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Introduction 
 

Papaya (Carica papaya L.) is a native fruit of 

Tropical America was introduced to India in 

the 16
th

 century from Malacca and belongs to 

the family Caricaceae (Singh, 1990). It is one 

of the commercially important fruit crop of the 

tropics and is often considered as common 

man's fruit, also known as papita, papaw and 

true melon. The high productivity and ability 

to produce fruits throughout the year has 

added to gain popularity and commercial 

importance. It is rich in carotene (2020 IU 

100g
-1

 precursor of vitamin A), vitamin 'C' 

and minerals such as calcium, phosphorus and 

iron (Chadha, 1992) makes papaya an 

important fruit crop. A new papaya cultivar 

Taiwan Red Lady was introduced to India 

from Taiwan which has replaced the 

traditional varieties like Pusa selections, 

Coorg Honey Dew and Coimbatore Selections 

due to its gynodioecious nature, high 

productivity and red colour flesh. India is the 

largest producer of papaya in the world, 
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The present experiment was conducted on “Effect of plant nutrients on 

yield of papaya (Carica papaya L.) Cv. Taiwan Red Lady” was carried out 

during 2019 - 2020 in farmer’s field, Pittalagudem village of Nalgonda 

District, Telangana. The experiment was laid out in Randomized Block 

Design (RBD) with nine treatments and three replications. Results 

enunciated that, the yield and yield attributing characters were influenced 

significantly by foliar application of different combinations of plant 

nutrients, application of T4: KNO3 (1.5%) + Borax (0.5%) + Ca (NO3)2 

(0.5%) + ZnSO4 (0.5%) per tree recorded the maximum number of fruits 

per tree (25.36), fruit weight (1.47 kg), fruit length (21.36 cm), fruit 

diameter (14.73 cm) and highest yield per tree (37.27 kg tree
-1

). 
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producing 61.07 lakh tonnes of fruits from an 

area of 1.39 lakh hectares with productivity of 

58.31 lakh MT ha
-1

 (NHB, 2018-19). It is 

commercially cultivated in Telangana in an 

area of 1184.68 hectares with productivity 

79274.46 MT ha
-1

. Papaya crop needs 

moisture stress free environment and judicious 

nutrient supply at regular intervals for 

optimum productivity and application of 

different macro and micronutrients in papaya 

recorded a positive influence in yield 

(Shanmugavelu et al., 1973).  

 

In addition to recommended dose of macro-

nutrients, monthly application of 

micronutrient sprays like zinc and boron are 

very important for its growth and 

development. Boron is necessary for calcium 

metabolism. Boron helps in pollen tube 

growth, pollination and days taken for opening 

of flower. It probably facilitates the 

translocation of sugar and starches (Brown et 

al., 1995). Calcium sprays given during plant 

growth improves the establishment of root 

system, increases the fruit set al.,ong with fruit 

retention and also provides a safe mode of 

supplementing endogenous calcium to fresh 

fruits which improves the cell wall strength 

during fruit development, (Monika et al., 

2018). 

 

Zinc enhances the vegetative growth due to 

the presence of tryptophan, which is the 

precursor of auxin and stimulates flowering 

and to obtain good fruit set and size. It also 

helps in the process of translocation of 

metabolites to the bud itself or to the site of 

bud development. Zinc is a component or a 

functional cofactor of several enzymes 

including auxin. It also plays an important role 

in carbohydrate metabolism, protein synthesis 

and internodes elongation (Ryugo, 1988). 

 

Deficiencies of micronutrient such as zinc and 

boron has been increasing in papaya and other 

fruit crops. The major reasons for 

micronutrient deficiencies are intensified 

agricultural practices, unbalanced fertilizer 

application including NPK, loss of nutrients 

and no replenishment. As only few studies 

have been taken up in papaya nutrition, there 

is very less information about micronutrients 

in papaya. In this view present investigation 

was undertaken to study effect of plant 

nutrients on yield and yield attributing 

characters of papaya. 

 

Materials and Methods 

 

A field experiment was conducted at farmer 

field in Pittalagudem village of Nalgonda 

District, Telangana on seven months old 

plants of papaya. The experiment was laid out 

in Randomized Block Design (RBD) with nine 

treatments and three replications viz., T1: 

19:19:19 (0.5%) + Borax (0.3%) + Ca (NO3)2 

(0.25%) + ZnSO4 (0.25%), T2: 19:19:19 (1%) 

+ Borax (0.5%) + Ca (NO3)2 (0.5%) +ZnSO4 

(0.5%), T3: KNO3 (1%) + Borax (0.3%) + Ca 

(NO3)2 (0.25%) + ZnSO4 (0.25%), T4: KNO3 

(1.5%) + Borax (0.5%) + Ca (NO3)2 (0.5%) + 

ZnSO4 (0.5%), T5: ZnSO4 (0.25%) + Borax 

(0.3%) + Ca (NO3)2 (0.25%), T6: ZnSO4 

(0.5%) +Borax (0.5%) + Ca (NO3)2 (0.5%), 

T7: ZnSO4 (0.25%) + Borax (0.3%) + KNO3 

(1%), T8: ZnSO4 (0.5%) + Borax (0.5%) + 

KNO3 (1.5%), T9: Control (water spray). Plant 

nutrients are applied eight times in monthly 

interval during July, 2019 to March, 2020. 

Data regarding number of fruits per tree taken 

based on maturity indices of fruit cumulatively 

and yield as per standard method. While fruit 

length, fruit weight and fruit diameter was 

recorded after harvest. 

 

Results and Discussion 

 

Number of fruits per tree 

 

The maximum number of fruits tree
-1

 (Table 

1) was observed in T4 (25.36) which was on 

par with T3 (23.90) and minimum number of 



Int.J.Curr.Microbiol.App.Sci (2021) 10(02): 1518-1523 

1520 

 

fruits in control T9 (17.81).Increase in number 

of fruits per tree might be due to combined 

application of plant nutrients, zinc and boron 

directly or indirectly involved in higher 

synthesis of metabolites, consequently leads to 

higher fruit set, fruit retention and finally more 

number of fruits per plant, and calcium, 

potassium sprays along with micronutrients 

are also associated with photosynthesis, 

hormone metabolism which promotes 

synthesis of auxin, necessary for fruit set and 

fruit growth (Rajkumar et al., 2014) in guava.  

 

This finding was also in agreement with the 

findings of Kudada and Prasad (2002) in 

papaya Cv. Rajdoot, Manjunatha et al., 

(2014), Preethi et al., (2017) and Monika et 

al., (2018) in papaya.  

 

Fruit weight (kg) 

 

The cumulative effect of foliar treatment of 

plant nutrients has resulted into maximum 

fruit weight (Table 1) in T4 (1.47 kg) which 

was on par with treatment T3 (1.41 kg) and 

minimum fruit weight was recorded in T9 

control (1.05 kg).  

 

Increase in fruit weight was probably due to 

zinc, calcium and potassium sprays which 

involves in regulating semi-permeability of 

cell membranes, thus helps in faster loading 

and mobilizing of photo assimilates, water 

into fruits resulting in increase of fruit weight 

(Singh et al., 2010). At the same time the 

micronutrients applied involves in hormonal 

metabolism, increase in cell division and 

expansion of cell wall.  

 

Boron is also known to stimulate rapid 

mobilization of water and sugar in the fruit 

which in turn increased in accumulation of dry 

matter within the fruit (Arvind et al., 2012) 

and the similar findings were also observed by 

Bhalerao et al., (2014) and Manjunatha et al., 

(2014) in papaya.  

Fruit length (cm) 

 

The maximum fruit length (Table 1) was 

noted in foliar application of T4 (21.36 cm) 

and the minimum fruit length in control T9 (14 

cm). The increase in fruit length was possibly 

due to accumulation of more food material in 

the tree that lead to efficient utilization for 

fruits development and boron helps in cell 

division, cell expansion and increased volume 

of intercellular spaces in the mesocarpic cells 

and higher mobilization of photosynthates 

from other parts of the plant towards the 

developing fruits that are extremely active 

metabolic sink (Singh et al., 2001). Specially 

boron appears to have direct role in hastening 

the process of cell division and cell elongation 

due to which length of the fruit is increased. 

Zinc helps in regulating the cell wall 

permeability, thereby allowing more 

mobilization of water in fruits that contributed 

to the greater fruit length (Wali et al., 2005). 

These results are in close confirmity with the 

findings of Monika et al., (2018), Bhalerao et 

al., (2014), Preethi et al., (2017) in papaya, 

Chaitanya (1997) and Rajkumar et al., (2014) 

in guava.  

  

Fruit Diameter (cm) 

 

The results showed maximum fruit diameter 

(Table 1) in plants treated with T4 (14.73 cm) 

followed by T3 (13.94 cm) and the minimum 

fruit diameter in T9 control (10.24 cm). By 

optimum supply of plant nutrients at required 

amount during entire period of fruit growth, 

ultimately resulted in accumulation of more 

photosynthesis resulted into more fruit 

diameter (Singh et al., 2017) in mango. A 

generally accepted opinion that increases in 

fruit size is due to enlargement of the already 

existing cells, calcium and zinc is found to be 

responsible for this enlargement. Hence, 

application of calcium nitrate and zinc 

sulphate cause fruit enlargement by increasing 

cell size.  
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Table.1 Effect of plant nutrients on yield of papaya (Carica papaya L.) Cv. Taiwan Red Lady 

 

Treatments Number 

of fruits 

per tree 

Fruit 

weight 

(kg) 

Fruit 

Length 

(cm) 

Fruit 

diameter 

(cm) 

Fruit 

yield per 

tree (kg) 

T1 -19:19:19 (0.5%) + Borax (0.3%) + Ca 

(NO3)2 (0.25%) + ZnSO4 (0.25%) 

22.76 1.36 16.66 13.28 30.95 

T2 -19:19:19 (1%) + Borax (0.5%) + Ca 

(NO3)2 (0.5%) +ZnSO4 (0.5%) 

23.40 1.33 16.00 12.79 31.12 

T3 - KNO3 (1%) + Borax (0.3%) + Ca (NO3)2 

(0.25%) + ZnSO4 (0.25%) 

23.90 1.41 17.66 13.94 33.69 

T4 - KNO3 (1.5%) + Borax (0.5%) + Ca (NO3)2 

(0.5%) + ZnSO4 (0.5%) 

25.36 1.47 21.36 14.73 37.27 

T5 -ZnSO4 (0.25%) + Borax (0.3%) + Ca 

(NO3)2 (0.25%)  

22.10 1.19 14.83 11.37 26.29 

T6 - ZnSO4 (0.5%) +Borax (0.5%) + Ca 

(NO3)2 (0.5%) 

21.23 1.30 15.16 12.40 27.59 

T7 - ZnSO4 (0.25%) + Borax (0.3%) + KNO3 

(1%) 

21.80 1.24 14.50 10.72 27.03 

T8 - ZnSO4 (0.5%) + Borax (0.5%) + KNO3 

(1.5%)   

20.73 1.28 15.16 11.83 26.53 

T9 - Control (water spray) 17.81 1.05 14.00 10.24 18.70 

S.Em.(±) 0.21 0.02 0.81 0.33 0.64 

C. D. at 5% 0.64 0.06 2.44 0.99 1.94 

 

Increase in fruit length and fruit breadth may 

be due to cell division initially and cell 

enlargement in the later stages which might 

pertain to the fact that calcium nitrate and zinc 

sulphate promote cell expansion and increase 

volume of intercellular space in the 

mesocarpic cell and enhanced mobilization of 

photosynthesis thereby increasing the nitrogen 

availability and potassium promotes in cell 

wall construction. The above results are in 

accordance with the findings of El-Rhman and 

Shadia (2012) in jujube and Singh et al., 

(2009) in aonla. 

 

Fruit yield per tree (kg) 

 

Significantly maximum fruit yield (Table 1) 

was obtained in T4 (37.27 kg) which was on 

par with T3 (33.81 kg) and the minimum fruit 

yield in T9 control (18.79 kg). Increase in fruit 

yield (kg tree
-1

) is a cumulative effect of 

increase in number of fruits because of 

reduction in fruit drop vis-a-vis higher fruit 

weight by the direct and indirect effect of 

foliar spray of micronutrients and increased 

levels of nutrients which helps in assimilation 

of crop due to which the rate of dry matter 

production was enhanced in mango (Sharma et 

al., 2016). Micronutrients like Zn and B helps 

in activation of starch formation, followed by 

rapid transportation of carbohydrates and 

might affect the physiological processes 

(increasing dry matter percentage by 

increasing photosynthesis) resulting in higher 

production of mango Cv. Alphonso (Gurjar et 

al.,2015), further secondary major nutrients 

supplemented through foliar application 

prevented the tissue degeneration and 

increased in the yield by 28% compared to 

control (Monika et al., 2018) in papaya. These 
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findings are in conformity with the results of 

Dalal et al., (2004) in sapota and Lal and 

Dayal (2014) in citrus. 

 

From this study, it can be concluded that 

among the different combinations of plant 

nutrients KNO3 (1.5%) + Borax (0.5%) + Ca 

(NO3)2 (0.5%) + ZnSO4 (0.5%) per tree can be 

recommended which showed positive effect 

on number of fruits, fruit weight, fruit length, 

fruit diameter, and fruit yield per tree. 
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