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ABSTRACT 
 

In order to study the effect of Humic acid on morphophysiological parameters in varieties of tulips, an experiment was 
conducted in research farm of agricultural faculty, University of Zanjan in Iran during 2013 growing season. The 
experiment has two factors, including humic acid at 4 levels (0, 200, 400 and 800 ppm) and varieties of tulips (Tulipa 
Inzell, Tulipa 'Spryng', Tulipa Leen Van Der Mark,  Tulipa 'Early Surprise). The experimental design was in a 
completely randomized design with 3 replications. The results showed that humic acid foliar application had positive 
effect on all attributes in this experiment. The results of the present study indicate HA treatment (800ppm) alone had 
the greatest impact on the amount of chlorophyll a, b, total soluble protein in a leaf and the peroxidase activity. 
Considering the time of flowering, application of HA treatment (800 ppm) took less than the control treatment. The 
highest value of Chlorophyll a, total protein and peroxidase activity were obtained from Tulipa Leen Van Der Mark. 
On the other hand, the lowest value of Total Chlorophyll and total protein and the peroxidase activity were seen in 
Tulipa Inzell. The shortest time of flowering was related to Tulipa Spring and the longest time was recognized in 
Tulipa Inzell. Interaction Tulipa Leen Van Der Mark with HA treatment (800ppm) had the highest value of 
Chlorophyll a and b, total Chlorophyll and protein and peroxidase activity. Tulipa Spring and application of HA 
treatment (800 ppm) had least length of time to start flowering.  
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INTRODUCTION 
 

Tulip (Tulipa) is one of the most economically 
important ornamental plants cultivated to be used as cut 
branches (flowers) and landscaping. Although in many 
peoples' minds tulips are closely associated with The 
Netherlands, various tulip species occur naturally in 
temperate regions across southern Europe and central Asia 
(from the southern Balkans to Siberia and western China), 
North Africa, and the Middle East. The center of diversity 
of the genus is in the Central Asian Pamir and Hindu 
Kush mountains and the steppes of Kazakhstan. Tulips are 
popular spring-flowering garden plants. Millions of tulip 
bulbs are sold annually and thousands of cultivars are 
registered (Veldkamp and Zonneveld, 2012). Among the 
cut flowers, tulip has got the fourth rank after 
chrysanthemum, rose and carnation and among bulbous 
flowers has the first place and every day its importance is 
increasing. Millions of branches of this flower are 
produced and sent all around the world. The Netherlands 
has the first rank among the producers of this flower and 

allocated more than 80% of Tulip business to itself 
(Mobin, 1997). As with the rise of economic of the 
society, the quality of products become more important 
than the quantity, and consumers prefer higher quality 
products, the exporting countries should pay much 
attention to the quality of flowers and ornamental plants. 
Discussing the quality of flowers and ornamental plants, 
genetic factors and factors such as nutrition have a 
significant impact. Through proper and balanced nutrition, 
the quantity and quality of the product increases. One way 
to supply the required nutrients for the plant is the use of 
bio-fertilizers (Ghasemi and Mohammadi, 2008). Humic 
substances are comprised of a complex, amorphous 
mixture of heterogeneous compounds characterized as 
chemically reactive yet refractive produced from the 
decomposition of organic matters (McCarthy, 2001). 
Organic matter in the soil, particularly from dead plants, 
will decompose into allomelanins, amino acids, 
carbohydrates, lipids and other various complex organic 
compounds. When the dead plants fossilize, they form 
peat then low-rank coal, then higher rank coal. Humic 
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substances obtained from fossil sources are chemically 
distinct from soil organic matter or humus formed from 
the decomposition of plants, animals and microorganisms 
in the following ways (Allard, 2006). It is also reported 
that Humic substances which have regulator properties of 
active growth are different among various plants (Lee and 
Bartlett, 1976). The primary use of this humic substance is 
as a subsidiary to enhance plant uptake of nutrients, 
particularly rare elements (Karr, 2001). Humic acid 
increased uptake from the soil, and increases the yield and 
chlorophyll synthesis (Nardi et al., 2002). Humic 
substances play an important role in causing resistance to 
diseases, mainly in the form of soil organic matter (Cook, 
1988). Humic acid increases the antioxidant compounds 
in plants. Antioxidative enzyme destroy free radicals, As a 
result, they have an important role in plant defense system 
(Mittler et al., 2004). Reducing the time of flowering is 
probably due to faster root development and faster 
nutrient absorption, which would accelerate the growth 
and achieving maturity stage (Şahseven and chamani, 
2015). 

 
MATERIALS AND METHODS 

 
In order to study the effects of humic acid foliar 

application on peroxidase activity and Biochemical 
substances in varieties of tulips, an experiment was 
conducted in research field of University of Zanjan in Iran 
during 2013 growing season. This experiment has two 
factors, including humic acid at 4 levels (0, 200, 400 and 
800 ppm) and varieties of tulips (Tulipa Inzell, Tulipa 
'Spryng', Tulipa Leen Van Der Mark,  Tulipa 'Early 
Surprise). The experimental design was in a completely 
randomized design with 3 replications. The field was 
cleared and divided into ridges. The bulbs of each of the 
tulip varieties were prepared in Karaj Research Institute 
and in late February, they were planted on the ridges in 
the garden. For each of the varieties 3 replicable ridges 
were chosen randomly and in each ridge the desired 
treatments were chosen randomly on each stack. And in 
each of the 3 replicable ridges related to each variety, 
there were 12 treatments which in fact; each experimental 
unit includes the plants in one meter square. In March 
2013 humic acid treatment was started at 4 levels. From 
the time bulbs were planted up to the moment the first 
flower was opened on the stem (in days) was considered 
as the time span for flowering. After two months of 
treatment, almost the end of May, leaves of various tulips 
were sampled and lyophilized. The samples were used to 
measure the amount of chlorophyll (according to Arnon 
1949). According to this method, a known amount of 
black gram leaf tissue 100 mg was suspended in 10 mL of 
80% acetone. Peroxidase enzyme was determined by 
Aebi's method (1984) and protein (Bedford's method). 
Finally, all data were analyzed with MSTATC. 

 
RESULTS AND DISCUSSION 

 
Analysis of variance (table 1) shows that different 

levels of humic acid had a significant effect on 
Chlorophyll a, b, total Chlorophyll and soluble protein 
and the peroxidase enzyme in %1 level. As it can be seen 
in table 3 with increasing the density of humic acid, the 

amount of Chlorophyll a, b and total was increases. The 
highest value of Chlorophyll a, and b (0.97 and 0.89 mg in 
per gram of tissue) is related to HA treatment (800ppm). 
Considering the total Chlorophyll, the highest value (1.76) 
is related to HA treatment (800ppm) which has a 
significant difference with levels 400 and 800 acid. The 
lowest value of Chlorophyll a, b and total was observed in 
control treatment. Considering the total Chlorophyll 
between the treatments 400 and 800, there wasn't a 
significant difference. Shahsavan and Chamani (2013) 
were states that higher density of humic acid (500 and 
1000 mg in liter) had the greatest impact on increasing the 
amount of Chlorophyll. An increase in the amount of 
chlorophyll due to increased nutrient uptake by the plant 
was because of increased plant growth and chlorophyll 
concentrations compared with the control plants. Humic 
matters increase the nutrients absorption such as Nitrogen, 
so it causes an increase in chlorophyll and photosynthesis 
and this way increases the growth. Maintaining adequate 
amounts of iron and zinc in a solution with the help of 
humic acid is known as the main reason for the increase in 
the amount of chlorophyll in the leaf tissue of creeper 
Bent Grass (Chen and avaid, 1990). The table of 
comparing means (3-4) shows that the highest amount of 
protein present in the leaf is in HA treatment (800ppm) 
(2.45 mg per gram of fresh weight). The amount of 
soluble protein in the leaf shows a decrease in the control 
group which didn't have a significant difference between 
the HA treatment 200 and 400 ppm. Lotfi et al (2015) 
investigated the effects of humic acid (control, 3 and 6 mg 
per liter) on some biochemical and physiological 
parameters of canola (Brassica napus L) under different 
circumstances of water pressure. Table (3-4) shows that 
among the treatments, the one with HA (800ppm) 
allocated the highest peroxidase activity (0.24 absorption 
per minute per milligram protein) to itself. The lowest 
amount of leaf peroxidase activity (0.06) was in the 
control treatment which had no significant difference with 
the HA treatment of 200. Increasing humic acid, the 
activity of antioxidant enzymes increased. Using humic 
acid with density of 200 mg in 1 kg soil caused an 
increase in soluble protein, and some parameters 
including Chlorophyll, sugar, potassium, phosphor, and 
the relative water content in radish plant under cadmium 
pressure. In an experiment on the plant Grass Bennett, the 
consumption of humic acid increased the activity of 
antioxidant enzymes from 23% to 100%, which led to the 
increase of plant growth (Liu and Cooper, 2000). The 
comparison of means (Table3-4) shows that considering 
the time, the start of flowering took the longest period in 
control treatment and the least amount of time was related 
to the treatment 800. The effect of accelerating flowering 
by humic acid can be due to the increase in the amount of 
chlorophyll in higher concentrations, which in turn leads 
to an increase in photosynthesis and thus reduces the 
length of germination period, so higher density of humic 
acid can lead to the reduction of seedling period and 
acceleration of flowering in purple wallflower (Shahsavan 
and Chamani, 1393).  

Variance analysis of traits (Table 1) proves that 
regarding total chlorophyll, there is a significant 
difference (%5 level) among 4 varieties. And regarding 
chlorophyll a, Protein, and peroxidase enzyme, there is a
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Table 1: Analysis of variance on corn attributes affected by irrigation withholding in different growth stages and humic acid foliar 
application 

Pc Aa Cht Chb cha Tf S.O.V
2.25** 0.04** 0.34* 0.01ns 0.14** 155.69** Humic acid foliar application 
0.3** 0.07** 1.25** 0.41** 0.51** 166.86** Cultivar 
0.02* 0.01** 0.04* 0.01* 0.01* 9.25* Interaction(cultivar × humic acid application) 
0.01 0.01 0.11 0.02 0.01 6.29 Error 
4.24 27.30 22.11 19.13 12.12 4.28 C.V 

*,** and ns significant at 0.05, 0.01 and no significant. 
  
Table 2:  Compares the average Effect of humic acid studied attributes 

Aa Pc Cht chb cha Tf Treatment levels 
0.06c 2.07c 1.10 b 0.48c 0.50d 62.92a HA=0 
0.10 c 2.24b 1.31ab 0.56bc 0.63c 59.58ab HA=200 
0.15b 2.31b 1.74a 0.73ab 0.80b 57.92b HA=400 
0.24a 2.45a 1.76a 0.89a 0.97a 54.08c HA=800 

 
Table 3: Compares the average Effect of tulip varieties on each of the studied traits  

Aa Pc Cht Chb cha Tf Treatment 
0.08c 1.67c 1.48a 0.68a 0.74ab 63.08a Tulipa Inzell 
0.16b 2.54a 1.48ab 0.66a 0.70bc 54.92c Tulipa  Spryng 
0.21a 2.63a 1.69ab 0.70a 0.85a 59.83ab Tulipa  Leen Van Der Mark  
0.09c 2.21b 1.28b 0.63a 0.60c 56.67bc Tulipa   Early Surprise 

 
Table 4: Compares the average interaction of humic acid and varieties of tulips on each studied traits 

Aa Pc Tch chb cha Tf Treatment 
0.04gh 1.55h 1.21defg 0.49f 0.59ghij 66.00 a A1 b1 
0.07fgh 1.65h 1.31cdefg 0.56def 0.66fgh 63.33abc A1b2 
0.10ef 1.68h 1.75abcd 0.80bc 0.81cde 63.33abc A1b3 
0.13e 1.82g 1.64abcde 0.87abc 0.91bc 59.67cde A1b4 
0.07fgh 2.33de 1.07fg 0.45f 0.53hij 59.00de A2b1
0.11ef 2.56bc 1.38bcdefg 0.58def 0.63fghi 56.67 ef A2b2 
0.18cd 2.59abc 1.70abcde 0.70cde 0.73efg 53.33 fg A2b3 
0.30 b 2.70ab 1.77abc 0.93ab 0.92bc 50.67g A2b4 
0.09efgh 2.45cd 1.18efg 0.50ef 0.49ijk 62.33abcd A3b1 
0.14de 2.65ab 1.58abcdef 0.57def 0.76def 61.33bcd A3b2 
0.22c 2.71a 2.09a 0.70cde 0.99b 60.67bcde A3b3 
0.39a 2.72a 1.90ab 1.02a 1.17a 55.00f A3b4 
0.04h 1.94g 0.97g 0.50 ef 0.36k 64.33ab A4b1 
0.09 efg 2.12f 1.00g 0.52 ef 0.48jk 57.00ef A4b2 
0.10 ef 2.26ef 1.43bcdefg 0.74bcd 0.68efg 54.33fg A4b3 
0.14 de 2.55bc 1.72abcde 0.76bcd 0.867bcd 51.00 g A4b4 

 
significant difference (%1 level). But it was not 
significant regarding chlorophyll b. According to the 
comparison of means (Table 4) highest value of 
chlorophyll a (0.85) was observed in the Tulipa Leen Van 
Der Mark, and the lowest value in the Tulipa Early 
Surprise. Tulipa Van Der Leen Mark has the highest total 
chlorophyll (1.69) and the lowest (1.28) was related to the 
Tulipa 'Early Surprise. Tulipa Van Der Leen the foliage 
color is green and almost long. Lamina is the active part 
of a leaf which often is green because of containing 
Chlorophyll. Since the appearance of leaves, leaf length 
and leaf surface of plants are very different, this can affect 
the amount of chlorophyll. According to mean 
comparison (Table4-4) regarding soluble protein, the 
highest amount (2.63) goes to Tulipa Leen Van Der Mark 
and the lowest (1.67) goes to Tulipa Inzell. Peroxidase 
enzyme activity has the highest amount (0.21) in Tulipa 
Van Der Leen and the lowest peroxidase activity (0.08) 
was observed in Tulipa Inzell. According to mean 
comparison (Table 4-4) regarding the start of flowering, 
the longest time was related to Tulipa Inzell (63.08) and 
the least amount of time was observed in Tulipa Spryng 
(54.92). Budding time of Tulipa Spryng is in mid-spring.  

The variance analysis of evaluated traits (table 1) 
shows that the mutual effect of humic acid and cultivars 
had a significant impact on chlorophyll a, b, total, and the 
amount of soluble Protein at %5 level, and had a 
significant impact on peroxidase enzyme activity at %1 
level. Based on mean comparisons (table 2) with the 
treatment of HA (800ppm) in Tulipa Leen Van Der Mark 
has the highest value (1.17) of chlorophyll a and the 
lowest amount is related to Tulipa   Early Surprise (0.36) 
with HA (0ppm). Mean comparison (table 2-4) proves that 
with the treatment of HA (800ppm) Tulipa Leen Van Der 
Mark has the highest value (1.02) of chlorophyll b and the 
least amount (0.45) was observed in Tulipa Spryng with 
HA (0ppm). It also proves that with the treatment of HA 
(400ppm), Tulipa Leen Van Der Mark has the highest 
value (2.09) of total chlorophyll and the lowest amount is 
related to Tulipa Early Surprise (0.97) with HA (0ppm). 
An increase in the amount of chlorophyll in plants is due 
to increased absorption of macro and micro elements 
(Ayman et al., 2009). Research proved that humic acid 
increased leaf chlorophyll content in wheat varieties of 
Sayonz and Sabalan (Khazaei et al. 2009). Based on table 
2-4, with the treatment of HA (800ppm) Tulipa Leen Van 
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Der Mark had highest value (2.72) of the amount of 
soluble protein and least amount is of HA (0ppm) Tulipa 
Inzell cultivar (1.55). Also with the treatment of HA 
(800ppm) Tulipa Leen Van Der Mark had highest value 
(0.39) of peroxidase activity and the lowest value (0.04) 
of peroxidase activity goes to treatment HA (0 ppm) 
Tulipa Inzell and the Tulipa Early Surprise. Moreover, 
based on table 2-4 with the treatment HA (0 ppm), Tulipa 
Inzell took longest time (66) to start flowering and the 
shortest time of flowering (50.67) was observed in Tulipa 
Spryng with the treatment HA (800ppm).  
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