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An investigation was done to study was conducted at horticulture farm, Aroma College, Haridwar during
summer season of 2022-23 to evaluate the performance of different organic source of nutrients on
growth of Thai guava cv. VNR bihi. Therefore, the biofertilizers were applied as per various treatments
under the tree canopy. This experiment was designed in Randomized Block Design with three replicates.

ABSTRACT

The highest TSS (12.96%), acidity (0.5%), ascorbic acid (219.05 mg/100 g pulp), diameter of seed core
(56.60 mm), pulp thickness index (56.74), pectin content (1.42%) to were found in T}, (FYM + Poultry

manure + Azotobacter + PSB) From March to December every month followed by T;; (FYM + Poultry
manure + PSB). whereas, the maximum number of fruits per plant (54.33) and yield (29.41 kg/plant) in
the rainy season. Winter season fruits are more superior to rainy season fruits.

Keywords - Guava, Farmyard Manure, Phosphate Solubilizing Bacteria.

Introduction

In tropical and subtropical India, the guava
(Psidium guajava L.), a member of the Myrtaceae
family, is one of the most significant fruits. Tropical
America is the native home of guavas. The smooth
bark of the guava tree is distinctive. They have globose
berries that are greenish-brown to brown in colour,
scaly, angular juvenile stems, an inferior ovary, and a
profusion of stamens. Several seeds, which might be
red, pink, yellow, or white, are imbedded in the meat.
About 20 of the approximately 150 species in the
genus "Psidium" produced edible fruits. Guavas are
grown up to 1500 meters above sea level. It may grow
in a variety of soil conditions, from deep clay soil to
very light sandy soil. Guavas are known as the "apple
of the tropics" due to their high vitamin C content (75—
260 mg/100 g pulp) and abundance of minerals. One of
the most significant components of the seed is its
dietary Fiber content (Anonymous, 2009). Our defines
against common diseases and infections are

strengthened by vitamin C. The amounts of thiamine
(0.03-0.07 mg/100 g pulp) and riboflavin (0.02-0.04
mg/100 g pulp) found in guavas are suitable. guava
pulp has carbohydrates, pectin (0.5-1.8%), and sugars
in addition to minerals such phosphorus (22.5-40.0
mg/100 g pulp), calcium (10.0-30.0 mg/100 g pulp),
and iron (20-25 mg/100 g pulp). In addition, it has
polyphenols, omega-3 and omega-6 fatty acids, and
carotenoids, a class of powerful antioxidants derived
from unsaturated fatty acids. Growing guavas
organically is an option because they are eaten raw
together with their pulp and skin. while organic
farming still makes up the majority of Indian
agriculture, chemical fertilizers and pesticides have
become considerably more common since the
beginning of the green revolution a few years ago.
Both the environment and human health suffered as a
result of this. A gradual resurgence of organic farming
is occurring. It makes use of organic materials such as
animal excrement, oil cakes, farmyard manure, and



439

residual agricultural goods. Organic farming does not
utilize synthetic agrochemicals.

Materials and Method

The experiment was conducted during summer
season of 2022-23 at experimental site of Horticulture
Farm, Distt Haridwar, and Uttarakhand by applying
difference composition of following Farmyard Manure,
poultry manure and others (1.) Farmyard Manure
(100% replacement of nitrogen through FYM) (2.)
Vermicompost (100% replacement of nitrogen through
Vermicompost (3.) FYM + Poultry manure (80%
replacement of nitrogen through FYM + 20%
replacement of nitrogen through poultry manure) (4.)
FYM + Azotobacter (150 ml/plant) (5.) FYM +
Phosphate Solubilizing Bacteria (150 ml/plant) (6.)
FYM + Azotobacter + Phosphate Solubilizing Bacteria
(75 ml + 75 ml/plant) (7.) Vermicompost +
Azotobacter (150 ml/plant) (8.) Vermicompost +
Phosphate Solubilizing Bacteria (150 ml/plant) (9.)
Vermicompost + Azotobacter +Phosphate Solubilizing
Bacteria (75 ml + 75 ml/ plant) (10.) FYM + Poultry
manure + Azotobacter (80% replacement of nitrogen
through FYM +20% replacement of nitrogen through
poultry manure) (11.) FYM + Poultry manure +
Phosphate Solubilizing Bacteria (80% replacement of
nitrogen through FYM + 20% replacement of nitrogen
through poultry manure) (12.) FYM + Poultry manure
+ Azotobacter + Phosphate Solubilizing Bacteria (80%
replacement of nitrogen through FYM + 20%
replacement of nitrogen through poultry manure) (13.)
50% FYM + organic fertilizer Jeevamrit (4 litre per
plant in 21 days interval) (14.) Control (no
application). Full dose of organic manures and
biofertilizers were incorporated in first week of March.
Jeevamrit is applied in the field at 21 days interval.
During March, after applying water through drip
irrigation, the biofertilizers were applied as per various
treatments under the tree canopy.

Variety: Thai guava cv. VNR bihi

Replications: 3

Number of plants per replication :1

Age of plants: Two years old

Experimental Design: Randomized Block Design

Full dose of organic manures and biofertilizers
were incorporated in first week of March. Jeevamrit is
applied in the field at 21 days interval. During March,
after applying water through drip irrigation, the
biofertilizers were applied as per various treatments
under the tree canopy. The chemical composition of
different organic manures used for the experiment is
given in Table.
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Table 1: The chemical composition (N.P.K.) of
different organic manures used for the experiment.

. Nitrogen|Phosphorus |Potassium
Organic Manure % % %
Farmyard Manure 0.5 0.5 0.5
Vermicompost 1.8 0.7 1.5
Poultry Manure 2.8 2 2.2

Quality parameters

1. Total Soluble Solids (%): Total Soluble Solids of
the fruit was measured by using a hand refractometer
of 0-30 percent range. The juice was extracted from the
selected fruit by placing the small piece of fruit on
muslin cloth and then squeeze the fruit through muslin
cloth. One drop of juice was put on the prism of glass
refractometer and reading was recorded. Hand
refractometer was calibrated with the help of
distilled water after every reading. Due to this, the
reading on hand refractometer became 0 % and ready
touse for next reading. TSS was calculated for both
rainy and winter season crop.

2. Acidity (%): Acidity was estimated by using the
method given in AOAC (1990).

Reagents prepared
¢  Sodium hydroxide 0.1 Normal
¢ Phenolphthalein indicator 1 percent

Procedure: Mash 5 g of fruit pulp in mortar and pestle
using small amount of distilled water and make final
volume 10 ml. 2 ml of filtrate was pipette out into a
beaker and titrated against N/10 sodium hydroxide
using phenolphthalein as an indicator. Light pink color
was observed at the end point. Acidity was calculated
for both rainy and winter season crop.

Reagents

(a) Metaphosphoric acid solution (3% )

Metaphosphoric acid (HPO,) 15¢g
Glacial acetic acid 40 ml
Final volume adjusted 500 ml

(b) 2, 6 dichlorophenol indophenol dye
2, 6-dichlorophenol indophenol dye 50 mg
Sodium bicarbonate 42 mg

Volume adjusted 200 ml



The impact of an organic source of nutrients on guava quality

Standard ascorbic acid solution: 50 mg of ascorbic
acid (C¢H,06) was dissolved in 50 ml metaphosphoric
acid (3%).

Estimation: Mash 5 g of guava fruit pulp using 25 ml
of 3 percent metaphosphoric acid and filtered it
through muslin cloth. 2 ml of filtrate was titrated
against 2, 6- dichlorophenol dye. Rose pink color
appeared at the end point. Concurrently, 1.0 ml of
standard ascorbic acid was also titrated against the dye.
The results were manifested as mg of ascorbic acid per
100 g of fruit pulp. Ascorbic acid was calculated for
both rainy and winter season crop. It was determined
by the given mathematical formula:

acids _ Titrate value x total volume
(mg/100 g fruit pulp) Standard reading x ml of

sample x weight of fruit take

%100 Ascorbic

1. Diameter of seed core (mm): From each replication
of all treatments, ten fruits were collected in both rainy
and winter season. Each fruit was cut into two equal
half then with the help of scale, diameter of seed core
up to which seeds were scattered was noted and
average diameter of seed core was calculated.

2. Pulp thickness index: The fruit was cut into two
equal halves. Diameter of seed core was subtracted
from the diameter of the fruit and the result was
divided by diameter of fruit and then multiply by 100.
Pulp thickness index was calculated in both rainy and
winter season crop.

Diameter of fruit

- Diameter of seed core

Pulp thicknessindex = x100

Diameter of fruit

3. Pectin content (%): Ranganna (1979) narrated the
method for the estimation of total pectin as calcium
pectate in fresh fruits.

Reagents
1. IN Acetic acid
Glacial acetic acid 30 ml
Volume 200 ml
2. 1IN Calcium chloride
Anhydrous calcium chloride 275¢
Volume 500 ml
3. IN Sodium hydroxide
Sodium hydroxide 20g
Volume 500 ml
4. 1% Silver nitrate
Silver nitrate lg
Volume 100 ml
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Extraction: 25 g of fruit pulp was meshed with the
help of mortar and pestle and taken in a flask. 200 ml
distilled water poured into the flask having meshed
fruit pulp and placed on hot plate for an hour. The
water lost during boiling was restored back
simultaneously. Then, the final volume was made up to
250 ml by adding distilled water after the flask was
cooled. The contents of the flask were filtered using
Whatman filter paper number 4.

Estimation: To 50 ml part of the filtrate, 50 ml of
distilled water and 5.0 ml of 1N NaOH was added and
kept overnight. The following day, 25 ml of acetic acid
solution was added and after 5 minutes again 12.5 ml
of 1IN calcium chloride solution was added using
string. After permitting it to stand for an hour, it was
boiled for a minute and filtered through oven dried,
previously weighed Whatman filter paper number 4.
After that, the precipitates were dried at 100°C
overnight, cooled in desiccators and weighed. Pectin
content was calculated in both rainy and winter season
crop. The amount of pectin was indicated as percent
calcium pectate.

Weightof calciumpectate

X volumeof content %100

Calciumpectate(%) = - -
Volumeof filtratex weightof

samplefor estimation

5. Leaf Nutrient status (N, P, K): Second and third
mature leaf was taken from each replication of each
treatment and dried in oven at 65+2°C for 72 hours.
The dry samples were grounded in a stainless-steel
grinder and stored in polythene bags for further
analysis. Leaf samples were digested in diacid mixture
of H,So,4 and HCIO,4 (9:1) in digestion chamber. The
digested plant samples were analyzed for total N, P, K
contents by adopting the following procedures:

Total nitrogen in leaf samples was determined
colorimetrically by using Nessler’s reagent method
(Lindner, 1944). Total phosphorus was determined by
ammonium molybdate yellow color method (Koenig
and Johnson, 1942). Potassium content in acid digest
of plant samples was estimated by using flame
photometer.

Results and Discussion
Effect of organic treatment on quality parameters

1.Total Soluble Solids (%): A perusal of data
presented in Table -2 during the rainy season showed
that the total soluble solids of guava varied
significantly due to different organic treatments. TSS
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values with different treatments varied from 11.11% to
9.46%. The highest TSS content (11.11%) was found
in FYM + poultry manure + Azotobacter + Phosphate
Solubilizing Bacteria, which was statistically at par
with FYM + poultry manure + Phosphate Solubilizing
Bacteria (10.96%), FYM + poultry manure +
Azotobacter (10.85%), FYM + poultry manure
(10.62%) and vermicompost + Azotobacter +
Phosphate Solubilizing Bacteria (10.52%), however,
lowest TSS content (9.46%) was observed in control.
In winter season, (Table 1.2) the TSS values for
different varieties ranged from 12.96% to 11.06 %. It
was observed that the highest TSS (12.96%) was found
in FYM + poultry manure + Azotobacter + Phosphate
Solubilizing Bacteria, which was statistically at par
with FYM + poultry manure + Phosphate Solubilizing
Bacteria (12.95%), FYM + poultry manure +
Azotobacter (12.55%) and FYM + poultry manure
(12.39%), while, the lowest TSS (11.06%) was
observed in control. Ram and Nagar (2003) assessed
the effect of different organic sources and biofertilizers
on TSS of three years old guava cv. Allahabad Safeda.
They found the highest TSS with the application of
vermicompost and minimum with the recommended
dose of fertilizer. Dwivedi et al. (2010) carried out an
investigation to study the effect of biofertilizers and
organic manures on TSS of 4 years old 'Red Fleshed'
guava fruit at Lucknow, Uttar Pradesh, India. They
evaluated that application of Vesicular Arbuscular
Mycorrhizae showed the highest total soluble solids for
rainy and winter season crop. Devi et al. (2012)
observed the effect of different organic and
biofertilizer sources on four years old guava (Psidium
guajava L.) cv. Sardar at the Horticultural Research
Station, Mondouri, West Bengal. They reported that
the application of poultry manure + Azospirillum +
phosphorous solubilizers + potash mobilizers resulted
in the highest total soluble solids, while, lowest with
control.

An experiment was conducted by Kushwah et al.
(2018) to study the effect of integrated nutrient
management on TSS of strawberry cv. Chandler. The
different treatments used were recommended dose of
fertilizers, vermicompost, poultry manure, farmyard
manure, Azotobacter, Phosphate Solubilizing Bacteria
alone or in combination with different reducing levels
of the recommended dose of fertilizer. The maximum
TSS was recorded in 75% RDF + 25% vermicompost
+ Azotobacter + followed by 50% RDF + 50%
vermicompost + Azotobacter + Phosphate Solubilizing
Bacteria. The minimum TSS was recorded in control.

Lodaya and Masu (2019) reported that among all the
biofertilizers, manures, and chemical fertilizers used in
the experiment, the combined application of 30% RDF
through chemical fertilizers + 30% RDN through
poultry manure + 20 ml Bio NPK Consortium per tree
treatment resulted in maximum total soluble solids of
guava (Psidium guajava L.) cv. Allahabad Safeda.
Zothansiami and Mandal (2021) assessed the response
of different organic manures and biofertilizers alone,
and in combinations on fruit quality of banana cv.
Giant Cavendish at Aizawl, Mizoram. They observed
that the total soluble solids content of banana fruits was
highest in plants treated with vermicompost +
Azotobacter + Phosphate Solubilizing Bacteria +
Potassium Solubilizing Bacteria followed by poultry
manure + Azotobacter + Phospate Solubilizing
Bacteria + Potassium Solubilizing Bacteria.

2. Acidity (%): From the data depicted in Table 2, it
was obvious that during rainy season, the lowest
acidity (0.19%) was recorded in FYM + poultry
manure + Agzotobacter + Phosphate Solubilizing
Bacteria, which was statistically at par with FYM +
poultry manure + Phosphate Solubilizing Bacteria
(0.22%), FYM + poultry manure + Azotobacter
(0.23%), FYM + poultry manure (0.24%) and
vermicompost + Azotobacter + Phosphate Solubilizing
Bacteria (0.24%), whereas, the highest acidity (0.39%)
was observed with control. Similarly, in winter season
(Table 2) lowest acidity (0.34%) was observed in FYM
+ poultry manure + Azotobacter + Phosphate
Solubilizing Bacteria, which was statistically at par
with FYM + poultry manure +Phosphate Solubilizing
Bacteria (0.37%), FYM + poultry manure +
Azotobacter (0.38%) and FYM + poultry manure
(0.38%) and highest acidity of 0.50% was recorded
with control. Ram and Nagar (2003) studied the effects
of different organic sources and biofertilizers on the
quality of three years old guava cv. Allahabad Safeda
and found that variations in acidity due to different
organic applications were non-significant. Naik and
Babu (2005) observed the response of guava (Psidium
guajava L.) cv. L-49 (Sardar) to different organic
manures (vermicompost, FYM, pig, sheep, goat and
poultry manure, and guava leaf litter) and NPK
(250:350:200 g per tree). They obtained that acidity
was highest under FYM treatment followed by
vermicompost. Dwivedi et al. (2010) observed the
effect of biofertilizers and organic manures on the
quality of four years old 'Red Fleshed' guava during
the rainy and winter season. The different sources of
biofertilizers were  Azotobactor,  Azospirillum,
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phosphobacterin, microphos, and Vesicular Arbuscular
Mycorrhizae, while, sources of organic manures
include -FYM, dhaincha, vermicompost, vermiwash,
and sunhemp. They observed that acidity was highest
when plants were treated with FYM, whereas,
biofertilizers showed no effect on titrable acidity. An
investigation was conducted by Devi et al. (2012)
under sub-tropical conditions of West Bengal, to study
the effect of different organic and biofertilizer sources
on four years old guava (Psidium guajava L.) cv.
Sardar. In the experiment, various organic sources such
as farmyard manure, poultry manure, vermicompost,
and neem cake along with various biofertilizer
(Azotobacter, Azospirillum, phosphorus solubilizers,
and potash mobilizers) combinations were tested on
guava plant. They observed minimum with
vermicompost 4+  Azospirillum +  phosphorous
solubilizers + potash mobilizers and maximum acidity
with the application of farmyard manure +
Azospirillum + phosphorus solubilizers + potash
mobilizers. An experiment was conducted on 6 years
old guava plant (Psidium guajava L.) cv. L- 49 under
Vindhyan region by Yadav et al. (2013).

They found that the effect of organic sources on
fruit acidity was non-significant. However, the highest
acidity was recorded with poultry manure (20 kg/tree).
Jain et al. (2017) assessed the influence of organic and
microbial sources of nutrients (compost, poultry
manure, vermicompost, FYM, Azotobacter, and
Phospate Solublizing Bacteria) on the acidity of
strawberry cv. (Fragaria X ananassa Duch.). Sweet
Charlie and observed that minimum acidity was found
in vermicompost + poultry manure + Azotobacter +
Phospate  Solublizing  Bacteria  followed by
vermicompost + FYM + Azotobacter + Phosphate
Solublizing Bacteria and vermicompost + poultry
manure. While maximum acidity was found with the
recommended dose of nutrients through chemical
fertilizers. An experiment was conducted by Rana et
al. (2020) to find the most suitable combination of
FYM and biofertilizers for the better quality of sweet
orange (Citrus sinensis L.) cv. Mosambi. They
observed the minimum value of titrable acidity with
the application of FYM (40 kg/plant) + Azotobacter
(10 g/plant). While the maximum value with control.

3. Ascorbic acid (mg/100 g pulp): It is perceptible
from the data revealed in Table 2, that there was
significant influence of different organic treatments on
ascorbic acid. In rainy season crop, maximum ascorbic
acid content (139.91 mg/100 g pulp) was recorded in
FYM + poultry manure + Azotobacter, which was
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statistically at par with FYM + poultry manure +
Phosphate Solubilizing Bacteria PSB (138.12 mg/100 g
pulp), FYM + poultry manure + Azotobacter (137.33
mg/100 g pulp), FYM + poultry manure (132.92
mg/100 g pulp) and on other hand, minimum ascorbic
acid content (103.88 mg/100 g pulp) was obtained in
control. Table 1 is evident that in the winter season
highest amount of ascorbic acid (219.05 mg/100 g
pulp) was resulted with FYM + poultry manure +
Azotobacter + Phosphate Solubilizing Bacteria, which
was statistically at par with FYM + poultry manure +
Phosphate Solubilizing Bacteria (216.97 mg/100 g
pulp), FYM + poultry manure + Azotobacter (216.39
mg/100 g pulp) and FYM + poultry manure (214.46
mg/100 g pulp), whereas, control exhibited the lowest
amount of ascorbic acid (165.96 mg/100 g pulp).

Devadas and Kuriakose (2002) noted that when
different organic manures were applied in pineapple
cv. Mauritius, maximum ascorbic acid was found with
the application of poultry manure (250 g/plant) +
Azospirillum and phosphobacterin each at 625
mg/plant and minimum in control. Binepal et al.
(2013) observed that out of all the combinations of
fertilizers, organic manures and biofertilizers applied in
guava cv. L-49, 100% N 100% P205 + Azospirillium
+ Phosphate Solubilizing Bacteria + 10 kg
vermicompost resulted in maximum ascorbic acid
content, while, minimum ascorbic acid under control. a
study was carried out on guava cv. Shweta by Shukla
et al. (2014) and the results demonstrated that among
different mineral and organic fertilizers and
biofertilizers application in soil, maximum ascorbic
acid in fruits was noted when plants were treated with
10 kg vermicompost + Azotobacter + Phosphate
Solubilizing Microbes + Trichoderma harzianum +
organic mulching. While, minimum ascorbic acid was
obtained with the application of 10 kg FYM. While
conducting an experiment at Horticultural Research
Farm, Anand to assess the effect of biofertilizers,
manures, and chemical fertilizers on ascorbic acid of
guava (Psidium guajava L.) cv. Allahabad Safeda,
Lodaya and Masu (2019) found that among all the
treatments, the soil application of 30% RDF through
chemical fertilizers + 30% RDN through poultry
manure + 20 ml Bio NPK consortium per tree resulted
in maximum ascorbic acid (177.67 mg/100 g pulp) of
guava fruit.

4. Diameter of seed core (mm): It is obvious from the
data demonstrated in Table 3 that in rainy season crop,
the diameter of seed core varied significantly and
extended from 49 mm to 51.90 mm due to the
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application of different treatments. Maximum diameter
of seed core (51.90 mm) was observed with FYM +
poultry manure + Azotobacter + Phosphate
Solubilizing Bacteria, which was followed by FYM +
poultry manure + Phosphate Solubilizing Bacteria
(50.80 mm), whereas, with FYM + jeevamrit,
minimum diameter of seed core (49 mm) was obtained.
In the winter season, the maximum diameter of seed
core (56.60 mm) was obtained with FYM + poultry
manure + Azotobacter + Phosphate Solubilizing
Bacteria and FYM + poultry manure + Phosphate
Solubilizing Bacteria, which was statistically at par
with FYM + poultry manure + Azotobacter (56.30
mm), whereas, with FYM + Jeevamrit minimum
diameter of seed core (54.00 mm) was obtained. The
diameter of seed core varied significantly with organic
manures and biofertilizers. The highest diameter of
seed core (51.90 mm) in rainy season was observed in
80% replacement of nitrogen through FYM + 20%
replacement of nitrogen through poultry manure +
Azotobacter + Phosphate Solubilizing Bacteria, which
was followed by FYM + poultry manure + Phosphate
Solubilizing Bacteria (50.80 mm), whereas, with FYM
+ jeevamrit lowest diameter of seed core (49 mm) was
obtained. Athani et al. (2005) studied the influence of
vermicompost on 5 years old of guava cv. Sardar and
found maximum pulp thickness with the application of
75 percent recommended dose of fertilizers + 10 kg
vermicompost per plant followed by in situ
vermiculture at 50 worms and 100 percent RDF per
plant. Singh et al. (2008) investigated the effect of
different nutrient sources on papaya (Carica papaya L.)
cv. Surya and obtained maximum pulp thickness with
the application of 75% RDF + 25% vermicompost +
rhizobacteria culture. The experiment was conducted
by Dwivedi (2013) to study the effect of integrated
nutrient management on guava cv. Allahabad Safeda
and results showed no significant changes in the seed
cavity diameter due to different integrated nutrient
management treatments. However, it was maximum
with the application of 50% NPK + 25 kg FYM + 250
g Aspergillus niger. In the winter season, the maximum
diameter of seed core (56.60 mm) was obtained with
FYM + poultry manure + Azotobacter + Phosphate
Solubilizing Bacteria and FYM + poultry manure +
Phosphate Solubilizing Bacteria which was statistically
at par with FYM + poultry manure + Azotobacter
(56.30 mm) whereas, with FYM + Jeevamrit minimum
diameter of seed core (54.00 mm) was obtained. The
diameter of seed core is correlated with the weight and
size of fruits. The fruit weight and size were increased
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with organic manures and biofertilizers; consequently,
the diameter of seed core was increased.

5. Pulp thickness index: It is obvious from the data
demonstrated in Table 3 that in rainy season crop, pulp
thickness index varied significantly and extended from
39.62 to 45.74 due to the application of different
organic treatments. The highest pulp thickness index
(45.74) was observed in FYM + poultry manure +
Azotobacter + Phosphate Solubilizing Bacteria, which
was statistically at par with FYM + poultry manure +
Phosphate Solubilizing Bacteria (44.21), whereas, with
control lowest pulp thickness index (39.62) was
obtained. All the treatments proved significantly
superior over control with respect to pulp thickness
index in the winter season. The data indicated that
maximum pulp thickness index (56.74) was observed
in FYM + poultry manure + Azotobacter + Phosphate
Solubilizing Bacteria, which was statistically at par
with FYM + poultry manure + Phosphate Solubilizing
Bacteria (55.36), FYM + poultry manure +
Azotobacter (54.71), FYM + poultry manure (54.94),
whereas, with control lowest pulp thickness index
(45.24) was obtained. Significant effect with respect to
pulp thickness index was noticed through different
organic treatments. Maximum pulp thickness index
(45.74) in rainy season was recorded in 80%
replacement of nitrogen through FYM + 20%
replacement of nitrogen through poultry manure +
Azotobacter + Phosphate Solubilizing Bacteria, which
was statistically at par with FYM + poultry manure +
Phosphate Solubilizing Bacteria (44.21), whereas, with
control. minimum pulp thickness index (39.62) was
obtained. All the treatments proved significantly
superior over control with respect to pulp thickness
index in the winter season. The data indicated that
maximum pulp thickness index (56.74) was observed
in FYM + poultry manure + Azotobacter + Phosphate
Solubilizing Bacteria, which was statistically at par
with FYM + poultry manure + Phosphate Solubilizing
Bacteria (55.36), FYM + poultry manure +
Azotobacter (54.71), FYM + poultry manure (54.94),
whereas, with control lowest pulp thickness index
(45.24) was obtained. The pulp thickness is correlated
with the weight of fruit and diameter. The fruit weight
and diameter were increased with the organic manure
and biofertilizers consequently pulp thickness index
was increased. The findings are in agreement with the
result of Binepal ef al. (2013) in guava. Ratna et al.
(2019) experimented to study the effect of chemical
fertilizers, biofertilizers, and organic manures on
growth, yield, and quality of guava under Prayagraj



The impact of an organic source of nutrients on guava quality

agro-climatic conditions. They found that pulp
thickness was maximum with the application of
Azospirillum (100 g/tree) + 50% recommended dose of
fertilizers + Vesicular Arbuscular Mycorrhizae (30
g/tree) + vermicompost (10 kg/tree) followed by 50%
recommended dose of fertilizers + cow dung slurry (10
liter/tree) + vermicompost (10 kg/tree) and the
minimum was recorded in control.

6. Pectin content (%): The data pertaining to pectin
(Table 3) was significantly influenced by various
organic sources. In rainy season, the highest pectin
content (0.97%) was observed in FYM + poultry
manure + Azotobacter + Phosphate Solubilizing
Bacteria, which was statistically at par with FYM +
poultry manure + Phosphate Solubilizing Bacteria
(0.96%), FYM + poultry manure + Azotobacter
(0.95%) and FYM + poultry manure (0.93%) while,
lowest pectin content (0.73%) was observed in control.
It is clear from the data presented in Table 1.3 that in
the winter season, pectin content varied significantly
among the treatments. Azotobacter (0.95%) and FYM
+ poultry manure (0.93%), while, lowest pectin content
(0.73%) was observed in control. In winter season, out
of all the treatments, FYM + poultry manure +
Azotobacter + Phosphate Solubilizing Bacteria
contained the highest amount of pectin (1.42%), which
was statistically at par with FYM + poultry manure +
Phosphate Solubilizing Bacteria (1.40%) and the
lowest amount of pectin (0.81%) was found in control.
In rainy season, 80% replacement of nitrogen through
FYM + 20% replacement of nitrogen through poultry
manure + Azotobacter + Phosphate Solubilizing
Bacteria reported significantly highest pectin content
(0.97%), which was statistically at par with FYM +
poultry manure + Phosphate Solubilizing Bacteria
(0.96%) FYM + poultry manure.

In winter season FYM + poultry manure +
Azotobacter + Phosphate Solubilizing Bacteria resulted
in the highest amount of pectin (1.42%), which was
statistically at par with FYM + poultry manure +
Phosphate Solubilizing Bacteria (1.40%) and the
lowest amount of pectin (0.81%) found in control.
Poultry manure contains all essential nutrients that are
needed by plants. These essential nutrients play a
significant role in improving quality as reported by
Prabakaran and Pichal (2003). Binepal et al. (2013) in
guava also noted similar results. The data pertaining to
pectin (Table 3) was significantly influenced by
various organic sources. In rainy season, the highest
pectin content (0.97%) was observed in FYM + poultry
manure + Azotobacter + Phosphate Solubilizing
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Bacteria, which was statistically at par with FYM +
poultry manure + Phosphate Solubilizing Bacteria
(0.96%), FYM + poultry manure + Azotobacter
(0.95%) and FYM + poultry manure (0.93%), while,
lowest pectin content (0.73%) was observed in control.
It is clear from the data presented in Table 1.3 that in
the winter season, pectin content varied significantly
among the treatments. In winter season, out of all the
treatments, FYM + poultry manure + Azotobacter +
PSB contained the highest amount of pectin (1.42%),
which was statistically at par with FYM + poultry
manure + PSB (1.40%) and the lowest amount of
pectin (0.81%) was found in control. Sharma et al.
(2013) analyzed the effect of organic and inorganic
sources of fertilizers on pectin content of 15 years old
guava cv. Sardar. The pooled data of two years showed
the highest pectin content was obtained with the
application of 25 percent nitrogen through FYM and
the rest through urea augmented with Azotobacter.
Sharma et al. (2016) evaluated the impact of poultry
manure on fruit quality attributes and nutrient status of
guava (Psidium guajava. L.) cv. L-49 and maximum
pectin content was recorded in fruits harvested from
trees receiving 50% N as poultry manure + 50% N
through urea augmented with Azotobacter and lowest
pectin content was recorded under control.

6. Leaf Nutrient status Significant effects
concerning leaf nutrient status were noticed through
different organic treatments and are presented in Table
4 Maximum nitrogen (2.59%) was recorded in FYM +
poultry manure + Azotobacter + Phosphate
Solubilizing Bacteria, which was statistically at par
with FYM + poultry manure + Phosphate Solubilizing
Bacteria (2.51%), FYM + poultry manure +
Azotobacter (2.48%), FYM + poultry manure (2.37%),
and vermicompost + Azotobacter + Phosphate
Solubilizing Bacteria (2.34%) and minimum nitrogen
content (2.08%) was observed in control. Highest
phosphorus content (0.18%) was recorded in FYM +
poultry manure + Azotobacter + Phosphate
Solubilizing Bacteria, which was statistically at par
with FYM + poultry manure + Phosphate Solubilizing
Bacteria (0.17%), FYM + poultry manure +
Azotobacter (0.16%), and FYM + poultry manure
(0.16%) and minimum phosphorus content (0.11%)
was recorded in control. Application of FYM + poultry
manure + Azotobacter + Phosphate Solubilizing
Bacteria had resulted in maximum potassium content
(1.2%), which was statistically at par with FYM +
poultry manure + Phosphate Solubilizing Bacteria
(1.19%), FYM + poultry manure + Azotobacter
(1.17%), and FYM + poultry manure (1.08%), while,
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minimum potassium content (0.79%) was observed in
control. The data pertaining to leaf nitrogen,
phosphorus and potassium content was significantly
influenced by various organic sources. The critical
examination of data showed that maximum nitrogen
(2.59%), content of leaf was found in plants treated
with 80% replacement of nitrogen through FYM +
20% replacement of nitrogen through poultry manure +
Azotobacter + Phosphate Solubilizing Bacteria, which
was statistically at par with FYM + poultry manure +
Phosphate Solubilizing Bacteria (2.51%), FYM +
poultry manure + Azotobacter (2.48%), FYM + poultry
manure (2.37%), and vermicompost + Azotobacter +
Phosphate Solubilizing Bacteria (2.34%) and minimum
nitrogen content (2.08%) was observed in control.
Maximum phosphorus content (0.18%) was recorded
in FYM + poultry manure + Azotobacter + Phosphate
Solubilizing Bacteria, which was statistically at par
with FYM + poultry manure + Phosphate Solubilizing
Bacteria (0.17%), FYM + poultry manure +
Azotobacter (0.16%), and FYM + poultry manure
(0.16%) and minimum phosphorus content (0.11%)
was recorded in control. Application of FYM + poultry
manure + Azotobacter + Phosphate Solubilizing
Bacteria had resulted in maximum potassium content
(1.2%), which was statistically at par with FYM +
poultry manure + Phosphate Solubilizing Bacteria
(1.19%), FYM + poultry manure + Azotobacter
(1.17%), and FYM + poultry manure (1.08%), while,
minimum potassium content (0.79%) was observed in
control. Yadav et al. (2013) suggested that it was
probably due to high nutrient and mineral content in
poultry manure as compared to other organic manure
in guava. Increased leaf nitrogen status could also be
due to biological nitrogen fixation and production of
the enzyme complex, which solubilizes unavailable
forms of nutrients and makes them available to the
plants (Marwaha, 1995). An increase in phosphorus
content may be explained by the production of enzyme
complexes by the biofertilizers, which may have
solubilized an unavailable form of phosphorus and
increased its availability to the plant (Singh et al.,
2003). The increase in potassium content might be due
to the combined use of organic manure and
biofertilizers that improved soil physical properties.
This results in better rooting and therefore, better
uptake of potassium from the soil.High nitrogen and
potassium content can be supported by Moustafa
(2002) in orange; high nitrogen and phosphorus by
Sharma et al. (2013) and Naik and Babu (2005) in
guava and Osman and El-Rhman (2010) in fig. Naik
and Babu (2005) assessed the feasibility of organic
farming under the semi- arid tropics of southern
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Andhra Pradesh, India, in guava (Psidium guajava L.)
cv. L-49 and observed that leaf nitrogen content
remained almost the same before and after the
application ~ of  various  organic  treatments
(vermicompost, FYM, pig manure, sheep manure, goat
manure, poultry manure, and guava leaf litter) and
chemical treatments (NPK 250:350:200 g per tree).
While, leaf phosphorus and potassium showed
maximum increment when plants were treated with
vermicompost closely followed by poultry manure. An
experiment was conducted by Osman and El-Rhman
(2010) to study the effect of organic and bio-N-
fertilizer on 66 Sultani fig variety (Ficus carica L.) of
about 20 years old, for two successive seasons.

They found that nitrogen concentration in leaf of
fig tree was significantly increased by sheep manure +
Azospirillum, poultry manure + Agzotobacter and
poultry manure + Azospirillum in both seasons. Poultry
manure + Azotobacter and poultry manure +
Azospirillum gave the highest values of leaf
phosphorus and potassium content. Sharma et al.
(2011) used two organic manures (farmyard manure
and poultry manure) and two biofertilizers
(Azotobacter and Azospirillium) to study their effect on
leaf nutrient status on fifteen years old guava plant
(Psidium guajava L.) cv. Sardar and revealed that the
maximum leaf nitrogen, phosphorus and potassium
content in the treatment comprising full-dose of
nitrogen applied through poultry manure, augmented
with Azotobacter and Azospirillium. An experiment
was conducted to study the effect of organic and
inorganic sources of fertilizers on the leaf nutrient
status of 15 years old guava cv. Sardar. The pooled
data of two years revealed that the highest leaf nitrogen
and phosphorous content was obtained with the
application of Azotobacter + 25% of N per tree through
FYM + 75% of N per tree through inorganic fertilizers,
whereas, the highest leaf potassium content was
obtained with the application of Azotobacter + 50% of
N per tree through FYM + 50% of N per tree through
inorganic fertilizers (Sharma et al, 2013). An
experiment was conducted by Marathe et al. (2017) to
study the response of organic sources of fertilizers
(farmyard manure, vermicompost, poultry manure, and
green manure) and recommended dose of inorganic
fertilizers against control on pomegranate (Punica
granatum L.) cv. Bhagwa, in Maharashtra, India. The
pooled data of three years showed the highest
phosphorus and potassium content in the leaves with
the application of poultry manure, while highest
nitrogen content was by FYM.
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Table 2: Effect of organic source of nutrients on TSS, acidity and ascorbic acid in guava cv. VNR bihi

- Ascorbic Acid
Treatments TSS (%) Acidity (%) (mg/100 g pulp)
Summer |Winter | Summer | Winter| Summer |Winter
T, (FYM) 9.86 | 11.39 | 0.34 0.45 | 118.04 |170.77
T, (Vermicompost) 9.95 11.44 | 0.33 0.44 | 119.31 |180.07
T3 (FYM + Poultry manure) 10.62 | 12.39 0.24 0.38 | 132.92 [214.46
T4 (FYM + Azotobacter) 10.08 | 11.62 | 0.34 0.43 | 117.66 [180.41
Ts (FYM + PSB) 10.10 | 11.61 0.33 0.43 | 121.05 |189.73
Ts (FYM + Azotobacter + PSB) 10.15 | 11.87 | 0.28 0.43 | 122.33 {197.37
T; (Vermicompost + Azotobacter) 10.21 | 11.97 | 0.27 0.43 | 124.67 |198.38
Tg (Vermicompost + PSB) 10.32 | 12.04 | 0.25 0.41 | 126.48 {205.00
Ty (Vermicompost + Azotobacter + PSB) 10.52 | 12.12 | 0.24 0.41 | 130.98 |210.38
Ty (FYM + Poultry manure + Azotobacter) 10.85 | 12.55 0.23 0.38 | 137.33 [216.39
Ty, (FYM + Poultry manure + PSB) 10.96 | 12.95 0.22 0.37 | 138.12 [216.97
T, (FYM + Poultry manure + Azotobacter + PSB) 11.11 | 1296 | 0.19 0.34 | 139.91 |219.05
T3 (50% FYM + Jeevamrit) 9.77 11.15 | 0.37 0.48 | 106.89 [174.74
T4 (Control) 9.46 | 11.06 | 0.39 0.50 | 103.88 [165.96

C.D. at 5% 0.75 0.70 0.05 0.06 8.66 8.31

Table 3: Effect of organic source of nutrients on diameter of seed core, pulp thickness index and pectin in guava
cv. VNR bihi.

Diameter of seed | Pulp thickness Pectin
Treatments core(mm) index (%)
Summer | Winter |Summer | Winter | Summer |Winter
T, (FYM) 48.90 | 55.50| 40.57 | 48.11 0.77 0.85
T, (Vermicompost) 4950 | 55.60| 40.08 | 49.43 0.81 0.87
T3 (FYM + Poultry manure) 50.60 | 56.00| 4332 | 54.94 0.93 1.21
T4 (FYM + Azotobacter) 49.60 | 55.60| 40.61 | 49.59| 0.81 0.87
Ts (FYM + PSB) 49.70 | 55.70| 41.98 | 50.12| 0.82 1.01
Ts (FYM + Azotobacter + PSB) 49.80 | 55.70| 42.06 | 52.10f 0.87 1.04
T7 (Vermicompost + Azotobacter) 50.00 | 55.80| 42.45 | 53.11 0.88 1.09
T (Vermicompost + PSB) 50.00 | 55.90| 4291 | 53.28| 0.89 1.10
Ty (Vermicompost + Azotobacter + PSB) 50.30 | 56.00| 43.47 | 53.84| 0.91 1.19
T1o (FYM + Poultry manure + Azotobacter) 50.60 | 56.30| 43.77 | 54.71 0.95 1.35
Ty (FYM + Poultry manure + PSB) 50.80 | 56.60| 44.21 | 55.36 0.96 1.40
T (FYM + Poultry manure + Azotobacter + PSB) 51.90 | 56.60| 45.74 | 56.74| 0.97 1.42
T3 (50% FYM + Jeevamrit) 49.00 | 54.00| 39.76 | 46.51 0.75 0.82
T4 (Control) 49.10 | 54.55| 39.62 | 45.24| 0.73 0.81
C.D. at 5% 0.7 0.35 1.71 1.89 0.04 0.05
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Table 4: Effect of organic source of nutrients on nitrogen, phosphorus and potassium (%) of leaf in guava cv.

VNR bihi

Treatments Nltl;gen Phosphorus (%) POt(a,;: ;um
T, (FYM) 2.20 0.12 0.85
T, (Vermicompost) 2.21 0.13 0.86
T3 (FYM + Poultry manure) 2.37 0.16 1.08
T4 (FYM + Azotobacter) 2.23 0.13 0.89
Ts (FYM + PSB) 2.25 0.14 0.91
Te (FYM + Azotobacter + PSB) 2.25 0.14 0.91
T7 (Vermicompost + Azotobacter) 2.27 0.15 1.00
Tg (Vermicompost + PSB) 2.30 0.15 1.01
Ty (Vermicompost + Azotobacter + PSB) 2.34 0.15 1.02
T1o(FYM +Poultry manure + Azotobacter) 2.48 0.16 1.17
Ty, (FYM + Poultry manure + PSB) 2.51 0.17 1.19
T (FYM + Poultry manure + Azotobacter + PSB) 2.59 0.18 1.20
T3 (50% FYM + Jeevamrit) 2.19 0.12 0.84
T4 (Control) 2.08 0.11 0.79
C.D. at 5% 0.27 0.02 0.13

Conclusion Dadashpour, A. and Jouki, M. (2012). Impact of integrated

The significant findings, as above, from the
experiment carried out, bring the conclusion that
organic source of nutrients had a substantial impact on
two years old Thai guava cv.VNR bihi in terms of
growth, yield and quality parameters of guava. It is
concluded that combination of 80% replacement of
nitrogen through FYM + 20% replacement of nitrogen
through poultry manure + Azotobacter + Phosphate
Solubilizing Bacteria may be recommended to improve
the growth, yield and quality parameters of guava. The
results also showed maximum TSS (12.96%), acidity
(0.5%), ascorbic acid (219.05 mg/100 g pulp), diameter
of seed core (56.60 mm), pulp thickness index (56.74),
pectin content (1.42%) during the winter season,
whereas, the maximum number of fruits per plant
(54.33) and yield (29.41 kg/plant) in the rainy season.
Winter season fruits are more superior to rainy season
fruits.
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