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ABSTRACT 

The experiment was caried out during two years 2003 and 2004 
at Ornamental Horticulture Departments, Faculty of Agriculture, Cario 
University to study the effect of some agricultural practices such as 
plant spacing (20, 40 or 60 cm between the plant and some chemical 
fertilization treatments such as (ammonium nitrate, or ammonium 
sulphate at the rate of 2, 4 or 8 gm/plant or NPK at the levels of (1:1:1; 
2:1:1; 3:1:1; 1:2:2; 2:2:1; 3:2:2; 1:3:2 and 3:3:1) at the rate of 
5/gm/plant on growth and chemical composition of Kochia scoparia 
trichophila plants in order to recommend the best plant spacing as well 
as the suitable fertilization treatments which can be used for production 
of Kochia plants. 
The results can be summerized as follows:- 
I-Plant spacing:-  

- Plant spacing (20, 40 or 60 cm between the plants) had a highly 
significant effect on plant growth and chemical composition. The 
closer plant spacing (20 cm) produced significantly the tallest plants. 

- The wider plant spacing (60 cm) significantly increased the following 
characteristics: number of branches/plant; plant circumference; fresh 
and dry weights of the herb; and the percentages of carbohydrates, 
nitrogen, protein, phosphorus and potassium in the plant. 
II- Chemical fertilization:- 

- The applicate of chemical fertilization treatments had a highly 
significant effect on plant growth and chemical composition which 
were used in this study. NPK treatment at the rate of  1:3:2 was the 
most effective treatment in producing the tallest plants, the largest 
plant circumferences and the heaviest fresh and dry weight/plant in 
both seasons. 

- NPK treatment at the rate of (1:3:2) significantly increased 
carbohydrates, nitrogen and protein perentages. 

- NPK treatment at the rate of (2:2:1) was the most effective treatment in 
increasing the percentages of phosphorus and potassium in the plant. 

 
Key words: Kochia scoparia, agricultural practices, plant spacing, chemical 

fertilization 
INTRODUCTION 

Kochia scoparia “ summer cypress or fire bush” is a summer annual 
plants belongs to family Chenopodiaceae. The plants has formal globe or 
cobumner shape resembling cupressus; half to one meter height, a subshrub 
with numerous narrow, partly almost threadike like leaves 5 cm large, fresh 
green flower small greenish inconspicuous. The tiny green axillary flowers are 
insignificant, the plants needs warm temperature. The plants produce a big and 
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attractive foliage growth. The plants grow easily by seeds which normaly 
sown in April or May and produce vegetative growth during the summer 
months.  

Some agriculture practices such as plant spacing as well as chemical 
fertilization play a great role in the production of many plants. Many 
investigators studied the effect of plant spacing in many plant species but not 
in Kochia scoparia plants such as Sukhadia et al., (1986) on coriander plants 
they found that wider spacing increased vegetative growth/ plant. El-Shaer 
(1989) on fennel plant reported that there was a reduction in plant height with 
increasing spacing between plants. Verzalova et al., (1990) on fennel 
observed that the closest distance between plants and using one plant /hill gave 
significantly the tallest plants. Kandeel et al., (2001) reported that decreasing 
plant spacing to 30 cm and using one plant/hill led to an increase height of 
fennel plants. Also Nofal et al., (2001) on Ammi visnaga found the same 
result. 

Ahmed (1997) spaced Nigella sativa plants at 20, 30 and 40 cm and 
found that stem diameter was increased with increasing the distance between 
plants up to 40 cm, Salah El-Deen (2005) reported that in fennel plants the 
gradual increase in plant number from 40 and up to 156/10 m

2
 plot caused a 

gradual increase in plant height, but a gradual reduction in stem diameter, 
number of primary and secondary branches/ plant and branches and leaves 
fresh and dry weight/plant. Chlorophyll a,b and carotenoids contents were 
considerable decreased by the gradual increase in planting density. Nitrogen, 
phosphorus and potassium percentage in plant tissue were markedly increased 
as the plant density was gradually decreased. 

    Al- Badawy et al., (1994) found that NPK fertilization increased 
plant height, branches number, stem diameter and herb fresh and dry weights 
of Nigella sativa L. plants. However, Aly (1999) applied NPK (3:2:1) to 
Nigella sativa plants at different rates (100, 200, 300 Kg/fed) and observed 
that 300Kg/fed caused a significant increased in vegetative growth. Khattab 
and Helmy (2003) recorded that maximum values of fennel plant height, 
number of branches/plant and fresh and dry weights of leaves and 
branches/plant were obtained from using NPK (200Kg ammonium sulphate 
100 Kg superphosphate and 50 Kg potassium sulphate. 

Ibrahim (2000), Nofal et al., (2001) and Salah El-Deen (2005) on 
fennel they reported that NPK fertilization increased N, P and K percentages 
in the leaves.  

Since Kochia plants can be used as annual summer plants in the garden 
and also for animal feed as a summer green feeds. In fact no study have been 
carried out in Egypt on this plant concerning plant spacing and chemical 
fertilization. 

Therefore, this study includes two experiments the first Exp. aimed to 
study the effect of different plant spacing on growth and chemical composition 
of Kochia scoparia plants. The second Exp. aimed to study the response of 
Kochia scopaia plants to different chemical fertilization treatments in order to 
recommend the best plant spacing as well as the suitable fertilizer treatments 
to be used for production of Kochia plants. 
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MATERIALS AND METHODS 
This study was carried out at the Ornamental Horticulture Department, 

Faculty of Agriculture, Cairo University during two years 2003 and 2004. the 
objective of the current experiment was to study the effect of some agricultural 
practices such as plant spacing and chemical fertilization on growth and 
chemical composition of Kochia scoparia plants. 

The current work can be divided into two experiments:- 
First experiment: Effect of plant spacing:- 

The aim of this experiment was to study the effect of planting Kochia 
scoparia in different plant spacing such as 20, 40 or 60 cm between each plant 
and the distance between the rows was 50 cm. Therefore in each plant spacing 
9, 5 or 3 plants were planted in each 1m

2
 respectively.   

Seeds of Kochia scoparia were sown on 1
st
 of April in both seasons in 

the nursery area. After one 1
st
 of May the seedlings were transplanted in small 

pots (10 cm diameter) filled with agricultural soil and placed in a shaded area 
in the nursery. After two weeks from transplanting the seedlings were planted 
in a sunny area in plots 1.5x1.5 m in rows 50 cm distance and 20, 40 and 60 
cm between each plant. After two weeks from planting, the plants were 
fertilized with 5g/ammonium nitrate (33.5%)2g superphosphate (15.5% and 1g 
sul [hate potassium (48/k 20%)/plant. After one month from the first 
application the second application was done. In this experiment three 
treatments replicated 3 times were done. 

The physical and chemical properties of the used soil can be shown in 
the following table:- 

Texture 
Coarse sand 

(%) 

Fine sand (%) Silt 

 (%) 

Clay 

 (%) 

Organic matter 

(%) 

Clay 2.1 16.4 25.2 55.3 1.0 

Chemical properties 

    Soluble Cations meq/L Soluble amions meq/L 

S.P.% PH E.C. CaCO3% Ca
+2

 Na
+
 K

+
 HCO3 Cl SO4 

62 8.6 1.20 3.9 0.8 1 0.25 1.3 0.45 0.3 

 Nppm Pppm Kppm FCppm Znppm Mnppm    

 1.7 38 564 1.8 1.3 0.3    

Saturation percentage: S.P. 

Electrical condectivity mmohs/cm
3
 : E.C. 

Second experiment: Effect of chemical fertilization: 
The aim of this study was to investigate the effect of using ammonium 

nitrate (NO3 (NH4)2 (33.5% N), ammonium sulphate (SO4 (NH4)2 (20.5% N); 
at different rates 2,4 or 8 gm/plant. Also NPK at different levels (1:1:1; 2:1:1; 
3:1:1; 1:2:2; 2:2:1; 3:2:2; 1:3:2 and 3:3:1) at the rate of 5g/plant. The mixture 
of NPK was formed from ammonium sulphate 20.5% N, calcium 
superphosphate 15.5 % P2O5 and potassium sulphate 48.5 % K2O were used as 
a sources of N, P and K respectively. The fertilizer treatments were done at 
three weeks intervals from 1

st
 of June till 1

st
 of Sept. (five times during the 

each season). 
On 15

th
 of May in each season the seedlings were transplanted in clay 

pots 30cm and one plants were planted in each pot. The pots were filled with 
the same agricultural soil which were used in the first experiment, the pots 
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were placed in a sunny area. Therefore, in this experiment 15 treatments, 
replicated three times and in each replicate 5 plants were used.  

At the end of the experiments in October in both seasons the following 
data were recorded: plant height (cm), number of branches/plant, plant 
circumference (cm); fresh and dry weights (gm) plant of the vegetative 
growth. The percentage of total carbohydrates was determined using the 
method described by Dubois et al., (1956). Whereas, the nitrogen percentage 
was determined by the usual Kjeldahl method A.O.A.C., (1955) as follows: 
the dried sample from leaves and stems were digested with concentrated 
sulphuric acid in the presence of digestion catalysts (a mixture of copper 
sulphate and anhydrous sodium sulphate (1:10), the crud protein percentage 
was calculated by multiplying the total nitrogen percentage by 6.25. 
Phosphorus percentage was determined according to the method adapted by 
Hucker and Catroux (1980). However, potassium percentage was 
determined by using flame photometer according to the method described by 
Cottenie et al., (1982). 

The layout of the experiment was a randomized complete block design. 
The difference between the means of the different treatments were compred by 
using New L.S.D. test at 0.5% probability according to Snedecor and 
Cochran (1980). 

 
RESULTS AND DISCUSSION 
I-Effect of plant spacing:- 
Plant height (cm) Table (1):- 

The data showed that plant height of Kochia plants was gradually 
increased by decreasing plant spacing (from 60 to 20 cm) with significant 
differences being obtained in the two seasons. It is also noticed that the closer 
plant spacing (20 cm) gave the taller plants and significantly taller than the 
other plant spacing 40 or 60 cm. 

In the meantime the shortest plants were due to the wider plant 
spacing. The trend of increasing plant height by decreasing plant spacing was 
indicated by different authors such as Ibrahium (2000) and Kandeel et al., 
(2001) on fennel, Badran et al., (2003) on anise and Salah El-Deen (2005) on 
fennel plants. They observed a gradual increase in plant height due to the 
closer plant spacing. In fact decreasing plant spacing results usually, in more 
competition between plants for water, nutrients, soil and light in comparison. 
Therefore, plant grown in closer spacing received low amount of light 
compared to the wider spacing and the low light intensity caused an increase 
in plant height.  
Number of branches/plant:- 

Table (1) clearly showed that the number of branches/ plant was 
significantly and gradual decreased in both seasons parallel to the gradual 
decrease in plant spacing (from 60 to 20 cm). Therefore, the greatest number 
of branches/plant (77.22 and 44.81) for the two seasons respectively, were 
obtained due to the wider spacing (60 cm).  The percentage of reduction in the 
number of branches/plant due to the closer plant spacing (20cm) reached (70 
and 55 %) in the both seasons respectively, compared to the wider plant 
spacing (60 cm). 
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This result can be explanted by the fact that using a wider plant spacing 
allow the plants to grown in more room for root system growth and adequate 
nutrients water and light, there by produces more branches/plant. These results 
are in harmony with the fending of Amer et al., (2001) on pea and Salah El-
Deen (2005) on fennel plants. 
Plant circumference (cm): 

The data on plant circumference (Table 1) revealed that the wider plant 
spacing significantly increased this character in both seasons. The highest 
plant circumference 117.78 and 89.26 cm were observed in plants which were 
planted at 60 cm spacing in both seasons respectively. 

This is the case, however, the closer plant spacing (20 cm) significantly 
decreased this character (95.30 and 61.22 cm) in both seasons. The 
percentages of reduction due to the closer plant spacing (20 cm) compared to 
the wider plant spacing (60 cm) in both seasons respectively reached (35% and 
44%). The same results as it was observed in the number of branches/plant. 
Table (1): Effect of plant spacing on plant height (cm), number of 

branches/plant and circumference (cm) of Kochia scoparia 
trichophila plants( during two years 2003 and 2004).  

Treatments 

plant spacing 

Plant height (cm) N.of branches/plant Circumference(cm) 

F.S. S.S. F.S. S.S. F.S. S.S. 

60 cm 89.67 74.23 77.22 44.81 117.78 89.26 

40 cm 94.89 79.95 70.56 43.68 95.89 86.22 

20 cm 99.89 83.08 45.39 29.48 95.30 61.22 

LSD at 5% 2.86 3.11 4.83 2.75 2.72 4.69 

 

Fresh and dry weight of the vegetative growth/plant: 
The data on the fresh weight of the vegetative growth/plant revealed 

that plant spacing had a highly significant effect on this character. Increasing 
plant spacing from 20 to 60 cm caused a significant increase in the fresh 
weight. The heaviest fresh weight/plant (809.33 and 414.56 gm/plant) was 
obtained due to the wider spacing (60 cm) in both seasons respectively. 
Whereas, the closer spacing (20 cm)produced the smallest fresh weight/plants 
in both seasons (415.06 and 243.89 gm)respectively. The percentage of 
reductive due to the closer spacing reached (94 %and 70 %) in both seasons 
respectively, compared with the wider spacing (60cm). The reduction in fresh 
weight in the present study was emphasized on differed plant species such as 
(Badran et al., 2003 on anise and Salah El-Deen, 2005, on fennel. The data 
on the dry weight of the vegetative plant showed the same trend as in the fresh 
weight. In conclusion one can say that the wider plant spacing significantly 
increased both fresh and dry weights compared to the closer plant spacing.  
Table (2): Effect of plant spacing on fresh and dry weight/plantof Kochia 

scoparia trichophila plants( during two years 2003 and 2004). 

Treatments spacing plant  Fresh weight g/plant Dry weight g/plant 

F.S. S.S. F.S. S.S. 

60 cm 809.33 414.66 259.70 138.20 

40 cm 739.50 394.40 236.50 131.50 

20 cm 415.06 243.89 128.40 81.30 

LSD at 5% 7.25 2.69 3.93 5.21 
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Total carbohydrates percentage:- 
Table (3) showed that the total carbohydrates percentage in the dried 

herb increased as a result of increasing plant spacing. In both seasons, plants 
which were planted at 60 cm spacing significantly produced the highest 
percentage of carbohydrate (37.63 and 41.55 %) in the first and second 
seasons, respectively as compared to the closer plant spacing 20 cm. The 
increment in total carbohydrates may be due to the increase in photosynthesis 
as a result of grow the plants in more room for root system growth and 
adequate light intensity as compared to the closer spacing. 
Nitrogen and protein percentage:- 

Nitrogen percentage was significantly and gradual increased by 
increasing plant spacing as shown in Table (3) in both seasons. 

The percentage of increases in nitrogen % due to the wider plant 
spacing (60 cm) reached 43 and 31 % in the first and second seasons, 
respectively in comparison with the closer plant spacing (20 cm). the results 
were in agreement with the results which were obtained by Ibrahim (2000) 
and Salah El-Deen (2005) on fennel plants. 

The data on the total protein percentages in the plants showed the same 
trend as in the nitrogen %. However, the highest percentages in protein 
(17.06and 16.34 %) was obtained from plants which were planted in wider 
spacing (60 cm) in both seasons respectively. In general Kochia plants had a 
high value of protein. The percentages of protein in the vegetative parts varied 
from 11.87 to 17.06 % in the first season. However, in the second season these 
percentage were 12.81 and 16.34 %. In fact these percentages can be 
concluded that Kochia plants is a rich plant in protein and can be used as a 
crop to feed animals during the summer. 
Table (3): Effect of plant spacing on carbohydrate (%), nitrogen (%) and protein 

(%) of Kochia scoparia trichophila plants (during two years 2003 
and 2004).  

Treatments plant 

spacing 

Carbohydrates (%) Nitrogen (%) Protein  (%) 

F.S. S.S. F.S. S.S. F.S. S.S. 

60 cm 37.63 41.55 2.73 2.68 17.06 16.34 

40 cm 34.00 36.61 2.25 2.49 14.06 15.56 

20 cm 29.77 32.32 1.90 2.05 11.87 12.81 

LSD at 5% 4.72 4.53 0.36 0.17 0.17 0.39 

 
Phosphorus percentage:- 

Data in Table (4) showed that the phosphorus percentage in the 
vegetative parts were significant decreased by the gradual decrease in plant 
spacing (from 60 to 20 cm)in both seasons. Phosphorus percentage in the 
leaves was significantly affected by different plant spacing only in the first 
season. The highest values of P % being obtained from planting at 60 cm 
spacing. Whereas, the lowest values were obtained from the closer spacing. It 
is interesting to note that P% was increased by 65 and 24 % in the first and 
second seasons due to the used of wider plant spacing 60 cm compared with 
closer plant spacing 20 cm. The above mentioned results were in harmony 
with those obtained by Ibrahim (2000) on fennel and Badran et al., (2003) on 
anise. 
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Potassium percentage:- 
Potassium percentage showed the same trend as phosphorus and 

nitrogen percentage. In general the wider spacing produced the highest 
percentages of potassium in both seasons respectively (1.75 and 2.00%). 
Whereas, the closer plant spacing gave the smallest values 1.55 and 1.70% in 
both seasons, respectively (Table 4).  

The percentage of increase due to use of wider spacing (60 cm) 
reached 13 and 18% in the first and second seasons respectively as compared 
to the (20 cm) plant spacing. 
Table (4): Effect of plant spacing on phosphorus (%) and potassium (%) of 

Kochia scoparia trichophila plants( during two years 2003 and 2004). 

Treatments plant 
spacing 

Phosphorus (%) Potassium (%) 

F.S. S.S. F.S. S.S. 

60 cm 0.66 0.57 1.75 2.00 
40 cm 0.47 0.63 1.65 1.90 
20 cm 0.40 0.46 1.55 1.70 
LSD  at  5% 0.17 0.12 0.07 0.10 

 
Second experiment: Effect of chemical fertilization:- 
Plant height (cm): 

The data in Table (5) showed that all treatments led to increase in plant 
height compared with control plants in both seasons. In fact the application of 
chemical fertilization significantly increased plant height. This may be due to 
the increase in N in the root zone and its effect on the physiological and 
metabolic activities of the plants. This enhancing effect may induce exudate of 
same hormonal substances like cytokinins and auxins, which encourage plant 
height. Rajput and Singh (1996) claimed that the nutrients available in the 
soil increased with increasing nitrogen application. The increase in nitrogen 
uptake enhanced physiological activities of plants and thereby increased the 
growth (Rajput et al., 1995). Abd-El-Fattah and Sorial (2000) on summer 
squash plants ensured that increasing nitrogen levels increased of cytokinins 
and gibberellins which enhanced cell division and cell elongation and this 
increased vegetative growth. In general both ammonium nitrate and 
ammonium sulphate treatments significantly increased plant height as 
compared to the control. In the first season ammonium sulphate treatments 
were significantly better than ammonium nitrate in increasing plant height and 
2/g/plant was the most effective treatment in producing plants with 68.78 cm 
height. The same trend was also observed in the second season. This means 
that in case of fertilizing Kochia plants one can recommend to use ammonium 
sulphate at the rate of 2/g/plant. In case of using NPK the most effective 
treatment was to use NPK at the rate of (1: 3: 2), this treatment was 
significantly better than all other treatments in both seasons. These fendings 
were in agreement with those of Said Al-Ahl (2005) on Anethum graveolens 
and Youssef et al., (2004) on Salvia officinalis. In conclusion NPK at the rate 
of (1:3:2) was the most effective treatment in producing the tallest plants in 
both seasons. 
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Plant circumference (cm): 
The data in Table (5) indicated that all treatments significantly 

increased plant circumference as compared to the control plants in both 
seasons. In addition, using ammonium sulphate at the rates of 2,4 or 8 
gm/plant gave a better results than using ammonium nitrate with the different 
rates. In general one can say that ammonium nitrate at the rate of 8g/plant gave 
49.22 cm circumference, whereas, using ammonium sulphate at the rate of 2 
g/m gave nearly the same value (48.22), in the first season. However, in the 
second season another trend was observed i.e., ammonium nitrate at the rate of 
2 or 4 gm/plant was the most effective treatment in producing the largest value 
(80.83 and 81.33 cm) respectively. In case of applying NPK treatments the 
data revealed that all treatments significantly increased the circumference of 
the plants as compared to the controls in both seasons. Also using NPK at the 
rate of (1:3:2) was the most effective treatment in increasing the circumference 
of the plants and produced the largest values 54.78 and 82.33 cm in the first 
and second seasons, respectively. Thus, it can be concluded that fertilizating 
Kochia plants with chemical fertilization increased the formation of branches. 
The increase in number of branches may be due to the increase in nitrogen 
content in the soil. Also the increase in the level of nitrogen was responsible 
for increase number of branches, causing higher photosynthesis and 
assimilation rates, metabolic activity and cell division which were responsible 
for increase in the growth characters (Chauhan et al., (1996) on Brassica 
juncea. Similar results were obtained by (Said Al-Ahl (2005) on dill plants.      
Fresh and dry weight (gm)/plant:- 

Table (5) show that both fresh and dry weights/plant were significantly 
increased by the chemical fertilizers treatments in both seasons. Using 
ammonium nitrate at the rate of 8 gm/plants significantly increased both fresh 
and dry weight compared with the other treatments in both seasons. In case of 
fresh weight this treatments produced 507.5gm and 265.0 gm/ plant in the first 
and the second seasons respectively. Also using ammonium sulphate 
significantly increased both fresh and dry weight of the plants as compared to 
control plants but this effect was less in general than in case of using 
ammonium nitrate. In case of using NPK treatments the data showed that all 
treatments significantly increased both fresh and dry weight/plant as compared 
to control. The most effective treatment was NPK at the ratio of (1:3:2). This 
treatment produced in case of fresh weight 518.3 and 276.7 gm/plant in the 
first and second season respectively. The percentage of increase over control 
due to NPK treatment at the rate of (1:3:2) reached 111.5 and 44 % in the first 
and second seasons, respectively. The increase in plant fresh weight may be 
due to the increase of N in the root zone as a result of nitrogen application. 
The stimulation effects of applying nitrogen on vegetative growth characters 
may be attributed  to the well known functions of nitrogen in plant life, being a 
part of protein, it is an important constituent of protoplasm. Moreover, 
nitrogen involves in many organic compounds of plant system. A sufficient 
supply of various nitrogenous compounds is therefore, required in each plant 
cell for its proposed functioning. (Mengel and Kirkby, 1987). Generally the 
enhancing effect of N- fertilization on plant growth may be due to the positive 
effects of N element on activation of photosynthesis and metabolic processes 
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of organic compounds in plants which in turn, encourage the plant vegetative 
growth (Gardener et al., 1985). 
Table (5): Effect of chemical fertilization treatments on growth of Kochia 

scoparia trichophila plants (during two years 2003 and 2004). 

Treatments 

Plant 

height(cm) 

Circumference 

(cm) 
F.weightg/plant D.weightg/plant 

F.S. S.S. F.S. S.S. F.S. S.S. F.S. S.S. 

Control  41.05 55.50 24.56 57.67 245.0 191.7 80.3 63.60 

A.N.2 g/plant 57.11 76.33 33.11 80.83 280.8 273.3 92.3 90.10 

A.N.4 g/plant 60.67 80.17 35.44 81.33 426.7 221.7 142.2 73.90 

A.N. 8 g/plant 61.99 78.67 49.22 70.33 507.5 265.0 180.8 98.33 

A.S. 2 g/plant 68.78 77.00 48.22 75.00 486.7 200.7 161.2 66.90 

A.S. 4 g/plant 64.45 73.67 45.67 67.33 366.7 245.0 120.3 81.70 

A.S. 8 g/plant 67.78 72.17 41.89 69.17 321.7 221.7 105.7 73.90 

NPK1:1:1 70.11 76.13 37.89 60.50 343.3 242.3 111.4 80.80 

NPK2:1:1 68.78 74.17 41.67 75.17 415.0 225.0 136.3 75.00 

NPK3:1:1 65.44 76.33 45.33 69.67 431.7 233.3 143.9 77.80 

NPK1:2:2 72.33 65.50 41.44 62.50 365.8 205.3 121.9 68.43 

NPK2:2:1 70.55 77.33 43.33 75.53 357.8 205.0 119.3 68.30 

NPK3:2:2 70.89 73.17 46.67 69.50 433.3 215.0 144.4 71.70 

NPK1:3:2 76.78 76.87 54.78 82.33 518.3 276.7 170.8 92.20 

NPK3:3:1 66.45 74.33 43.00 65.33 388.9 155.0 129.6 51.70 

LSDat 5% 2.78 2.94 3.36 3.41 14.1 11.3 6.9 2.40 

Ammonium nitrate : A.N.   Ammonium sulphate : A.S. 
Total carbohydrates percentage:- 

Table (6) show that the total carbohydrates percentage in the dried herb 
increased as a result of using NPK treatment in comparison to the control 
plants in both seasons. The treatments (NPK at the rate of 1:1:1 or 2:2:1 or 
1:3:2 were the most effective treatments in producing significantly the highest 
percentage of carbohydrate (43.90, 46.33 and 44.25 %, respectively in the first 
season, respectively. The second season showed the same trend. NPK 
treatments, in general produced more carbohydrate percentage compared to 
using ammonium nitrate or ammonium sulphate. The increment in total 
carbohydrate may be due to the increase of photosynthesis. Similar results are 
in homorny with those obtained by Youssef et al., (2004) on Salvia officinalis 
and Said Al-Ahl (2005) on Anethum graveolens plants. 
Nitrogen percentage:- 

From Table (6) it was noticed that all fertilization treatments caused a 
positive effect on the nitrogen percentage at both seasons. 

In the meantime results on the two seasons showed a significant 
increase in the nitrogen percentage of herb as a result of nitrogen fertilizer. 
The largest values of nitrogen percentage was resulted from NPK treatments at 
the rate of 1:3:2 (2.87 and 3.03 %) in the first and second seasons, 
respectively. This mean that this treatment was the most effective treatment in 
producing the highest percentage of nitrogen in the herb. The least values of 
nitrogen percentage in both seasons were determined in the untreated plants. 
The increment in nitrogen percentage in both seasons may be due to fertilized 
plants with nitrogen. The application of nitrogen increased the concentration 
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of N in plant tissue and also the total fresh herbage yield, which ultimately led 
to the increase in uptake of N Said Al-Ahl (2005) on dill plants. 
Total protein percentage:- 

The data Table (6) indicated that all fertilizer treatments caused a 
significant increase in the protein percentage in the herb. The most effective 
treatment in this respect was NPK at the rate of 1:3:2. This treatment produced 
the highest values (17.87 and 18.94 %) in the first and second seasons, 
respectively.  
Table (6): Effect of chemical fertilization treatments on carbohydrates (%), 

nitrogen (%) and protein (%) of Kochia scoparia trichophila 
plants (during two years 2003 and 2004). 

Treatments 
Carbohydrates(%) Nitrogen (%) Protein (%) 

F.S. S.S. F.S. S.S. F.S. S.S. 
Control  33.10 30.17 1.98 1.67 12.38 10.44 
A.N.2 g/plant 34.33 35.67 2.60 2.27 16.15 14.19 
A.N.4 g/plant 32.17 36.19 2.73 2.85 17.06 17.81 
A.N. 8 g/plant 35.25 37.88 2.85 2.98 17.81 18.62 
A.S. 2 g/plant 26.96 28.49 2.23 2.34 13.94 14.63 
A.S. 4 g/plant 28.14 30.55 2.45 2.69 15.31 16.81 
A.S. 8 g/plant 32.44 35.10 2.67 2.78 16.69 17.38 
NPK1:1:1 43.90 36.23 2.23 2.83 13.94 17.69 
NPK2:1:1 37.10 36.02 2.67 1.99 16.69 12.44 
NPK3:1:1 42.60 37.10 2.54 2.71 15.88 16.94 
NPK1:2:2 30.40 34.54 2.08 2.59 13.00 16.19 
NPK2:2:1 46.33 40.86 2.18 2.38 13.63 14.88 
NPK3:2:2 42.60 37.10 2.20 2.63 13.75 16.44 
NPK1:3:2 44.25 41.90 2.87 3.03 17.87 18.94 
NPK3:3:1 39.12 36.44 2.51 2.67 15.69 16.69 
LSD at 5% 1.81 0.40 0.28 0.38 0.86 1.53 

Ammonium nitrate : A.N.  Ammonium sulphate : A.S. 
 
Phosphorus percentage:- 

The effect of fertilizations on phosphorus percentage is shown in Table 
(7). In both seasons all fertilizer treatments which were used in this study 
significantly increased phosphorus percentage in the herb. In both seasons, the 
most effective treatment was NPK at the rate of 2:2:1 this treatment produced 
the highest percentage (0.73 % and 0.66 %) in the first and second seasons, 
respectively. The role of ammonium nitrate, ammonium sulphate and NPK 
treatments in promoting  phosphorus percentage which was observed in this 
study was also observed by number of authors such as Badran et al., (2003) 
on anise, and Salah El-Deen (2005) on fennel plants. 
Potassium percentage:- 

Data in Table (7) indicated that supplying the plants with ammonium 
nitrate at different rates (2,4 or 8 gm/plant) significantly increased potassium 
percentage and this increase gradually increased ammonium nitrate 
concentration increaded. The data showed that 8g/plant from ammonium 
nitrate was the most effective treatment since it produced the highest value 
1.94 and 1.97% in the first and second seasons respectively. The percentage of 
increase due to this treatment over the control reached 37.7 and 21.6% in the 
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first and second seasons, respectively. Using ammonium sulphate had a 
significant effect on increasing potassium percentage only when it used at the 
rate of 4 or 8 gm/ plant comparing to the control plants. Whereas, using NPK 
treatments at the rate of 2:2:1 was the most effective treatments in producing 
the highest percentages (2.00 and 2.05% in both seasons, respectively). The 
percentage of increase in potassium percentage due to these two treatments 
reached (41.8 and 26.5%) over the control plants. 
Table (7): Effect of chemical fertilization treatments on phosphorus (%) and 

potassium (%) of Kochia scoparia trichophila plants (during two 
years 2003 and 2004).     

Treatments 
Phosphorus (%) Potassium  (%) 

F.S. S.S. F.S. S.S. 
Control  0.28 0.32 1.41 1.62 
A.N.2 g/plant 0.36 0.38 1.48 1.68 
A.N.4 g/plant 0.40 0.45 1.81 1.90 
A.N. 8 g/plant 0.56 0.64 1.94 1.97 
A.S. 2 g/plant 0.30 0.35 1.41 1.52 
A.S. 4 g/plant 0.38 0.41 1.62 1.67 
A.S. 8 g/plant 0.44 0.52 1.72 1.88 
NPK1:1:1 0.34 0.38 1.16 1.25 
NPK2:1:1 0.49 0.37 1.46 1.75 
NPK3:1:1 0.38 0.45 1.60 1.65 
NPK1:2:2 0.43 0.43 1.94 1.95 
NPK2:2:1 0.73 0.66 2.00 2.05 
NPK3:2:2 0.48 0.52 1.17 1.70 
NPK1:3:2 0.39 0.35 1.65 1.87 
NPK3:3:1 0.46 0.51 1.58 1.95 
LSD at 5% 0.09 0.11 0.12 0.15 
Ammonium nitrate :   A.N.   Ammonium sulphate : A.S. 

 
REFERNCES 
A.O.A.C. (1955): Official Methods of Analysis of A.O.A.C. international 16

th
 

Edition Vol. 1 A.O.A.C. international press USA chapter 4:p31. 
Abd-El-Fattah, M.A. and Sorial, M.E. (2000): Sex expression and 

productivity responses of summer squash to biofertilizer application 
under different nitrogen levels. Zagazig. J. Agric. Res. 27(2): 255-281. 

Ahmed, E.T. (1997): Influence of plant distance and some phosphorus 
fertilization sources on black cumin (Nigella sativa L.) plants. Assiut, J. 
of Agric. Sci., 28(2): 210-220). 

Al-Badawy, A.A.; Abdalla, N.M.; Abdou, M.H. and Ali, A.F. (1994): 
Response of Nigella sativa L. plants to fertilization and growth regulator 
treatments. Part I and II. Hort. Science, 29(5):557.  

Aly, M.S. (1999): Effect of FYM alon or combined with NPK on Nigella 
sativa L. plants. J. Agric. Sci. Mansoura, Univ. 24 : 7567-7577.  

Amer, A.H.; Gizy, S.M.;EL-Ghareeb, L.M. and EL-Sharkawy, M.S. 
(2001): Response of pea (Pisum sativum L.) plants to plant density and 
folia nutrient. J. Agric. Sci. Mansoura Univ. 26 (5) : 2983-2996.  

Badran, F.S.; Attia, F.A.; Ahmed, E.T. and Soliman, H.S. (2003): Effect of 
chemical and biological fertilization on growth, yield and oil production 



Tarek, A. M. Abou Dahab and  Naglaa Y. Eliwa                                      31 

Fayoum J. Agric. Res. & Dev., Vol.19, No.2, July, 2005 
 

of anise (Pimpinella anisum L.) plants. II- Effect of NP mineral 
biofertilization and micronutrient treatments. Egyptian Syrian 1

st
 Conf. 

Minia Univ. Dec. 2003. 
Chauhan, D.R.; Paroda, S. and Ram, M. (1996): Response of indian 

mustard (Brassica juncea) to biofertilizers, sulphur and nitrogen 
fertilization. India. J. Agron. 41 (4): 620-623. 

Cottenie, A.; Velghe, M. and Camerlynck, R. (1982): Chemical Analysis of 
plant and soil laboratory of Analytical and Agrochemical. State Univ. 
Ghent, Belgium. 

Dubois, M.; Gilles, K.A.; Hamilton, J.K.; Bebra, P.A. and Smith, F. 
(1956): Colorimetric methods for determnation of sugars and related 
substances. Analyt. Chem. 28 (3): 350. 

El-Shaer, S.T. (1989): Effect of plant spacing and growth regulators on 
growth, seed yield and volatite oil of fennel plant. M. Sc. Thesis Fac. of  
Agric, Zagazig Univ..  

Gardener, F.D.; Pearee, R.B. and Mitchell, R.L. (1985): Physiological of 
crop plants. The Iowa state Univ. Press 327 pp. 

Hucker, T. and Catroux, G. (1980): Phosphorus in sewage ridge and animals 
wester slurries. Proceeding of the EEC-Seminar, Haren (G.R.) 
Groningen, Netherlands, 12-13 June. 

Ibrahium, S. M. M. (2000): Effect of seedling rate and biofertilization on 
fennel (Foeniculum vulgare Miller) plants. M.Sc. Thesis Fac. Of Agric. 
Minia Univ. 

Kandeel, Y.R., Nofal, E.S.; Menesi, F.A.; Reda, K.A.; Taher, M. and Zaki, 
Z.T. (2001): Effect of some cultural practices on growth and chemical 
composition of (Foeniculum vulgare Miller). Proc.Fifth Arabian Hort. 
Conf. Ismalia, Egypt. March 24-28 pp. 61-72. 

Khattab, M.E. and Helmy, L.M. (2003): Productivity and yield quality of 
fennel plants as affected by foliar application with some amino acids. J. 
Agric.Sci. Mansoura Univ., 28 (5): 3893-3909. 

Mengel, K. and Kirkby, E.A. (1987): Principles of plants nutrition. 4
th

 Ed. 
International Potash Institue. Pern. Swtzerland. pp: 687. 

Nofal, E.S.; Kandeel, Y.R.; Menesi, F.A.; Reda, K.A.; Taher, M. and 
Zaki, Z.T. (2001): Effect of some cultural practices on growth and 
chemical composition of some medical plants in northern Sina 1. Ammi 
visnaga L. The Fifth Arabian Hort. Con. Ismailia, Egypt. March 24-28: 
51-60. 

Rajput, A.L.; Singh, D.P. and Singh, S.P. (1995): Effect of soil and foliar 
application of nitrogen and zinc with farmyard manure on late sown 
wheat (Triticum aestivum) Indian. J. Agron. 40 (4): 598-600. 

Rajput, A.L. and Singh, T.P.C. (1996): Response of nitrogen and 
phosphorus with and without rhizobium inoculation on fodder 
production of cowpea (Vigna unguiculata). Indian. J. Agron. 41(4): 91-
94. 

Said Al-Ahl, H.A. (2005): Physiological studies on growth, yield and volatile 
oil of dill (Anethum graveolens L.). Ph.D. Thesis. Fac. of Agric. Cairo 
Univ. 

Salah El-Deen, R.M. (2005): Effect of planting density and chemical and 
biofertilization on vegetative growth, yield oil and chemical composition 



RESPONSE OF KOCHIA SCOPARIA TRICHOPHILA PLANTS TO.. 32 

Fayoum J. Agric. Res. & Dev., Vol.19, No.2, July, 2005 
 

of fennel (Foeniculum vulagare Miller) plants. Ph. D. Thesis Faculty of 
Agriculture, Minia University.  

Snedecor, C.W. and Cochran, W.G. (1989): Statistical Methods 8
th

 Ed. 
Chapter No. 112 and 14. 10wa state Univ. Preses. 10wa, USA pp: 217-
272. 

Sukhadia, H.L.; Sinha, M.P.; Malavia, D.D.; Kaneria, B.B. and Petel, J.C. 
(1986): Response of coriander to planting patterns and seed rates. Indian 
J. of Agronomy. 31 (3): 296-297. 

Veralova, J.; Kocourkova, B. and Starvkova, J. (1990): The response of 
two cultivars of fennel (Foeniculeum vulgare var. “Vulgore, Mill) to row 
spacing. Sbornik UVT12, Zahradnictivi, 15 (2): 100-106. (C.F. Hort. 
Abst., 60 (5): 3647. 

Youssef, A.A.; Edris, A.E. and Gomae, A.M. (2004): Acomparative study 
between some plants growth regulators and certain growth hormones 
producing microorgonisms on growth and essentiol oil composition of 
Salvia officinalis L.plants. Ann. Agric. Sci. Ain  Shams. Univ Cairo. 49 
(1): 299-311. 

 
 والتسميذ الكيماوي الزراعتنباتاث الكىكيا لمعاملاث مختلفت من مسافاث  استجابت

 طارق ابىدهب محمذ ابىدهب             ،          نجلاء يىسف عليىة

 جبًعت اهقبهشة –كويت اهضساعت  –*   قسي بسبحيَ اهضيِت 

 ًصش -اهجيضة  –بحىد اهضساعيت ًشكض اه –ًعهذ بحىد اهبسبحيَ  –** قسي بحىد اهضيِت وحِسيق اهحذائق 

 

اهضيِثت بلويثت اهضساعثت جبًعثت  بسثبحيَورهث  ىثً قسثي  2003/2004هزا اهبحثذ لاث م اوعثىاى  أجشي

سثي بثيَ 60،40،20اهضساعيت ًزثن ًسثبىبث اهضساعثت   اهٌعبً ثاهقبهشة. ويهذف اهبحذ إهً دساست حأريش بعط 

جثشاى ًثَ  8، 4، 2سثوابث اوًىُيثىى بٌعثذم أو عٌبم ُخثشاث اهسٌبديت ًزن اسخ اهٌعبً ثاهِببث واولاش( وكزه  

،   1:2:2،  2:2:1،  1:1:3، 1:1:2، 1:1:1ًخخواثت ًزثن  بٌسثخىيبث  NPKاسخعٌبم سٌبد  أوهلن ُببث  اهسٌبد

جثثشاى/ ًثثَ اهسثثٌبد/ ُبثثبث عوثثً اهٌِثثى واهٌحخثثىي اهليٌثثبوي هِبثثبث  5( ورهثث  بٌعثثذم  1:3:3،  2:3:1،  2:2:3

شض ًعشىت أىعثن ًسثبىت صساعثت وكثزه  أُسثم ًعبًوثت سثٌبديت يِصثا ببسثخعٌبههب عِثذ صساعثت اهلىكيب وره  هغ

 واُخبس ُببحبث اهلىكيب.

   -:ويمكن تلخيص أهم النتائج التً أمكن التىصل إليها فً الآتً

 -:أولا: مسافاث الزراعت

اهٌِثى واهٌحخثىي  سي بيَ اهِببث والآلاش( كبٍ ههب حأريش ًعِثىي عوثً 60،  40، 20ًسبىبث اهضساعت  

سثي بثيَ اهِبثبث والآلاثش أععثج أعوثً صيثبدة ًعِىيثت ىثً اسحاثب   20اهليٌبوي هوِببث. حيثذ أٍ اهضساعثت اهعثيقت 

سي بيَ اهِببث والآلاش أععج صيبدة ًعِىيت ىثً اهصثابث اهخبهيثت:  60اهِببحبث. بيٌِب اهضساعت عوً ًسبىبث واسعت 

اهىصٍ اهعبصس واهجبف هوٌجٌى  اهخعشي، اهِسبت اهٌئىيت هلن ًثَ عذد اوىش  عوً اهِببث، ًحيػ اهٌِى هوِببث، 

   اهلشبىهيذساث اهلويت، اهِخشوجيَ، اهبشوحيَ، اهاىساىس واهبىحبسيىى ىً اهِببث.

 ثانيا: التسميذ الكيماوي:

إظبىت اوسٌذة اهليٌبويت اهٌسخعٌوت كبٍ ههب حأريش ًعِىي عوً اهٌِى واهٌحخثىي اهليٌثبوي هوِبثبث حيثذ 

( كبُثج أىعثثن اهٌعثثبً ث اهسثثٌبديت حيثثذ إُهثثب أععثثج أغثثىم 2:3:1بِسثثبت    NPKهخسثٌيذ ببسثثخعٌبم سثثٌبدأٍ ا

اهِببحبث واكبش ًحيػ ٌُى هوِببث، وأرقن وصٍ غبصس وجبف هوٌجٌثى  اهخعثشي. وكثزه  أدث إهثً صيثبدة ًعِىيثت 

( 1:2:2بِسثبت     NPKخعٌبم ىً كن ًَ ُسبت اهلشبىهيذساث اهلويت، اهِخشوجيَ واهبشوحيَ ىً اهِبثبث. بيٌِثب اسث

 كبُج أىعن اهٌعبً ث اهسٌبديت حيذ إُهب أدث إهً صيبدة ًعِىيت ىً ُسبت اهاىساىس واهبىحبسيىى ىً اهِببث. 

سي بيَ اهِببث والآلاش واسخعٌبم اهخسٌيذ  60هزه  يِصا بضساعت ُببحبث اهلىكيب عوً ًسبىبث 

NPK    أىعن ًعبًوت سٌبديت.ك( 2:3:1بِسم 


