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Abstract 

Thepresentexperiment entitled “Effect of Foliar Application of Nano Urea, Boron andZinc 

Sulphate on Growth, Yield and Quality of Guava (Psidium guajava L.) cv. Allahabad 

Surkha”wasconductedatDepartmentofHorticulture,NainiAgriculturalInstitute,SamHigginbott

om University of Agriculture, Technology and Sciences, Prayagraj during thesession 2022 - 

2024. The experiment was laid out in randomized block design with three replications,and 

the study consists of ten treatment combinations including control. 

ThebesttreatmentwasT9(Nanourea2.0%+zincsulphate0.6%+ boron 0.6%) &T8 (Nano urea 

2.0% + zinc sulphate 0.4% + boron 0.4%) which shows highest values 

inalltheparametersviz.,numberofflower/tree(86.47),Daystakentofruitharvesting(49.19),fruitse

t (74.00%), Number fruit/tree (63.25), Fruit length (7.42 cm), fruit weight (178.73g), 

fruitdiameter (7.12 cm), fruit yield/tree (11.29 kg). 

Increasedflowering,fruityieldandqualitymightbeduetotheincreased absorption of nutrients 

when given as foliar application. 
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INTRODUCTION 

Guava(PsidiumguajavaL.) known 

as“Appleofthetropics”belongstofamilyMyrtaceaeandisahighlyremunerative crop. It is an 

important fruit of tropical and subtropical areas of world and wasintroduced in India in the 

17th century by the Portuguese. The genus Psidium belongs to amyrtle family and emerged 

from Central America and Mexico. The genus guajava consists of different types like- 

yellow fruited cherry guava, strawberry and red apple guava. The commonlyconsumed 

guava is with yellow skin and either white orpinkflesh. It is afruit 

withhighproductionintropicalandsubtropicalcountries.The principalproducersof guavain the 

world are India,Pakistan and Brazil. 

Guava is mainly grown in the states of Uttar Pradesh, Madhya Pradesh, 



 

 

MaharashtraandBihar.TheexcellentqualityguavafruitintheworldisproducedfromAllahabaddist

rict of Uttar Pradesh. Uttar Pradesh occupied first rank in production of guava in India 

withproductionof4,86,700Metrictones.Approximately30–50percentoflossesareseeninpost-

harvest handling due to the lack of marketing and storage facilities (Pooja et al. 2020). 

Itcontains remarkable mineral levels that includes calcium, phosphorus, iron and vitamins 

suchasniacin,pantothenicacid,thiamin,riboflavinandvitaminC.Ithaslargeamountsofantioxidan

tpropertiesdue to the existenceof polyphenoliccompounds andcarotenoids in it. 

MicronutrientslikeZincandBoronperformaspecificroleinthegrowthanddevelopment of 

plant, quality produce and uptake of major nutrients. Boron is much 

requiredforcelldivisionanddevelopment inthegrowthregionsoftheplantnearthetipsofshoots 

androots. A shortage of Boron also causes cracking and distorted growth in fruit with 

appearanceof red spots on the newly emerged leaves. It can be managed by foliar application 

of 

Borax.Boraxresponsewasmorepositiveduetoboronwhichplayanimportantroleintranslocation 

of carbohydrates, auxin synthesis and increased pollen viability and fertilization. Boron 

isimportant for ovule development, pollen tube growth and fruit set. Boron is a constituent 

ofcell membrane and essential for cell division. It acts as a regulator of potassium/calcium 

ratiointheplantandhelpsinnitrogenabsorptionandtranslocationofsugarinplant.Boronincreasesn

itrogenavailabilityinaplant.ItisbelievedthatboronbringsaboutinactivationofT9growth hormone 

by formation of complex compound.  

Zinc is required for the synthesis of tryptophan a precursor of auxin thus helps 

inreducingfruitdrop(Hassanetal.2010).Applicationofzincathigherlevelincreasedthefoliarzinc

contentwhichultimatelyencouragestheendogenousproductionofauxintherebyreducingfruit 

drop. It has important role in starch metabolism and acts as cofactor for many 

enzymes,affects photosynthesis reaction, nucleic acid metabolism and protein biosynthesis. 

The severestunting of leaves and shoots, which is so typical of zinc deficient crops, is a 

consequence oflow auxin levels in tissue. Young leaves are usually the most affected and are 

small, 

narrow,chloroticandoftenrosettedduetofailureoftheshoottoelongate.Zincincreasethechlorophy

llcontentofleavesandplayanimportantroleinenzymaticactivitiesandisnecessaryforgrowthand 

development and is also important element for flowering, fruiting, growth and quality 

offruits. 

Nitrogen is important in oxidation–reduction reactions and is involved in formation 



 

 

ofchlorophyllmoleculethroughsynthesisofporphyrinringstructure.Thedevelopmentofgreencol

our in leaves is associated with an increase in nitrogen content of the leaves. Potassiumplays 

an important role in various physiological and biochemical process vital to the plantgrowth, 

yield and quality and in stress conditions (Marschner, 1995). It has a pertinent role in 

metabolic processes like carbohydrate synthesis and in development of meristematic 

tissue.Potassiumalsoencouragesthelignificationofthecellwallsandregulateswaterabsorptionan

d transpirationprocess.Similarly,zincalsoincreasesthechlorophyllcontentofleavesandplaysan 

important role in the activation of enzymes like catalase, peroxidase and cytochromeoxidase. 

The application of urea, potassium and zinc showed favorable effect on 

vegetativegrowthandyieldinfruitcrops.So,thejudiciousapplicationofbothmacroandmicronutrie

ntsareessential forgetting better growth and productivity in guava crop. 

 

MATERIALSANDMETHODS 

The area of Prayagraj district comes under subtropical belt in the South east of Uttar 

Pradesh,which experience extremely hot summer and fairly cold winter. The maximum 

temperature ofthe location reaches up to 46
o
C – 48

o
C and seldom falls as low as 4ºC – 5ºC. 

The 

relativehumidityrangedbetween20to94percent.Theaveragerainfallinthisareaisaround1100mma

nnually. Prayagraj has a sub- tropical and semi- arid climate with rain mostly during July-

September. 

 The experiment was laid out in Randomized Block Design Which consisting of ten 

treatments with T0 – Control (N:P:K0.8 % : 0.2% : 0.2%), T1 –Nano urea 

1.0%+zincsulphate0.2%+ boron 0.2%, T2 – Nano urea 1.0%+zincsulphate0.4%+ boron 0.4%, 

T3 - Nano urea 1.0%+zincsulphate0.6%+ boron 0.6%, T4 - Nano urea 

1.5%+zincsulphate0.2%+ boron 0.2%, T5 - Nano urea 1.5%+zincsulphate0.4%+ boron 0.4%, 

T6 - Nano urea 1.5%+zincsulphate0.6%+ boron 0.6%, T7 - Nano urea 

2.0%+zincsulphate0.2%+ boron 0.2%, T8Nano urea 2.0%+zincsulphate0.4%+ boron 0.4%, 

T9 - Nano urea 2.0%+zincsulphate0.6%+ boron 0.6%.The biometrical observation were 

recorded on five randomly selected plants of each replication to assess the morphological 

characters, i.e. FloweringParameters, PhysicalCharacteristics offruit, 

ChemicalCharacteristicsoffruit and Economics. 

 

RESULT AND DISCUSSION 



 

 

Flowering parameters 

1. Numberof days to anthesis 

The data on number of days to anthesis of guava as influenced by Foliar Application of 

Nano-urea Boron and Zinc Sulphate are summarized in Table number 1 

The data reveals that the number of days to anthesis of guava decreased significantly by the 

application of foliar application of nano urea, boron, zinc and sulphate under 

experimentation over the control. The minimum number of days to anthesis (12) was 

recorded with treatments 9 (nano urea 2.0% + zinc sulphate 0.6% + boron 0.6%). While 

the maximum number of days to anthesis (27) was recorded under control. Decrease in 

number of days to anthesis might be due to the increased absorption of nutrients.  

The minimum in number of days to anthesis of guava due to treatment might be due to 

fact that nano-urea regulate the growth by causing cell division and cell elongation in plant 

system. These results are in conformity with Nikbakht et al. (2021). reported decreases in 

number of days to anthesis of guava with the use of nano urea Abobatta and Ahmed (2023) 

reported increase in growth parameters with nano urea in guava. While the maximum value 

in treatment T1 (control) may owes to its inhibitory effect because this treatment occupy 

only recommended dose of fertilizers in guava, Increase in growth parameters (number of 

days to anthesis) use of nano urea may be due to its effect in cell division and cell 

enlargement Bhatti et al. (2023). 

2. Numberofflower/tree 

The data on number of flower/tree guava as influenced by Foliar Application of    Nano 

Urea, Boron and Zinc Sulphate are summarized in Table No. 2 

The data reveals that the number of flower/tree of guava increased significantly by the 

application of foliar application of nano-urea, boron, zinc and sulphate under 

experimentation over the control. The maximum number of flower/tree (86.47) was recorded 

with treatments 9 (nano urea 2.0% + zinc sulphate 0.6% + boron 0.6%). While the minimum 

Number of flower/tree (62.53) was recorded under control. The interaction effect of nano 

urea, boron, zinc sulphate significantly influenced the number of flower/tree in guava. 

The maximum increase in number of flowers per tree of guava due to treatment might 

be due to fact that zinc sulphate and boron regulate the growth by causing cell division and 

cell elongation in plant system. The beneficial effect of zinc sulphate and boric acid on fruit 

set and reducing fruit drop might be due to the higher availability of photosynthates. These 

chemicals are also associated with hormone metabolism which promotes synthesis of auxin, 

These results are in conformity with Zagadeet al. (2017)reported increase in number of 



 

 

flowers per tree of guava with the use of zinc Sulphate and boric acid. Abobatta and 

Ahmed (2023) reported increase in growth parameters with nano urea in guava. While the 

minimum value in treatment T1 (control) may owes to its inhibitory effect because this 

treatment occupy only recommended dose of fertilizers in guava. Increase in growth 

parameters (number of flower per tree) use of nano urea may be due to its effect in cell 

division and cell enlargement Sharif et al. (2000). 

3. Days number of taken to fruit harvesting 
 

The data reveals that the days taken to fruit harvesting of guava increased 

significantly by the application of foliar application of nano urea, boron, zinc and sulphate 

under experiment over the control. The minimum number days taken to fruit harvesting 

(49.19) was recorded with treatments 9 (Nano urea 2.0% + zinc sulphate 0.6% + boron 

0.6%) while the maximum number days taken to fruit harvesting (60.20) was recorded under 

control. Further, the interaction effect of nano urea, boron, zinc sulphate significantly 

influenced the number of days taken to fruit harvesting. 

The minimum number days taken to fruit harvesting of guava due to treatment might 

be due to fact that zinc sulphate and boron regulate the growth by causing cell division and 

cell elongation in plant system. The beneficial effect of zinc sulphate and boric acid on fruit 

set and reducing fruit drop might be due to the higher availability of photosynthates. These 

chemicals are also associated with hormone metabolism which promotes synthesis of 

auxin,These results are in conformity with Raj Kumar et al. (2014) reported decreases in 

number of days taken to fruit harvesting of guava with the use of zinc Sulphate and boric 

acid.   Singh et al. (2017) reported increase in growth parameters with nano urea in guava.  

While the maximum value in treatment T1 (control) may owes to its inhibitory effect 

because this treatment occupy only recommended dose of fertilizers in guava.Increase in 

growth parameters (number of days taken to fruit harvesting) use of Nano urea may be due 

to its effect in cell division and cell enlargement Yadav et al. (2017). 

4. Fruit Set Percentage 

The data reveals that the Fruit set percent of guava increased significantly by the 

application of foliar application of nano urea, boron, zinc and sulphate under 

experimentation over the control. The maximum fruit set (74%) was recorded in 

treatments 9 (Nano urea 2.0% + zinc sulphate 0.6% + boron 0.6%). while the minimum 

fruit set (54.78%) was recorded under control. The interaction effect of nano urea, boron, 

zinc sulphate significantly influenced the fruit set per cent in guava.  



 

 

Increase in fruit set percent with the use of zinc might be due to fact that benzyle adenine 

causes the production of large number of fruits with rapid elongation of peduncle, 

leading to full development of flower buds having all reproductive parts functional 

which increases the fruit set and number of berries per plant. It could also be due to the 

fact that zinc application accelerates the development of differentiated inflorescence.  

Singh and Tripathi (2010) observed increase in yield parameters following use of 

treatment Nano urea and zinc in guava. Similar results have been reported by Saima et 

al. (2014). 

5. Number of fruit/tree 
 

The data reveals that the Number of Fruit/tree of guava increased significantly by the 

application of foliar application of nano urea, boron, zinc and sulphate under 

experimentation over the control. The maximum Number of fruits/tree (66.40) was 

recorded with treatments 9 (nano urea 2.0% + zinc sulphate 0.6% + boron 0.6%) while 

the minimum Number  of fruits/tree (35.50) was recorded under control. The interaction 

effect of  nano urea, boron, zinc sulphate significantly influenced the fruit set per cent in 

guava. Increase   number of fruit plant   was might be due to the increased duration of 

flowering. This might be due to the fact their more food reserves were available for less 

number of flower buds.  

Increase in number of fruits per tree with the use of zinc might be due to fact that benzyl 

adenine causes the production of large number of fruits with rapid elongation of 

peduncle, leading to full development of flower buds having all reproductive parts 

functional which increases the fruit set and number of berries per plant. It could also be 

due to the fact that zinc application accelerates the development of differentiated 

inflorescence.  

Bhatti et al. (2023)observed increase in yield parameters following use of treatment 

Nano urea and zinc in guava. Similar results have been reported by   Saima et al. (2014). 

 

Physical Characteristics of fruit 

1. Fruit length (cm) 
 

The data reveals that the fruit Length of guava increased significantly by the application 

of foliar application of nano urea, boron, zinc and sulphate under experimentation over 

the control. The maximum fruit length (7.42 cm) was recorded with treatments 9 (nano 



 

 

urea 2.0%+ zinc sulphate 0.6% + boron 0.6%) while the minimum fruit Length (5.59 

cm) was recorded under control. The interaction effect of nano urea, boron, zinc sulphate 

significantly influenced the fruit length in guava.  

The maximum Increase in fruit length (mm) following use of zinc might be due to its 

effect in cell division and cell elongation. Zinc is also reported to promote growth by 

increasing plasticity of cell wall followed by hydrolysis of starch into sugar which 

reduces cell wall potential, resulting in the entry of water into the cell and causing its 

elongation (Richard, 2006). 

Singhet al. (2017) reported maximum length and minimum days to first harvesting in 

guava and „Brighton‟ with zinc 2%. These results are in close similarity with the 

findings of Lal and Das (2017); Yadav et al. (2017). 

2. Diameter of fruit 
 

The data reveals that the diameter of fruit of guava increased significantly by the 

application of foliar application of nano urea, boron, zinc and sulphate under 

experimentation over the control. The maximum diameter of fruit (7.12 cm) was 

recorded with treatments 9 (Nano urea 2.0% + zinc sulphate 0.6% + boron 0.6%) while 

the minimum diameter of fruit (5.99 cm) was recorded under control. The interaction 

effect of Nano Urea, boron, zinc sulphate significantly influenced the fruit set per cent in 

guava. 

The maximum increase in fruit diameter following use of zinc sulphate and boric acid 

might be due to its effect in cell division and cell elongation. The beneficial effect of 

zinc sulphate and boric acid on fruit set and reducing fruit drop might be due to the 

higher availability of photosynthates. These chemicals are also associated with hormone 

metabolism which promotes synthesis of auxin, These results are in conformity with 

Rajkumar et al. (2017) reported increase in fruit diameter of guava  with the use of zinc 

Sulphate and boric acid.   Abobatta and Ahmed (2023) reported increase in growth 

parameters with Nano urea in guava.  

While the minimum value in treatment T1 (control) may owes to its inhibitory effect 

because this treatment occupy only recommended dose of fertilizers in guava.Increase in 

growth parameters (fruit diameter) use of nano urea may be due to its effect in cell 

division and cell enlargement Sharif et al. (2000). 

3. Fruit weight (g) 

The data reveals that the fruit weight of guava increased significantly by the application 



 

 

of foliar application of nano urea, boron, zinc and sulphate under experimentation over 

the control. The maximum fruit weight (178.73g) was recorded with treatments 9 (Nano 

urea 2.0%+ zinc sulphate 0.6% + boron 0.6%) while the minimum fruit weight (142.37g) 

was recorded under control. The interaction effect of nano urea, boron, zinc sulphate 

significantly influenced the fruit weight in guava.  

The maximum Increase in fruit weight following use of zinc might be due to its effect in 

cell division and cell elongation. Zinc is also reported to promote growth by increasing 

plasticity of cell wall followed by hydrolysis of starch into sugar which reduces cell wall 

potential, resulting in the entry of water into the cell and causing its elongation 

Shreekant et al. (2017). 

Zagadeet al. (2017) reported maximum fruit weight guava with nano urea and zinc 2%. 

These results are in close similarity with the findings of Singhet al. (2013). 

4. Fruit yield/tree 

The data reveals that the fruit yield/tree of guava increased significantly by the 

application of foliar application of nano urea, boron, zinc and sulphate under 

experimentation over the control. The maximum fruit yield/tree (11.29kg) was recorded 

with treatments 9 (Nano urea 2.0% + zinc sulphate 0.6% + boron 0.6%) while the 

minimum fruit yield/tree (5.03kg) was recorded under control. The interaction effect of 

nano urea, boron, zinc sulphate significantly influenced the fruit yield/tree in guava.  

                The maximum increase in fruit yield/tree following use of zinc Sulphate and 

boric acid might be due to its effect in cell division and cell elongation. The beneficial 

effect of zinc sulphate and boric acid on fruit set and reducing fruit drop might be due to 

the higher availability of photosynthates. These chemicals are also associated with 

hormone metabolism which promotes synthesis of auxin, These results are in conformity 

with Chander et al. (2017)reported increase in fruit yield per tree of guava with the use 

of zinc Sulphate and boric acid. Abobatta and Ahmed (2023). 

While the minimum value in treatment T1 (control) may owes to its inhibitory effect 

because this treatment occupy only recommended dose of fertilizers in guava.Increase in 

growth parameters (fruit yield per tree) use of zinc Sulphate and boric acid may be due 

to its effect in cell division and cell enlargement Sharif et al. (2000). 

CONCLUSION:  

Based on the above findings it can be concluded that lentil with the application of nano 

urea along with the application of micronutrient ZnSO4 and boron recorded highest 

number of days to anthesis, number of flower tree
-1

, days number of taken to fruit 



 

 

harvesting, fruit set percent, number of fruits tree
-1

, fruit length, diameter of fruit, fruit 

weight, fruit yield tree
-1

. 
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Treatment 

Symbol 
Treatment combinations 

   

No. of days 

toanthesis 

 

No.offlowers/t

ree 

 

Number of Days 

taken to 

fruitharvest 

 

Fruitset 

(%) 

 

Numberof

fruit/tree 

T0 Control(N:P:K 0.8%:0.2%: 0.2%) 
 

27 
 

62.53 
59.28 54.78 35.50 

T1 Nano urea 1.0%+ zincsulphate 0.2% +boron 0.2% 
 

16 
 

69.88 
60.20 58.58 39.18 

T2 Nano urea 1.0%+ zincsulphate 0.4% +boron 0.4% 
 

17 
 

74.98 
59.35 58.16 44.53 

T3 Nano urea 1.0%+ zincsulphate 0.6% +boron 0.6% 
 

19 
 

76.74 
58.17 58.56 66.40 

T4 Nano urea 1.5%+ zincsulphate 0.2% +boron 0.2% 
 

21 
 

78.14 
57.26 62.99 46.99 

T5 Nano urea 1.5%+ zincsulphate 0.4% +boron 0.4% 
 

24 
 

81.73 
56.11 67.29 51.99 

T6 Nano urea 1.5%+ zincsulphate 0.6% +boron 0.6%  

19 
 

63.87 
54.37 67.56 56.05 

T7 Nano urea 2.0%+ zincsulphate 0.2% +boron 0.2%  

14 
 

82.87 
54.24 68.01 60.48 

T8 Nano urea 2.0%+ zincsulphate 0.4% +boron 0.4%  

13 
 

85.31 
51.53 70.82 60.84 

T9 Nano urea 2.0%+ zincsulphate 0.6% +boron 0.6% 
 

12 
 

86.47 
49.19 74.00 63.25 

 F-test 
 

S 
 

S 
 

S 
 

S 
 

S 
 

 SEm(±) 
 

1.55 
 

2.19 
 

1.64 
 

2.23 
 

1.55 
 

 CD (p=0.05) 
 

0.58 
 

6.52 
 

4.89 
 

6.63 
 

4.60 
 

 

Table no. 1 EffectofFoliarApplicationofNanoUrea,BoronandZincSulphateonFlowering parameters ofGuava(PsidiumguajavaL.) cv. Allahabad 

Surkha 



 

 

 

Treatment 

Symbol 
Treatment combinations 

   

 

Fruitlength(cm) 
 

Diameteroffruit 

(cm) 

 

Fruitweight(g) 
 

Fruityield 

 /tree(kg) 

T0 
Control(N:P:K 0.8%:0.2%: 

0.2%) 

5.59 5.99 142.36 5

.03 

T1 
Nano urea 1.0%+ zincsulphate 

0.2% +boron 0.2% 

5.83 5.99 147.23 5

.77 

T2 
Nano urea 1.0%+ zincsulphate 

0.4% +boron 0.4% 

6.98 6.19 153.70 6

.84 

T3 
Nano urea 1.0%+ zincsulphate 

0.6% +boron 0.6% 

5.92 6.38 158.60 7

.45 

T4 
Nano urea 1.5%+ zincsulphate 

0.2% +boron 0.2% 

6.55 6.47 163.80 8

.51 

T5 
Nano urea 1.5%+ zincsulphate 

0.4% +boron 0.4% 

6.78 6.56 169.40 9

.47 

T6 

Nano urea 1.5%+ zincsulphate 

0.6% +boron 0.6% 

6.98 6.73 173.56 1

0.49 

T7 

Nano urea 2.0%+ zincsulphate 

0.2% +boron 0.2% 

7.28 6.82 175.80 1

0.69 

T8 

Nano urea 2.0%+ zincsulphate 

0.4% +boron 0.4% 

7.36 6.94 175.93 1

1.11 

T9 
Nano urea 2.0%+ zincsulphate 

0.6% +boron 0.6% 

7.42 7.12 178.73 1

1.91 

 F-test 
 

S 
 

S 
 

S 
 

S 

Table no. 2 EffectofFoliarApplicationofNanoUrea,BoronandZincSulphateonPhysical Characteristics of fruit ofGuava(PsidiumguajavaL.) cv. Allahabad 

Surkha 



 

 

 SEm(±) 
 

0.20 
 

0.19 
 

4.81 
 

0.30 

 CD (p=0.05) 
 

0.58 
 

0.57 
 

14.28 
 

0.88 



 

 

 


