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The research entitled Influence of humic acid and phosphorus doses on flowering attributes of tuberose 
under lath house condition” of Agriculture Department (Horticulture) at University of Swabi during Spring, 
2017. The experiment was performed in Randomized Complete Block Design (RCBD) with two factors 
(Humic acid and Phosphorus) having sixteen treatment combinations (P0=0 k ha-1, P1=50 Kg ha-1, 
P2=100 Kg ha-1, P3=150 Kg ha-1 and H0=0 Kg ha-1, H1=10 Kg ha-1, H2=20 Kg ha-1, H3=30 Kg ha-1) and 
three replications. Results indicates that humic acid and phosphorus has significant effect on flowering 
attributes of tuberose. Humic acid delay first floret initiation, days to full blossom, increase floret 
diameter, number of petals floret-1, pre-harvest floret life and florets spike-1. Phosphorus shows no 
significant effect for first floret initiation, days to full blossom while it has significant results for floret 
diameter, number of petals floret-1, pre-harvest floret life and floret spike-1. Phosphorus increase floret 
diameter, pre-harvest floret life, number of petals floret-1, pre-harvest floret life and florets spike-1. It is 
concluded and recommended that humic acid and phosphorus at the amount of 30 kg ha-1 and 150 kg 
ha-1 should be applied for significant results of flowering in tuberose. 
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INTRODUCTION 

Tuberose (Polianthus Tuberosa L) lies in 

amaryllidaceae family and is perennial in nature, 
used as cut flower worldwide (Singh and Shankar, 
2011). It is originated from Mexico (Hutchinson, 
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1934). Tuberose is best suited for cultivation in 
tropical to subtropical and temperate climates 
(Asif et al. 2001). 

It is an important cut flower which have both 
aesthetic as well as economical value. Tuberose 
produces attractive and fragrant white flowers 
which occupies very selective and special position 
among the ornamental bulbous plants (Sood and 
Nagar, 2005). The oil extracted from tuberose 
flowers is one of the most expensive raw material 
for making perfumes (Kabir et al. 2011). 
Nowadays, tuberose flowers are used as floral 
decoration at receptions, churches and at 
wedding ceremonies for decorative purposes, 
while it is also used as funeral flower.  

Phosphorus is an essential nutrient required 
for the optimum growth and reproduction process 
of the plant. It performs several important plant 
functions i.e. energy transportation, 
photosynthesis, starches and sugars 
transformation and movement of nutrients within 
the plant, normal development and timely 
maturity. Phosphorus deficiency is not obvious, 
but one can tell of its presence if plants fail to 
grow to their normal size or take too long to 
mature. Deficiency of phosphorus in the plant 
causes cells to become smaller, with thicker walls 
and greater lignification of the walls which leads 
darker green color to the plant (Ellis and Swaney, 
1947). Phosphorus is very crucial at the early 
stages of development of plant because it is 
difficult to reverse the effects of the deficiency 
when signs of stunted growth appears. Even side 
bulbs produce quality flowers by increasing 
application of phosphorus (Cirrito and Zizzo, 
1981). Maximum florets spike-1 and yield of 
flowers were obtained due to the provision of 
phosphorus at the rate of 75 kg ha-1 (Paryiban and 
Khader, 1999).  

Humic acid is not a fertilizer but it functions as 
metal chelating system (Pettit, 2004), as it 
chelates nutrient compounds in plant available 
form. Humic acid (HA) application improves soil 
aggregation, structure, water permeability fertility, 
water holding capacity and increases microbial 
activity and cation exchange capacity (Mohamed, 
2012). Moreover, they are responsible for the 
growth of the plants such as leaf development, 
stem and root elongation, flowering etc. and they 
are also aid in biological process such as the 
production of plant growth-influencing substances 
as free enzymes (Arancon et al. 2007). 
Application of humic acid make it easy for the 
plants to uptake nutrients i.e. N, P, K, Ca, Mg, Cu, 
Fe and Zn, increases yield of flowers and 

improves quality of flower (Nikbakht et al. 2015). 
Humic acid also have the capability to create 
resistance to the plant environmental stresses 
(Ferrara et al. 2007).  

Look to the importance of tuberose; the 
current research entitled “ Influence of humic acid 
and phosphorus doses on flowering attributes of 
tuberose under lath house condition was designed 
to optimize the best levels of phosphorus and 
humic acid for flowering attributes of tuberose. 
  
MATERIALS AND METHODS 
A field experiment entitled Influence of humic acid 
and phosphorus doses on flowering attributes of 
tuberose under lath house condition was held at 
Agriculture Department (Horticulture) at University 
of Swabi during spring, 2018. Experiment was laid 
out with two factors in Randomized Complete 
Block Design (RCBD) having sixteen treatment 
combinations with three replications. There were 
four levels of phosphorus (P0=0 k ha-1, P1=50 Kg 
ha-1, P2=100 Kg ha-1, P3=150 Kg ha-1) and four 
levels of humic acid (H0=0 Kg ha-1, H1=10 Kg ha-1, 
H2=20 Kg ha-1, H3=3 Kg ha-1). Each plot was 
consisted of sixteen bulbs which were planted at 
eight inches apart from each other while row to 
row distance was maintained 1.5 feet. Total 256 
bulbs were planted in each replication while total 
768 bulbs were used in experiment. Bulbs were 
planted on 14th April 2018 while other cultural 
practices like fertilization, irrigation, hoeing etc., 
were practiced regularly.  
The following parameters were studied during 
experiment: 

Days to first floret initiation 
Days to first floret initiation was recorded from the 
date of tuberose bulb insertion in the soil till first 
floret initiation and then average was measured.      

Days to full blossom 
Days to full bloom was recorded from date of 
planting till hundred percent of spike bloom in 
each treatment and then average was calculated. 

Floret diameter (mm) 
Floret diameter was measured in millimeter (mm) 
through Vernier caliper in each treatment and then 
average was recorded. 

Number of petals floret-1 

Number of petals floret-1 was determined through 
counting by hands in each treatment and then 
average was recorded.  
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Pre-harvest floret life 
Pre- harvest floret life was examined from the 
date of first floret initiation till dying of floret and 
then their mean was recorded. 

Florets spike-1 

Florets spike-1 were counted by hands in each 
treatment for all replication and then their mean 
was calculated. 

Statistical analysis 
The experimental design used was Randomized 
complete block (RCBD) two factorial design. The 
observation collected was analyzed through 
computer software statistics, the method of 
analysis of variance (ANOVA) was applied and 
difference among treatments was separated out 
using least significant difference (LSD) method of 
comparison at 5% probability level Steel et al. 
1997). 
 
RESULTS AND DISCUSSION  

Days to first floret initiation 
The analysis shows that humic acid has 

significant effect on days to 1st floret initiation of 
tuberose while phosphorus and its interaction with 
humic acid presents non-significant results on 
days to 1st floret initiation (Table 1). 

Highest (136.27 days) to first floret initiation of 
tuberose was examined in untreated plants 
(control plants) pursued by (127.28 days) was 
reported in plants fed with 10 kg ha-1 of humic 
acid. The minimum days (117.65 days) to 1st floret 
initiation was noticed in plants tested with 20 kg 
ha-1 pursued by (117.49 days) to 1st floret initiation 
was viewed in plants provided with 30 kg ha-1 of 
humic acid. 

Humic acid application reduces days to first 
floret initiation, as humic acid increases fertility of 
the soil. Floret opening is an exhaustive process, 
which needs energy for initiation. This energy for 
floret opening is provided by humic acid 
application. Similarly, lilium blooms eight days 
earlier due to application of humic acid as 
compared to untreated plants (Chang et al. 2012). 

Days to full blossom 
The analysis shows that humic acid has 

significant effect on days to full blossom of 
tuberose while phosphorus and its interaction with 
humic acid has non-significant effect on days to 
full blossom (Table 1). 

Highest days (155.83 days) to full blossom of 

tuberose was examined in untreated plants 
(control plants) pursued by (139.07 days) was 
reported in plants fed with 10 kg ha-1 of humic 
acid. The minimum days (130.90 days) to full 
blossom was noticed in plants tested with 30 kg 
ha-1 of humic acid pursued by (129.98 days) was 
viewed in plants provided with 20 kg ha-1 of humic 
acid. 

As humic acid reduces days to full blossom, it 
might be due the fact that humic acid increases 
chlorophyll content which obviously strengthen 
photosynthesis due to which more food will be 
available to the plant and hence flower will reach 
to full blossom in less days (Liu et al. 1998). It was 
also observed that humic acid induces eight days 
earlier flowering (Chang et al. 2012). Similar 
results were also recorded by Ali et al. (2014). 

Floret diameter (mm) 
The analysis shows that humic acid and 

phosphorus has significant effect on floret 
diameter of tuberose, but their interaction gives 
non-significant results for floret diameter (Table 
1).Maximum diameter (6.74 mm) of floret of 
tuberose was examined in plants tested with 30 
kg ha-1 humic acid pursued by (6.59mm) was 
measured in plants fed with 20 kg ha-1 of humic 
acid. The minimum (6.43 mm) floret diameter was 
noticed in plants provided with 10kg ha-1 pursued 
by (5.00 mm) was viewed in untreated plants. 

 Maximum diameter (6.44mm) of floret of 
tuberose was examined in plants tested with 150 
kg ha-1 phosphorus pursued by (6.43 mm) was 
measured in plants fed with 100 kg ha-1 of 
phosphorus. The minimum (6.00 mm) floret 
diameter was noticed in plants provided with 50 
kg ha-1 of phosphorus pursued by (5.89 mm) was 
viewed in untreated plants. 

Result showed that application of phosphorus 
increases floret diameter of tuberose, it might be 
due to the fact that application of phosphorus 
increases the photosynthetic activities of the plant 
(Field and Mooney, 1986)  and hence more food 
will be available to the plant for the enlargement of 
cell i.e. floret cells. Similar result was recorded by 
Younis et al. (2013), examined that application of 
phosphorus increases flower size in dahlia. 

Humic acid application increases diameter of 
floret, it might be due the fact that humic acid 
plays an important role in accumulation of 
nutrients to roots due to which more nutrients will 
be available to plant which results in increase in 
floret diameter (Shehata et al. 2011).  
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Table 1: Days to 1st floret initiation, days to full blossom, floret diameter effected by phosphorus 
and humic acid levels. 
 

 Days to 1st floret Days to full Floret diameter 
 Initiation blossom (mm) 

Phosphorus    

(kg ha-1)    

0 122.24 139.92  5.89 b 

50 131.33 145.69 6.00 b 

100 122.04 134.98 6.43 a 

150 123.07 135.19 6.44 a 

LSD (0.05) ns ns              *0.39 

Humic acid    

(kg ha-1)    

0 136.27 a 155.83 a 5.00 b 

10 127.28 ab 139.07 b 6.43 a 

20 117.65 b 129.98 b 6.59 a 

30 117.49 b 130.90 b 6.74 a 

LSD (0.05)             *12.27             *11.66               *0.39 

 
Ahmed et al. (2013), also found that humic acid 
application improves vegetative growth as well as 
improve floral growth. Similar results were 
recorded by Khodakhah et al. (2014). 

4.4 Number of petals floret-1 
The analysis shows that humic acid has 

significant effect on number of petals floret-1 of 
tuberose but phosphorus and their interaction 
have non-significant result on number of petals 
(Table 2). 

Highest (6.49) number of petals floret-1 of 
tuberose was examined in plants tested with 20 
kg ha-1 humic acid pursued by (6.19) was reported 
in plants fed with 30 kg ha-1 of humic acid. The 
minimum (6.11) number of petals floret-1 was 
noticed in plants provided with 10 kg ha-1 pursued 
by (5.86) was viewed in untreated plants. 

The result shows that humic acid application 
increases number of petals floret-1, this might be 
due to the fact that humic acid has the capability 
to reduce evaporation of water, increase moisture 
holding capacity of soil, improve the permeability 
of the plant membranes, intensify enzyme 
systems of plants, speed up cell division, boost up 
root development and plants grow healthier, due 
to such importance of humic acid plant have more 
food to use and hence more number of florets 
build up (Khaled  and Fawy, 2011). 

Pre-harvest floret life 
The analysis shows that humic acid and 

phosphorus has significant effect on pre- harvest 
floret life of tuberose while their interaction has 
non-significant results on pre-harvest floret life 
(Table 2). 

Highest (3.33 days) pre-harvest floret life of 
tuberose was examined in plants tested with 30 
kg ha-1 humic acid pursued by (3.27 days) was 
reported in plants fed with 10 kg ha-1 of humic 
acid. The minimum (3.22 days) pre-harvest floret 
life was found in plants provided with 20 kg ha-1 
pursued by (2.83 days) was viewed in untreated 
plants. 

Highest (3.33 days) pre-harvest floret life of 
tuberose was examined in plants tested with 150 
kg ha-1 phosphorus pursued by (3.32 days) was 
noticed in plants fed with 100 kg ha-1 of 
phosphorus. The minimum (2.94 days) pre-
harvest floret life was reported in plants provided 
with 50 kg ha-1 pursued by (2.86 days) was 
viewed in untreated plants. 

 Phosphorus also increases the pre-harvest 
floret life of tuberose. It has also been observed 
that phosphorus application increases the vase 
life of gladiolus floret (Sabastian et al. 2017). 
Phosphorus application enhances the blooming 
time of dahlia flower (Younis et al. 2013). 
        The pre-harvest floret life of tuberose plants 
increased significantly under increasing dose of 
humic acid treatments, this may be due to the fact 
that humic functions like auxin that makes the 
plant capable to uptake maximum nutrients and 
hence responsible for good reproductive growth 
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(Kulikova et al. 2005). Previous study said that 
humic acid application increases vase life of 
gerbera (Nikbakht et al. 2015). Ali et al. (2014) 
also recorded that humic acid extend the life of 
tulip flower (Ali et al. 2014). 

Florets spike-1 
       The analysis shows that humic acid, 
phosphorus and their interaction have significant 
result on florets spike-1 of tuberose. 
       Highest (58.25) florets spike-1 of tuberose was 
examined in plants tested with 30 kg ha-1 humic 
acid pursued by (57.20) was noticed in plants fed 
with 20 kg ha-1 humic acid. The minimum (54.20) 
florets spike-1 was reported in plants provided with 
10 kgha-1 humic acid pursued by (43.14) florets 
spike-1 was viewed in untreated plants. 
       Highest (58.79) florets spike-1 of tuberose was 
examined in plants tested with 150 kg ha-1 
phosphorus pursued by (55.43) was reported in 

plants fed with 100 kg ha-1 phosphorus. The 
minimum (52.02) floret spike-1 was noticed in 
plants provided with 50 kg ha-1 pursued by (46.54) 
florets spike-1 was viewed in untreated plants. 
         Phosphorus resulted in an increase in florets 
spike-1 of tuberose. It has also been reported that 
application of phosphorus increases quantity of 
florets spike-1 in tuberose (Singh, 2006). Another 
experiment also concluded that phosphorus 
application increases number of florets spike-1 in 
gladiolus (Sabastian et al. 2017). 
      Results show that humic acid increases florets 
spike-1 of tuberose. The examined results are 
according to the results of the experiment which 
concluded that provision of humic acid enhances 
the quantity of florets spike-1 of tuberose 
(Khodakhah et al. 2014). Humic acid also 
increases number of florets spike-1 in gladiolus 
(Ahmed et al. 2013). 

Table 2: Number of petals floret-1, pre- harvest floret life, number of florets spike-1 effected by 
phosphorus and humic acid levels. 
 

 Number of petals Pre-harvest Number of florets 
 floret-1 floret life spike-1 

Phosphorus    

(kg ha-1)    

0 5.91 2.86 b 46.54 d 

50 6.30 2.94 b 52.04 c 

100 6.08 3.33 a 55.43 b  

150 6.36 3.33 a 58.79 a  

LSD (0.05) ns              *0.26               *2.19 

Humic acid    

(kg ha-1)    

0 5.86 b 2.83 c 43.14 c 

10   6.11 ab   3.27 ab 54.20 b 

20 6.49 a   3.02 bc 57.20 a 

30   6.19 ab 3.33 a 58.25 a 

LSD (0.05)               *0.41               *0.26              *0.39 
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CONCLUSION 
        After this experiment it can be concluded 
that; 
Humic acid shows significant effect for days to 
first floret initiation, days to full blossom, floret 
diameter, florets spike-1, number of petals floret-1 
and pre-harvest floret life. Application of humic 
acid at the rate of 30 kgha-1 shows better result 
followed 20 kg ha-1 and 10 kg ha-1. Minimum 
values were obtained from untreated plants. 

Phosphorus shows significant effect for floret 
diameter, florets spike-1 and pre-harvest floret life 
while it shows non-significant affect for days to 1st 
floret initiation, days to full blossom and number of 
petal spike-1.  

Recommendations: 
In light of above conclusion; it can be 

recommended that; 
The amount of humic acid should be kept at 

30 kg ha-1 for getting best result of flowering 
attributes of tuberose. 

150 kg ha-1 of phosphorus should be applied 
for maximum number of florets and pre-harvest 
floret life of tuberose. 
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