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ABSTRACT 
Two field experiments were conducted during the two winter 

growing seasons of 2006 – 2007 and 2007 – 2008 at the experimental 
station of the Desert Research Center at Mariut, Alexandria 
Governorate, Egypt, to study the effect of irrigation interval (8, 16 and 
24 days), potassium fertilizer (0, 100 and 150 kg K2O/fed.) and 
gibberellic acid (tap water, 200 and 400 ppm) on growth, yield and 
chemical composition of fodder beet plants.  The results could be 
summarized as follows: 

1- Water stress by prolonging irrigation interval from 8 up to 24 days 
reduced top dry weight / plant, leaf area index, specific leaf weight 
(at 120 and 150 day from sowing), root diameter, fresh and dry 
weight of roots and leaves, fresh and dry yields of roots and 
leaves, crude protein, total carbohydrate and potassium in roots as 
well as total chlorophyll in leaves at 180 days from sowing. On the 
other hand, crude fiber, and sodium percentages in roots of fodder 
beet increased as the irrigation interval extended to 24 days at the 
first and second years. 

2- Gibberellic spraying exerted a significant increase in leaves dry 
weight / plant, leaf area index, specific leaf weight, root diameter, 
fresh and dry weight of roots and top / plant, fresh and dry yields 
of roots and top / fed., crude protein, total carbohydrate, crude 
fiber and potassium in roots as well as total chlorophyll in leaves 
of fodder beet through the two seasons. Increasing gibberellic 
spraying levels from 0 up to 400 ppm decreased sodium 
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percentage in roots of fodder beet during 2006/2007 and 
2007/2008 growing seasons. 

3- Potassium application (150 kg K2O/ fed.) increased top dry weight / 
plant, leaf area index, specific leaf weight, root diameter, fresh and 
dry weight of roots and top / plant, fresh and dry yields of roots 
and top / fed., crude protein, total carbohydrate and potassium in 
roots as well as total chlorophyll in leaves compared with control 
(nil potassium), these results were true through the first and 
second season. Sodium and crude fiber percentages in roots of 
fodder beet decreased with increasing potassium fertilizer from 0 
up to 150 kg K O/ fed. through both seasons. 2

4- The mutual effect among irrigation interval, gibberellic acid (AG3) 
and potassium fertilizer had a significant effect on root diameter, 
leaves / roots ratio, fresh and dry weight of top / plant, fresh yield 
of roots and top / fed. and crude protein percentage of fodder beet 
during 2006/2007 and 2007/2008 growing seasons. 

 
Key words: Mariut region, Fodder beet, Irrigation interval, 

Gibberellic acid, Potassium fertilizer, Growth, yield, 
Chemical composition.  

 
INTRODUCTION 

 

Fodder beet (Beta vulgaris, L.) is the highest yielding forage 
crop any one can grow. The energy rich fodder beets are 
complementing the use of grass or protein rich legumes in the diet of 
the cattle. In many countries fodder beets serve as the reliable winter 
storage of feed. In other countries fodder beets play an important role 
in supplying forage in dry periods late in the summer. In nature, water 
is usually the most limiting factor for plant growth. This is also the 
case in home or commercial landscapes. If plants do not receive 
adequate rainfall or irrigation, the resulting drought stress can reduce 
growth more than all other environmental stresses combined.  

Drought can be defined as the absence of rainfall or irrigation for 
a period of time sufficient to deplete soil moisture and injure plants. 
Drought stress occur when water loss from the plant exceeds the 
ability of the plant's roots to absorb water and when the plant's water 
content is reduced enough to interfere with normal plant processes. 
Using drought tolerant plants in the landscape can reduce the 
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likelihood of plant injury due to drought stress. In this respect, Howell 
et al. (1987) indicated that prolnging irrigation interval from 3 to 7 
weeks decreased growth and yield of sugar beet (Beta vulgaris L.) 
plants. Also, Sepaskhah and Kamgar-Haghighi (1997) mentioned that 
root yield of sugar beet decreased with increasing irrigation interval 
from 6 up to 10 days. In addition, Abdallah and Yassen (2008) found 
that extension irrigation interval from 14 up to 28 days decreased 
foliage fresh weight / plant, foliage dry weight and root diameter of 
fodder beet plants.   

Gibberellic acid is a simple , promoting growth and gibberellin
elongation of cells. It affects decomposition of plants and helps plants 
grow if used by small amounts, but eventually plants develop 
tolerance for it. Gibberellic acid stimulates the cells of germinating 
seeds to produce  molecules that code for . mRNA hydrolytic enzymes
Also, gibberellic acid is a very potent hormone whose natural 
occurrence in plants controls their development. Since GA3 regulates 
growth, applications of very low concentrations can have a profound 
effect while too much will have the opposite effect. It is usually used 
in concentrations between 0.01-1.0 mg/L. In this respect, Bora and 
Sarma (2006) on pea, reported that increasing gibberellic acid (GA3) 
from 10 to 1000 μg m/L increased growth and yield characters. 
Ibrahim et al. (2007) studied the effect of some bioregulators (GA3 , 
IAA, benzyl adenine at the rate of 100 ppm or growth retardant 
ancymidol at the rate of 100 ppm) on growth, yield and its 
components, photosynthetic pigments, mineral ions contents as well as 
the seed yield quality (represented by total carbohydrate and protein 
contents) of Vicia faba L. They found that application of all the used 
treatments led to significant changes in the following items: plant 
height, average number of leaves, leaf area per plant and the dry 
weight of the shoot. However, Aman et al. (2009) on groundnut, 
pointed out that some of the plant growth regulators (Brassinolides, 
triacontanol, GA3, and NAA) were effective significantly in inducing 
enhanced pod yield, number of pods per plant, pod weight per plant 
and shelling percentage. They refered also that, in the plants treated 
with triacontanol and GA3, the total number of flowers produced per 
plant was increased. Islam et al. (2010) on Vigna mungo L. mentioned 
that increasing spray with GABA (a mixture of GA3 and ABA) from 
0.25 to 1.0 mg/L increased plant height, number of branches per plant, 
number of leaves per plant, total chlorophyll content, number of pods 

http://en.wikipedia.org/wiki/Gibberellin
http://en.wikipedia.org/wiki/Messenger_RNA
http://en.wikipedia.org/wiki/Hydrolase
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per plant, pod length, number of seeds per pod and seed yield 
compared by the control (fresh water).   

Potassium plays an important role in the growth and 
development of plants, as activates enzymes, maintains cell turgor, 
enhances photosynthesis, reduces respiration, helps transport sugars 
and starches, aids in nitrogen uptake and is essential for protein 
synthesis. In addition, to plant metabolism, potassium improves crop 
quality because it extends the grain filling period, helps with grain 
filling and kernel weight, strengthens straw, increases disease 
resistance, and helps the plant better withstand stress. Some 
investigators found that potassium fertilizer increased growth, yield of 
Beta vulgaris L., among whom Milford et al. (2000) who mentioned 
that increasing potassium fertilizer from 0 up to 600 kg K/ha. 
increased root yield of sugar beet. Also, Abdel-Mawly and Zanouny 
(2004) reported that total root yield and top yield of sugar beet plants 
increased as K fertilizer increased. Romer et al. (2004) showed that 
root yield of sugar beet increased with increasing potassium fertilizer 
from 0 up to 524 kg K / ha. In addition, Abd El-Lateef (2009) found 
that raising potassium concentration added as spraying or soil 
application caused gradually increasing in root length, root diameter, 
fresh and dry weight of roots and tops / plant, leaf area, fresh and dry 
yield of roots and tops/ fed., crude protein, total carbohydrate, 
nitrogen and potassium content of fodder beet plants.      

The aim of this study was to evaluate the effect of three 
irrigation intervals i.e. 8, 16 and 24 days, three levels of potassium 
fertilizer (0, 100 and 150 K2O / fed.) and three levels of gibberellic 
acid (tap water, 200 and 400 ppm) on growth, yield and chemical 
composition of fodder beet (Beta vulgaris L.) grown in calcareous soil 
at Mariut region.   

 

MATERIALS AND METHODS 
 

Two field experiments were conducted during the two winter 
growing years of 2006 – 2007 and 2007 – 2008 at the experimental 
station of Desert Research Center at Mariut, Alexandria Governorate, 
Egypt, to study the effect of irrigation intervals, potassium fertilizer and 
gibberellic acid on growth, yield and chemical composition of fodder 
beet (Beta vulgaris L.). The soil of this farm is sandy clay loam in 
texture and calcareous in nature. The physical and chemical properties of 
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the experiment soil at the depth of 0-30 and 30-60 cm, were determined 
according the methods described by Piper (1950) and Jackson (1958) 
respectively. The results of these determinations are shown in Tables (1 
and 2). The following factors were used: 

A- Irrigation intervals 
By using three irrigation intervals (8, 16 and 24 days) Flooding 

irrigation system was used. 

B- Gibberellic acid (GA3) 
1- Tap water (control)2- 200 ppm (0.2 g/L.)3- 400 ppm(0.4 g/L.)      

C- Potassium fertilizer rates 
1- Control (without fertilizer) 2- 100 kg K2O / fed. 3- 150 kg 

K2O / fed. 

Each potassium level splited two equal doses the first dose was 
added after 30 days from sowing and the second one at 45 days from 
sowing, potassium was added in the form of potassium sulfate 
(48%K2O). 

Twenty seven of treatments were arranged in split split plot 
design (S.S.P.D.) with four replicates according to Gomez and Gomez 
(1984). The main plots were devoted to the irrigation interval; the sub-
plots were occupied by the gibberellic acid while the sub-sub plots 
were assigned for potassium fertilizer. 

All the experimental plots were received 20 m3 organic manure 
(sheep dung) and 300 kg calcium superphosphate (15.5% 
P2O5)/feddan as a basal application during preparation the soil; i.e. 
before seed sowing. Also,  200 kg ammonium sulphate (20.5% 
NH4SO4) and  potassium sulphate (48-50% K2O) was side dressed at 
the rate of 150 kg/feddan, These chemical fertilizers were divided into 
two equal parts and applied after one and two months from sowing in 
each season. 

Fodder beet seeds were sown on October 15th in the first and 
second seasons. The experimental plot area 10.5 m2  (3 x 3.5 m), 
consisting of 6 ridges, each of 50 cm width and 3.5 m length, 50 cm 
were between hills and four seeds were planted in each hill. Regular 
irrigation was carried out for the whole experiment, one week from 
sowing. Analysis of irrigation water were given in Table (3).  
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Data recorded were as follows: 

A- Growth characters 
Five plants were taken at random from the middle rows of each 

sub-plot. Plant Samples were taken after 120 and 150 days from 
sowing date. The samples were carefully uprooted and the following 
data were recorded for each sample:- 

1- Top dry weight / plant 
2- Leaf area index (LAI). It was calculated by using the following 

equation 
  

                                    Leaf area per plant (cm2) 
LAI  =   --------------------------------- 

                                   Plant ground area (cm2) 
 
 

3- Specific leaf weight (SLW) 
  

                                               Leaf dry weight (mg) 
SLW (mg/cm2) =   --------------------------------- 

2                                            Leaf area per plant (cm ) 
 

B- Yield characters 
The plants grown in three middle rows were harvested after 180 

days after sowing from the of each plot to record the following data: 

1- Root diameter (cm) / plant 
2- Top / roots ratio  
3- Fresh and dry weights of roots and top / plant 
4- Fresh and dry yields of roots and top (ton /fed.) 

C- Chemical composition  
Chemical composition was determined in roots at 180 days from 

sowing date. Total nitrogen was determined by using micro-Kjeldahl 
method as described by Peach and Tracey (1956). Crude protein was 
calculated by multiplying total nitrogen by 6.25. Total carbohydrates 
were estimated calorimetrically applying the phenol sulphuric acid 
method as adopted by Dubois et al. (1951). Values were expressed as 
g/100g dry wt. Crude fiber was determined by using the method 
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described in A.O.A.C. (1970). Sodium and potassium were measured 
by flame photometer as described by Irri (1976). The total chlorophyl 
content was determined in the leaf as percentage by Aminota SPAD 
chlorophyll meter (model SPAD520) according to Yadava, (1986). 

All data were statistically analysed according to Snedecor and 
Cochran (1967). The differences between means were tested by L.S.D. 
at 5% level (Steel 1960). 
 

 

 
RESULTS AND DISCUSSION 

 
A-Effect of each of the applied individual factors (irrigation 
interval, gibberellic acid and potassium fertilizer) 

1-Growth characters and yield: 

It is clear from results presented in Tables (4, 5 and 6) that 
prolonging irrigation interval from 8 up to 24 days had a significant 
decrease on top dry weight, leaf area index, specific leaf weight at 120 
and 150 day from sowing (Table 4), and the same effect was observed 
also on root diameter, top / roots ratio, fresh and dry weight of roots 
and top (Table 5), fresh and dry yields of roots and top at 180 days 
from sowing during 2006/2007 and 2007/2008 took the same trend in 
their response to irrigation intervals (Table 6). The reduction in 
growth and yield characters as a result of prolonging irrigation interval 
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might be due to water stress, which is caused by insufficient soil 
moisture, is among the chief causes of poor growth or poor health in 
plants. It is responsible for slow growth and, in severe cases, dieback 
of stems. It also makes plants more susceptible to disease and less 
tolerant of insect feeding.  Similar results were obtained by Sepaskhah 
and Kamgar- Haghighi (1997), Mirzali et al. (2005) and Abdallah and 
Yassen (2008)  

Also, data presented in Tables (4, 5 and 6) showed that growth 
and yield characters of fodder beet were significantly affected by 
gibberellic application during both years. Gibberellic application at 
the concentration of 400 ppm increased top dry weight, leaf area index 
and specific leaf weight at 120 and 150 day after sowing (Table 4), 
root diameter, fresh and dry weight of roots and top / plant (Table 5), 
fresh and dry yields of roots and top / fed. at 180 days after sowing 
(Table 6) comprised with control (tap water), these results were 
obtained through both seasons. The increasing in growth and yield 
may be due to gibberellins stimulate growth in the roots and leaves. 
Inside the roots the gibberellins stimulate cell division and cell 
elongation. Many researchers mentioned the importance role of 
gibberellins in plants. In this regard, Ibrahim et al. (2007) on Vicia 
faba L.,  Aman et al. (2009) on groundnut and  Islam et al. (2010) on 
Vigna mungo L. 

In addition, the data recorded in Tables (4, 5 and 6) illustrated 
that increasing potassium rates from 0 up to 150 kg K2O / fed. to 
fodder beet plants under Mariut conditions exerted a statistical 
significant increase in top   dry  weight,  leaf  area  index,  specific 
leaf  weight  (Table 4),   root diameter, top / roots ratio, fresh and dry 
weight of roots and top (Table 5), fresh and dry yields of roots and top 
(Table 6). Such effect was true in both seasons. The increases in 
growth and yield may be attributed to adequacy of potassium applied 
at soil and this turn favoures the absorption of different minerals and 
consequently caused an increase in the amount of metabolites 
synthesized by the plants. Supporting results were obtained by 
Milford et al. (2000), Abd El-Mawly and Zanouny (2004) and Vijay 
et al. (2009). 
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2- Chemical composition: 
Results in Table (7) revealed that crude protein percentage, total 

carbohydrate percentage, potassium content in roots and total 
chlorophyll in leaves of fodder beet were significantly decreased by 
increasing irrigation interval from 8 up to 24 days during 2006/2007 
and 2007/2008 seasons. On the contrary, crude fiber percentage and 
sodium were increased by increasing irrigation intervals in two 
experimentation years. The depression in protein content may be due 
to disturbance in energy metabolism in plants grown under the longest 
irrigation interval. These results are in agreement with those obtained 
by Abdallah and Yassen (2008) on Fodder beet.   

Also, results in Table (7) indicated also that by increasing 
gibberellic spraying from 0 up to 400 ppm, crude protein, total 
carbohydrate, crude fiber, potassium content in roots and total 
chlorophyll in leaves of fodder beet were significantly increased in 
both years, while sodium content significantly decreased with 
increasing gibberellic acid up to 400 ppm in the first and second years. 
These findings are in agreement with those obtained by Ibrahim et al. 
(2007) and Islam et al. (2010) 

The same Table showed that all chemical components under 
study i.e. crude protein, total carbohydrate, crude fiber, potassium and 
sodium content in roots and total chlorophyll in leaves of fodder beet 
were significantly responded to potassium fertilizer application in two 
experimentation years. Increasing potassium fertilizer application 
from 0 up to 150 kg K2O / fed. increased crude protein, total 
carbohydrate and potassium content in roots as well as total 
chlorophyll in leaves with the first and second season. On the 
contrary, control treatment (nil potassium treatment) gave the highest 
crude fiber and sodium content as compared with all the other 
fertilizer treatments during both seasons. Similar results were obtained 
by Ahmed (1997) who mentioned that raising potassium application 
caused gradual increasing in crude protein and total carbohydrate of 
fodder beet plants. In addition, Abd El-Lateef (2009) reported that 
increasing potassium fertilizer increased crude protein, total 
carbohydrate, nitrogen and potassium content of fodder beet plants.      
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B- Effect of the mutual effect between: (Irrigation intervals x 
Gibberellic acid, Irrigation intervals x Potassium and Gibberellic 
acid x Potassium) 

1- Growth characters and yield: 
It is clear from data in Table (8) that the mutual effect between 

the irrigation intervals and gibberellic acid on top dry weight / plant, 
leaf area index and specific leaf weight of fodder beet at 120 and 150 
day from sowing were significant through both seasons except top dry 
weight after 150 days and leaf area index after 120 days during the 
first season. The highest mean values were obtained with irrigation 
every 8 days and sprayed with 400 ppm gibberellic acid at 120 and 
150 days from sowing with the two seasons.  

Top dry weight and leaf area index of fodder beet were 
significantly affected by the interaction between irrigation intervals 
and potassium fertilizer at 120 and 150 day from sowing at the second 
season only, while this interaction had a significant effect on specific 
leaf weight at 120 and 150 day from sowing at the first season only. 
Irrigation every 8 days and 150 kg K2O/fed. gave the highest values of 
top dry weight, leaf area index and specific leaf weight of fodder beet 
at 120 and 150 day from sowing through both seasons. Similar results 
were reported by Mazher et al. (2007) and Bajehbaj et al. (2009).  

Top dry weight / plant was significantly affected by the 
interaction between gibberellic acid and potassium fertilizer at 120 
and 150 day during the second season and at 120 day at the first one. 
The highest value of top dry weight, leaf area index and specific leaf 
weight were obtained when gibberellic acid and potassium fertilizer 
were added at the highest rate of 400 ppm and 150 kg K2O / fed., 
respectively. 

Data reported in Table (9) indicate that the interaction between 
irrigation intervals and gibberellic acid had a significant effect on root 
diameter and fresh weight of roots and top / plant of fodder beet with 
2006/2007 and 2007/2008 seasons, while such interaction had a 

ays gave the highest value of growth parameters 

there were a significant effect on 
root diameter, top / roots ratio, fresh and dry weight of roots / plant of 

significant effect on top/roots ratio and roots and top dry weights at 
the first season only. Spraying with 400 ppm gibberellic acid under 
irrigation every 8 d
through the two seasons. As for the interaction between irrigation 
intervals and potassium fertilizer, 
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fodde

07 and 2007/2008. 

r beet by the two seasons, but fresh and dry weights of top per 
plant were significantly responded to that interaction at the second 
season only. Irrigation every 8 days and fertilized by 150 kg K2O / 
fed. produced the highest values of growth characters through both 
seasons compared with those of other interaction factors.  

 

Table (8): Effect of the first order interactions on top dry weight, leaf 
area index and specific leaf weight of fodder beet plants at 120 and 150 
day from sowing during winter seasons 2006/20
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Table (9): Effect of the first order interactions on root diameter, top / 
roots ratio and fresh and dry weight of roots and top of fodder beet 
plants at 180 days from sowing during winter seasons 2006/2007 and 
2007/2008. 
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The interaction between gibberellic acid application and 
potassium fertilizer rates had a significant effect on fresh and dry 
weights of top /plant and root diameter of fodder beet during both 
seasons. Whereas, such effect was observed also on top/roots ratio and 
root fresh weight / plant at the first season only. The maximum values 
of the most growth characters through both seasons were obtained by 
using 400 ppm gibberellic acid and adding 150 kg K2O/ fed. 

Results presented in Table (10) showed clearly that the mutual 
effect between irrigation intervals and gibberellic acid had a 
significant effect on root fresh yield in 2006/2007 and 2007/2008 
seasons. Whereas, the rest yield studied yield characters i.e. root dry 
yield and fresh and dry yield of top were responded significantly to 
this interaction at the first season only. The maximum values were 
obtained by irrigation interval every 8 days with 400 ppm gibberellic 
acid for fresh and dry yields of roots and top of fodder beet plant 
through the first and second seasons.  

The interaction between irrigation intervals and potassium 
fertilizer rates had a significant effect on fresh and dry yield of roots 
through the two growing seasons, while yield of fresh and dry top 
were significantly responded to this interaction in the second year 
only. The highest values of fresh and dry yield of roots and top were 
obtained at 8 days with 150 kg K2O/ fed. at both seasons.  

The effect of interaction between gibberellic acid and potassium 
on fresh and dry yields of top of fodder beet was significant with the 
first and second season, also this interaction had a significant effect on 
root fresh yield at the first season only, gibberellic acid sprayed at 400 
ppm with 150 kg K2O/ fed. for fresh and dry yields of roots and top 
produced the highest values through the both seasons. 
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Table (10): Effect of the first order interactions on fresh and dry 
yields of roots and top of fodder beet plants at 180 days from 
sowin

 

 

 

 

 

 

 

 
 

g during winter seasons 2006/2007 and 2007/2008. 
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2- Chemical composition 
Data in Table (11) demonstrated that the interaction between 

rigation intervals and gibberellic acid had a significant effect on 
rude protein and crude fiber in roots of fodder beet at the first season 
nd on total carbohydrate at the second one and was significant also 
n potassium percentage during the two growing seasons. In this 
espect, the combination of irrigation interval at 8 days x 400  ppm 
ibbere l l i c  ac id  recorded the maximum values of crude protein, 

 percentage during 
006/2007 and 2007/2008 seasons.  

The interaction between irrigation intervals and potassium 
rtilizer on fodder beet was significant on crude protein and 

otassium percentage through both seasons. The highest value of 
crude protein, total carbohydrate, total chlorophyll and potassium 
ercentage obtained from 8 days irrigated with 150  kg K2O/ fed. 

The interaction between gibberellic acid and potassium fertilizer 
ad a significant effect on crude protein percentage during the two 
easons. Gibberellic acid sprayed at 400 ppm with 150 kg K2O/ fed.  
roduced the highest values of crude protein, total carbohydrate, total 

chlorophyll and potassium percentage for both seasons.     

- Effect of the second order interactions (irrigation intervals, 
ibberellic acid and potassium rates) 

- Growth characters and yield: 
According to results given in Table (12), the interaction among 

rigation intervals, gibberellic acid and potassium fertilizer had a 
significant effect on top dry weight / plant at 120 and 150 day from 
owing during 2006 / 2007 seasons. Treatments irrigated every 8 days, 
prayed by 400 ppm gibberellic acid and fertilized by 150 kg K2O/ 
d. recorded the highest values of top dry weight, leaf area index, 

specific leaf weight at 120 and 150 day from sowing during both 
 

Results presented in Table (13) showed clearly that the 
on interval, gibberellic acid and potassium 

fertili

ir
c
a
o
r
g
total carbohydrate, total chlorophyll and potassium
2

fe
p

p
through the first and second seasons.  

h
s
p

C
g

1

ir

s
s
fe

seasons.

interaction between irrigati
zer had a significant effect on root diameter, top / roots ratio and 

fresh and dry weight of top at 2006/2007 and 2007/2008 seasons. 
Irrigation every 8 days, addition of 150  kg K2O/ fed. and  400 ppm 
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gibberellic recorded the highest values of root diameter and fresh and 
dry weight / plant of roots and top with  the  first and second seasons. 

  
Table (11): Effect of the first order interactions on crude protein, total 
carbohydrate, crude fiber, potassium and sodium in roots as well as 
total chlorophyll in leaves of fodder beet plants at 180 days from sowing 
during winter seasons 2006/2007 and 2007/2008. 
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Table (12): Effect of the second order interactions on top dry weight, 
leaf area index and specific leaf weight of fodder beet plants at 120 and 

 sowing during winter seasons 2006/2007 and 2007/2008. 150 day from
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Table (13): Effect of the second order interactions on root diameter, top 
/ roots ratio and fresh and dry weight of roots and top of fodder beet 
plants at 180 days from sowing during winter season of 2006/2007 and 
2007/2008. 
 

 
 
 

 



J. Biol. Chem. Environ. Sci., 2010, 5 (3), 79-106 101 
 

Data illustrated in Table (14) recorded that the second order 
interaction was significant on fresh yield of roots and top through the 
first and second seasons. The maximum values of fresh and dry yield 
of roots and top were obtained by irrigated every 8 days, gibberellic 
acid spraying at 400 ppm with 150  kg K2O/ fed. at both seasons. 

 

Table (14): Effect of the second order interactions on fresh and dry 
yields of roots and top of fodder beet plants at 180 days from sowing 
during winter season 2006/2007 and 2007/2008. 
 

 
 

- Chemical composition 
Results in Table (15) revealed that the second order interaction 

had a

2

 significant effect on crude protein and sodium percentage in 
roots of fodder beet plant during the two seasons. Also, this 
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interaction had a significant effect on crude fiber and potassium 
percentage through the first season, while total carbohydrate and total 
chlorophyll were significantly responded to that interaction at the 

 
 

Table (15): Effect of the second order interactions on crude protein, total 
carbohydrate, crude fiber, potassium and sodium in roots as well as total 
chlorophyll in leaves of fodder beet plants at 180 days from sowing during 
winter season 2006/2007 and 2007/2008. 

 

 

 

 

 

 

 

 

 

 

 

 

 

second season. Moreover, irrigated plants every 8 days, sprayed with 
gibberellic acid 400 ppm and addition of 150  kg K2O/ fed. was the 
best interaction treatment as compared with all treatments during the 
two seasons. 
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Conclusion 
Under Mariut conditions, it could be concluded that, the highest 

growth, yield and quality of fodder beet forage was detected by 
irrigated every 8 days and spraying by 400 ppm gibberellic acid as 
well as added 150 kg K2O/ fed.  
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 للتأثير المتبادل لفترات الرى الاستجابة الفسيولوجية لنبات بنجر العلف
والتسميد البوتاسى    والرش بحمض الجبرلين بمنطقة مريوط

قسم البيئة النب

ة     فظ
ت من  

رى  وم 24 و 16 و 8(ال ر)  ي رش بحمض الجب ن ال ستويات م ة م  و 20وثلاث
   

حيث  والتداخل بينهما) فدان/ ا2بو
        
 

جاف 
م من   

عل    / الزراعة وقطر الجذر والوزن الغض والجاف للجذور والعرش            ات  فى  نب
      
ن 
والبوتاسيوم                  

  2007/08 و 2006/2007خلال موسمى 

ى   -2 صفر إل رلين م زات حمض الجب ادة ترآي ادة  400 أدت زي ى زي ون إل ي الملي زء ف  ج
لأوراق وقطر الجذر     / الوزن الجاف للعرش     وعى ل نبات ودليل مساحة الأوراق والوزن الن

نبات والمحصول العلفى الغض والجاف للجذور       / والوزن الغض والجاف للجذور والعرش      
ات بنجر                فد/ والعرش   ة والبوتاسيوم في جذور نب ان والبروتين الكلى والكربوهيدرات الكلي

ونقص في نسبة الألياف الخام والصوديوم   .العلف ومحتوى الكلوروفيل الكلى في 

وزن الجاف       / أ  2 آجم بو  1 أدت زيادة التسميد البوتاسى من صفر إلى-3 ادة ال ى زي دان إل ف
النوعى للأوراق وقطر الجذر والوزن الغض  نبات ودليل مساحة  / للعرش    الأوراق 

رش  ذور والع اف للج رش   / والج ذور والع اف للج ى الغض والج ات والمح العلف / نب
ام  اف الخ سبة الألي ي ن يوم ونقص ف والبوتاس درات  ى والكربوهي روتين الكل دان والب ف

  .والصوديوم خلال موسمى الدراسة

ين  -4 ل ب أثير       أدى التفاع ى ت ى إل سميد البوتاس رلين والت ض الجب رش ب رى وال رات ال فت
وزن الغض والجاف للعرش        إلى الجذور وال معنوى على صفات قطر الجذر ونسبة العر

نبات والمحصول العلفى الغض للجذور والعرش للفدان لنبات بنجر العلف ونسبة البروتين           / 
  2007/08 و 2006/2007خلال موسمى 

  

  سعيد ثابت أحمد
  . مصر– القاهرة - المطرية - مرآز بحوث الصحراء -اتية والمراعى

  
وط بمحا وث مري ة بح ف بمحط ر العل ات بنج ى نب ان عل ان حقليت ت تجربت أقيم

 وذلك لدراسة تأثير ثلاثة فترا2007/2008 و   2006/2007موسمى  الإسكندرية خلال   
دون (لين   0 –ب

سميد البوتاسى            ) جزء فى المليون   400 ستويات من الت ة م  آجم150 – 120 –صفر   (  وثلاث
اوى        على صفات النمو       . والمحصول العلفى والترآيب الكيم

ع ى القط رى ف رات ال ث وضعت فت رتين حي شقة م ع من صميم قط ى ت املات ف ت المع وزع
ة ي القطع تحت الفرعي سميد البوتاسى ف ة و الت ى القطع الفرعي الجبرلين ف سية والرش ب الرئي

وآانت أ. موزعة فىأربعة مكررات  -:هم النتائج المتحصل عليها مايلى

رى من  أ-1 رات ال ادة فت ى 8دت زي وزن ال24 إل ي صفات ال وى ف ى نقص معن وم إل  ي
د         / للعرش   لأوراق عن وعى ل وزن الن ساحة الأوراق وال و150 و 120نبات ودليل م  ي

والمحصول ال
ة والبوتاسيوم/ الغض والجاف للجذور والعرش    درات الكلي فدان والبروتين الكلى والكربوهي

د   ي الأوراق عن ى ف ل الكل وى الكلوروفي ف ومحت ات بنجر العل ذور نب ي ج وم م180ف  ي
ام . الزراعة اف الخ سبة الألي ادة ن ى زي وعلى العكس أدت زيادة فترات الرى إل

20.

ن 

الأوراق 

         50
والوزن 
صول
ة  الكلي

حم
ش 

20 .

 


