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Abstract 

The present study was designed to explore the possibility of growing Lolium perenne turf grass in sandy 
amended soils rather than clay soil. In addition to reducing the expensive costs and time consumption due to 
frequent clipping by the application of some growth retardants. Four growing media types were tested (clay, 
sand, sand / clay and sand / compost). While cycocel and alar were foliar sprayed, three times at four weeks 
intervals at the concentrations of 1000 and 2000 ppm for each one.  

Growing Lolium perenne in clay soil greatly and significantly gave rise to the four tested vegetative growth 
parameters (plant height, covering density % and fresh and dry weights) as well as, the three photosynthetic 
pigments over the other three growing media types. On the other hand, sandy soil resulted consistently, in the 
lowest values, while the two amended sandy soil gave intermediate records. 

The four growth retardant treatments caused a considerable reduction in plant height and fresh and dry 
weights of the clippings, while resulted in remarkable increase in covering density % as well as, stimulated 
photosynthetic pigments. Meanwhile, alar proved to be more effective than cycocel in this concern. 

The interaction between growing media types and growth retardant treatments was almost significant for 
different vegetative growth parameters and photosynthetic pigments. 

It is recommended to grow Lolium perenne turf grass in sand / compost (2 : 1 v/v) amended growing media 
with the supplement of triple applications of alar at 2000 ppm in order to obtain reasonable reduction in plant 
height, along with a desirable and fast covering density % . 
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Introduction 

Lolium perenne, L. perennial ryegrass, fam. 
Graminea (Poaceae) is the solely cool-season turf 
grass grown in Egypt as winter annual turf grass. It is 
temporary turf grass under Egyptian climate. It grows 
fast and is used for quick cover, for erosion control 
and as winter grass on bermuda lawns. Most of it dies 
out in a years time (Williamson, 1975). 

Turf grasses are known to grow successfully in 
clay loamy soil, but because of establishing many 
private and public gardens in the new areas, which 
characterized with sandy soils. It was urgent to 
explore the possibility of growing such turf grass in 
these sandy and amended sandy soils. 

Many investigators indicated that the addition of 
compost to the sandy soil enhanced various 
vegetative growth parameters and chemical 
composition of Lolium perenne such as Barker 
(2001), Lawson (2002), Khalil et al., (2004), 
Montemurro et al., (2004) and Schnell et al., 
(2009). 

On the other side, the problem of frequent 
mowing, which is expensive and time consuming was 
arisen. So, it is through to use some plant growth 
retardants, like cycocel or alar, which known to 
retard plant height but promote lateral branching and 
covering density, which means cut off the extensive 
labor and save money.  

Manoly (2000) on bermuda grass revealed that 
both growth retardants, cycocel and alar, especially at 
higher concentrations (2000 and 4000 ppm 
,respectively ) decreased plant height, clipping fresh 

and dry weights, but increased the covering density 
percentage and three photosynthetic pigments, 
chlorophyll a, b and carotenoids. XiaoMa et al., 
(2007) on Cynodon dactylon var. Tifway 419 found 
that treated plants with cycocel at 4 different 
concentrations reduced plant height and vegetative 
growth but increased plant density and chlorophyll. 
They added that the effect was maximized by 
increasing the applied concentration of cycocel. Also, 
Golinski et al., (2008) on perennial ryegrass and 
Ying Chung and Chin Jin (2009) on three bermuda 
grass varieties, Tifdward ,  Tifgreen 328 and Tifway 
419. They reported that cycocel reduced cutting 
quantity of these plants.  

Therefore, the present trial was planned to 
cultivate Lolium perenne in different growing media 
types, namely, clay, sand, sand + clay (2:1) and sand 
+ compost (2:1) in combination with cycocel or alar 
at two concentrations 1000 and 2000 ppm. 

 
Materials and Methods 
 
The present trial was conducted at the 

Experimental Farm, Fac. Agri., Minia Univ. during 
two successive seasons, 2008 / 2009 and 2009 / 2010 
to investigate the response of ryegrass (Lolium 
perenne) plants to four growing media types and two 
growth retardants (cycocel and alar each at 1000 and 
2000 ppm). 

The field experiment was performed as split plot 
design, in 4 replicates, where the main plots 
represented 4 different media types [clay loamy, 
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sand, sand + compost (2:1 v/v) and sand +clay loamy 
(2:1 v/v)] and sub plots were 5 growth retardants 
concentrations (0, 1000 ppm CCC, 2000 ppm CCC, 
1000 ppm alar and 2000 ppm alar). 

The experimental area was prepared in 1.5 × 1.0 
m plots. Such plots were digged out to 30 cm depth, 
than refilled with one of the four assigned media 
types. These media types were prepared and mixed 
thoroughly before filling the assigned plots. Before 
planting the seeds, the soil was completely leveled 
and smoothed. Physical and chemical properties of 
clay loam, sand and compost are given in tables (a) 

and (b). The used compost was obtained from the 
Egyptian Co. for solid waste utilization, new Minia 
city, and called Nile compost. It is a natural organic 
plants sugar beet and sugar cane. 

Seeds of Lolium perenne were sown by 
broadcasting method on Nov. 15th and Nov. 18th for 
the first and second seasons at the rate of 1 kg / 25 m2 
(60 g / 1.5 m2). Irrigation was done promptly daily 
for one week, then every two days for the second 
week using a hand sprayer. Then irrigation was 
applied regularly thereafter. 

 
Table a. Physical and chemical properties of clay loam and sandy soils. 

Property Clay loam Sand 
1st 2nd 1st 2nd 

Sand   % 28.5 29.8 87.2 88.0 
Silt      % 30.1 30.0 9.0 8.5 
Clay   % 41.4 40.2 3.8 3.5 
Soil type Clay loam Clay loam Sand Sand 
Organic matter % 1.57 1.55 0.06 0.06 
CaCO3 % 2.11 2.13 8.23 8.21 
pH (1:2.5) 7.76 7.78 8.42 8.39 
E.C. mmhose / cm 1.06 1.04 1.14 1.12 
Total N % 0.08 0.08 0.017 0.015 
Available P % 15.12 15.16 6.25 6.24 
Exch. K mg / 100 g 2.16 2.13 1.42 1.33 

 
DTPA 

Ext. ppm 

Fe 8.51 8.48 2.18 2.16 
Cu 2.09 2.06 0.52 0.55 
Zn 2.70 2.74 0.48 0.47 
Mn 8.18 8.14 1.35 1.34 

 
Table b. Physical and chemical properties of the used compost. 
Properties Value Properties Value 
Weight of 1 m3 dry 450 kg Org. carbon % 15.7 – 17.4 
Weight of 1 m3 fresh 600 kg Ash             % 55 - 69 
Moisture             % 25 C/N ratio 17.5 - 1 
pH (1:10) 8.7 Total P        % 0.45 
E.C. mmhose / cm 2.95 Total K       % 1.29 
Total N % 0.8 – 1.2 Fe             ppm 6450 
Ammonium N ppm 990 Mn            ppm 264 
Nitrate N ppm 283 Cu             ppm 224 
Org. matter         % 27 – 30 Zn             ppm 606 
 

Each of cycocel and alar were applied by hand 
sprayer 3 times after 20 days from seeding with one 
month intervals, while control treatment received tap 
water 3 times also at the same schedule. Misrol, as a 
sticking agent was used at the rate of 1 cm / l for all 
cycocel and alar treatments. Other agricultural 
practices were performed regularly as usual.  

Three clippings were taken after one month from 
each growth retardant application. General NPK 
fertilization was applied at the rate of 7 g / 1.5 m2 
plot (2:1:1) three times 2 weeks before each clipping. 
Data were recorded, for vegetative growth, three 
times for each season:- 

1- Plant height (cm) was measured one day before 
each clipping.  

2- Covering density % was determined by using a 
wooden quadrate of 10 × 10 cm (a gird) divided 
into 100 squares by cross – string, so that each 
square represented 1.0 % of the total area of the 
gird. This gird was dropped at random 6 times for 
each experimental unit. Then the number of 
squares occupied by grass was counted and the 
percentages of covered area were calculated (El-
Tantawy et al., 1993).  

3- Clipping fresh weight (g) for the 1.5 m2 plot 
immediately after cutting.  



Effect of some soil media types and growth regulators on lolium perenne     ………….……..… - 255 - 

 

Annals of Agric. Sci., Moshtohor, Vol. 51 (3) 2013. 

4- Clipping dry weight (g) for the 1.5 m2 plot was 
determined by air drying then oven dry at 70o C. 

Chlorophyll a, b and carotenoids content (mg/g F. 
Wt.) were determined in the third clipping for 
each season according Fadl and Seri-El-Deen 
(1978). 

All obtained data in the two seasons, were 
statistically analyzed according to L.S.D. method 
described by Little and Hills (1978). 
 
Results 
 
A-Vegetative growth characters: 
A-1- Plant height:-   

Concerning growing media types, for the three 
clippings, clay gave the tallest plants, followed by 
sand + clay, sand + compost and then sand which 
gave the shortest plants in the two seasons, In the first 
clipping, plant height was decreased by 13.2, 28.3 
and 41.5 % for sand / clay, sand / compost and in 
comparison with clay soil, respectively, in the first 
season. The corresponding reduction in the second 
season were 13.1, 27.8 and 41.3 %, respectively as 
shown in Table (1). The same trend was observed for 
the second and third clippings (Tables 2 and 3). The 
role of compost, as well as, other organic materials as 
amendments, in improving sand or humble soils 
capability in augmenting plant height of Lolium 
perenne was revealed by many authors. Examples are 
Barker (2001), Sellers et al., (2002) and Scherer 
(2004). 

In regard to the effect of the two examined 
growth retardants, cycocel and alar on plant height of 
Lolium perenne was consistently reduced due to the 
use of cycocel or alar comparing to that of untreated 
plants (Tables 1, 2 and 3). Within each growth 
retardant, the high concentration (2000 ppm) was 
more effective than the low one (1000 ppm). In 
addition, alar at either concentration was more 
efficient in reducing plant height than the 
corresponding ones of cycocel. Among the three 
clippings, plant height exposed to the maximum 
reduction in the third clipping, followed by the 
second clipping and then the first clipping. The 
numerical reduction in plant height, for the first 
clipping, reached 10.7 and 21.4 % in the first season 
and 13.5 and 26.5 % in the second one, respectively 
due to cycocel at 2000 ppm and alar at 2000 ppm in 
comparison with control plant. Tables (2 and 3) 
express the same trend of shortening plant height, for 
the second and then third clipping in both seasons, 
due to the use of cycocel and alar, with the greatest 
reduction resulted from alar at 2000 ppm (25.1 and 
28.8 % for the second clipping and 26.5 and 31.9 % 
for the third clipping, in the two seasons, respectively 
, in comparison to untreated plants). Similar results 
were obtained by Soliman (1997) on Lolium perenne 
and Manoly (2000) on bermuda grass. 

The interaction between growing media types and 
growth retardants for plant height was not significant, 

in both seasons for the three clippings as shown in 
Tables (1, 2 and 3). 
A-2- Covering density percentage:  

Covering density % came to the maximum 
values, in the two seasons, for the third clipping (55.7 
% in the first season and 58.4 % in the second one), 
followed by the second clipping (51.6 % and 55.9 
%), then the first clipping which gave the lowest 
values (46.8 and 51.7 %, respectively) as illustrated 
in Tables (4.5 and 6). Within each clipping and for 
both seasons, clay soil gave significantly the highest 
covering density % , followed by sand / clay, then 
sand / compost, while plain sandy soil gave the 
lowest covering % (Tables 4, 5 and 6). A good 
number of researches concluded that incorporating 
organic materials with sandy soil improves such type 
of soils in terms of enhancing covering density % of 
Lolium perenne (Sorochan and Rogers, 2001 ; 
Sellers et al., 2002 and Scherer, 2004). 

All of the four growth retardant treatments caused 
a significant increase in covering density % over the 
control plants for the three clippings in both first and 
second seasons. Among the four growth retardant 
treatments, alar at 2000 ppm was superior to the other 
treatments, in both seasons for the three clippings, in 
giving the highest % of covering density (Tables 4, 5 
and 6). Similar results were obtained by Giolinski et 
al., (2008) on Lolium perenne regarding cycocel, 
while Manoly (2000) and Xiaoma et al., (2007) 
emphasized the effectiveness of alar in promoting 
covering density % of Cynodon dactylon plants. 

The interaction between growing media types and 
growth retardant treatments was significant in the 
second season for both second and third clippings. It 
is interesting to find out that growing Lolium perenne 
in sand / compost with the supplement of alar at 2000 
ppm resulted in covering density % much better than 
that obtained from clay or sand / clay with or without 
the supplement of cycocel at 1000 or 2000 ppm as 
shown in Table (6). 

 
 A-3- Clipping fresh and dry weights : 

Tables (7, 8, 9, 10, 11 and 12) indicated that both 
fresh and dry  weights of clipping were gradually 
decreased downward from the first clipping to the 
second and then the third clipping. The heaviest fresh 
and dry weights were obtained from clay soil, sand / 
clay, sand / compost and then sand soil for the three 
clippings during first and second seasons. In 
accordance with these results were those obtained by 
Soumare et al., (2003a) and Soumare et al., (2003b) 
on Lolium perenne. 

All four used growth retardant treatments gave 
significantly lower clipping fresh and dry weights for 
the first, second and third clippings in both seasons in 
comparison with that of untreated plants. The most 
effective treatment in minimizing clipping fresh and 
dry weights in the two seasons was alar 2000 ppm. 
While, control treatment gave the heaviest fresh and 
dry weights. In agreement with our results 
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concerning cycocel were the findings of Soliman 
(1997) and Golinski et al., (2008) on Lolium 
perenne. Meanwhile, the reducing effect of alar on 
fresh and dry weights of turf grass were revealed by 
Manoly (2000) and XiaoMa et al., (2007) on 
bermuda grass. 

The interaction between growing media and 
growth retardant treatments for clipping fresh and dry 
weights was significant for the three clippings except, 
that of the first season, in the second clipping for 
fresh weight and first clipping for dry weight (Tables 
7, 8, 9, 10, 11 and 12). It seems that growing Lolium 
perenne turf grass in sandy soil amended with 
compost (2:1 v/v) along with alar 2000 ppm 
minimized to a great extend, the fresh and dry 
weights of each one of the three clippings. 
B- Chemical constituents:-   
 Photosynthetic pigments:-  

Tables (13, 14 and 15) show that clay soil gave 
significantly the highest chlorophyll a, b and 
carotenoids contents over the three tested soil media 
types, namely sand, sand / compost sand / clay. It is 
obvious that sandy soil gave the least values, while 
the two mixed soil types, sand / compost and sand / 
clay gave intermediate values. These results proved 
to be true in the two seasons. In close agreement with 
these results were those revealed by Lawson (2002) 
and Montemurro et al., (2004) on Lolium perenne. 

Concerning growth retardant treatments both 
cycocel and alar  at two concentrations each caused 
increase in chlorophyll a, b and carotenoids contents 
in both season over that of check plants. Generally,  
alar growth retardant more effective than cycocel in 
this concern. The role of alar and cycocel in inducing 
chlorophyll a, b and carotenoids contents was 
reported by Manoly (2000) and XiaoMa et al., 
(2007) on Bermuda grass. 

The interaction between growing media types and 
growth retardant treatments was significant for 
chlorophyll a, b contents in the two seasons (Tables 
13 and 14). The highest chlorophyll a and b content 
was due to clay / alar 2000 ppm treatment, while, the 
lowest values were given by sand / free retardant 
treatment. However, both chlorophyll a and b 
contents resulted from sand / compost-alar 2000 ppm 
was not significant differ from the conventional clay 
treatment. 
 
Discussion 

The lowest values of different studied vegetative 
growth characters and photosynthetic pigments in 
both seasons were obtained due to growing Lolium 
perenne in sandy soil. Such soil is characterized by 
low and lack of organic matter, lack of major and 
minor elements for plant nutrition, limited microbial 
flora, low water holding capacity and cation 
exchange capacity (Hamdy, 1996). The addition of 
compost, as an organic amendment, or clay, when 
added to sandy soil, improves its physical, chemical 
and biological properties and provide the plants with 

nutrients (Youssef et al., 2001) increasing its water 
holding capacity (Aly, 1988). Such great diversity of 
advantages, due to the addition of compost or clay to 
sandy soil, aids in improving the growth of Lolium 
perenne. 

The reduction in plant height due to cycocel or 
alar could be referred to the inhibition of cell division 
and cell expansion in the subapical meristems (Wilde 
and Edgerton, 1969) or due to the retardation of the 
longitudinal growth of their cells (Lee and Lee, 
1991). It was noticed that the reduction in fresh and 
dry weights was consistent with that imposed on 
plant on plant height. 

In regard to the promoting influence of cycocel 
and alar on covering density %, it might be  due to 
the reduced apical control or apical dominance by 
restricting the growth in apical and sub-apical 
meristemic tissues, thereby, simultaneous growth of 
many shoot axes which permit axillary buds, and 
branching development (Sach and Hackett, 1972). 
While the increase in the three photosynthetic 
pigments as shown in the obtained results was in 
close agreement with the findings of Sach and 
Hackett (1972) and Cathey (1975) who pointed out 
that cycocel and alar treated plants had darker green 
color and high chlorophylls content.   
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Table 1. Effect of growing media types and growth retardants on plant height (cm) before the first clipping of 
Lolium perenne, L. during 2008/2009 and 2009/2010. 

Growing 
media types 

Growth 
retardant 

concentrations 
(ppm) 

Plant height (cm) before the first clipping 
   First season   Second season 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

S 14.2 14.0 12.1 11.3 10.2 12.4 17.7 16.9 14.6 13.1 11.7 14.8 
S + Comp. 17.3 16.2 15.3 14.2 13.1 15.2 21.2 19.7 18.2 16.6 15.2 18.2 
S + C 20.1 20.1 18.2 17.2 16.3 18.4 24.7 24.0 21.7 20.5 18.6 21.9 
C 23.1 22.2 21.2 20.1 19.2 21.2 28.4 26.8 25.1 23.8 22.1 25.2 
Mean B 18.7 18.1 16.7 15.7 14.7  23.0 21.9 19.9 18.5 16.9  
L.S.D.     5 % A 1.3 B 2.0 AB N.S. A 1.1 B 2.1 AB N.S. 
                1 %  1.9  2.7  N.S.  1.7  2.8  N.S. 

S: Sand   Comp. : Compost    C : Clay  
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Table 2. Effect of growing media types and growth retardants on plant height (cm) before the second clipping of 

Lolium perenne, L. during 2008/2009 and 2009/2010. 
Growing 
media types 
Growth 
retardant 
concentrations 
(ppm) 

Plant height (cm) before the second clipping 
   First season   Second season 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

S 13.3 12.3 11.2 10.1 8.7 11.1 16.2 14.6 13.3 11.7 10.1 13.2 
S + Comp. 15.4 14.2 13.2 11.4 11.1 13.1 18.7 17.1 15.9 13.5 12.7 15.6 
S + C 18.4 17.2 16.1 15.1 14.0 16.2 22.4 19.9 19.3 17.6 16.3 19.1 
C 21.4 20.3 19.0 18.1 17.4 19.0 25.7 24.1 22.7 21.3 19.9 22.7 
Mean B 17.1 16.0 14.9 13.7 12.8  20.8 18.9 17.8 16.0 14.8  
L.S.D.     5 % A 1.1 B 1.6 AB N.S. A 1.7 B 2.6 AB N.S. 
                1 %  1.7  2.2  N.S.  2.5  3.6  N.S. 

S: Sand   Comp. : Compost    C : Clay  
 

Table 3. Effect of growing media types and growth retardants on plant height (cm) before the third clipping of 
Lolium perenne, L. during 2008/2009 and 2009/2010.  

Growing 
media types 
Growth 
retardant 
concentrations 
(ppm) 

Plant height (cm) before the third clipping 
   First season   Second season 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

S 12.0 11.2 10.2 9.2 8.1 10.1 14.7 13.2 11.8 10.1 9.0 11.8 
S + Comp. 13.1 12.1 11.2 10.1 9.2 11.1 16.8 15.2 14.1 12.2 10.7 13.8 
S + C 16.0 15.4 14.1 13.2 12.1 14.2 20.3 18.7 17.2 15.6 14.0 17.2 
C 19.2 18.3 17.0 16.9 15.1 17.3 23.7 22.4 20.6 19.9 17.6 20.8 
Mean B 15.1 14.3 13.1 12.4 11.1  18.8 17.4 15.9 14.5 12.8  
L.S.D.     5 % A 1.3 B 1.8 AB N.S. A 0.9 B 2.0 AB  
                1 %  1.9  2.5  N.S.  1.4  2.7   

S: Sand   Comp. : Compost    C : Clay  
 
Table 4. Effect of growing media types and growth retardants covering density % after the first clipping of Lolium 

perenne, L. during 2008/2009 and 2009/2010. 
Growing 
media types 
Growth 
retardant 
concentrations 
(ppm) 

Covering density % after the first clipping 
   First season   Second season 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

S 26.4 29.6 32.4 37.3 44.5 34.0 31.7 34.9 37.7 42.6 49.8 39.3 
S + Comp. 32.6 36.6 42.5 50.0 58.1 43.8 37.8 41.8 47.7 55.2 61.6 48.8 
S + C 40.8 44.2 47.1 56.1 62.2 50.1 46.1 49.5 52.4 61.4 67.5 55.4 
C 47.5 54.0 58.8 65.5 70.5 59.3 52.7 59.2 64.0 66.0 74.1 63.2 
Mean B 36.8 41.1 45.2 52.2 58.8  42.1 46.4 50.5 56.3 63.3  
L.S.D.     5 % A 2.0 B 2.2 AB N.S. A 2.1 B 2.5 AB N.S. 
                1 %  3.0  3.0  N.S.  3.1  3.4                     N.S. 

S: Sand   Comp. : Compost    C : Clay  
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Table 5. Effect of growing media types and growth retardants on covering density % after the second clipping of 
Lolium perenne, L. during 2008/2009 and 2009/2010. 

Growing 
media types 
Growth 
retardant 
concentrations 
(ppm) 

Covering density % after the second clipping 
First season Second season 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 

S 31.3 34.5 37.3 42.2 49.4 38.9 34.8 38.0 40.8 45.7 52.9 42.4 
S + Comp. 37.4 41.4 47.3 54.8 59.3 48.0 40.9 44.9 50.8 58.3 74.7 53.9 
S + C 45.7 49.1 52.0 61.0 67.1 55.0 49.2 52.6 55.5 64.5 70.6 58.5 
C 52.3 58.8 63.6 70.3 76.8 64.4 55.8 62.3 67.1 73.8 83.8 68.6 
Mean B 41.7 46.0 50.1 57.1 63.2  54.2 49.5 53.5 60.6 70.5  
L.S.D.     5 % A 1.8 B 2.5 AB N.S. A 2.3 B 2.5 AB 4.9 
                1 %  2.8  3.3  N.S.  3.5  3.3  6.6 

S: Sand   Comp. : Compost    C : Clay  
 
 
Table 6. Effect of growing media types and growth retardants on covering density % after the   third clipping of 

Lolium perenne, L. during 2008/2009 and 2009/2010. 
Growing 
media types 
Growth 
retardant 
concentrations 
(ppm) 

Covering density % after the third clipping 
   First season   Second season 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 

S 35.5 38.7 41.5 46.4 53.6 43.1 37.3 40.5 43.3 48.2 55.4 44.9 
S + Comp. 41.6 45.6 51.5 59.0 70.8 53.7 43.4 47.4 53.3 60.8 77.2 56.4 
S + C 49.9 53.3 56.2 65.2 71.3 59.2 51.7 55.1 58.0 67.0 73.1 61.0 
C 56.5 63.0 67.8 69.8 76.9 66.8 58.3 64.8 69.6 76.3 86.3 71.1 
Mean B 45.9 50.2 54.3 60.1 68.2  47.7 52.0 56.1 63.1 73.0  
L.S.D.     5 % A 2.0 B 2.6 AB N.S. A 2.9 B 2.5 AB 5.0 
                1 %  3.0  3.4  N.S.  4.4  3.7  7.4 

S: Sand   Comp. : Compost    C : Clay  
 

 
Table7. Effect of growing media types and growth retardants on fresh weight (g/1.5 m2 plot) of the first clipping of 

Lolium perenne, L. during 2008/2009 and 2009/2010. 
Growing 
media types 
Growth 
retardant 
concentrations 
(ppm) 

Fresh weight (g/1.5 m2 plot) of the first clipping 
   First season   Second season 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

S 367.7  305.6 273.3 197.4 174.0 263.6 511.4 416.2 332.5 256.4 208.9 345.1 
S + Comp. 460.7 398.5 361.5 332.0 320.9 374.7 594.4 506.7 433.6 378.5 346.4 451.9 
S + C 531.3 505.5 445.0 452.6 423.3 471.5 657.2 598.2 510.0 480.7 436.2 536.5 
C 601.3 550.3 524.0 493.1 473.8 528.5 714.0 634.7 558.9 497.6 454.7 572.0 
Mean B 490.3 440.0 401.0 368.8 348.0  619.3 539.0 458.8 403.3 361.6  
L.S.D.     5 % A 17.3 B 24.1 AB 48.2 A 18.6 B 37.6 AB 75.2 
                1 %  26.2  32.4  64.8  28.2  50.6  101.2 

S: Sand   Comp. : Compost    C : Clay  
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Table 8. Effect of growing media types and growth retardants on fresh weight (g/1.5 m2 plot) of the second clipping of 
Lolium perenne, L. during 2008/2009 and 2009/2010. 

Growing 
media types 
Growth 
retardant 
concentrations 
(ppm) 

Fresh weight (g/1.5 m2 plot) of the second clipping 
   First season   Second season 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 

S 306.9 248.8 206.7 159.1 122.0 208.7 427.1 335.4 268.3 197.3 153.3 276.3 
S + Comp. 397.9 348.9 300.8 247.2 240.9 307.1 523.1 440.0 361.4 286.2 264.5 375.0 
S + C 446.7 436.6 402.9 352.6 323.3 392.4 582.8 521.8 458.1 380.0 326.9 453.0 
C 566.9 545.2 516.7 486.2 422.3 507.5 681.5 622.6 558.3 497.6 400.7 552.1 
Mean B 429.6 394.9 356.8 311.3 277.1  553.6 480.0 411.5 340.3 286.4  
L.S.D.     5 % A 20.5 B 28.7 AB N.S. A 19.6 B 35.9 AB 71.8 
                1 %  31.1  38.6  N.S.  29.6  28.2  96.4 

S: Sand   Comp. : Compost    C : Clay  
  
 
 

Table 9. Effect of growing media types and growth retardants on fresh weight (g/1.5 m2 plot) of the third clipping of 
Lolium perenne, L. during 2008/2009 and 2009/2010. 

Growing 
media types 
Growth 
retardant 
concentrations 
(ppm) 

Fresh weight (g/1.5 m2 plot) of the third clipping 
   First season   Second season 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

S 240.0 193.6 191.7 136.5 99.0 172.2 333.6 260.7 228.3 171.8 115.6 222.0 
S + Comp. 339.3 301.5 240.0 207.2 149.1 247.4 446.3 327.3 288.6 237.7 169.1 293.8 
S + C 404.0 372.4 339.3 306.7 290.8 342.6 505.6 445.9 386.9 331.3 295.4 393.0 
C 524.4 484.5 454.0 422.1 378.5 452.7 629.5 553.2 491.7 432.4 383.3 498.0 
Mean B 376.9 338.0 306.3 268.1 229.4  478.8 396.8 348.9 293.3 240.9  
L.S.D.     5 % A 20.4 B 23.5 AB 47.0 A 26.0 B 26.3 AB 52.6 
                1 %  30.9  31.6  63.2  39.4  35.4  70.8 

S: Sand   Comp. : Compost    C : Clay  
 
Table 10. Effect of growing media types and growth retardants on dry weight (g/1.5 m2 plot) of the first clipping of 

Lolium perenne, L. during 2008/2009 and 2009/2010. 
Growing 
media types 
Growth 
retardant 
concentrations 
(ppm) 

Dry weight (g/1.5 m2 plot) of the first clipping 
   First season   Second season 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

S 47.8 40.1 34.8 26.3 21.3 34.1 66.4 54.0 43.3 33.3 27.1 44.8 
S + Comp. 58.9 52.2 46.7 42.5 41.5 46.4 77.3 65.8 56.4 49.2 45.0 58.7 
S + C 68.2 65.0 58.1 57.8 56.0 61.0 85.3 77.6 66.2 62.4 56.8 69.7 
C 77.3 72.2 67.0 63.1 62.1 66.3 92.7 82.4 72.6 64.6 59.0 74.3 
Mean B 63.1 57.4 51.7 47.4 45.2  80.4 70.0 59.6 52.4 47.0  
L.S.D.     5 % A 2.6 B 4.7 AB N.S. A 2.5 B 4.6 AB 9.8 
                1 %  4.0  6.3  N.S.  3.8  6.6  13.2 

S: Sand   Comp. : Compost    C : Clay  
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Table 11. Effect of growing media types and growth retardants on dry weight (g/1.5 m2 plot) of the second clipping 
of Lolium perenne, L. during 2008/2009 and 2009/2010. 

Growing 
media types 
Growth 
retardant 
concentrations 
(ppm) 

Dry weight (g/1.5 m2 plot) of the second clipping 
   First season   Second season 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

S 39.9 32.4 26.8 20.6 15.9 27.1 55.5 43.6 34.8 25.6 20.0 35.9 
S + Comp. 51.6 45.3 39.0 32.2 31.4 39.9 67.9 57.2 46.9 37.2 34.4 48.7 
S + C 59.1 54.7 52.3 45.8 42.0 50.8 75.7 67.8 59.4 49.4 42.5 59.0 
C 73.7 70.8 67.1 63.1 54.9 65.9 88.5 80.8 72.5 64.6 52.0 71.7 
Mean B 56.1 50.8 46.3 40.4 36.1  71.9 62.4 53.4 44.2 37.2  
L.S.D.     5 % A 4.7 B 5.2 AB 10.4 A 2.6 B 4.7 AB 9.4 
                1 %  7.0  6.9  13.6  3.9  6.3  12.6 

S: Sand   Comp. : Compost    C : Clay  
 
Table 12. Effect of growing media types and growth retardants on dry weight (g/1.5 m2 plot) of the third clipping of 

Lolium perenne, L. during 2008/2009 and 2009/2010. 
Growing 
media types 
Growth 
retardant 
concentrations 
(ppm) 

Dry weight (g/1.5 m2 plot) of the third clipping 
   First season   Second season 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

S 31.2 25.2 24.8 17.7 12.9 22.4 43.3 33.9 29.8 22.4 15.0 28.9 
S + Comp. 44.1 39.1 31.2 26.9 19.4 32.1 57.9 42.5 37.6 30.9 21.8 38.1 
S + C 52.4 48.4 44.1 39.8 37.8 44.5 65.7 57.9 50.3 43.0 38.3 51.0 
C 68.1 62.9 59.0 54.8 47.5 58.5 81.8 71.8 63.8 56.1 49.8 64.7 
Mean B 49.0 43.9 39.8 34.8 29.4  66.2 51.5 45.4 38.1 31.2  
L.S.D.     5 % A 3.4 B 4.3 AB 8.6 A 4.5 B 5.8 AB 11.6 
                1 %  5.2  5.8  11.6  6.8  7.8  15.6 

S: Sand   Comp. : Compost    C : Clay  
 
Table 13. Effect of growing media types and growth retardants on chlorophyll a content (mg / g F. W.) of Lolium perenne, L. 

during 2009 and 2010. 
Growing 
media types 
Growth 
retardant 
concentrations 
(ppm) 

Chlorophyll a content (mg / g F. W.) 
   First season   Second season 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

S 2.223 2.271 2.297 2.290 2.311 2.278 2.281 2.339 2.372 2.401 2.423 2.363 
S + Comp. 2.394 2.470 2.522 2.496 2.540 2.484 2.502 2.548 2.593 2.626 2.680 2.590 
S + C 2.443 2.281 2.524 2.536 2.551 2.507 2.554 2.613 2.640 2.680 2.717 2.641 
C 2.531 2.568 2.601 2.592 2.635 2.585 2.692 2.724 2.771 2.752 2.811 2.750 

Mean B 2.398 2.448 2.486 2.479 2.509  2.507 2.556 2.594 2.615 2.658  
L.S.D.     5 % A 0.062 B 0.051 AB 0.102 A 0.077 B 0.042 AB 0.084 
                1 %  0.094  0.069  0.138  0.117  0.056  0.112 

S: Sand   Comp. : Compost    C : Clay  
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Table 14. Effect of growing media types and growth retardants on chlorophyll b content (mg / g F. W.) of 
Lolium perenne, L. during 2009 and 2010. 

Growing 
media types 

Growth 
retardant 

concentrations 
(ppm) 

Chlorophyll b content (mg / g F. W.) 
   First season   Second season 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

S 0.743 0.768 0.408 0.808 0.834 0.791 0.811 0.850 0.886 0.834 0.891 0.854 
S + Comp. 0.817 0.842 0.860 0.868 0.892 0.856 0.864 0.892 0.922 0.888 0.952 0.904 
S + C 0.882 0.906 0.933 0.916 0.955 0.918 0.914 0.932 0.974 0.960 0.996 0.955 
C 0.902 0.927 0.952 0.941 0.969 0.938 0.945 0.972 0.996 1.004 1.017 0.987 
Mean B 0.836 0.861 0.887 0.883 0.913  0.884 0.912 0.945 0.922 0.964  
L.S.D.     5 % A 0.018 B 0.015 AB 0.030 A 0.022 B 0.017 AB 0.034 
                1 %  0.027  0.020  0.040  0.033  0.023  0.046 

S: Sand   Comp. : Compost    C : Clay  
 

 
Table 15. Effect of growing media types and growth retardants on carotenoids content (mg / g F. W.) of Lolium 

perenne, L. during 2009 and 2010. 
Growing 

media types 
Growth 
retardant 

concentrations 
(ppm) 

Carotenoids content (mg / g F. W.) 
   First season   Second season 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

Control 
0 

CCC 
1000 

CCC 
2000 

Alar 
1000 

Alar 
2000 

Mean 
A 
 

S 0.962 1.006 1.027 1.042 1.071 1.021 1.042 1.053 1.122 1.106 1.157 1.096 
S + Comp. 1.020 1.052 1.081 1.060 1.098 1.062 1.124 1.151 1.185 1.204 1.228 1.178 
S + C 1.092 1.131 1.152 1.170 1.198 1.149 1.140 1.192 1.226 1.211 1.250 1.204 
C 1.118 1.142 1.169 1.188 1.240 1.171 1.219 1.250 1.289 1.304 1.341 1.281 
Mean B 1.048 1.083 1.107 1.115 1.152  1.131 1.162 1.206 1.206 1.244  
L.S.D.     5 % A 0.030 B 0.016 AB N.S. A 0.047 B 0.028 AB N.S. 
                1 %  0.045  0.022  N.S.  0.071  0.038  N.S. 

S: Sand   Comp. : Compost    C : Clay  
  

 
 تأثير بعض بيئات ومنظمات النمو على الجازون

 
 محمود عبد الهادي حسن عبده ، فاروق صلاح الدين بدران ، رجاء علي طه ، حسين محمد حسين

جامعة المنيا قسم البساتين –كلية الزراعة   

الية إلى دراسة إمكانية زراعة مسطح الجـازون فـي التربـة الرمليـة بعـد إضـافة محسـنات التربـة إليهـا كبـديل للتربـة الطينيـة تهدف الدراسة الح* 
م وذلك بالإضافة إلى تقليل مصاريف القـص المتتـالي والحفـاظ علـى الوقـت المسـتغل لهـذا القـص المتكـرر وذلـك باسـتعمال بعـض مـؤخرات النمـو وقـد تـ

فــي حــين تــم رش النباتــات بالسيكوســيل والآلار ثــلاث مــرات بفــارق ) طــين+ رمــل  –كمبوســت + رمــل  –الرمليــة  –التربــة الطينيــة (تجربــة أربــع بيئــات 
 .جزء في المليون لكل منها 2000و  1000أربع أسابيع بين كل رشتين بتركيزات 

طـول النبـات ونسـبة التغطيـة والـوزن (ربعـة تحـت الدراسـة بالنسبة لبيئات النمو فقد حدث زيادة كبيرة ومعنوية في كـل الصـفات الخضـرية الأ* 
بالإضــافة إلــى الــثلاث صــبغات للبنــاء الضــوئي نتيجــة الزراعــة فــي التربــة الطينيــة بالمقارنــة بالبيئــات الــثلاث الأخــرى ، ومــن الناحيــة ) الطــازج والجــاف

 .النوعين الآخرين أي التربة المحسنة بالكمبوست أو الطينالأخرى أعطت التربة الرملية أقل القيم في حين تم الحصول على قيم متوسطة من 

نــتج عــن اســتعمال المعــاملات الأربعــة كمــؤخرات للنمــو نقــص واضــح فــي كــل مــن طــول النبــات والــوزن الطــازج والجــاف بينمــا حــدثت زيــادة  *
 .ملموسة في صفة نسبة التغطية وكذلك صبغات البناء الضوئي ولقد وجد أن الآلار كان أكثر تأثيرا من السيكوسيل

 .كان في الغالب معنويا للصفات الخضرية وصبغات البناء الضوئي التداخل بين بيئات النمو ومؤخرات النمو* 

مـع إمـداد النبـات بمـؤخر النمـو الآلار بتركيـز ) بـالحجم 1:  2(يمكن بزراعة مسطح الجازون فـي تربـة رمليـة بعـد إضـافة الكمبوسـت إليهـا * 
 .ك زيادة سريعة في نسبة التغطيةجزء في المليون ثلاث مرات وذلك للحصول على نقص معقول في طول النبات وكذل 2000


