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Morpho-quality response of tomato (Solanum Iycopersicum L.) fruits to preharvest
iodine applications
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Abstract

Tomato is a nutritionally rich vegetable crop and is valued for its economic importance. It is one of the most widely cultivated vegetable
crops globally after the potato. Despite its importance, tomato yield and quality are frequently constrained by hidden micronutrient
deficiencies, as reported under diverse soil and agro-climatic conditions. The present investigation was conducted for two consecutive
years to evaluate iodine application using two sources, potassium iodide (KI) and potassium iodate (KIO3), through soil, foliar spray, seed
priming, and their combinations. The experiment comprised nine treatments laid out in a randomized complete block design (RCBD)
with three replications. Key parameters related to fruit morphology and quality attributes were measured to determine the efficacy.
Integrated and foliar applications of KI, particularly T, (SP+SA+FA) and T, (FA), significantly enhanced fruit size (polar diameter up to 6.15
cm) and fruit weight per plant (1.89 kg). Quality traits, such as ascorbic acid content (29.40 mg/100 mL), TSS (5.51°Brix) and dry matter
content (6.63%) were also markedly improved. Correlation analysis showed strong positive linkages between fruit size traits (polar and
equatorial diameter, average fruit weight), yield and key quality attributes (ascorbic acid, TSS and dry matter), with PCA identifying
these traits as major contributors to treatment variability. Although structural traits such as locules and seed number showed weaker
correlations, the overall findings support the use of foliar Kl @ 0.5 mg/I as an efficient, economical and practical approach forimproving
tomato fruit quality and physiological performance in North-Indian conditions.
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Introduction

Tomato (Solanum lycopersicum L.) is one of the most widely
grown solanaceous vegetables worldwide, second only to
potato in area and production. It holds significant economic
and nutritional importance, being a rich source of vitamins
(A and C), minerals and health-promoting phytochemicals
such as lycopene, beta-carotene and other carotenoids that
help prevent cancer and degenerative disorders (Collins et
al., 2022; Kiferle et al., 2013). In India, tomato is cultivated on
852.54 thousand hectares, producing 21.55 million tonnes
with an average productivity of 25.28 MT/ha. In Punjab,
tomato is cultivated on 11.17 thousand hectares with a total
production of 293.92 thousand tonnes and productivity of
26.32 MT/ha. However, despite its widespread cultivation
and market potential, tomato productivity and fruit
quality are often compromised due to suboptimal nutrient
management and environmental challenges (Indiastat,
2025).

Among emerging micronutrient interventions, iodine
has attracted research interest due to its multifaceted
role in plant growth and its critical importance in human
nutrition. lodine is not officially classified as an essential
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element for plants, yet it is considered beneficial because
of its regulatory effects on physiological and reproductive
processes, including antioxidant enzyme activation,
flowering stimulation, and biomass accumulation in various
crops (Kiferle et al., 2021). More importantly, iodine deficiency
remains a major public health concern, particularly in
developing countries such as India, where an estimated 200
million people are at risk of iodine deficiency disorders (IDDs)
and 71 million individuals suffer from clinical manifestations
including goitre, impaired neuro-development and reduced
cognitive performance (Riyazuddin et al., 2023; Kaur et al.,
2017). Recognizing iodine’s dual relevance agronomically for
plant response and nutritionally for its societal importance,
this study was designed to evaluate its influence on tomato
crop performance (Medrano-Macias et al., 2016; Zhang et al.,
2023). Potassium iodide (KI) and potassium iodate (KIO;), the
two major sources of iodine, can be delivered via diverse
methods such as soil application, foliar spray, and seed
priming (Gonzali et al., 2017; kram et al., 2025; Nakachew
et al., 2024). These delivery modes differ in efficiency, plant
uptake pathways and cost-effectiveness. While earlier
studies have explored iodine’s impact on vegetative growth
or stress physiology, there is limited systematic research on
its effects on tomato fruit morphology, yield attributes and
quality parameters under Indian agro-climatic conditions
(Smith et al., 2018).

Therefore, the present investigation was undertaken
over two consecutive years to evaluate the role of iodine
in tomato performance. A two-year investigation was
conducted using potassium iodide (KI) and potassium
iodate (KIOs) through varied application strategies since
your study emphasizes fruit morphological, structural and
quality traits in tomato.

Material and Methods

The experiment consisted tomato variety «Punjab Ratta»
applied with nine treatments involving two iodine sources,
potassium iodide (KI) and potassium iodate (KIOs), applied
through different methods and concentrations as shown
in Table 1. Seed priming was done by soaking tomato
seeds in a 0.5 mg/I solution of the respective iodine salt
for 12 hours, followed by drying to the original moisture
content before sowing. Soil applications were given at
transplanting by broadcasting the respective salt at 1 Kg/
acre. Foliar sprays (0.1 g/l) were applied twice at 30 and 45
days after transplanting (DAT). The experiment was laid
out in a Randomized Complete Block Design (RCBD) with
three replications across two consecutive years, 2022-23
and 2023-24.

Yield attributes

Polar and equatorial diameters of fruit were measured
using five healthy, mature and ripe fruits from plants of
each replication with a vernier caliper. Polar diameter was

recorded from the base (calyx end) to the fruit apex, while
equatorial diameter was measured across the widest portion
of the same fruit. Measurements were replicated for five
fruits per plant to derive an average value. The number of
locules was determined by transversely slicing mature fruits
at the equatorial region and counting the distinct seed-
containing chambers. Pericarp thickness was measured
on transverse sectioning using a vernier caliper at multiple
points around the pericarp. The number of seeds per fruit
was recorded by careful extraction, cleaning, drying and
manual counting. Average fruit weight was recorded by
weighing five randomly selected fruits per treatment
individually and calculating the mean. The number of
fruits per plant was recorded by counting all matured fruits
harvested from five selected plants in each plot. Fruit weight
per plant was determined by harvesting and weighing all
mature fruits from five selected plants and the mean values
were used for statistical analysis.

Quality attributes

Quality attributes of tomato fruits were analyzed using
standardized analytical methods. Ascorbic acid (mg/100 mL)
was quantified following the AOAC protocol as outlined by
U’stiin Ozgiir & Sungur, 1995, using a dye titration method.
Titrable acidity (%) was measured by a titrimetric method
using standardized sodium hydroxide with phenolphthalein
as an indicator according to Srivastava & Srivastava (2015)
and expressed as anhydrous citric acid. Total soluble solids
(°Brix) were assessed at the red ripe stage from randomly
selected fruits using a hand refractometer under ambient
conditions. Dry matter content (%) was estimated by the
oven-drying method as described by Srivastava & Srivastava
(2015).

Statistical analysis

The data were subjected to Analysis of Variance (ANOVA)
using R software. Treatment means were compared using
least significant difference (LSD) at 5% level of significance.

Table 1: Details of iodine treatments with different sources, doses
and method of application in tomato

Treatment  Source Dose Method of application
T, Control - —
T, Kl 1 kg /acre Soil application (SA)
T, KIO, 1 kg /acre Soil application (SA)
T, Kl 0.19/l Foliar application (FA)
T, KIO, 0.19/1 Foliar application (FA)
T, Kl 0.5 mg/I Seed priming (SP)
T, KIO, 0.5 mg/I Seed priming (SP)
T, T,+T,+T,  1kg/acre +0.1 SA+FA+SP

(K1) g/l +0.5 mg/l
T, T,+T+T,  1kg/acre +0.1 SA+FA+SP

(KIO,) g/l +0.5 mg/I

Where, Kl is Potassium lodate and KIO, is Potassium lodide
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Table 2: Effect of iodine treatments on fruit morphological traits (mean values across 2022-23 and 2023-24)

S. No. Polar diameter (cm) Equatorial diameter (cm) Number of locules Number of seeds/fruit

T, 452 +0.14° 3.27 £0.07¢ 267 +0.17 96.42 + 2.47¢

T, 4.96 + 0.22% 3.54 +0.06 250 +£0.58 109.15 £ 6.93

T, 4,98 +0.18% 3.58 £ 0.06¢ 217 £0.172 102.45 +6.10*

T, 6.10+0.11¢ 413 +0.05% 2.67 +0.44 111.73 £ 9.95

T, 6.06 + 0.06° 4.10 +£0.04° 2330170 101.98 + 6.49°

T 5.03 £0.32% 3.61 £0.09° 2.33+£0.332 97.65 + 6.80°

T, 5.01 + 0.04t 3.60+0.17¢ 3.00 +0.00° 99.12 £ 10.16°

T, 6.15+0.10° 413 +£0.09 2.50 +0.00 102.29 + 11.00

T, 539+0.34% 435+0.14 2.33+£0.172 105.45+8.10*

LSD (p < 0.05) 0.59 0.24 NS NS

CV (%) 6.32 3.64 13.83 11.76
Results Yield traits
Fruit morphology Fruit \{veight per plant (kg) - . .

As evident from Table 3, the highest fruit weight per plant

Polar diameter (cm) was observed in T, (KI, SP+SA+FA) at 1.89 kg, followed by

As presented in Table 2, the pooled data revealed that T,
(KI, SP+SA+FA) recorded the maximum polar diameter (6.15
cm), followed by T,at6.10 cm and T, (KIO;, FA) at 6.06 cm.
These treatments were statistically at par with each other,
indicating a strong effect of foliar and combined iodine
applications in enhancing fruit elongation. The control (T)
exhibited the lowest value (4.52 cm), significantly lower than
all treatments at the 5% level of significance.

Equatorial diameter (cm)

The highest equatorial diameter was observed in T, (KIO;,
SP+SA+FA) at 4.35 cm, followed by T, (KI, FA) and T, (K,
SP+SA+FA), both around 4.13 cm (Table 2). These values were
statistically similar and suggest that foliar and integrated
approaches enhanced lateral fruit expansion. The control
(T,) consistently remained the lowest (3.27 cm), showing the
positive role of iodine treatments.

Number of locules

Variation in locule number was minimal across treatments
with no significant differences (Table 2). However,
numerically T, (KIOs, SP) recorded the highest locules (3.00),
whereas T, (KIO;, SA) showed the lowest (2.17), suggesting
developmental influence rather than a treatment effect.

Number of seeds per fruit

Although the differences were not statistically significant,
the number of seeds per fruit exhibited notable trends withT,
(KI, FA) recording the highest value (111.73) and the control
(T) recording the lowest value (111.73) and the control. Foliar
treatments, particularly with Kl, appeared to enhance seed
set during both years.

T, (KIOs, SP+SA+FA) and T, (KI, FA). These increases were
substantial, with T, showing a 12.5% gain over the control.
However, statistical differences among treatments were
non-significant, reflecting uniform performance across
iodine treatments. The temporal trend was consistent during
both years.

Average fruit weight (g)

T, (KI, SP+SA+FA) again outperformed all other treatments
recorded with the highest average fruit weight of 78.62 g.In
contrast, T, (Control) recorded the lowest (71.81 g), as shown
in Table 3. Though the difference was statistically at par, the

Table 3: Effect of iodine treatments on fruit production metrices per
plant in tomato (mean values across 2022-23 and 2023-24)

S. No. Fruit weight/ Number of fruits/ Average fruit
plant (kg) plant weight (g)
T, 1.68 £0.012 20.52 £ 1.02¢ 71.81£2.25%
T, 1.70 £ 0.05? 24.20 +0.58° 73.07 £ 1.44*
T, 1.71 £0.022 24.73 + 0.48 73.38 £4.48*
T, 1.81£0.032 24.54 +0.43® 77.31£1.69*
T, 1.76 £0.03? 24.11+0.21° 75.28 £5.03*
T, 1.70 £ 0.05? 25.01 +0.24 74.29 = 3.60*
T, 1.69 £ 0.04° 24.88 + 0.68® 74.02 £ 1.85*
T, 1.89 £ 0.082 25.71 £0.65* 78.62 = 3.40°
T, 1.86 £+ 0.05? 25.35+0.09® 7816 +3.172
LSD NS 1.69 NS
(p <0.05)
CV (%) 4.57 345 7.25
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trend emphasizes the cumulative benefit of foliar application
of iodine alone in improving fruit size.

Number of fruits per plant

A clear and consistent trend emerged from the pooled data
where T, (KI, SP+SA+FA) showed the highest number of fruits
per plant (25.71) followed by T, (KIO;, SP+SA+FA), T, (KI, SP),
T, (KIOs, SP), T, (KIOs, SA) and T, (KI, FA) represented in Table
3. All these treatments were significantly better than the
control (T,, 20.52), highlighting the positive impact of foliar
strategies of iodine application on fruit set. Variations in the
magnitude of fruit number reflect seasonal environmental
influences, while the consistent treatment ranking confirms
the stability of iodine treatment effects.

Quality traits

Ascorbic acid (mg/100 mL juice)

Table 4 shows that T, (KI, SP+SA+FA) recorded the highest
ascorbic acid content (29.40 mg/100 mL), which was
significantly higher than all of the other treatments except
T,(KI, FA) (28.51 mg/100 mL). The control (T,) was the lowest
at20.94 mg/100 mL. These results underline the synergistic
benefit of foliar application of iodine alone on antioxidant
accumulation.

Titrable acidity (%)

Treatment T, (0.87%) and T, (0.86%) exhibited the highest
acidity, followed by T4 (0.84%) (Table 4). These treatments
were statistically at par with each other and significantly
higher than T, (0.65%). The results suggest a positive
modulation of organic acid metabolism through iodine
application, especially in foliar application alone and in
combined forms.

Total soluble solids (°Brix)

TSS values showed an increasing trend with iodine
treatments. T, (KI, SP+SA+FA) recorded the maximum °Brix

value (5.51), followed by T, (5.44) and T, (5.39), all significantly
superior to the control (4.86 °Brix) (Table 4). This suggests
enhanced sugar synthesis and accumulation under Kl
treatments, particularly when applied as a foliar spray or in
combination.

Pericarp thickness (mm)

Interestingly, the control (T,) had the thickest pericarp (6.92
mm), significantly higher than all otheriodine-treated plants
(Table 4). This inverse trend may indicate a dilution effect
due to higher fruit expansion or possible structural changes
under iodine treatments.

Dry matter content (%)

The highest dry matter was observed in T, (KI, SP+SA+FA)
(6.63%), followed by T, (KIOs, SP+SA+FA) (6.20%) (Table
4). These were statistically at par with each other but
significantly higher than the control (T1, 5.41%) and TZ(KI, SA,
5.53%). The integrated application strategy (T,) thus proved
most effective in enhancing dry matter accumulation.

Correlation matrix highlights trait synergies and quality trade-
offs in iodine-treated tomato

The correlation matrix, as shown in Figure 1 revealed that
strong positive associations among fruit size traits, polar
diameter, equatorial diameter and average fruit weight,
with coefficients ranging from 0.97 to 0.99 (***), indicating
that these parameters increase in tandem. This coordinated
increase reflects synchronized cell expansion and enhanced
sink strength during fruit development (Bertin and
Génard, 2018). These traits also showed significant positive
correlations with the number of fruits per plant and fruit
weight per plant (r = 0.79-1.00 ***), highlighting their
collective contribution to yield. Ascorbic acid, titrable acidity,
TSS and dry matter showed strong correlations with fruit
as well as other quality traits (r = 0.97-0.99 ***), suggesting
improved fruit quality alongside growth. This relationship

Table 4: Effect of iodine treatments on biochemical and physical quality traits of fruit in tomato (mean values across 2022-23 and 2023-24)

S. No. Ascorbic acid (mg/100 ml juice) ~ Titrable acidity (%) TSS (°Brix) Pericarp thickness (mm) Dry matter (%)
T, 20.94 +0.35¢ 0.65+0.01f 4.86 £0.01¢ 6.92 £ 0.052 5.41 £ 0.65%
T, 25.37 £ 0.06° 0.72+£0.01¢ 4.96 = 0.20° 5.99 +0.33% 5.53+£0.22%
T, 25.96 + 0.45¢ 0.75 + 0.00« 4.98 = 0.04¢ 5.92+0.33% 5.62 £ 0.55%¢
T, 28.51 +0.50% 0.84 £0.012 544 +0.01% 5.47 £ 0.09® 6.57 £ 0.312®
T, 27.48 + 0.60° 0.78+£0.01° 5.39 +0.02: 5.53+0.35° 6.45 + 0.55®
T, 25.01 + 0.04« 0.77 £ 0.01%¢ 5.06 £ 0.03¢ 5.85 + 0.06° 5.73 £ 0.34%
T, 24.17 £ 0.08¢ 0.73 + 0.00¢ 5.01 £0.03¢ 5.91+0.34% 5.64 £ 0.47%¢
T, 29.40 £ 0.63* 0.87 £0.012 5.51+£0.13 541+041° 6.63 £0.41°
T, 27.48 +0.33> 0.86 + 0.00* 5.07 £0.01¢ 5.69+0.11° 6.20 + 0.19®
LSD (p < 0.05) 1.40 0.04 0.25 0.78 1.05

CV (%) 2.00 1.46 2.16 5.21 6.08




Babanjeet et al.: Morpho-quality response of tomato fruits to preharvest iodine applications

309

% 3 A 20 2 40 07 o9
P L Ly

nh\ . . p . o . P )
[ 0.99 | 0.97 | 0.99 | -080 | 0.99 | 0.95 | 0.97 - ow | 079 | 0.96 [ 3
E o 098 | 1.00 | -0.78 | 099 | 0.96 | 0.98 on | 081 | 0.98
o4 4 8
4 ’/‘ A 0.99 | -087 | 0.99 | 0.99 | 0.99 o5 | 089 | 1.00 f=
" 3
s A | -0s> | 1.00 | 0.97 | 0.99 oz | 0s2 | 0.98
" % \9« . \ -082 | -091 | -0.86 0z 0s1 | -0.96 | 089 [ °
- g E = B
M | o [z 0.97 | 0.99 w0 | 083 | 0.98
. ] ,
/" ral vVl Vel " r 0.99 os | 092 | 1.00 [ 7
. » - 7 T
. « & I"a “k y A J/d 03 0.88 | 0.99
b ob 4 b g, b, TRN -
D el T ] |#
E a g q T T a T L
B S D - ANl [P g I RPE R Ao 055 | ow
3 2 YA « N\J/s a a
& e N R i R ] | s
& 4 W o i gt A s 0.91 F*%
b = » P N P //" = A T d o7 ]
Py # # Vs % o & | e e & e sd

Figure 1: Pearson correlation matrix of growth, yield and phenological
traits in tomato under different treatment

indicates enhanced metabolic activity, carbohydrate
accumulation and organic acid biosynthesis accompanying
fruit enlargement.

In contrast, the number of locules, pericarp thickness
and number of seeds per fruit showed weak or negative
correlations with major traits, indicating an inverse trend.
These negative associations may reflect a trade-off between
internal structural traits and fruit enlargement, where
greater compartmentalization or seed load limits resource
allocation toward pericarp expansion and quality metabolite
accumulation (Dariva et al., 2021). The effect of different
treatments on various traits is also depicted through a colour
gradient in a heat map (Figure 2)

PCA reveals major trait contributors to variance in tomato
under iodine treatments

The PCA biplot showed that PC1 and PC2 together explain
91.1% of the total variance, with PC1 (80.2%) capturing most
of the variability (Figure 3). Prior to PCA, all variables were
standardized (mean-centered and scaled to unit variance)
to account for differences in measurement units. Traits like
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Figure 2: Heatmap of growth and yield traits in tomato across different
treatments

polar diameter, equatorial diameter, average fruit weight,
ascorbic acid and titrable acidity strongly load on PC1
(loading values > 0.70). This indicates a close association
with fruit size and quality. Pericarp thickness and number
of locules show moderate alignment (0.40-0.70) with these
traits, while fruit weight per plant and number of seeds
per fruit are more closely associated with PC2, showing
their diverse influence on yield-related variability. We can
conclude that fruit morphology and quality traits govern
treatment variation, contributing independently.

Discussion

Fruit morphology

Increase in polar and equatorial diameters under foliar and
combined iodine treatments may be due to iodine helps
in cell expansion and hormonal regulation (Kiferle et al.,
2021). lodine is reported to influence auxin and gibberellin
pathways, which are crucial in ovary development and fruit
enlargement (Jong et al., 2009). Moreover, improved nutrient
translocation and better photosynthates accumulation
under iodine treatments further support fruit filling stages.
The increase in the number of seeds per fruit could be a
result of improved floral organ development and fertilization

Dim1 (802%)

PCA biplot

Figure 3: Principal component analysis of growth and yield attributes in tomato: Scree plot and biplot
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efficiency under balanced iodine nutrition (Chu et al., 2019).
Similar results of iodine on reproductive growth and fruit
structural parameters have been reported by Blasco et al.
(2008) and Smolen et al. (2019), who observed enhancement
in tomato fruit set and morphological characters with
iodine fertilization. Landini et al. (2011) also emphasized the
significance of iodine in promoting organ differentiation in
higher plants.

Fruit traits

Fruit-related parameters such as fruit weight per plant,
number of fruits per plant and average fruit weight showed
marked improvement with respect to foliar and integrated
iodine treatments. This may be attributed to enhanced
carbon assimilation and improved source-sink dynamics
resulting from iodine-induced photosynthetic activity
(Lawson et al. 2015). lodine may promote better flower
retention and fruit development through modulation of
oxidative stress and hormone levels. These physiological
mechanisms have been supported by Halka et al. (2018);
Somma et al. (2024). Moreover, the synergistic effect
observed under integrated application (soil + foliar + seed
priming) might reflect the combined action of enhanced
photosynthetic carbon assimilation and improved oxidative
stress regulation.

Fruit quality

Quality traits, including ascorbic acid content, titrable
acidity, TSS, pericarp thickness and dry matter content,
also showed a positive aspect towards iodine treatments.
Increased ascorbic acid levels can be linked to iodine in
relation to antioxidant metabolism, as previously reported
by Blasco et al. (2008) and Ortega-Ramirez et al. (2025), who
found elevated vitamin C levels in iodine-enriched tomato.
Higher TSS and acidity may result from upregulation of sugar
metabolism and organic acid biosynthesis under iodine
treatments due to mild metabolic stress, which enhances
flavour-related compounds. The reduction in pericarp
thickness under certain treatments could be attributed
to the fruit expansion, resulting in a dilution effect in the
outer wall (Lindstrom et al., 2007). Meanwhile, higher dry
matter content under integrated and foliar treatments
suggests improved photosynthetic carbon assimilation and
improved source-sink portioning, which results in greater
accumulation of carbohydrates and nutrients in fruits. In
addition, iodine-mediated redox balance may reduce stress-
related respiratory losses, thereby promoting more efficient
retention of assimilates and improved fruit quality (Halka et
al. 2018; Kiferle et al. 2021; Smolen et al. 2019).

Conclusion

The present study clearly demonstrated that iodine
application, particularly through integrated (SP+SA+FA) and
foliar application using potassium iodide (KI), significantly
enhanced tomato fruit morphology, yield contributing

and quality parameters under North-Indian conditions
characterized by sandy loam soils. Treatments such as T8
(KI, SP+SA+FA) and T4 (KI, FA) consistently showed marked
improvements across most traits as compared to the control.
These further suggest that iodine positively influences not
only fruit development (polar and equatorial diameter,
average fruit weight) but also biochemical composition
(ascorbic acid, titratable acidity, TSS and dry matter) and
marketable quality of tomato. While some traits, like
locule number and seed count, exhibited non-significant
variation. This shows the overall consistent enhancement
across most parameters underscores the beneficial role
of iodine in tomato cultivation. However, Kl also stood out
as a cost-effective and practical approach for farmers and
offering ease of adoption. Therefore, it may be suggested
as aviable iodine application practice in tomato cultivation
under diverse growing conditions. Future research should
focus on optimizing iodine application across different soil
types and climatic conditions, assessing long-term impacts
on soil health and evaluating the bioavailability of iodine in
fruits to strengthen recommendations for sustainable iodine
biofortification.
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K3

IR

@AreR (Solanum lycopersicum L.) T GNUT-H¥g g 3Nfi &f8 § Agayvl Gesll wHa 8, S 311e] & a1g fay & gaifde e S arel Hesit
HHEl H T Y & a1 Iy 2023 F 35 3f e SargH eTHHT 190 fRfea e gt forar e € | 319R Heed o aasis, faf e e ud iy sTerary uRfefit
H e Urveh el bt B g€ I % PR eHIER i IUST UF TOTaT I19: THIE gl € | 3 uisied H W STead gt eI gt ads {1,
e smiid & g sl — WefRaw smarerse (K1) g tiefRan smaee (K10s)—a JaT Sy, uvita feera, diet wrefi aur g darsmi
% AT Y THIER W TG &l Hedich foha 7T | ST | et A1t SRl @t arefade qot @us ifeeed (RCBD) # e yrrgftai 3 a1 srafea
fora T | SUIRT &t THTGRICIT T 3TTeheT i &g Hell ! 3TTehicidh [ORINaTST Q4 T[ura Yot ATIgUs| &l 3TedH fohdT 71T | IR § I8 WY
gan 3 K1 & Tdhiged qe qofta ST, fajive Ts (ST Wi + 7a1 e + uvita fosema) Ta Ta (Faa qoifa fSgem), 3 el & seR
(yyeita =g aflieham 6.15 AfY) & Wi diem et 9R (1.89 foom) H Seeia1a gy &1 | 3Tt TR, Tora A&l SIS ebifardh 31t Sl [T (29.40
Ao/ 100 f.eR.), e germ=iter 31 (5.5 1°fse) T4 Y6 Ugrd Uiaid (6.63%) # it 3 SU=IR & Sfeid Ty FoR st fohdl 7711 | Hedad ey
T Ig 1 g3 foh et SR & GATIT eegor (Ydia U Hed =T, STEd et SR, 3UST a4t S T0Tarl 0T (QEahifaes a1, T'SS Td X[k grd)
& e GRISR IS G faRm o1, Safes W sragd faweror (PCA) A 39 @&l &6l Suar & site e & ve faiRe & &9 5 gfy 6t | 7efy
YA AT S TR T U4 diot T o1 Tgddd STIeqTdhd SRS Tl 74T, Gt §ay fsed a8 ahd e € (% 0.5 o /adt R e @
K1 o1 qoffar SuranT I IR uRfefaat & ere &t wel Tora 79 2ifes TeRi H GUR & e TTet, et ud saragifies o € |
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