4
13.7
12.4
13.5
14.7
19.6
26.6

during

the

R. H %
50.7
58.9
66.9
68.9
69.4
56.4
44.4

growing
Sunshine
( hr )
6.8
5.8
5.4
4.7
6.2
6.9
5.5
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Table 2. Amount of fertilizers applications rates in different treatments (g /plot / week).
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Growing stages
From
transplanting to the
flowering stage.

Treatment

Na

Pb

Kc

F1
F2
F3
F4

9.80
14.70
14.70
14.70

6.13
6.13
9.19
9.19

7.35
7.35
7.35
11.02

6.13
6.13
9.19
9.19
9.80
9.80
14.70
14.70
12.25
12.25
18.37
18.37

27.00
27.00
27.00
40.50
36.75
36.75
36.75
55.12
49.00
49.00
49.00
73.50

At flowering
Of 1-3 flowers.

F1
19.60
F2
29.40
F3
29.40
F4
29.40
At flowering of
F1
22.10
4-6 flowers.
F2
33.15
F3
33.15
F4
33.15
F1
27.00
At fruiting stage.
F2
40.50
F3
40.50
F4
40.50
a
:As Ammonium Sulfate (NH4)2SO4 ( 20 %N )
b
: As Mono Ammonium Phosphate NH4H2PO4 ( 44 % P2O5 )
c
: As Potassium Nitrate KNO3 ( 44 % K2O )

(1954), ECe values of 0-2 dS. m-1 are
considered safe for all crops and yields, while
sensitive crops are affected when those values
are between 2 to 4 dS.m-1. EC values between
4 - 8 dS. m-1 are harmful to most crops.
Nitrogen percentage in the soil decreased
significantly, mainly due to N mineralization,
which increases losses of nitrogen from the
soil by leaching and volatilization. This result
agrees with the finding of Ayoola (2006), who
showed that the use of fertilizer N increases N
mineralization due to the build-up of soil
organic N. In addition, much of the organic N
in Broadbalk topsoil was derived from
fertilizer N, and the nitrogen decreased more
under inorganic fertilizer alone because
nutrients from this source were readily
available compared with that from organic
source.This might result in higher N uptake by
crops.There was a significant difference in P
content in the soil after the addition of
fertilizer due to increase in the amounts of
soluble organic matter (mainly organic acids),
which increased the rate of desorption of
phosphate and thus improved the available P
content in the soil.The change in available P
was
generally
low
in

procedure(Chapman
and
Pratt.,1961),
phosphorus
content
by
using
the
spectrophotometer (U.V), and potassium
content by using a flame photometer
according to the procedure of Ryan et al.
(2001).
Data were analyzed statistically using SAS
program (SAS Institute Inc.1999) and
Duncan's Multiple Range test at 0.05
significance level as outlined by Little and
Hills (1978).
RESULTS AND DISCUSSION
Soil Chemical Properties
Addition of fertilizer did not affect soil pH
due to the buffering capacity of the soil ( Table
3). This result agrees with the findings of
Ayoola (2006), who found that the different
levels of fertilizer did not significantly affect
the soil pH. Electrical conductivity (ECe) of
the soil saturation extract significantly
increased after fertilizer application; however,
this increase was not high enough to affect the
plants growth or yield. According to Richards
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Table 3. Soil analysis before planting and after harvesting as affected by fertilizer applications.
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Parameters
pH

Electrical conductivity
(dS/m)
Sodium
Adsorption
Ratio
(SAR)
Exchangeable Sodium
Percentage
(ESP)
Total Nitrogen
N (%)
Phosphorus
P (ppm)
Potassium
K ( meq/l)
Organic Matter
OM (%)

Depth (cm)
0-20

Measured values
Before Planting
After Harvesting
7.60a
7.80a

20-40
40-60
0-20
20-40
40-60
0-20
20-40
40-60
0-20
20-40
40-60
0-20
20-40
40-60
0-20
20-40
40-60
0-20
20-40
40-60
0-20
20-40
40-60

7.73a
7.73a
0.50a
0.55a
0.66a
1.80a
1.31a
1.16a
0.33a
0.55a
0.45a
0.11a
0.10a
0.11a
7.86a
14.6a
12.3a
5.34a
6.02a
6.02a
2.32a
3.01a
2.22a

7.50a
7.50a
1.70b
1.70b
1.59b
2.87b
2.16b
2.44b
2.82b
1.84b
2.24b
0.03b
0.03b
0.03b
55.33b
58.66b
26.70b
19.39b
19.11b
18.58b
0.70 b
0.58 b
0.66 b

* For each separate effect, means within each row having different letters are significantly different
according to Duncan's Multiple Range test at 0.05 significant level.

all depths because P is relatively immobile
and strongly adsorbed by soil particles
(Glendining et al., 1966). Although
Jordanian soil is generally rich in potassium,
application of fertilizer K to the soil had
significant effect on potassium availability
in different soil depths. Soil organic matter
(OM) decreased after planting because of
mineralization and availability of water that
increased the decomposition rate of the
organic matter. ESP and SAR increases in
the soil after harvesting were propably due
to calcium binding to P compounds and also
calcium precipitation. (Table 3).

fertilizer levels on plant height of tomato
(Table 4).The height of tomato plants at time
of flowering ranged between 113 to132 cm.
This means that although water or fertilizer
levels decreased there was no significant
effect on tomato plant height, which
indicates that tomato plants grown under
greenhouse
conditions
(experimental
conditions) can produce vegetative growth
either by using high or low levels of water
and fertilizers. This finding is in line with
the studies conducted by Ghebbi Si-Smail et
al. (2003) who found that plant height of
tomatoes was not affected by the amount of
water supplied.
The highest number of flowers per plant
was obtained in treatment W1F2, i.e. the
first level of irrigation (W1) and the second
levels of fertilizer (F2), while W4F4 had the
lowest number (Table 4). Other interactive

Vegetative Characteristics and Yield
There were no significant differences
between the effects of irrigation and
293
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Table 4. Effect of irrigation and fertilizer levels on plant height, number of flowers/day/week, total yield,
and average fruit weight of tomato crop grown under plastic house conditions.
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Water
levels
W1

W2

W3

W4

Fertilizer
levels
F1
F2
F3
F4
F1
F2
F3
F4
F1
F2
F3
F4
F1
F2
F3
F4

Plant height
(cm)
120.10 *
132.60
129.10
126.70
119.30
123.10
115.00
128.20
123.70
123.80
120.50
123.70
123.90
113.30
121.10
114.30

a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a

Number of
flowers per
day per week
14.33 abcd
21.67 a
19.00 abc
17.66 abc
13.33 bcd
13.33 bcd
14.00 abcd
17.66 abc
16.00 abc
19.66 abc
15.66 abc
21.33 ab
13.00 cd
13.00 cd
13.00 cd
6.33 d

Yield
MT/ha
66.9 bcdef
63.1 efg
61.9 fgh
53.9
k
56.5
ijk
59.2
ghij
57.2 hijk
71.5 ab
76.4 a
55.7 jk
63.9 defgh
60.7 ghij
68.0 bcde
69.4 bc
68.7 bc
65.9 cdefg

average fruit
weight (gm)
91.40 cd
85.00 ef
93.50 c
77.30 gh
77.20 gh
85.90 de
112.20 a
107.10 a
100.70 b
80.20 c
92.30 c
73.00 h
80.10 fg
96.00 bc
94.70 c
91.20 cd

* Means within columns having different letters are significantly different according to Duncan's multiple
range test at 5% significant level.

treatments had little significant differences
among each other in this regard. This result
was due to the effect of high levels of water.
Conversely,
when
irrigation
levels
decreased, those had a significant effect on
number of flowers, regardless of whether
fertilizer was increased or not. This result
agrees with the finding of Dumas et al.
(1994) and Dadomo et al.(1994), who found
that the water had an important influence on
vegetative characteristics, and the nitrogen
factor has very little influence on the number
of flowers.
The highest total yield was found for
W3F1 interaction (76.4 MT ha-1), which did
not differ significantly from W2F4. The
lowest total yield was recorded in W1F4
treatment, amounting to 53.9 MT ha-1.
(Table 4). This indicates that tomato plants
grown under the conditions of this
experiment did not respond significantly to
the increase in water levels higher than W3,
or, for fertilizer levels, higher than F1.
Hence, both fertilizer and water can be
saved when tomato is grown under
greenhouse condition, as tomato plants can

produce optimum yield when receiving
water and fertilizer at optimum levels. This
result was confirmed by Ulla Veit-Köhler et
al. (2000), Harmanto et al.(2005), Cahn et
al.(2001), and Dadomo et al.(1994). They
pointed out that the lower water supply gives
high marketable yield with high fruit
quality.Water level of W2 combined with a
higher level of fertilizer (either F3 or F4)
resulted in a higher average fruit weight
compared
with
other
interactive
combinations. On the other hand, the
interactive treatment W3F4 produced
significantly smaller fruit weight (73g).
Leaves of tomato plants treated with the
W3F3 had more dry matter (23.1%),
although it does not significantly differ from
W3F4 or W1F3. On the other hand, the
lowest significant value of leaf dry matter
content was recorded in treatments W2F3,
W4F3, and W4F4. These results were
consistent with the increased dry matter
content of tomato fruit in W3*F3 treatment.
The lowest accumulation of dry matter,
however, was found in fruits grown in the
combination of the W3*F1 treatment. This
294
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indicates that the leaves are considered as a
source for dry matter content while fruits are
a sink (Salisbury and Ross.1992).Increasing
fertilizer levels from F1 to F3 or decreasing
water levels from W4 to W3 resulted in a
higher content of dry matter in both leaves
and fruits of tomato. This result may be due
to a pronounced effect of photosynthesis
which resulted in a high accumulation of dry
matter (Salisbury and Ross.1992).On the
other hand, high level of irrigation promotes
vegetative growth of plant which resulted in
a low accumulation of dry matter. These
results were in agreement with those of
Fisher et al. (2002), de C. Carmello and Anti
(2006), and Ghebbi Si-Smail et al. (2003),
who found that the dry matter content
decreased when irrigation, or fertilizer
levels, increased.

nitrogen content of tomato leaves would
significantly decrease if irrigation levels
increase more than W2 or W3 and the
fertilizer level more than F1. Other
combination
treatments
show
small
differences among them. The interaction
between the irrigation and fertilizer levels on
nitrogen content of tomato fruit was not
significantly affected by using any treatment
(Table 6). Again, the result agreed with Tei
et al. (2002) who clarified that nitrogen
content decreased during the entire crop
cycle, due to the fact that tomato plants
require a large amount of nitrogen for
vigorous vegetative growth, hence the
remaining amount for fruit will be very
small.
Irrigation and fertilizer levels or their
interaction caused significant effect on
phosphorus content of tomato leaves (Table
5).The highest phosphorus content in tomato
leaves was in W2F4 treatment and the lowest
one was obtained from W2F1 and W4F4.
Comparison of the other combination
treatments with each others showed
significant differences among them. The
interactive effect of irrigation and fertilizer
levels gave little significant effect on the
phosphorus content of the tomato fruits

Nutrient Contents
The highest nitrogen contents of tomato
leaves were obtained from the combination
of F4 level of fertilizer with either W2 or
W3 levels of irrigation, while the lowest
content was found in leaves of plants treated
with W4 and F2 (Table 5 ).This means that

Table 5. Effect of irrigation and fertilizer levels on leaves dry matter, nitrogen, phosphorous, and
potassium contents of tomato grown under plastic house conditions.
Irrigation levels
W1

W2

W3

W4

Fertilizer levels
F1
F2
F3
F4
F1
F2
F3
F4
F1
F2
F3
F4
F1
F2
F3
F4

Dry matter %

N%

P%

13.6*
13.8
19.2
16.4
17.7
13.5
11.8
13.8
16.4
16.8
23.1
19.0
14.0
17.5
13.1
12.8

1.74 ab
1.52 bcd
1.38 cd
1.45 bcd
1.55 abcd
1.73 ab
1.70 abc
1.91 a
1.60 abcd
1.70 abc
1.63 abcd
1.92 a
1.63 abcd
1.28 d
1.54 abcd
1.47 bcd

0.14 cd
0.16 bc
0.13 cd
0.13 cd
0.01 d
0.13 cd
0.14 cd
0.21
a
0.13
cd
0.12
cd
0.13
cd
0.12
cd
0.13
cd
0.15
bc
0.17
b
0.11
b

ab
ab
a
ab
ab
ab
b
ab
ab
ab
a
a
ab
ab
b
b

K%
0.79
0.64
0.72
0.58
0.68
0.82
0.61
2.06
0.68
0.73
0.60
0.87
0.70
1.14
1.17
1.08

b
b
b
b
b
b
b
a
b
b
b
b
b
b
b
b

* Means within columns having different letters are significantly different according to Duncan's multiple
range test at 0.05 significant level.
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Table 6. Effect of irrigation and fertilizer levels on fruits dry matter, nitrogen, phosphorous, and
potassium contents of tomato grown under plastic house condition.
Irrigation levels
Fertilizer levels
P%
Dry matter%
N%
K%
W1

F1
9.2*
F2
8.4
F3
9.1
F4
9.3
W2
F1
9.0
F2
10.6
F3
9.2
F4
9.3
W3
F1
7.6
F2
8.3
F3
11.9
F4
10.7
W4
F1
8.4
F2
9.8
F3
9.0
F4
10.1
* Means within columns having different letters
multiple range test at 0.05 significant level.

ab
2.00
b
2.13
ab
1.97
ab
2.55
ab
2.23
ab
2.49
ab
2.07
ab
2.11
b
2.18
b
2.10
a
2.10
ab
2.09
b
2.00
ab
1.90
ab
1.96
ab
2.04
are significantly

(Table 6). Significant difference in
phosphorus content of the fruits was obtained
in W2F3 compared with the other treatments.
This result is consistent with former findings
in which the highest phosphorus content of
tomato leaves was obtained in W2F4. Christo
et al. (1994) found that phosphorus content of
plants increased as irrigation or fertilizer
levels increased.
Interaction between irrigation and fertilizer
levels showed small significant effect on
potassium content in tomato leaves (Table 5).
The only combination treatment that showed
a significant difference from others was
W2F4, in which potassium content was the
highest (2.06%).These results are consistent
with the results found for the nitrogen and
phosphorus contents of tomato leaves. The
other treatments did not differ significantly
from each other. In contrast, the added
fertilizer, or the increased irrigation level, did
not affect potassium content in the tomato
fruits, except that the content decreased
significantly when the plants were exposed to
water stress (Table 6), (Hochmuth et al.,
1991; and Fisher et al., 2002).

a
0.19 b
a
0.23 b
a
0.22 b
a
0.21 b
a
0.22 b
a
0.21 b
a
0.95 a
a
0.24 b
a
0.17 b
a
0.26 ab
a
0.23 b
a
0.22 b
a
0.23 b
a
0.19 b
a
0.20 b
a
0.25 b
different according

2.19 ab
2.11 ab
2.10 ab
2.10 ab
2.16 ab
2.18 ab
2.13 ab
2.24 ab
2.37 ab
2.11 ab
2.05 b
2.16 ab
2.05 b
2.04 b
1.69 c
2.89 a
to Duncan's

CONCLUSION
Results show that the highest total yield
was obtained by using 6 mm/day of water
and 27, 12.5, and 49 g/plot/week of,
respectively, N, P, and K fertilizers. The
highest percentages of dry matter in both
leaves and fruits were obtained by application
of 6mm/day of water and 40.5, 18.37,
49g/plot/week of, respectively, N, P, and K
fertilizer. Comparing with the control,
growers should realize that using lower water
and fertilizer levels can still have an
economical yield with a good quality. Further
research and studies are recommended to
substantiate these results under plastic
conditions in similar geographical areas.
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ﺗﺎﺛﻴﺮ ﺳﻄﻮح ﻣﺨﺘﻠﻒ آﺑﻴﺎري و ﻛﻮد ﺷﻴﻤﻴﺎﻳﻲ ﺑﺮ ﺧﺼﻮﺻﻴﺎت ﺷﻴﻤﻴﺎﻳﻲ ﺧﺎك و ﺗﻮﻟﻴﺪ
ﮔﻮﺟﻪ ﻓﺮﻧﮕﻲ

ﭼﻜﻴﺪه
اﻳﻦ ﺗﺤﻘﻴﻖ در ﺷﺮاﻳﻂ ﮔﻠﺨﺎﻧﻪاي ﺑﻤﻨﻈﻮر ارزﻳﺎﺑﻲ ﺗﺮﻛﻴﺐ ﻣﻨﺎﺳﺐ ﺳﻄﻮح ﻣﺨﺘﻠﻒ آﺑﻴﺎري و ﻣﺼﺮف ﻛﻮد
ﺷﻴﻤﻴﺎﻳﻲ ﺑﺮاي ﺑﺪﺳﺖ آوردن ﺑﻬﺘﺮﻳﻦ ﺗﻮﻟﻴﺪ و ﻛﻴﻔﻴﺖ ﻣﺤﺼﻮل ﮔﻮﺟﻪﻓﺮﻧﮕﻲ ﺑﻤﺮﺣﻠﻪ اﺟﺮا درآﻣﺪ .آزﻣﺎﻳﺶ در
ﻗﺎﻟﺐ ﻃﺮح ﻛﺮت ﻫﺎي ﺧﺮد ﺷﺪه در ﺳﻪ ﺗﻜﺮار اﻧﺠﺎم ﺷﺪ .ﺳﻄﻮح آﺑﻴﺎري در ﻛﺮﺗﻬﺎي اﺻﻠﻲ و ﺳﻄﻮح ﻛﻮدي
در ﻛﺮﺗﻬﺎي ﻓﺮﻋﻲ ﭘﻴﺎده ﮔﺮدﻳﺪ .در ﻫﺮ واﺣﺪ آزﻣﺎﻳﺸﻲ ﺳﻄﻮح آﺑﻴﺎري در ﻫﺮ روز W2= Vmm ، W1=8mm

 W4=5mm ،W3=6mm ،و ﺳﻄﻮح ﻛﻮدي در ﻫﺮ ﻫﻔﺘﻪ

ﺑﺼﻮرت F1= (N1, P1, K1, 9.8, 6.13, 7.35 g ),

F2= (N2, P1, K1, 14.7, 6.13 , 7.35g/plot), F3= (N2, P2, K1, 14.7, 9.19, 7.35 g/plot), and
) F4=(N2, P2, K2, 14.7, 9.19, 11.0 g/plotﺑﻪ ﻣﺮﺣﻠﻪ اﺟﺮا درآﻣﺪ .از ﻃﺮف دﻳﮕﺮ ﺳﻄﻮح ﻣﺨﺘﻠﻒ

ﻛﻮدي ﺑﺎ رﺷﺪ ﮔﻴﺎه در دوره رﺷﺪ و زﻣﺎن ﺑﺮداﺷﺖ ﻣﺤﺼﻮل اﻓﺰاﻳﺶ ﻳﺎﻓﺖ .ارﺗﻔﺎع و ﺗﻌﺪاد ﮔﻞ در ﻫﺮ ﮔﻴﺎه
در دوره رﺷﺪ و در زﻣﺎن ﺑﺮداﺷﺖ ﻣﺤﺼﻮل اﻧﺪازهﮔﻴﺮي ﺷﺪ .ﻧﻤﻮﻧﻪ آزﻣﺎﻳﺸﻲ از ﺑﺮگ و ﻣﻴﻮه در دوره رﺷﺪ و
زﻣﺎن ﺑﺮداﺷﺖ ﻣﺤﺼﻮل اﻓﺰاﻳﺶ ﻳﻠﻔﺖ .ارﺗﻔﺎع و ﺗﻌﺪاد ﮔﻞ درﻫﺮ ﮔﻴﺎه در دوره رﺷﺪ و در زﻣﺎن ﺑﺮداﺷﺖ
ﻣﺤﺼﻮل اﻧﺪازهﮔﻴﺮي ﺷﺪ .ﻧﻤﻮﻧﻪ آزﻣﺎﻳﺸﻲ از ﺑﺮگ و ﻣﻴﻮه در دوره رﺷﺪ و زﻣﺎن ﺑﺮداﺷﺖ ﻣﺤﺼﻮل ﺑﺮاي
اﻧﺪازه ﮔﻴﺮي ﻣﺎده ﺧﺸﻚ ،ﻣﻴﺰان ﻛﻞ ﻧﻴﺘﺮوژن ،ﻓﺴﻔﺮ و ﻣﻴﺰان ﻣﺨﺘﻠﻒ ﭘﺘﺎﺳﻴﻢ در ﺑﺮگ و ﻣﻴﻮه ﺑﺮداﺷﺖ
ﮔﺮدﻳﺪ.ﻫﻤﭽﻨﻴﻦ ﻛﻞ ﻣﺤﺼﻮل و ﻣﺘﻮﺳﻂ وزن ﻣﻴﻮه در ﻫﻨﮕﺎم ﺑﺮداﺷﺖ اﻧﺪازه ﮔﻴﺮي ﺷﺪ .ﻧﺘﺎﻳﺞ ﻧﺸﺎن داد ﻛﻪ
ﺳﻄﺢ آﺑﻴﺎري و ﻛﻮد ﺷﻴﻤﻴﺎﻳﻲ ﺗﺎﺛﻴﺮ ﻣﻌﻨﻲ داري روي ﺗﻌﺪاد ﮔﻠﻬﺎ دارد و ﺗﺮﻛﻴﺐ  W1F2ﺑﻴﺸﺘﺮﻳﻦ ﺗﺎﺛﻴﺮ در ﺑﻴﻦ
ﺗﻴﻤﺎرﻫﺎ ﻣﺨﺘﻠﻒ دارد در ﺣﺎﻟﻴﻜﻪ ارﺗﻔﺎع ﮔﻴﺎه ﺑﻄﻮر ﻣﻌﻨﻲداري ﺗﺤﺖ ﺗﺎﺛﻴﺮ ﺗﻴﻤﺎرﻫﺎي ﻣﺨﺘﻠﻒ ﻗﺮار ﻧﮕﺮﻓﺖ.
ﺗﻮﻟﻴﺪ ﻛﻞ ﺑﻄﻮر ﻣﻌﻨﻲ داري ﺑﺎ ﺗﻴﻤﺎر  W3F1اﻓﺰاﻳﺶ ﻳﺎﻓﺖ .ﻣﺘﻮﺳﻂ وزن ﻣﻴﻮه ﺑﺼﻮرت ﻣﻌﻨﻲ داري ﺑﺎ ﺗﻴﻤﺎر
 W2F3در ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﺳﺎﻳﺮ ﺗﻴﻤﺎرﻫﺎ اﻓﺰاﻳﺶ ﻳﺎﻓﺖ و درﺻﺪ ﻣﺎده ﺧﺸﻚ در ﺑﺮگ و ﻣﻴﻮه ﺑﻄﻮر ﻣﻌﻨﻲ داري
ﺗﺤﺖ ﺗﺎﺛﻴﺮ ﺗﻴﻤﺎر  W3F3ﻗﺮار ﮔﺮﻓﺖ .ﻣﻴﺰان ﻛﻞ ﻧﻴﺘﺮوژن ،ﻓﺴﻔﺮ و ﭘﺘﺎﺳﻴﻢ در ﺑﺮگ ﺑﻄﻮر ﻣﻌﻨﻲ داري ﺗﺤﺖ
ﺗﺎﺛﻴﺮ ﺗﻴﻤﺎر  W2F4اﻓﺰاﻳﺶ ﻳﺎﻓﺖ .ﻣﻴﺰان ﻛﻞ ﻧﻴﺘﺮوژن در ﻣﻴﻮه ﮔﻮﺟﻪ ﻓﺮﻧﮕﻲ ﺗﻔﺎوت ﻣﻌﻨﻲ داري در ﺑﻴﻦ
ﺗﻴﻤﺎرﻫﺎ ﻧﺸﺎن ﻧﺪاد وﻟﻲ ﻣﻴﺰان ﻓﺴﻔﺮ و ﭘﺘﺎﺳﻴﻢ در ﻣﻴﻮه ﺑﺼﻮرت ﻣﻌﻨﻲ داري ﺑﺎ ﺗﻴﻤﺎرﻫﺎي  W2F3و
اﻓﺰاﻳﺶ ﻧﺸﺎن داد.
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