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This study was designed to assess the influence of different soilless and soil-
based media on the growth, yield and flower quality of Tegetes erecta 
(Marigold) under controlled conditions. Seeds were sown in seedling trays 
during winter of 2012. Seedlings were planted in pots, each containing 
different undertaken media, singly or in combination in the form of 
treatment. Data was collected for parameters of vegetative, yield and quality. 
The experiment was set up after the Randomized Complete Block Design and 
analyzed using computational M-State programme. Treatment five, T5 (peat 
compost) recorded the highest plant height, number of side branches, 
number of flowers, stem thickness before bloom , plant height before bloom, 
plant height at the last time of harvest, blooming period, flower diameter 
and total yield, followed by treatment four, T4 ( soil + poultry manure). 
Treatment four, T4, recorded the highest number of days before first flower 
emergence.  Control treatment one, T1, recorded the lowest growth, yield 
and quality by all parameters . T4 and T5 provide the best soil nutrients and 
structure requirements for Marigold production in pots. Thus, it will be 
worthwhile to further exploit treatment combinations of peat compost and 
soil plus poultry manure in the pots for profitable production of Marigold. 
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INTRODUCTION 
 
Marigold, Tegetes erecta belongs to the family of Asteraceae 
and is native to Central and South America, especially 
Mexico. About 33 species of marigold which come in annual 
and perennial herbs of the genus Tegetus with several 
hundred varieties are grown in the world. It is assumed to 
be one of the oldest cultivated flowering plant that 
contributes significantly to the socio-cultural life of Asian 
people (McNeilan, 2000). Marigold occupies a place of pride 
due to diverse uses including, garden landscaping; cut 
flower; home decoration; adornment of social ceremonies 
among others. Two main groups of Marigold namely, 
French and American Marigold are considered to be of 
premium importance based on their characteristics 
including, plant height, growth habit, flower shape and size. 
The plants bear flowers having varieties of colors appearing 
either singly or in combination. It does not grow in just any 
media but requires rich growing media for better results. 
The plant exhibits successful growth in cool winter climate 
with bright sunshine. It is susceptible to persistent frost, 
especially during flowering (Butt and Varis, 2000). In 

recent years, containerized culture/pot culture has gained 
popularity for commercial production of marigold in 
economies where the natural environments are unsuitable. 
The replacement of soil with soilless media in the 
greenhouse is frequently used in many  countries for 
several reasons such as  soil contamination; difficulty in 
controlling pH and EC of soil; slow availability of nutrient in 
the soil; delayed maturity and ripening of crop; relatively 
low yield among others (Butt, 2001). Clark and Burge 
(2002) studied the effects of soilless media pH on the 
amount of flowers cut and tuber production from 
Sandersonia Aurantiaca.  

Where, the amount of flowers cut constitutes 45% of the 
world trade in floriculture production. The use of flowers in 
home decoration has become an integral part of living in 
humane society. The floriculture industry is often seen as 
part of the ornamental industry. However, floriculture 
which involves production of cut flower is distinct, and thus 
treated separately (Bose and Yadav, 1998). World cut-
flower  markets  are  growing  at a current rate of 6-9 % per  
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year. Total consumption of rose has increased since 1985 
from about 12.5 billion dollars to about 25 billion dollars in 
1990. Due to change in the exchange rate between the 
dollar and the guilder, this growth has been spectacular. In 
the nineties, the growth continued. In 1995, the total world 
market was about 31 billion dollars. Taking developments 
in production, imports and economic variables into 
account, consumption of cut flowers is to be expected to 
rise to 35 billion dollars. In international terms, the 
consumption of cut flowers is concentrated in three 
regions: Western Europe, North America and Japan. The 
highest growth is expected in Japan and the USA. The West 
European market is becoming saturated, and as a result, its 
cut flower consumption share is declining. New markets are 
emerging in the Eastern Europe. In one segment of the 
market, cut flowers are becoming preserve of people with 
high incomes. In Japan, domestic consumption of cut 
flowers will become more regular than in the past. In the 
past, consumption was mainly based on special occasions 
and institutional consumption (hotels, parties, and the like). 
This pattern is changing to a more everyday basis. 
Consumption is rising not only in Japan but in other Asian 
countries with rising expendable incomes and a flower-
minded culture. a strong demand increase is also to be 
expected in Latin America if economic development keeps 
accelerating. Growth in cut-flower consumption is greatly 
dependent on the economic development of the different 
parts of world and on flower-based cultures (Butt and 
Varis, 2000). Thus, the chemical and physical properties 
along with the nutritional status, water holding capacity, 
porous status of potting media can efficiently be controlled 
for sustainable plant growth and yield. Ehret et al., (1998) 
observed that clay addition to soilless media promotes 
growth and yield of greenhouse crops. To date very little 
work has been done to find the impact of soilless and soil-
based media on the performance and quality of marigold. In 
view of the importance of marigold production to the 
Pakistani economy this study was carried out to find out 
the influence of soilless and soil based Medias on the 
performance and quality of marigold.  
 
 
MATERIALS AND METHODS 
 
The experiment was conducted at the Greenhouse located 
in the Research Farm of Horticulture Department, PMAS- 
Arid Agriculture University, Rawalpindi- Pakistan. Pure and 
healthy seeds of Marigold, acquired from a certified source 
were transplanted in pots under greenhouse conditions in 
winter season of the year 2012. The five treatments were: 
T1 (control) = Soil alone, T2= Soil + Peat, T3= Soil + Farm 
Yard Manure (FYM), T4= Soil + Poultry manure and T5= 
Peat compost. Each medium was filled in a ten-litre pot. 
Each treatment was comprised of three replications. Single 
seedling was planted in each pot. The set-up was fashioned 
after the Randomized Complete Block Design (RCBD). The  

 
 
 
 
physical and chemical properties of respective growing 
media were analyzed in Soil Science laboratory of Arid 
Agriculture University, Rawalpindi- Pakistan. Stem 
thickness before bloom was taken on weekly basis. Plant 
height before bloom (cm) was measured at weekly 
intervals. Total Number of side branches were counted and 
the average recorded. Numbers of flowers per plant were 
counted at weekly intervals. Flower diameters (cm) were 
counted with the verniercaliper. Numbers of days before 
first flower emergence were counted from the date of 
sowing to first flower emergence on the plant. Blooming 
period was counted from first flower to last flower. Flower 
quality was determined by evaluating, the color, form, 
texture and appearance of the flower on a rating scale 1 to 
9. Total yield was observed by counting the total number of 
flowers per plant at the time of last harvest and was 
employed on the basis of per unit area. Plant height at the 
time of last harvest’ was counted at the time of last harvest. 
 
 
RESULTS AND DISCUSSION 
 
Stem thickness before bloom (cm) 
 
The analysis of variance was performed according to RCBD 
which indicated significant results for all potting media 
treatments. The means were separated with LSD test at 
(P<0.05) level of probability (Table 1). The data presented 
regarding different potting media treatments showed 
highest stem thickness (5.730) was recorded in T5 (peat 
compost),  followed by (5.00) in T4 (soil + poultry manure),  
(4.60) in T3 (soil + Farm Yard Manure FYM), and (4.210) in 
T2 (peat + soil). Minimum stem thickness (4.200) was 
recorded in control treatment T1 (soil alone). Poultry 
manure provides nitrogen necessary for plant growth-
highest stem thickness (Dede et al., 2006). Panandhkumar 
et al., (2004) evaluated the soil properties as affected by 
flyash and distillery effluent on performance of marigold 
(Tagetes erecta).  
 
Plant height before blooming (cm) 
 
The analysis of variance was performed according to RCBD 
which indicated significant results for all potting media 
treatments. The means were separated with LSD test at 5 % 
level of probability (Table 2). The data presented regarding 
different potting media treatments showed highest plant 
height (19.50) was recorded in T5 (peat + compost), 
followed by (17.73) in T4 (soil + poultry manure), (17.10) in 
T3 (Soil + FYM), and (15.43) in T1 (peat + soil). Lowest plant 
height (12.40) was recorded in control treatment, T1 (Soil 
alone). Height of the plant is the result of biochemical 
changes in the plant. It was observed that the soil alone 
presented very low comparatively to other media. It clearly 
indicated that different media (manures) in different 
combinations    have   different   qualitative   and quantitive  
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Table 1.  Effect of different soilless and soil-based growing media 
on stem thickness before bloom of marigold 

 
Treatments Original order Treatments Ranked order 
T1 4.200    D T5 5.730   A 
T2 4.210    D T4 5.000    B 
T3 4.600    C T3 4.600    C 
T4 5.000    B T2 4.210    D 
T5 5.730   A T1 4.200    D 

 

Means followed by same letters in a column are not significantly different from 
each other (P<0.05) by LSD test. 

 
 

Table 2. Effect of different soilless and soil-based growing media on 
plant height (cm) of marigold 

   
Treatments Original order Treatments Ranked order 

T1 12.40    D T5 19.50  A 
T2 15.43    C T4 17.73   B 
T3 17.10   B T3 17.10    B 
T4 17.73   B T2 15.43    C 
T5 19.50  A T1 12.40   D 

 

Means followed by same letters in a column are not significantly different from 
each other (P<0.05) by LSD test 

 
 

Table 3. Effect of different soilless and soil-based growing media on 
number of side branches of marigold 
 
Treatments Original order Treatments Ranked order 
T1 12.50    D T5 21.18    A 
T2 13.80     D T4 17.90    B 
T3 15.97    C T3 15.97    C 
T4 17.90    B T2 13.80    D 
T5 21.18     A T1 12.50    D 

 

Means followed by same letters in a column are not significantly different from each 
other (P<0.05) by LSD test. 

 
 
 
 
effects on pant height. Results are further agreed with Chen 
et al., (2006) who grew seedlings in potting, the mixed ones 
were larger (90-220% in shoot height and 11-420 % in 
total dry weight). After seedlings in nursery, those were 
transplanted in the soil for getting the experimented 
results. 
 
Number of side branches 
 
The analysis of variance was performed according to RCBD 
which indicated significant results for all potting media 
treatments. The means were separated with LSD test at 5 % 
level of probability (Table 3). The data presented regarding 
different potting media treatments showed highest number 
of side branches (21.18) were recorded in T5 (peat 
compost), followed by (17.90 ) in T4 (soil + poultry 
manure), (15.97) in T3 (soil + FYM) and (13.80) in T2 (peat + 
soil). Smallest number of side branches (12.50) was 

recorded in T1 (control). Results are in accordance with 
Ozcelik et al., (1999) who observed that a positive 
mineralization in organic amendment of soil, adds nitrogen 
to it, which enhance plant growth and number of branches.    
 
Number of flowers per plant 
 
The analysis of variance was performed according to RCBD 
which indicated significant results for all potting media 
treatments. The means were separated with LSD test at 5 % 
level of probability (Table 4). The data presented regarding 
different potting media treatments showed highest number 
of flowers (19.67) was recorded in T5 (peat compost), 
followed by (16.00) in T4 (soil + poultry manure), (14.33) in 
T3 (soil + FYM), and (10.00) in T2 (peat + soil). Lowest 
number of flowers (8.667) was recorded in T1 (control). . 
The reason might be due to increasing of photosynthetic 
rate as plant matures. Flowering  usually  starts  coming  up  
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Table 4. Effect of different soilless and soil-based growing media on 
number of flowers per plant of marigold  

 
Treatments Original order Treatments Ranked order 

T1 8.667   C T5 19.67   A 
T2 10.00  C T4 16.00    B 
T3 14.33  B T3 14.33   B 
T4 16.00   B T2 10.00   C 
T5 19.67   A T1 8.667  C 

 

Means followed by same letters in a column are not significantly different from each 
other (P<0.05) by LSD test. 

 
 

Table 5. Effect of different soilless and soil-based growing media on flower 
diameter (cm) of marigold 

 
Treatments Original order Treatments Ranked order 
T1 65.86     D T5 78.83  A 
T2 67.11     D T4 76.27   B 
T3 73.68    C T3 73.68   C 
T4 76.27    B T2 67.11  D 
T5 78.83   A T1 65.86   D 

 
Means followed by same letters in a column are not significantly different from 
each other (P<0.05) by LSD test. 

 
 

Table 6. Effect of different soilless and soil-based growing media on 
number of days before first flower emergence of marigold  

 
Treatments Original order Treatments Ranked order 
T1 47.33  A T1 47.33  A 
T2 45.67  A T2 45.67  A 
T3 37.67  B T3 37.67   B 
T4 30.67  C T5 35.00   B 
T5 35.00   B T4 30.67   C 

 

Means followed by same letters in a column are not significantly different from 
each other (P<0.05) by LSD test. 

 
 
 
when the leaves have attained some maturity. Due to this 
flowers yields increased. Photosynthesis plays an important 
role in plant growth and productivity. The net 
photosynthesis rate is positively associated with the crop 
yield (Arfan et al., 2006) who further studied over the 
exogenous application of salicylic acid and photosynthetic 
capacity in two differently adapted spring wheat cultivars 
under salt stress.  
 
Flower diameter 
 
The analysis of variance was performed according to RCBD 
which indicated significant results for all potting media 
treatments. The means were separated with LSD test at 5 % 
level of probability (Table 5). The data presented regarding 
different potting media treatments showed longest flower 
diameter (78.83) was recorded in T5 (peat compost), 
followed by (76.27) in T4 (soil + poultry manure), (73.68) in 

T3 (soil + FYM), and (67.11) in T2 (peat + soil). Shortest 
flower diameter (65.86) was recorded in control treatment 
T1 (soil alone). Further, the results are in agreement with 
Aminah et al., (2004) who observed the effects of potting 
media and size of root trainers on the growth of Shorea 
leprosula seedlings and got the better results in the form of 
soil-based growing media by which the roots of the S. 
leprosula increased.  
 
Number of Days before first flower emergence 
 
The analysis of variance was performed according to RCBD 
which indicated significant results for all potting media 
treatments. The means were separated with LSD test at 5 % 
level of probability (Table 6). The data presented regarding 
different potting media treatments showed lowest number 
of days before first flowering emergence (30.67) was 
recorded in T4 (soil + poultry manure), followed by (35.00)  
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Table 7. Effect of different soilless and soil-based growing media on 
blooming period of marigold 

 
Treatments Original order Treatments Ranked order 

T1 44.97   E T5 62.47  A 

T2 49.13  D T4 57.80  B 
T3 54.73  C T3 54.73  C 
T4 57.80  B T2 49.13  D 
T5 62.47  A T1 44.97   E 

 

Means followed by same letters in a column are not significantly different from each 
other (P<0.05) by LSD test. 

 

 

Table 8.  Effect of different soilless and soil-based growing media on 
plant height at last harvest of marigold 

 
Treatments Original order Treatments Ranked order 

T1 19.54   D T5 28.72  A 
T2 22.22  C T4 26.11   B 
T3 25.65   B T3 25.65   B 
T4 26.11    B T2 22.22   C 
T5 28.72   A T1 19.54    D 

 

Means followed by same letters in a column are not significantly different from each 
other (P<0.05) by LSD test. 

 

 
 
in T5 ( peat compost), (37.67 ) in T3 (soil + FYM), and 
(45.67) in T2 (peat + soil). Highest number of days taken for 
flowering (47.33) was recorded in control treatment T1 
(soil alone).. Emergence of the first flower would speak 
about the juvenile period of the plant which may be defined 
as the number of days taken from the point of transplanting 
to the point of first appearance of flower. Juvenility has 
been found to be affected by the nature of growth of plants 
under different environments and even when they are 
subjected to different chemical treatments described in his 
research work. It can be postulated that the earlier the 
maturity of the plant from vegetative viewpoint, the higher 
its tendency to flower earlier (Brooking and Cohen, 2002). 
These results are agreed with the findings of Kadota and 
Yoshiji, (2004) who found that media containing peat moss 
and soil shortened number of days to flowering from the 
charcoal with pyroligneous acid and barnyard manure on 
bedding plants.  
 
Blooming period 
 
The analysis of variance was performed according to RCBD 
which indicated significant results for all potting media 
treatments. The means were separated with LSD test at 5 % 
level of probability (Table 7). The data presented regarding 
different potting media treatments showed longest 
blooming period (62.47) was recorded in T5 (peat 
compost), followed by (57.80) in T4 (soil + poultry manure), 
(54.73) in T3 (soil + FYM), and (49.13) in T2 (peat + soil). 
Shortest blooming period (44.97) was recorded in control 
treatment T1 (soils alone)... The results showed that 

treatments having nutrients rich potting media increased 
blooming period in marigold. The results are in agreement 
with the Dede et al., (2006) who found out the evaluation of 
nitrogen provided by the poultry manure increased the 
flowering period from the conducted the experiments on 
the effects of organic waste substrates on the growth of 
impatiens. 
 
Plant height at the time of last harvest 
 
The analysis of variance was performed according to RCBD 
which indicated significant results for all potting media 
treatments. The means were separated with LSD test at 5 % 
level of probability (Table 8). The data presented regarding 
different potting media treatments showed highest plant 
height at the time of last harvest (28.72) was recorded in T5 
( peat compost), followed by (26.11) in T4 (soil + poultry 
manure) (25.65) in T3 (soil + FYM), and (22.22) in T2 (peat 
+ soil). Lowest plant height at last harvest (19.54) was 
recorded in control treatment T1 (soil alone). Height of the 
plant is the result of biochemical changes in the plant. It 
was observed during the study time that the soil alone 
presented very low position as compared to other media. It 
was clearly indicated that different media (manures) in 
different combinations have different qualitative and 
quantities effects on plant height. Chen et al., (2006) they 
obtained highest plant height of E. urophylla by using peat + 
sand + vermiculite as media. They conducted their studies 
other the inoculation of Eucalyptus urophyll with spores of 
scleroderma in a nursery in South China and did the 
comparison of field soil and potting mix. 
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Table 9. Effect of different soil less and soil based growing media on yield 
of marigold  

 
Treatments Original order Treatments Ranked order 
T1 8.667    C T5 19.67  A 
T2 10.00    C T4 16.00   B 
T3 14.33   B T3 14.33   B 
T4 16.00   B T2 10.00    C 
T5 19.67  A T1 8.667    C 

 
Means followed by same letters in a column are not significantly different from each 
other (P<0.05) by LSD test. 

 
 
 
Total yield 
 
The analysis of variance was performed according to RCBD 
which indicated significant results for all potting media 
treatments. The means were separated with LSD test at 5 % 
level of probability (Table 9). The data presented regarding 
different potting media treatments showed largest number 
of flowers (19.67) was recorded in T5 (peat compost), 
followed by (16.00) in T4 (soil + poultry manure), (14.33) in 
T3 (soil + FYM), and (10.00) in T2 (peat + soil). Smallest 
number of flowers (8.667) was recorded in control 
treatment T1 (soil alone). The reason might be due to 
increasing photosynthesis rate that matures plant. 
Flowering usually starts coming up when the leaves have 
attained some mature dimensions. Due to this flowers 
yields increased. Photosynthesis plays an important role in 
plant growth and productivity. The results are further in 
relation with (Arfan et al., 2006) who observed the net 
photosynthesis rate is positively associated with the crop 
yield in asparagus / spring plants the study was conducted 
in two differently adapted wheat cultivars under salt stress.  
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