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A B S T R A C T 
In order to increase the biomass yield of aloe vera five treatments namely T1- control, T2-NPK, T3 -NPK + FYM, T4-
NPK+FYM +Microbial consortium (MC) and T5 - NPK+FYM + microbial consortium + gibberellic acid (GA)where imposed 
in pot experiment. The result of the study revealed that application of NPK either alone or in combination with organic 
manure, microbial consortium and gibberellic acid @ 05 ppm significantly increased the leaf length, leaf breadth, leaf 
thickness, leaf area index, gel content and biomass yield of aloe vera. Foliar application of gibberellic acid @0.5ppm in 
combination with NPK and FYM showed a significant increase in the biomass yield of aloe vera as compared to 
treatments. 
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Aloe vera is a shrubby or arborescent, perennial, 

xerophytic, succulent, pea- green color plant and has been used 

in dermatology [1]. Plant is indigenous to eastern and southern 

Africa, also cultivated in Europe. In India it is cultivated in the 

northwest Himalayan region [2]. In Pakistan, these plants are 

planted in gardens in Sindh and Punjab, region. It is also found 

in Goi in Poonch [3]. World trade worth of about 80 million 

US$ dollars exists now and this is likely to increase by 35-40 

(%) within 5 years. USA dominates the market (65%) while 

India and China have a share of 10 (%) each which could be 

enhanced by its commercial cultivation [4]. The cultivation of 

Aloe vera has gained great commercial importance for 

medicinal products and cosmetics processing. Its cultivation is 

expanding as it provides quick and regular income to the 

farmers [5]. The Aloe pulp had proteins, lipids, amino acids, 

enzymes, inorganic compounds, and carbohydrates [6]. It also 

contained vitamins A, C, E, vitamin B12, folic acid, a 

glycoprotein, C glucosyl chromone, anthraquinones, aloin, 

emodin, fatty acids and salicylic acid [7]. Aloe gel could 

improve wound healing [8]. Plant reduces severe joint and 

muscle pain associated with arthritis, as well as pain related to 

tendinitis and injuries [9]. The anthraquinones extracted from 

aloe vera act as a laxative. It increases intestinal water content, 

stimulates mucus secretion and increases intestinal peristalsis. 

The two fractions from Aloe that are claimed to have anticancer 

effects include glycoproteins (lectins) and polysaccharides [10]. 

Today, the Aloe industry in the USA and Mexico has 

established high ethical standards for businesses of Aloe 

products [11]. The leaves of Aloe vera are eaten as vegetables. 

Leaves are helpful for relieving indigestion and constipation. 

Cosmetic companies add sap or other derivatives from Aloe 

vera to products such as makeup items, moisturizers, soaps, 

sunscreens, shaving cream, and shampoos [12]. It is available 

in a variety of products such as medicated cream, hand and body 

lotion, heat rub, pure Aloe vera juice, mini lift mask, medicated 

jelly, and moisturizer etc. Commercially Aloe can be found in 

pills, sprays, ointments, lotions, liquids, drinks, jellies and 

creams to name a few of the thousands of products available 

[13]. In India Aloe vera is cultivated by small and marginal 

farmers with very low yield. Previous studies had showed that 

the yield of Aloe Vera can the increased by application of NPK 

or FYM [14]. Therefore, it is an imperative need to study the 

effect of organic manure and fertilizers application and growth 

regulation spray on the growth and yield of aloe vera were 

studied. 

 

MATERIALS AND METHODS 
 

The experimental soil used for the pot experiment was 

collected at Meethikudi village located near Chidambaram 

town of Tamil Nadu. The soil analyzed sandy loam in texture 

neutral in reaction pH (7.1), non-saline (EC =0.22), low in 

available N (96kg ha1) medium in P (14 kg) and available K 

(128 kg ha-1). The experimental soil was processed and filled in 

10 kg pots. The recommended dose g NPK (25:25:25) was 
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applied to the pots as per the treatments. FYM was obtained 

from Annamalai university experimental farm and applied to 

the pots @ 150 g pot. Similarly microbial consortium is applied 

@ 250 ml per pot before planting. Aloe vera suckers collected 

at Annamalai University orchard was planted @ one sucker per 

pot. The plant was uprooted in 90 days and the biomass yield 

was recorded. Leaf gel is also separated and weighted to record 

the gel content of leaves. The biometric observation such as 

number of leaves, leaf length, leaf breadth, leaf girt was 

measured at 90 days of the planting. The leaf samples were air 

dried, powdered and analyzed for total NPK, Ca, Mg, S, Zn, Fe, 

Mn, Cu, using standard methods. The plants are allowed to 

grow up to 90 days. The gibberellic acid was sprayed to crops 

@ o.5 ppm as per treatments on 30 and 50 days after planting.  

 

RESULTS AND DISCUSSION 

 

Effect of treatments on number of leaves 

Application of NPK to aloe vera either NPK alone in 

combination with organic manure (FYM) significantly 

increased the number of leaves. Similarly, the application of 

NPK along with FYM, microbial consortium and gibberellic 

acid favorably increased the number of leaves. The highest 

number of leaves (8) was noted with T5 which was significantly 

higher than NPK alone (6) and control (5). The response in 

terms of numbers of leaves for the NPK + FYM + microbial 

consortium and gibberellic acid might be due to the increased 

nutrients uptake and better physiological activity [15-16]. 

 

Effect of treatments on leaf length  

Fertilization of aloe vera with either NPK alone in 

combination with organic manure significantly increased the 

leaf length. Similarly, application of NPK along with FYM, 

microbial consortium and gibberellic acid also favorably 

increased the leaf length of aloe vera. The treatment T5 recorded 

the higher leaf length of (32.8 cm) which was significantly 

higher than NPK alone (20.9cm) and control (13.5cm). The 

higher response in terms of leaf length for NPK, FYM, 

microbial consortium and gibberellic acid might be due to 

increased and sustained release of essential plant nutrients from 

soil as well as the growth-promoting effect of microbial 

consortium and gibberellic acid. Similar observations Aloe vera 

was noticed by Barandozi et al. [17]. 

 

Effect of treatments on leaf breadth 

Application of NPK to aloe vera either alone in 

combination with organic manure (FYM) significantly 

increased leaf breadth. Similarly, the application of NPK along 

with FYM, microbial consortium and gibberellic acid positively 

increased the leaf breadth. The higher leaf breadth of 4.1cm was 

noted with T5 which was significantly higher than NPK alone 

(2.9cm) and control (2.5cm). The higher response in terms of 

leaf breadth for the NPK, FYM, microbial consortium and 

gibberellic acid applied treatment in (T5) might be due to better 

availability and sustained release of essential plant nutrients 

in soil as well as growth promoting effect of microbial 

consortium and gibberellic acid. Similar observation in aloe 

vera was noticed by Barandozi et al. [17]. 

 

Effect on treatments on leaf girth 

The soil application of NPK either in the presence or 

absence of organic manure (FYM) significantly increased leaf 

girth. Similarly, application of NPK along with FYM, microbial 

consortium and gibberellic acid also favorably increased the 

leaf girth. The higher leaf girth of 8.1 cm was noted with T5 

which to significantly higher than NPK alone (5.9cm) and 

control (5.0cm). The higher response in terms of leaf girth for 

NPK, FYM, microbial consortium and gibberellic acid might 

be due to increased and better release of essential plant nutrients 

from soil as well as growth promoting effect of microbial 

consortium and gibberellic acid. Similar observation in aloe 

vera was noted by Baranodozi et al. [17]. 

 
Effect of treatments on leaf fresh weight 

The application of NPK to aloe vera either NPK either 

alone or in combination with organic manure (FYM) 

significantly increased leaf fresh weight. Similarly, the 

application of NPK, FYM, microbial consortium and 

gibberellic acid favorably increased leaf fresh weight. The 

higher leaf fresh weight of 85.5gm was noted with T5. which 

was significantly higher than NPK alone (59-9g) and control 

(50.5g). The response in terms of leaf fresh weight for NPK, 

FYM, microbial consortium and gibberellic acid might be due 

to better and sustained release of essential plant nutrients from 

FYM and soil as well as growth promoting effect of microbial 

consortium and gibberellic acid. Hasanuzzaman et al. [18] 

showed that organic fertilization increased leaf fresh weight of 

aloe vera. Goussous and Mohammad [19] reported an increase 

of leaves fresh weight of allium cepa due to N and P fertilizers.  

 
Effect of treatments on leaf dry weight   

Fertilization of aloe vera with NPK either alone 

or combination with organic manure significantly increased the 

leaf dry weight. Similarly, application of NPK along with FYM, 

microbial consortium and gibberellic acid also favourably 

increased the leaf dry weight. The higher leaf dry weight of 

(1.1g) was noticed with T5 which is significantly higher than T4 

(0.97g), T3 (0.95g), T2, (0.93g), T1 (0.91g) NPK alone (0.93g) 

and control (0.91g). The higher response in terms of leaf dry 

weight NPK, FYM, microbial consortium and gibberellic acid 

application might be due to increased and sustained release of 

essential plant nutrients from soil as well as the growth-

promoting effect of microbial consortium and gibberellic acid 

[20]. 

 
Effect of treatments on moisture content  

The soil application of NPK Aloe Vera either in the 

presence or absence of organic manure (FYM) significantly 

increased leaf moisture content similarly application of NPK 

along with FYM, microbial consortium and gibberellic acid 

also favorably increased the leaf moisture content. The higher 

leaf moisture content of (98.29%) was noted with T5 which is 

significantly heifer than NPK alone (97.8%) and control 

(97.6%). The higher response in terms of leaf moisture content 

for NPK, FYM, microbial consortium and gibberellic acid 

might be due to increased and availability both macro and 

micronutrients from NPK and FYM. The growth promoting 

effect of microbial consortium and gibberellic acid also 

contributed increased. Moisture content is an important quality 

feature that directly influences storability of aloe vera [21]. 

 

Effect on leaf biomass 

The application of NPK to aloe vera either alone or in 

combination with organic manure (FYM) significantly 

increased leaf biomass. Similarly, the application of NPK, 

FYM, microbial consortium and gibberellic acid positively 

increased biomass of aloe vera. The higher biomass of 452.8g 

was noted with T5. which was significantly higher than NPK 

alone (256.6g) and control (202.5g). The response of Aloe vera 

in terms of leaf biomass for NPK, FYM, microbial consortium 

and gibberellic acid might be due to higher availability of plant 

nutrients from soil as well as growth promoting effect of 
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microbial consortium and gibberellic acid. A significant 

increase in plant leaves height of Allium cepa by P fertilizers 

which is in agreement with present results [22]. 

 

Effect of treatments on leaf area  

The soil application of NPK either in the presence or 

absence of organic manure (FYM) significantly increased leaf area 

of aloe vera. In the same way application of NPK along with FYM, 

microbial consortium and gibberellic acid also favorably increased 

the leaf area. The higher leaf area of (17.5 cm) was noted with T5 

which was significantly higher than NPK alone (13.1 cm) and 

control (11 cm). The higher response in terms of leaf area for NPK, 

FYM, microbial consortium and gibberellic acid might be due to 

better availability of essential plant nutrients from soil as well as 

growth promoting effect of microbial consortium and gibberellic 

acid [23-25]. 

 
Table 1 Effect of various treatments on various growth characters of Aloe vera 

Treatments 
No. of 

leaves 

Leaf 

length 

cm 

Leaf 

breath 

cm 

Leaf girth 

cm 

Leaf fresh 

weight gm 

Leaf dry 

weight gm 

Leaf 

moisture 

contents % 

Leaf 

biomass 

gm 

Leaf area 

cm2 

Leaf gel 

contents % 

T1: Control 

 
5 13.5 2.5 5.0 40.5 0.91 97.6 202.5 11.0 85.8 

T2: NPK 

 
6 20.9 2.9 5.9 42.6 0.93 97.8 256.6 13.1 87.9 

T3: NPK and FYM 

 
7 24.8 3.2 6.6 46.3 0.95 97.9 324.1 14.0 92.1 

T4: NPK, FYM and 

microbial consortium 

 

8 27.5 3.6 7.8 50.4 0.97 98.05 403.2 15.1 93.9 

T5: NPK, FYM 

microbial consortium 

and gibberellic acid 

 

8 3.2.8 4.1 8.1 56.6 1.1 98.29 452.8 17.5 96.7 

SED 

CD = (00) 

0.4 

0.8 

0.1 

0.2 

0.15 

0.20 

0.03 

0.06 

3.2 

6.4 

0.06 

0.12 

0.90 

0.18 

0.18 

0.36 

0.07 

0.14 

4.4 

8.8 

Table 2 Effect of fertilizers combinations on Aloe vera 

Treatments 
N 

mg 

P 

mg 

K 

mol kg 

Ca 

mol kg 

Mg 

mg 

S 

mg 

Zn 

mg 

Fe 

mg 

Mn 

mg 

Cu 

mg 

Co 

mg 

B 

mg 
T1: Control 

 
500±11 400±02 190+10 200 ± 90 100±11 100±80 200±20 100±50 100±11 100±15 100±80 100±08 

T2: NPK 

 
700±10 600±05 2.05±05 250±08 150±03 130±18 2200±20 180±15 130±15 160±80 110±75 190±04 

T3: NPK and FYM 

  
900±09 700±10 280±08 300±12 180±08 160±30 270±50 200±01 180±18 190±70 160±80 240±05 

T4: NPK, FYM and 

microbial consortium 

 

1000±11 500±11 300±05 400±18 220±22 180±40 290±05 280±18 220±20 250±90 190±70 290±80 

T5: NPK, FYM 

microbial consortium 

and gibberellic acid 

1500±11 1400±10 300±11 450±03 290±81 250±50 320±09 350±50 290±30 300±15 290±90 390±07 

Effect on leaf gel content 

Fertilization of aloe vera with NPK alone or combination 

with organic manure significantly increased the leaf gel content. 

Similarly, application of NPK along with farmyard manure 

(FYM), microbial consortium and gibberellic acid also favourably 

increased the leaf gel content. The higher leaf gel content of 

(96.7%) was noticed with T5 which was significantly higher than 

T4 (93.9%), T3 (92.1%), T2 (87.9%) T1 (85.8%). The higher 

response in terms of leaf gel content for NPK, FYM, microbial 

consortium and gibberellic acid applied treatment might be due to 

increased and sustained release of essential plant nutrients from 

organic manure and fertilizers as well as the growth-promoting 

effect of microbial consortium and gibberellic acid. The results of 

our study agree with the findings of [26] who reported that growth 

and regulated S application significantly influenced the leaf gel 

yield of aloe vera. 

Application of NPK to Aloe vera either alone or in 

combination with organic manure, microbial consortium and 

gibberellic acid. significantly increased the micro and micro 

elements content of aloe vera. Among the treatments T5 

recorded the higher N, P, K, Ca, Mg, S, Zn, Fe, Mn, Cu, Co, B, 

content of 1500µgm, 1400µgm. 300molkg. 450 mol kg, 

290µgm, 250µgm, 320µgm, 350µgm, 290µgm, 300µgm, 

290µgm, 390µgm respectively. This was followed by T4 which 

recorded the N, P, K, Ca, Mg, S, Zn, Fe, Mn, Cu, Co, B, content 

of 1000µgm, 500µgm, 300 mol kg. 220 mol kg,180µgm, 

290µgm, 280µgm, 220µgm, 250µgm,190µgm, 290µgm. 

However, these treatments recorded significantly higher N, P, 

K, Ca, Mg, S, Zn, Fe, Mn, Cu, Co, B content in aloe vera as 

compared to NPK alone (T2). The control registered the lower 

N, P, K, Ca, Mg, S, Zn, Fe, Mn, Cu, Co, B content of 500µgm, 

400µgm, 190 mol kg, 200 mol kg, 100µgm, 100µgm, 200µgm, 

100µgm, 100µgm,100µgm, 100 µgm100 µgm. 

 

CONCLUSION 
 

The result of the study revealed that application of NPK 

improved the growth and biomass yield of aloe vera. However 

combined application of NPK, along with FYM, microbial 

consortium and gibberellic acid was identified as the last 

treatment which could increase the biomass yield and gel 

content of aloe vera by 123.6 g and 12,70 percent respectively. 
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Fig 1 Effect of various treatments on growth and yield of Aloe vera 
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