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Abstract

The experiment was conducted at Horticulture Research Farm, Career Point University, Kota, during 2023-24 to examine the 
influence of plant growth regulators and nutrients on fruit setting and physiochemical attributes of guava (Psidium guajava L.) cv. 
L-49. The plants received first dose of PGRs and nutrients at fruit setting and second at fruit development stage. Foliar application 
of potassium sulphate (1.0 %) significantly reduced fruit drop (39.77%), while improved fruit setting (71.05%) and fruit retention 
(60.23%). The foliar application of potassium sulphate (1.0%) increased fruit weight (142.43g), fruit length (8.71cm), fruit width 
(7.89cm), fruit volume (132.77cc), TSS (11.70%), TSS: acid ratio (30.00), vitamin C (174.10), pectin (1.83 %), reducing sugar (3.80%), 
non-reducing sugar (3.45%) and total sugars (7.25%) and minimum acidity (0.39%). The foliar application of potassium sulphate 
(1.0%) also improved the fruiting and physiochemical characteristics of guava cv. L-49 as compared to the control. 
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Guava (Psidium guajava L.) is extensively cultivated 
in tropical and subtropical regions of India. In 
India, it is cultivated in 2.70 million ha with an 

annual production of 26.29 tonnes/ ha (FAOSTAT, 2022). 
The application of exogenous plant growth regulators 
can help enhance fruit setting. The total soluble solid and 
vitamin C levels are raised and its acidity is decreased by 
applying NAA (Lenka et al. 2019). Flowering and fruiting of 
guava fruit was significantly enhanced by foliar application 
NAA (Sharma and Tiwari, 2015). GA3 may have contributed 
to the fruit’s higher TSS content by stimulating the activity 
of several enzymes involved in physiological processes in 
guava (Lal and Das, 2017). In a variety of physiological and 
biochemical processes essential to plant growth, yield, and 
quality as well as under stressful circumstances, potassium 
plays a significant role (Kumar et al. 2017). Because 
potassium makes it easier for photosynthates to transport 
from leaves to immature fruits, (Kumar et al. 2017). Keeping 
in view, an experiment was conducted to investigate the 
impact of plant growth regulators (PGRs) and nutrients on 
fruiting characteristics and physiochemical attributes of 
guava.

MATERIALS AND METHODS

The experiment was conducted in 14-year-old guava 
orchards during 2023-24 at the Horticultural Research 

Farm, Career Point University, Kota, Rajasthan. The 
experimental site covers a tropical climate region with 
temperatures ranging from 3°-48° C and an annual 
rainfall of 660 mm. The soil texture was black soil, which 
is well-drained and well-aerated with a pH of 7.2-8.5 
and plant-available KMnO4- 166.09 mg/kg, Olsen-P- 
10.50 mg/kg, and NH4OAc-K- 177.9 mg/kg. Fourteen-
year-old uniform guava (cv. L-49) plants spaced 6 x 6 
m apart were chosen for the study. The experiment had 
nine treatments consisting of NAA (50 ppm), NAA (100 
ppm), GA3 (25 ppm), GA3 (50 ppm), Potassium sulphate 
(1%), Potassium sulphate (2.0%), Calcium nitrate (1.0%), 
Calcium nitrate (2.0%), and control plants sprayed with 
normal water, along with four replications and was set 
up in a Randomized Block Design. The crop received 
its initial foliar spray of nutrients and plant growth 
regulators in the first week of August, coinciding with 
the fruit set stage. The same treatment was applied 
again in the second week of September, during the fruit 
development stage.

Fruit set, fruit retention, and fruit drop were evaluated 
as per the standard formula described by (Darshan et al. 
2023). 

Calcium nitrate (1.0%), Calcium nitrate (2.0%), and control plants sprayed with normal water, 

along with four replications and was set up in a Randomized Block Design. The crop received its 

initial foliar spray of nutrients and plant growth regulators in the first week of August, coinciding 

with the fruit set stage. The same treatment was applied again in the second week of September, 

during the fruit development stage. 

Fruit set, fruit retention, and fruit drop were evaluated as per the standard formula described by 

(Darshan et al. 2023).  

𝐹𝑟𝑢𝑖𝑡 𝑑𝑟𝑜𝑝 (%) = 𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑟𝑢𝑖𝑡𝑠 𝑠𝑒𝑡 − 𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑟𝑢𝑖𝑡𝑠 𝑟𝑒𝑡𝑎𝑖𝑛𝑒𝑑
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑟𝑢𝑖𝑡𝑠 𝑠𝑒𝑡  × 100 

𝐹𝑟𝑢𝑖𝑡 𝑠𝑒𝑡 (%) = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑟𝑢𝑖𝑡 𝑠𝑒𝑡
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑙𝑜𝑤𝑒𝑟 𝑎𝑝𝑝𝑒𝑎𝑟𝑒𝑑 × 100 

𝐹𝑟𝑢𝑖𝑡 𝑟𝑒𝑡𝑒𝑛𝑡𝑖𝑜𝑛 (%) = 𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑟𝑢𝑖𝑡𝑠 𝑟𝑒𝑡𝑎𝑖𝑛𝑒𝑑 
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑟𝑢𝑖𝑡𝑠 𝑠𝑒𝑡 × 100 

The weight of five fruits from each replication was measured with help of digital 

weighing balance and results were expressed as gram. The length and width of five fruits from 

each replication was measured with help of a Vernier Callipers, and the results were expressed as 

cm and mm, respectively. Water displacement method was followed to obtain the fruit volume 

and the results were expressed as cubic centimetres (Darshan et al. 2023).  The total soluble 

solids (TSS) content was measured using an Erma hand-held refractometer from Japan, and 

expressed as a percentage of soluble solids after correcting for temperature at 20°C (Gill et al. 

2016). Ascorbic acid and titratable acidity were determined following the method outlined by the 

AOAC, (2005). Pectin was quantified using the gravimetric method described by Gill et al. 

(2016), where pectin was precipitated as calcium pectate from an acidic solution through the 

addition of calcium chloride. The precipitate was washed with water until free of chlorine, then 

dried and weighed, with results reported as a percentage of calcium pectate. Reducing, non-

reducing, and total sugars contents were measured according to the method by Priyadarshi et al. 

(2018), with results expressed as percentages. 

The experiment was laid out as per Randomized Block Design, and data were analysed 

using statistical software SAS 9.4 (V 9.4, SAS Institute Inc., USA) package. The interaction 

means were subjected to analysis of variance and pairwise comparison using Tukey HSD (p≤0.05) 

where found significant. 

RESULTS AND DISCUSSION  

The weight of five fruits from each replication was 
measured with help of digital weighing balance and results 
were expressed as gram. The length and width of five 
fruits from each replication was measured with help of a 
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Vernier Callipers, and the results were expressed as cm 
and mm, respectively. Water displacement method was 
followed to obtain the fruit volume and the results were 
expressed as cubic centimetres (Darshan et al. 2023).  The 
total soluble solids (TSS) content was measured using an 
Erma hand-held refractometer from Japan, and expressed 
as a percentage of soluble solids after correcting for 
temperature at 20°C (Gill et al. 2016). Ascorbic acid and 
titratable acidity were determined following the method 
outlined by the AOAC, (2005). Pectin was quantified using 
the gravimetric method described by Gill et al. (2016), 
where pectin was precipitated as calcium pectate from an 
acidic solution through the addition of calcium chloride. 
The precipitate was washed with water until free of 
chlorine, then dried and weighed, with results reported as 
a percentage of calcium pectate. Reducing, non-reducing, 
and total sugars contents were measured according to the 
method by Priyadarshi et al. (2018), with results expressed 
as percentages.

The experiment was laid out as per Randomized 
Block Design, and data were analysed using statistical 
software SAS 9.4 (V 9.4, SAS Institute Inc., USA) package. 
The interaction means were subjected to analysis of 
variance and pairwise comparison using Tukey HSD 
(p≤0.05) where found significant.

RESULTS AND DISCUSSION 

Pre-harvest application of plant growth regulators 
(PGRs) and nutrients significantly reduced fruit drop 
of guava cv. L-49 (Fig. 1A). The application of lower 
concentration of PGRs (NAA and GA3) and potassium 
sulphate, while the higher concentration calcium nitrate is 
more effective for reducing fruit drop percentage of guava. 
Foliar application of potassium sulphate 1.0% recorded 
minimum fruit drop percentage (39.77 %), which was 
statistically at par with NAA 50 ppm (41.67%) and GA3 25 
ppm (42.05%). However, significantly the maximum fruit 
drop percentage was recorded in plants sprayed with water 
(61.24%). Many fruiting plants face a severe economic 
risk from fruit drop, with about 50% of the blossoms and 
immature fruits falling off during growth due to a variety 
of pressures (Iqbal et al. 2009). The foliar application of 
K2SO4 leads to enhanced lignin and cellulose formation 
because the synthesis of both polymers is necessary to 
start the process of endogenous hormone synthesis. It 
also improves plant structure because the synthesis of 
carbohydrates prevents the formation of the abscission 
layer, which reduces drop at an early stage (Reetika et al. 
2018). Similar outcomes were also observed in date palm 
by Khan et al. (2022).

Fruit set and fruit retention percentage in guava fruits 
was significantly altered by foliar application of plant 

growth regulators (PGRs) and nutrients (Fig. 1B and C). 
The plants received lower concentration of PGRs (NAA 
and GA3) and potassium sulphate, whereas the higher 
concentration of calcium nitrate noted significantly 
maximum percentage of fruit set and fruit retention. The 
plants sprayed with potassium sulphate 1.0% recorded 
significantly maximum fruit set (71.05%) and fruit 
retention percentage (60.23%), which was followed by 
NAA 50 ppm (68.67 % and 58.33%). The control plant 
(sprayed with normal water) recorded significantly 
minimum fruit set (46.32%) and fruit retention (38.76%) 
percentage. The role that potassium plays in preserving 
cell water content, in the production of carbohydrates, 
and in the subsequent translocation and mobilization 
of carbohydrates in plant tissues may account for the 
improved fruit set and fruit retention observed with 
potassium administration. Consequently carbohydrates 
played important role in fruit set (Shareef, 2016). Similar 
results were reported by Singh et al. (2022) who reported 
highest fruit set and with application of 0.50 % potassium 
sulphate in ber cv. Umran.

	 Fruit weight and fruit volume of guava cv. L-49 
was significantly influenced by the foliar application of 
plant growth regulators (PGRs) and nutrients (Fig. 1D 
and G). The plants sprayed with potassium sulphate 1.0 
% produced maximum fruit weight (142.43g) and fruit 
volume (132.77cc) which was followed by NAA 50 ppm 
(130.11g and 123.56cc, respectively) and calcium nitrate 
1.0 % (127.66g and 125.76cc, respectively) and potassium 
sulphate 2.0% (126.88g and 12177cc, respectively). On 
the other hands, plants sprayed with water (control) 
produced minimum fruit weight (111.34g) and fruit 
volume (112.33cc). The increase in fruit weight and fruit 
volume could be due to the reinforcement of the middle 
lamella and subsequent cell wall strengthening, which 
may have facilitated the enhanced movement of solutes 
into the fruits. This increase in volume and growth may be 
explained by better metabolite production, better water 
absorption, and better mobilization of carbohydrates 
and minerals inside the mesocarp enlarged cells and 
intercellular space. Application of potassium sulphate 
showed an enhancement in fruit weight in date palm 
(Omar et al. 2017) and fruit volume in Washington Navel 
Orange (Ali et al. 2015). 

The data highlighted in Fig. 1E and F showed that 
foliar application of plant growth regulators (PGRs) and 
nutrients significantly improved the fruit length and fruit 
width of guava cv. L-49. Foliar application of nutrients 
(potassium sulphate 1.0%) produced significantly 
maximum fruit length (8.71cm) and fruit width (7.89mm) 
which was followed by NAA 50 ppm (8.54cm and 7.44mm). 
However, the plants sprayed with normal water (control) 
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produced significantly minimum fruit length (7.13cm) 
and fruit width (6.15mm). The increased in length and 
width in fruits could be the result of potassium, a mineral 
that appears to play an indirect role in accelerating the 
process of cell division and elongation. As a result, the 
fruit’s size may have improved (Mishra et al. 2017). Similar 
increase in fruit length and fruit breadth with potassium 
applications was reported by in pear (Gill et al. 2012).

An increase in total soluble solids in guava cv. 
L-49 was recorded after foliar application of plant 
growth regulators (PGRs) and nutrients (Table 1). The 
improvement in total soluble solids content was recorded 
in response to plants received lower concentration of 
potassium sulphate 1.0% and NAA 50 ppm than the other 
treatments. Plants sprayed with potassium sulphate 1.0% 
exhibited maximum total soluble solids (11.70%) content, 
which was followed by foliar application of NAA 50ppm 
(11.43%). The reduction in acidity content was recorded in 
all the treated guava fruits, whereas untreated guava fruits 
recorded maximum acidity content. Foliar application of 
potassium sulphate 1.0% noted significantly minimum 
acidity (0.39%) content which was closely followed by 
foliar application of NAA 50 ppm and GA3 50 ppm (0.41% 
and 0.42%, respectively). However, the plants sprayed 
with normal water (control) resulted maximum acidity 
(0.54%). The increased total soluble solids (TSS) content 
of guava fruits may be the result of potassium’s significant 
role in the translocation of sugars, other soluble solids, 
and photo-assimilates, which raises TSS levels. The 
present results regarding to total soluble solids are in 
accordance with the earlier findings of Mandal et al. 
(2012) and Jitendra et al. (2015) in guava. The guava fruit 
pulp exhibited lower acidity with potassium treatments 
compared to other treatments. This might be due to a 
higher accumulation of sugars, improved translocation 
of sugars into fruit tissues, and the conversion of organic 
acids into sugars. Additionally, the neutralization of 
organic acids due to elevated potassium levels in the 

Table 1: Effect of plant growth regulators and nutrients on biochemical characteristics of guava cv. L-49.
Treatment TSS (%) Acidity 

(%)
TSS: acid 

ratio
Vitamin C 
(mg/100)

Pectin 
(per cent 
pectate)

Reducing 
sugar (%) 

Non-
reducing 
sugar (%)

Total sugars 
(%)

NAA 50 ppm 11.43 ± 0.09b 0.41 ± 0.00h 27.88 ± 0.23b 171.04 ± 1.64ab 1.72 ± 0.01b 3.71 ± 0.03b 3.33 ± 0.02b 7.04 ± 0.05b

NAA 100 ppm 11.32 ± 0.09b 0.43 ± 0.00f 26.33 ± 0.22c 153.88 ± 1.48f 1.44 ± 0.01f 3.40 ± 0.02d 2.88 ± 0.02f 6.28 ± 0.04e

GA3  25 ppm 10.47 ± 0.08d 0.45 ± 0.00d 23.27 ± 0.19e 156.34 ± 1.50ef 1.51 ± 0.01de 3.33 ± 0.02de 3.09 ± 0.02d 6.42 ± 0.05cd

GA3 50 ppm 10.75 ± 0.08c 0.42 ± 0.00g 25.60 ± 0.21d 162.88 ± 1.56d 1.54 ± 0.01d 3.52 ± 0.02c 2.86 ± 0.02f 6.38 ± 0.04de

Potassium sulphate 1.0% 11.70 ± 0.10a 0.39 ± 0.00i 30.00 ± 0.25a 174.10 ± 1.67a 1.83 ± 0.01a 3.80 ± 0.03a 3.45 ± 0.02a 7.25 ± 0.05a

Potassium sulphate 2.0% 11.35 ± 0.09b 0.44 ± 0.00e 25.80 ± 0.21cd 168.81 ± 1.62bc 1.60 ± 0.01c 3.49 ± 0.02c 2.98 ± 0.02e 6.47 ± 0.05cd

Calcium nitrate 1.0% 10.60 ± 0.08cd 0.49 ± 0.00b 21.63 ± 0.18g 160.77 ± 1.54de 1.48 ± 0.01e 3.39 ± 0.02d 3.14 ± 0.02 cd 6.53 ± 0.05c

Calcium nitrate 2.0% 10.71 ± 0.08cd 0.48 ± 0.00c 22.31 ± 0.19f 164.81 ± 1.58cd 1.63 ± 0.01c 3.27 ± 0.02e 3.18 ± 0.02c 6.45 ± 0.05cd

Water spray (Control) 9.77 ± 0.08e 0.54 ± 0.00a 18.09 ± 0.15h 144.12 ±1.38g 1.22 ± 0.009g 3.10 ± 0.02f 2.67 ± 0.01g 5.77 ± 0.04f

Tukey HSD (P ≤ 0.05) 0.27 0.009 0.61 4.62 0.04 0.08 0.07 0.14

tissue could have contributed to the reduction in acidity 
(Kumar et al. 2017).

	 A significant variation was recorded in all the 
TSS: acid ratio and vitamin C content in guava fruits in 
response to foliar application of PGRs) and nutrients 
(Table 1). Foliar application of potassium sulphate 1.0% 
recorded maximum TSS: acid ratio (30.00) and vitamin 
C content (174.10 mg/100g), which was followed by 
NAA 50ppm (27.88 and 171.04 mg/100g). On the other 
hands, plants received only normal water (control) noted 
minimum TSS acid ration (18.09) and vitamin C (144.12 
mg/100g) content. Potassium sulphates effect on this 
ratio can be explained through its influence on both the 
synthesis of soluble solids and the reduction of organic 
acids. Potassium contributes to the synthesis of organic 
compounds while also affecting the acid metabolism in 
plants. The reduction in acidity, alongside the increase 
in TSS, leads to an improved TSS: acid ratio, enhancing 
the sweetness and palatability of the fruits or produce. 
The present findings align with Zaied et al. (2006), who 
observed a significant increase in the T.S.S/acid ratio in 
juice with potassium application on Washington navel 
orange trees in both seasons. The increase in ascorbic acid 
content in guava fruit pulp with foliar potassium sprays 
may be attributed to the enhanced synthesis of certain 
metabolites and intermediate substances that promote 
the formation of ascorbic acid precursors. These results 
are consistent with the earlier findings of (Agarwal, 2012) 
and Manivannan et al. (2015) in guava fruits.

	 The data highlighted in (Table 1) showed that 
foliar application of plant growth regulators (PGRs) and 
nutrients increased the pectin content of guava fruits. 
The lower concentration of potassium sulphate and 
NAA 50 ppm is more effective for increasing the pectin 
content in guava fruits as compared to other treatments 
than control. The maximum pectin (1.83 %) was recorded 
in plants sprayed with potassium sulphate 1.0%, which 
was followed by NAA 50 (1.72%). However, the minimum 
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Fig 1: Effect of Plant growth regulators and nutrients on biochemical characteristics on the (A) fruit drop; (B) fruit set; (C) fruit retention; (D) fruit weight; (E) 

fruit length; (F) fruit width; and (G) fruit volume of guava. Vertical bars represent the standard error of means for three replicates. Means with same letters are 

not statistically different from each other by Tukey HSD (P ≤ 0.05). T1 = NAA 50ppm, T2 = NAA 100ppm, T3 = GA3 25ppm, T4 = GA3 50ppm, T5 = Potassium 

sulphate 1.0 %, T6 = Potassium sulphate 2.0 %, T7 = Calcium nitrate 1.0%, T8 = Calcium nitrate 2.0% and T9 = Control  
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Fig 1: Effect of Plant growth regulators and nutrients on biochemical characteristics on the (A) fruit drop; (B) fruit set; (C) fruit retention; (D) fruit weight; (E) 

fruit length; (F) fruit width; and (G) fruit volume of guava. Vertical bars represent the standard error of means for three replicates. Means with same letters are 

not statistically different from each other by Tukey HSD (P ≤ 0.05). T1 = NAA 50ppm, T2 = NAA 100ppm, T3 = GA3 25ppm, T4 = GA3 50ppm, T5 = Potassium 

sulphate 1.0 %, T6 = Potassium sulphate 2.0 %, T7 = Calcium nitrate 1.0%, T8 = Calcium nitrate 2.0% and T9 = Control  
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Fig 1: Effect of Plant growth regulators and nutrients on biochemical characteristics on the (A) fruit drop; (B) fruit set; (C) fruit retention; (D) fruit weight; (E) 

fruit length; (F) fruit width; and (G) fruit volume of guava. Vertical bars represent the standard error of means for three replicates. Means with same letters are 

not statistically different from each other by Tukey HSD (P ≤ 0.05). T1 = NAA 50ppm, T2 = NAA 100ppm, T3 = GA3 25ppm, T4 = GA3 50ppm, T5 = Potassium 

sulphate 1.0 %, T6 = Potassium sulphate 2.0 %, T7 = Calcium nitrate 1.0%, T8 = Calcium nitrate 2.0% and T9 = Control  
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Fig 1: 	 Effect of plant growth regulators and nutrients on biochemical characteristics on the (A) fruit drop; (B) fruit set; (C) fruit retention; (D) 
fruit weight; (E) fruit length; (F) fruit width; and (G) fruit volume of guava. Vertical bars represent the standard error of means for three 
replicates. Means with same letters are not statistically different from each other by Tukey HSD (P ≤ 0.05). T1 = NAA 50ppm, T2 = NAA 
100ppm, T3 = GA3 25ppm, T4 = GA3 50ppm, T5 = Potassium sulphate 1.0 %, T6 = Potassium sulphate 2.0 %, T7 = Calcium nitrate 1.0%, T8 
= Calcium nitrate 2.0% and T9 = Control 
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pectin (1.22 %) content was recorded in plants sprayed 
with normal water (control). Potassium enhances the 
pectin content in fruits by promoting the translocation 
of photosynthates from leaves to young fruits, which are 
partially utilized in the synthesis of pectic substances 
(Kumar et al. 2017).

A significant improvement was recorded in guava 
fruits after foliar application of plant growth regulators 
(PGRs) and nutrients (Table 1). The plants sprayed with 
lower concentration of nutrients (potassium sulphate 
1.0%) significantly recorded maximum reducing (3.80%), 
non-reducing (3.45%) and total sugars content (7.25%), 
followed by foliar application of NAA 50ppm (3.71%, 
3.33% and 7.04 %, respectively). However, the plants 
received only normal water (control) noted least amount 
of reducing (3.10%), non-reducing (2.67%) and total 
sugars (5.77%) content. The increase in reducing sugars 
in guava pulp following nutrient application through 
foliar sprays may be attributed to the enhancement 
of photophosphorylation and the dark reaction of 
photosynthesis by potassium. 

This process results in the accumulation of more 
carbohydrates in the fruits and improves nutrient 
accessibility to developing fruits. Similar findings have 
been reported by Singh et al. (2002) in peach, Prasad et 
al. (2015) in pear, and Manivannan et al. (2015) in guava. 
The improvement in non-reducing sugars in guava pulp 
with nutrient application might be due to the activation 
of enzymes that hydrolyze polysaccharides into simpler 
forms such as mono and disaccharides. This process, 
along with better transportation of assimilates and 
nutrients from leaves to fruits, increases nutrient 
availability and enhances fruit quality. These results 
are consistent with the earlier findings of Kumar et al., 
(1990) in grape cv. Delight and (Kaur and Dhillon, 2006) 
in guava. The increase in total sugars in guava pulp 
from pre-harvest potassium sprays might be due to the 
conversion of starch and acid into sugars, coupled with 
the continuous mobilization of sugars from leaves to 
fruits. These findings align with the results reported by 
Manivannan et al. (2015) and Jitendra et al. (2015) in 
guava.

CONCLUSION

Thus, foliar application of plant growth regulators 
and nutrients is most effective treatments as compared 
to the control.  The lower concentrations of potassium 
sulphate 1.0 % and NAA 50 ppm is more effective than 
rest of treatments. Foliar application of potassium 
sulphate 1.0% significantly reduced fruit drop percentage, 
improved fruit set, fruit retention.  

ACKNOWLEDGMENT

The authors are thankful to Career Point University, 
Kota, for providing necessary research facilities. 

REFERENCES
Aly MA, Harhash MM, Awad RM and El-Kelawy HR 2015. 

Effect of foliar application with calcium, potassium and 
zinc treatments on yield and fruit quality of Washington 
navel orange trees. Middle East Journal of Agricultural 
Research 4: 564-568.

AOAC, 2005. Official methods of analysis, 18th edn 
Association of Official Analytical Chemists, Washington 
DC.

Darshan D, Shukla A K, Hota D, Singh V and Kumar V 2023. 
Foliar application of growth regulators and nutrients for 
enhanced yield attributes of guava cv. Lalit. Emergent 
Life Science Research 9: 72-76.

El-Safty MA, El-Menshawy EA and Rabeii RS 1998. Response 
of Washington navel orange trees to different doses of 
potassium sulphate. A-yield, fruit quality and mineral 
composition. Journal of Agriculture Science Mansoura 
University, 23: 2611-2618.

FAOSTAT (2022). https://www.fao.org/faostat/en/#data/
QCL

Gill KS, Dhaliwal HS, Mahajan BVC, Paliyat G and Boora R 
S 2016. Enhancing postharvest shelf life and quality 
of guava (Psidium guajava L.) cv. Allahabad Safeda by 
pre-harvest application of hexanal containing aqueous 
formulation.  Postharvest Biology and Technology | 
Journal. 112: 224-232.

Gill PPS, Ganaie MY, Dhillon WS and Singh NP 2012. Effect 
of foliar sprays of potassium on fruit size and quality of 
‘Patharnakh’pear. Indian Journal Horticulture. 69: 512-
516.

Iqbal M, Niamatullah M and Munir M 2009. Effect of various 
Dactylifera males pollinizer on pomological traits and 
economical yield index of cv’s Shakri, Zahidi and Dhakki 
date palm (Phoenix dactylifera L.). Journal of Animal 
and Plant Sciences. 22: 376– 383.

Khan SU, Alizai AA, Ahmed N, Sayed S, Junaid M, Kanwal M 
and Ali EF 2022. Investigating the role of potassium and 
urea to control fruit drop and to improve fruit quality of 
“Dhakki” date palm. Saudi Journal of Biological Sciences. 
29: 3806-3814.

Kumar GK, Vani VS, Rao AD, Subbaramamma P and Sujatha 
RV 2017. Effect of foliar sprays of urea, potassium 
sulphate and zinc sulphate on quality of guava cv. 
Taiwan pink. Journal of Chemical Sciences. 5: 680-682.

Kumar J, Kumar R, Rai R and Mishra DS 2015. Response of 
Pant Prabhat guava trees to foliar sprays of zinc, boron, 
calcium and potassium at different plant growth stages. 
The Bioscan 10: 495-498.

Lal N and Das RP 2017. Effect of plant growth regulators 
on yield and quality of guava (Psidium guajava 



PGRs AND GUAVA YIELD

52

[Current Horticulture 13 (3)

L.) cv. Allahabad Safeda. International Journal of 
International Journal of Current Microbiology and 
Applied Sciences. 6: 857-863.

Lenka J, Acharya GC, Sahu P, Dash DK, Samant D, Panda 
KN and Panda RK 2019. Effect of foliar nutrition of 
micronutrients and plant growth regulators on yield 
and quality of guava (Psidium guajava L.) cv. Allahabad 
Safeda. International Journal Community System. 7: 
1327-1333.

Mandal G, Dhaliwal HS and Mahajan, B. V. C. (2012). Effect of 
pre-harvest application of NAA and potassium nitrate 
on storage quality of winter guava (Psidium guajava). 
Indian Journal of Agricultural. 82: 985.

Manivannan MI, Irulandi S and Thingalmaniyan KS 2015. 
Studies on the effect of pre-harvest application of plant 
growth regulators and chemicals on yield and quality 
of guava (Psidium guajava L.) cv. L.-49. International 
Journal of Agricultural Science. 11:138-40.

Mishra KK, Sanjay Pathak SP, Nitish Sharma NS and Nikita 
Nehal NN 2017. Effect of pre-harvest nutrients spraying 
on physicochemical quality and storage behaviour of 
rainy season guava (Psidium guajava L.) fruits cv. L-49. 
Plant Architecture. 17: 597-600.

Omar AEK, Ahmed MA and Al-Saif AM 2017. Influences of 
seaweed extract and potassium nitrate foliar application 
on yield and fruit quality of date palms (Phoenix 
dactylifera L. cv. Sukary). Advances in Agriculture 
Sciences. 5: 16-22.

Prasad B, Dimri DC and Bora L 2015. Effect of pre-harvest 
foliar spray of calcium and potassium on fruit quality of 

Pear cv. Pathernakh. Scientific Research and Essays 10: 
376-380.

Priyadarshi V, Hota D and Karna AK 2018. Effect of growth 
regulators and micronutrients spray on chemical 
parameters of litchi (Litchi chinensis Sonn.) cv. 
Calcuttia. International Journal of Economic Plants 5: 
99-103.

Shareef HJ 2016. Enhancing fruit set and productivity in 
date palm (Phoenix dactylifera L.) Berhi cultivar using 
boron and potassium. Journal of Environment Science. 
5: 108-114.

Sharma R and Tiwari R 2015. Effect of growth regulator 
sprays on growth, yield and quality of guava under 
malwa plateau conditions. Annals of Plant and Soil 
Research. 17: 287-291.

Singh C, Sharma VP, Usha K and Sagar VR 2002. Effect 
of macro and micronutrients on physico-chemical 
characters of grape cv. Perlette. Indian Journal of 
Horticulture. 59: 258-260.

Singh K, Bons HK, Kaur N and Gill KS 2022. Effect of foliar 
application of different mineral nutrients on fruit set 
and yield contributing attributes of ber cv. Umran. 
Agricultural Research Journal. 59: 372-375.

Vijay Agrawal VA 2012. Effect of pre-harvest sprays and 
post-harvest dip of different chemicals on shelf-life of 
guava. International Journal of Agricultural Science.  
8: 247-249.

Zaied NS, Khafagy SAA and Saleh MA 2006. Effect of nitrogen 
and potassium fertilization on vegetative growth, 
fruit set and quality of Washington navel orange trees. 
Journal of Appalled Science Research. 11: 851-857.


