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Abstract. A research study was conducted to determine the effects of different doses of humic acid 
(HA) on growth and yield of marigold at Horticulture Nursery Univ. of Haripur, Khyber 
Pakhtunkhwa, during the spring season. The experiment was laid under Completely Randomized 
Design with 5 replications and 8 pots per replication were used. The treatments of humic acids were 
(T1= control, T2= 250, T3= 750, T4= 1000 ml/L respectively). Significant differences were found 
in treated flowers. The higher values were noted in leaf length, flower length, number of flowers per 
plants and flower width. The higher values of leaf length (7.46 cm), number of flowers per plant 
(2.9), flowers width (9.92 cm) and flowers length (20.18 cm) were found by the application of  
750 ml/L of HA. However the maximum number of flowers per plant was (5), flower width  
(1.48 cm) and flower length (3.28 cm) were found with the application of 1000 ml/L HA. 

Introduction 
Calendula (Calendula officinalis L.) is one of the major ornamental and medicinal plant it 

known as pot marigold. It belongs to family Asteraceae. The name of Calendula officinalis L. 
comes from Latin word (Calend) meaning the first day of each month because this plant has a long 
flowering period and move in the solar radiation [1]. 

Origin of calendula is west Asia and Mediterranean. Many times the calendula was 
considered as an ornamental plant before its medicinal properties known. The plant was first 
cultivated as a herbal medicine in Europe in the 17th century and now there is in Germany, Czech 
Republic, Slovakia, Austria and Switzer Land, Hungary and recently in Egypt and Syria. Calendula 
also grows in Palestine, Iraq, Saudi Arabia, Egypt, Libya, Tunisia, Algeria, Morocco, Canary 
Islands, southern Spain Turkmenistan, Afghanistan, Pakistan and Kashmir [2]. 

Vegetative part of calendula plant is covered with fine hairs. Lower leaves are paddle while 
upper leaves are smaller and pointed. Composite flowers are yellow to orange and born on multi-
branched stalk. Flowers are heterogeneous. Seeds are grey or light brown in color, vary in shape 
and decrease in size towards the center of the head. 

Cultivation of calendula is stimulated by the pharmaceutical industry as well as by developing 
manufacturing of cosmetics. The pharmaceutical industry uses either florets or completes composite 
flowers of calendula which are deep orange in color and have a specific smell and bitter taste. 
Calendula plant material contains a wide range of active substances, including essential oil, 
triterpene saponins, flavonoids, carotenoids, saponins, polyacetylenes, sterols, carbohydrates, 
vitamin C, mucilages and minerals, e.g. manganese, which makes the plant an important source of 
preparations with therapeutic effects used in pharmacy and medicine [3, 4]. 

Calendula is used in soups, stews and salads. It is used in different products e.g. toothpaste, 
shampoo, skin care products. Seeds of calendula are used as oil seed. Its seed contains 40-60 % oil. 
This oil is used in cosmetics, paint and coating. Calendula oil reduces inflammation. It is used in 
wound healing and as antiseptic. It is also better for skin diseases [5]. 

Use of humic acid and bio-fertilizers is proposed to modify soil texture, soil structure 
integrity, aeration and increase nutrient absorption. Humic acid is a commercial product containing 
abundant nutrients improves soil fertility and increase the availability of nutrients to plants and thus 
it influences plant growth and yield [6]. 
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It was found [7] that humic acid containing compounds in Hoagland solution, increased 
nitrogen uptake and improved overall yield in cucumber (Cucumis sativus L). In was reported [8] 
that the use of humic acid and chemical fertilizers improves nutrient absorption in lettuce (Lactuca 
sativa). 

Keeping in mind the importance of humic acid the present study was launched to evaluate the 
influence of different doses of Humic acid on growth, yield and flowering of (Calendula 
officinalis). 

Materials and Methods 
Experimental site 

The pot experiment was conducted in Calendula (Calendula officinalis L.) was carried out in 
Horticulture Nursery, The University of Haripur located at 33° 43' 59.99" N and 72° 34' 59.99" E of 
Khyber Pakhtunkhwa, Pakistan at elevation of 610 meters above the sea level. In each pot 1 
Calendula plant was sowed and four treatments were tested. 

Media preparation and Cultural practices 
Pots were filled with light soil about (2 kg), classified as good rye complex soil, developed 

from heavy loamy sand and these pots were subjected to humic acid treatments (0, 250, 750,  
1000 ml L-1) on the basis of complete randomized design with 5 replications. Soil moisture was 
maintained at around of water capacity. Pot marigold inflorescences were harvested in the full 
bloom phase, every 5 days (5 to 7 times during a growing season.) Before the harvest, biometric 
quantities of the plants were taken, including the number of flowers plant-1, Size of flowers, number 
of leaves plant-1 and length of leaves were determined.  

Treatments 
T1=Control 
T2= 250 ml L-1 
T3= 750 ml L-1 
T4= 1000 ml L-1 

Data collection 
The following growth and developmental parameters were measured during the experiment: 
1. Number of leaves plant-1 

2. Leaf length (cm) 
3. Number of flowers plant-1 
4. Flower width (cm) 
5. Flower Length (cm) 

Statistical analysis 
The data collected were analyzed statistically according to the procedure given by Jandel 

Scientific (1991) using Statistic, 2000 package and Least Significant Difference (LSD) test were 
used for any significant difference among the treatments as suggested [9].  

Results and Discussion  
Effect of different doses of humic acid on number leaves plant 

The effect of different doses of humic acid on the total number of leaves was found non-
significant (Table 1). The maximum number of leaves (16.3) was found in treatment T2 (250ml L-1) 
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while the minimum number of leaves was found (11.7) in treatment T4 (1000 ml L-1). Humic acid 
applied at the rate of 250 ml L-1 gave better results than 1000 ml L-1of humic acid. The similar 
results were reported by [10] concluded that the humic acid in 250 ml L-1 concentrations, increased 
the number of marigold leaves which could be due to positive mineral effects and the hormonal 
activity of humic acid on vegetative growth.  

Effect of Humic acid levels on leaf length 
The observation revealed that the application of humic acid at different doses had a significant 

effect on the leaf length of calendula flower (Table 1). The result showed that the maximum leaf 
length (7.46 cm) was achieved by calendula flower when humic acid was applied at the rate of  
750 ml L-1. However, decreased in leaf length was found (3.54 cm) in control. The similar finding 
was related to [11] who investigated the effect of humic acid on leaf area and length and concluded 
that HA improves the physiological processes within the plant. 

Effect of Humic acid levels on the number of flowers plant 
The results indicated that the application of humic acid at different levels had a significant 

effect on the number of flowers plant-1. The analysis of variance showed that the maximum 
numbers of flower (2.9) were observed when humic acid was applied at the rate of 750 ml L-1. 
While the minimum numbers of flower (0.80) were recorded in control treatment (Table 1). [12] 
Also concluded that calendula plant has more flower by humic acid as foliar application. 

Effect of Humic acid levels on flower width  
According to the analysis of variance, the levels of humic acid on flower size had a significant 

effect (Table 1). The maximum size of flower (9.92 cm) was recorded when humic acid was applied 
at the rate of 750 ml L-1 and the minimum was recorded (1.4 cm) at the rate of 1000 ml L-1.[13] 
reported that humic acid increase number of flower and width of flower with the presence of GA3 
(plant growth regulator).  

Effect of Humic acid levels on flower length  
The analysis of variance revealed that the recorded data was highly significant (Table 1). The 

result showed that maximum length of flower (20.18 cm) was recorded when humic acid was 
applied at the rate of 750 ml L-1 and the minimum was recorded (3.28 cm) at the rate of 1000ml L-1. 
However, humic acid at the rate of 750 ml L-1 gave a better result as compare to apply at the rate of 
1000 ml/L humic acid level. These result matched with [14, 15] recorded that application of humic 
acid to African marigold plants at 100 ppm concentration envisaged the maximum plant height, 
spread of plant and flower yield when compared with other treatments. 

Table 1. Effects of Humic acid doses on growth and flowering of calendula. 

Foliar doses of 
Humic acid  

Number 
of leaves 
plant-1 

Leaf length 
(cm) 
 

Number of 
flowers plant-1  

Flower 
width (cm) 
 

Flower length 
(cm)  

Control  14.6 AB 3.54 C 0.8 BC 1.68 B 6.54 BC 

HA 250 ml L-1 16.3 A 4.38 BC 2.3 AB 6.6 A 13.28 B 

HA 750 ml L-1 13.8 AB 7.46 A 2.9 A 9.92 A 20.18 A 

HA 1000 ml L-1 11.7 B 4.92 B 0.3 C 1.48 B 3.28 C 

Mean 14.1 5.0 1.5 4.9 10.7 

LSD ≤ 0.05 4.5717 1.2308 1.6376 4.1993 6.8889 
Means with different letter (s) in columns are significantly different at p<0.05. 
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Conclusions 
It was concluded from the study that lower dose of HA at 250 ml L-1 produced the maximum 

number of leaves plant-1 of calendula, however, leaf length, flower length, flower size by width and 
number of flowers plant-1 were significantly improved with the application of HA  at 750 ml L-1. 
Hence HA at 750 ml L-1 was considered the best dose for calendula plant in the prevailing soil and 
environmental conditions. 
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