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The present study was conducted at Fruit Orchard, Department of Horticulture, College of Agriculture,
Gwalior (M.P.) during 2023-24 and 2024-25 aimed to study the impact of Chelated zinc and seaweed extract to
enhance shelf-life properties viz. Physiological weight loss (%), Moisture content (%), Dry matter content
(%) and Total loss (%) of guava (Psidium guajava L.) cv. G-27. The experiment consisted of 4 levels of
chelated zinc and 4 levels of seaweed extract used on 48 trees arranged in a factorial randomized block
ABSTRACT design with three replications. Based on the results obtained from the investigation, it was observed that
application of C3 (Chelated Zinc 0.6%) and S3 (Seaweed extract 6ml) reduces, physiological loss in weight
(%) and total loss (%) of guava. Similarly, application of C3 (Chelated Zinc 0.6%) and S3 (Seaweed extract
6ml) effectively prolonged Dry matter content (%) and moisture content (%) of guava cv. G-27 respectively.
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Introduction

Guava are nutritious fruits that grow in tropical and
subtropical climates worldwide (Yousafi et al., 2021). It
is known for its delectable taste and nutritional richness
and recent research also reveals its medical values
(Jamieson et al., 2023). However, guava is a climacteric
fruit that undergoes rapid ripening and senescence,
resulting in a short storage period and shelf life along
with sensitivity to pathogen infection, leading to
considerable postharvest losses (Hong et al., 2012). Also,
guava is sensitive to cold temperatures and storage at
temperatures below 10°C may result in severe chilling
injury symptoms (Aguilar et al., 2004). These all
significantly limit the production and commerciality of
guava with postharvest losses as high as 10-24%
(Chaiwong et al., 2003). Therefore, it is urgent to explore
feasible methods to reduce postharvest losses and improve
the quality of guava. While information on economic
aspects of marketing and losses that occur at different
stages of handling guava is available (Gajanana et al.,
2011; Gajanana et al., 2015).

Nutrient management, particularly through mineral
sprays, has also been shown to affect storage behaviour
of guava showed that spraying zinc (at 0.2 and 0.4%)
along with calcium and boron improved storability: reduced
physiological weight loss, spoilage percentage and better
retention of ascorbic acid, total sugars, acidity and total
soluble solids during 20 days’ storage at 10°C and 85%
(R.H. Singh et al., 2007). Seaweed extracts (or more
generally “seaweed-derived biostimulants™) have been
used in other fruit crops to delay senescence and enhance
antioxidant systems. Combined effect of chelating forms
of zinc (which are more bioavailable) together with
seaweed extracts as pre or postharvest treatments on
shelf-life and quality of guava. Investigating this combined
approach could provide synergistic effects: zinc supporting
enzymatic and membrane integrity, seaweed contributing
bioactive compounds and stress mitigation, both potentially
slowing down processes of deterioration.

Material and Method

The Field investigation was done at the Fruit Orchard,
Department of horticulture, College of Agriculture,
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Table 1: Effect of Chelated Zinc and Seaweed extract physiological weight loss (%) of Guava.

Physiological weight loss (%)
A. Chelated Zinc 3days 6 days 9days
2023-24 | 2024-25 | Pooled | 2023-24 | 2024-25 | Pooled | 2023-24 | 2024-25 | Pooled
Co- Control 4.16 3.85 4.01 595 5.65 5.80 6.71 6.47 6.59
C1 - Chelated Zinc 0.2% 354 3.27 340 5.06 4.80 4.93 571 550 5.60
C2 - Chelated Zinc 0.4% 333 3.08 321 4.76 451 4.63 5.37 5.18 5.28
C3- Chelated Zinc 0.6% 2.88 2.66 2.77 4.12 391 4.02 4.65 448 4.57
SEm+ 0.11 0.10 0.11 0.16 0.15 0.16 0.18 0.17 0.18
CD (p=0.05) 0.32 0.30 0.31 0.46 0.44 0.45 0.52 0.50 0.51
B. Seaweed extract
S0 - Control 3.97 3.67 382 5.68 539 553 6.40 6.17 6.28
S1 - Seaweed extract2ml 361 333 3.47 5.16 4.89 5.03 5.82 5.61 571
S2 - Seaweed extract4ml 327 3.02 314 4.67 4.42 454 5.27 5.08 518
S3 - Seaweed extractéml 3.07 2.85 2.96 4.39 4.17 4.28 4.95 4.78 4.87
SEm+ 0.11 0.10 0.11 0.16 0.15 0.16 0.18 0.17 0.18
CD (p=0.05) 0.32 0.30 0.31 0.46 0.44 0.45 0.52 0.50 0.51

Gwalior (M.P.) during 2022-23 and 2023-24. The
experiment was conducted in factorial randomized block
design experiment with sixteen treatment combinations
containing chelated zinc and seaweed extract. The trial
was conducted in three replications. There were 16
treatments viz. T1: Control (water spray), T2: Seaweed
extract 2 ml, T3: Seaweed extract 4 ml, T4: Seaweed
extract 6 ml, T5: Chelated Zinc 0.2%, T6: Chelated Zinc
0.2% + Seaweed extract 2 ml, T7: Chelated Zinc 0.2% +
Seaweed extract 4 ml, T8: Chelated Zinc 0.2% +
Seaweed extract 6 ml, T9: Chelated Zinc 0.4%, T10:
Chelated Zinc 0.4% + Seaweed extract 2 ml, T11:
Chelated Zinc 0.4% + Seaweed extract 4 ml, T12:
Chelated Zinc 0.4% + Seaweed extract 6 ml, T13:
Chelated Zinc 0.6%, T14: Chelated Zinc 0.6% + Seaweed
extract 2 ml, T15: Chelated Zinc 0.6% + Seaweed extract
4 ml and T16: Chelated Zinc 0.6% + Seaweed extract 6
ml. Chelated zinc and Seaweed extract will be used as
soil application before flowering. Prepared solutions of
Chelated zinc and Seaweed extract will be used as per
treatment when the fruits were at pea stage. The
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physiological weight loss of guava fruits was determined
by recording the initial fruit weight immediately after
harvesting and comparing it with the final weight at the
ripe stage during storage. The percentage of weight loss
was calculated using the formula: PLW (%) = (Initial
weight — Final weight at ripe stage) / Initial weight x 100.
Similarly, the moisture content of the fruits was assessed
by recording the initial moisture content just after
harvesting and the final moisture content at the ripe stage.
The percentage loss in moisture was calculated as:

Initial moisture content — Final moisture contentx
Initial moisture content

100

Moisture content (%) =

The dry matter content was also measured by
recording the initial fruit weight at harvest and the
corresponding value at the ripe stage, and the loss in dry
matter was expressed in percentage. The total loss during
storage was then computed as the sum of physiological
weight loss, moisture loss, and dry matter loss, thereby
providing an overall estimation of deterioration in guava

fruits during storage.
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Fig.1: Effect of Cheated Zinc and Seaweed extract on
physiological weight loss (%) at 3 days in Guava field.

Fig. 1a:Effect of Cheated Zinc and Seaweed extract on
physiological weight loss (%) at 6 days in Guava field.
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Table2: Effect of Chelated Zinc and Seaweed extract moisture content (%) of Guava.
Total Losses (%0)
A. Chelated Zinc 3days 6 days 9days
2023-24 | 2024-25 | Pooled | 2023-24 | 2024-25 | Pooled | 2023-24 | 2024-25 | Pooled
Co- Control 7746 7863 7804 7360 7477 7419 7187 7257 7222
C1 - Chelated Zinc 0.2% 80.29 8148 80.88 76.33 77153 7693 7449 7519 7484
C2 - Chelated Zinc 0.4% 8159 82.76 8217 7749 7869 7809 7559 76.30 7594
C3- Chelated Zinc 0.6% 8353 84.73 84.13 7933 80.56 7995 7740 7813 71.76
SEm+ 116 118 117 i 120 112 108 122 110
CD (p=0.05) 336 34 339 32 347 32 313 353 317
B. Seaweed extract
S0 - Control 74.28 75.38 7483 7058 7168 7113 68.88 69.53 69.21
S1 - Seaweed extract2ml 79.26 8042 79.84 75.29 7646 75.88 7347 74.16 7382
S2 - Seaweed extract4ml 8182 83.02 8242 71.72 7894 7833 75.85 7657 7621
S3 - Seaweed extractéml 8750 83.79 88.15 83.16 8446 8381 8115 81.92 8153
SEm+ 116 118 117 i 120 112 108 122 110
CD (p=0.05) 336 34 339 Kyl 347 32 313 353 317

Result and Discussion

Effect of Chelated Zinc and Seaweed extract on
physiological weight loss (%0)

A critical examination of the pooled data presented
in Table 1 revealed a statistically significant influence of
different concentrations of chelated zinc and seaweed
extract on the physiological loss in weight (%) of guava.
At 3 days, the highest loss was recorded in CO (Control)
at 4.01% and SO (Control) at 3.82%, while the lowest
was observed in C3 (Chelated Zinc 0.6%) at 2.18% and
S3 (Seaweed extract 6 ml) at 2.96%. At 6 days, maximum
loss occurred in CO (5.80%) and SO (5.53%), whereas
minimum values were noted in C3 (4.02%) and S3
(4.28%). After 9 days of storage, CO (6.59%) and SO
(6.28%) showed the greatest physiological loss in weight,
while C3 (4.57%) and S3 (4.87%) recorded the least.

The results clearly indicated that physiological loss
in weight of guava fruits was significantly reduced by
chelated zinc and seaweed extract treatments. Among
the treatments, C3 (Chelated Zinc @ 0.6%) and S3
(Seaweed extract @ 6 ml) recorded the lowest
physiological weight loss, followed by C2 and S2,
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Fig. 1b:Effect of Cheated Zinc and Seaweed extract on
physiological weight loss (%) at 9 days in Guava field.
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respectively, when compared with the control. This
reduction can be attributed to zinc’s role in regulating
respiration rate, reducing enzymatic activity, and
maintaining membrane integrity, which collectively limit
water loss and fruit shrinkage during storage. Singh et
al., (2023) reported that foliar application of chelated
zinc reduced weight loss and improved firmness in guava
fruits by preserving moisture content. Similarly, Bhooriya
et al., (2018) observed that zinc application minimized
physiological loss in weight up to 9 days of storage under
ambient conditions. Patel et al., (2022) also confirmed
that ZnO nanoparticles significantly lowered weight loss
(4.12%) in guava fruits after 6 days of storage. Craigie
(2011) noted that seaweed extracts contain bioactive
compounds such as cytokinins and polysaccharides, which
delay senescence and reduce transpiration, thereby
limiting postharvest weight loss. Harhash et al., (2019)
further reported that foliar application of seaweed extracts
minimized physiological weight loss in guava, extending
its storability.

Effect of Chelated Zinc and Seaweed extract on
moisture content (%)

A critical examination of the pooled data in Table 2
revealed that different concentrations of chelated zinc
and seaweed extract had a significant effect on the
moisture content (%) of guava. At 3 days, the highest
moisture content was recorded in C3 (84.13%) and S3
(88.15%), while the lowest was observed in CO (78.04
%) and SO (74.83%). At 6 days, maximum values were
again noted in C3 (79.95%) and S3 (83.81%), whereas
minimum moisture content was found in CO (74.19%)
and SO (71.13%). After 9 days, C3 (77.76%) and S3
(81.53%) maintained the highest moisture levels, while
CO0 (72.22%) and SO (69.21%) recorded the lowest.
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Table3: Effect of Chelated Zinc and Seaweed extract dry
matter content (%) of Guava.

i Dry matter content (%)
A. Chelated Zinc 2023-24 | 2024-25 | Pooled
Co - Control 1691 15.73 16.32
C1 - Chelated Zinc 0.2% 19.06 17.73 1840
C2 - Chelated Zinc 0.4% 1973 18.36 1905
C3-Chelated Zinc 0.6% 2139 1990 2064
SEm+ 047 044 0.46
CD (p=0.05) 137 128 132

B. Seaweed extract

SO - Control 17.33 16.12 16.72
S1 - Seaweed extract 2ml 1912 17.79 1846
S2 - Seaweed extract 4ml 1952 18.15 1884
S3 - Seaweed extract 6ml 2113 19.66 2040
SEm+ 047 044 0.46
CD (p=0.05) 137 128 132

Moisture content was found to be highest in fruits
treated with C3 (Chelated Zinc @ 0.6%) and S3
(Seaweed extract @ 6 ml), followed by C2 and S2,
respectively, as compared to the control. The higher
moisture retention in zinc-treated fruits may be attributed
to zinc’s ability to improve cell wall strength, delay
senescence, and regulate enzymatic activity, which reduce
the rate of transpiration. Singh et al., (2023) emphasized
that zinc application reduced moisture loss by enhancing
membrane stability and maintaining cellular hydration.
Patel et al., (2022) also observed that ZnO-treated guava
fruits had significantly higher moisture content (79.95%)
compared to untreated fruits. In the case of seaweed
extract, the improvement in moisture content can be linked
to its bioactive compounds, which enhance water
retention and delay dehydration during storage. Craigie
(2011) highlighted that cytokinins and betaines in seaweed
extracts improve water balance in plant tissues, while
Harhash et al., (2019) observed that seaweed treatments
maintained better juice content in guava fruits. Alzamel
(2025) also confirmed that seaweed extract promotes
cellular hydration, further supporting the observed
increase in fruit moisture content.
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Fig. 2: Effect of Cheated Zinc and Seaweed extract Moisture
content (%) at 3 days of Guava.

Effect of Chelated Zinc and Seaweed extract dry
matter content (%)

A critical examination of the pooled data in Table 3
revealed a statistically significant effect of chelated zinc
and seaweed extract on the dry matter content (%) of
guava. The highest dry matter content was recorded in
C3 (20.64%) followed by C2 (19.05%), while the lowest
was observed in CO (16.32%). Similarly, among seaweed
extract treatments, S3 (20.40%) showed the maximum
value followed by S2 (18.84%), whereas the minimum
was noted in SO (16.72%).

Dry matter content of guava fruits was positively
influenced by both chelated zinc and seaweed extract
applications. C3 (Chelated Zinc @ 0.6%) and S3
(Seaweed extract @ 6 ml) recorded the highest dry matter
content, followed by C2 and S2. The increase in dry
matter content under chelated zinc treatments suggests
enhanced nutrient accumulation and improved fruit
firmness. Bhooriya et al., (2018) reported that zinc
application maintained higher dry matter content in guava
fruits during storage, which is indicative of better-quality
retention. Zinc likely improves physiological stability and
nutrient metabolism, thereby increasing the proportion of
solid matter in fruits. Similarly, seaweed extract
treatments also enhanced dry matter content, which may
be due to the presence of polysaccharides and bioactive
compounds that contribute to metabolic efficiency and
firmness. Craigie (2011) emphasized that seaweed
extracts delay senescence and promote firmness in fruits,
while Harhash et al., (2019) confirmed the improvement
of fruit quality and storability through enhanced solid
content.

Effect of Chelated Zinc and seaweed extract on total
losses (%)

A critical examination of the pooled data in Table 4
revealed that different concentrations of chelated zinc
and seaweed extract had a significant effect on the total
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Fig. 2a: Effect of Cheated Zinc and Seaweed extract Moisture
content (%) at 6 days of Guava.
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Table4: Effect of Chelated Zinc and Seaweed extract total losses (%) of Guava.

Total Losses (%0)
A. Chelated Zinc 3days 6 days 9days
2023-24 | 2024-25 | Pooled | 2023-24 | 2024-25 | Pooled | 2023-24 | 2024-25 | Pooled
Co- Control 6.26 6.10 6.18 9.36 891 913 1641 1617 16.29
C1 - Chelated Zinc 0.2% 532 519 525 795 7.56 7.76 1394 1373 1383
C2 - Chelated Zinc 0.4% 499 487 493 749 712 730 1312 1293 1302
C3- Chelated Zinc 0.6% 433 422 427 6.48 6.16 6.32 1135 1118 1127
SEm+ 017 019 018 025 024 024 044 050 046
CD (p=0.05) 049 054 051 0.72 068 0.70 126 145 132
B. Seaweed extract
S0 - Control 6.36 6.2 6.29 952 908 930 16.23 16.00 1611
S1 - Seaweed extract2ml 542 529 535 811 771 791 1421 14.00 1411
S2 - Seaweed extract4ml 489 478 483 7.34 6.98 716 1286 1267 12.76
S3 - Seaweed extractéml 422 410 4.16 6.31 598 6.14 1152 1134 1143
SEm+ 017 019 018 025 024 024 044 050 046
CD (p=0.05) 049 054 051 0.72 068 0.70 126 145 132

losses (%) of guava. At 3 days, the highest losses were
recorded in CO (6.18%) and SO (6.29%), while the lowest
were noted in C3 (4.27%) and S3 (4.16%). At 6 days,
maximum losses occurred in CO (9.13%) and SO (9.30%),
whereas minimum values were observed in C3 (6.32%)
and S3 (6.14%). After 9 days, total losses were again
highest in CO (16.29%) and SO (16.11%) but lowest in
C3(11.27%) and S3 (11.43%).

Total losses, which include both physiological and
microbial losses, were lowest in fruits treated with
chelated zinc and seaweed extract, particularly under C3
(Chelated Zinc @ 0.6%) and S3 (Seaweed extract @ 6
ml). The reduction in total losses under zinc treatments
can be linked to its role in reducing respiration rate,
delaying senescence, and maintaining membrane integrity,
thereby limiting both weight loss and microbial spoilage.
Patel et al., (2022) highlighted that ZnO nanoparticles
reduced microbial spoilage in guava fruits, further
supporting the current findings. Singh et al., (2023) also
observed improved postharvest quality and reduced
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weight loss with zinc treatments. In the case of seaweed
extract, the reduction in total losses may be attributed to
its antioxidant activity, improved cellular hydration, and
enhanced resistance to microbial infection.

Alzamel (2025) reported that seaweed extracts
promote antioxidant activity and stress tolerance, which
are beneficial in reducing postharvest losses. Harhash et
al., (2019) also demonstrated that seaweed treatments
extended guava shelf life by minimizing microbial spoilage.
Thus, the combined physiological stability and microbial
resistance conferred by chelated zinc and seaweed
extract contributed significantly to lowering total losses.

Conclusion

The present investigation, entitled “Enhancing Shelf-
Life Properties of Guava (Psidium guajava L.) through
Chelated Zinc and Seaweed Extract”, was conducted at
the Fruit Orchard, Department of Horticulture, College
of Agriculture, Gwalior (M.P.) during 2023-24 and 2024—
25 on guava (Psidium guajava L.) cv. G-27. The findings
demonstrated that both chelated zinc and seaweed extract
had a significant impact on, physiological loss in weight,

20

25
| M 1st Year
15
H2nd Year
10
uPooled data
5
0 - — —

Control Chelated Chelated Chelated Control Seaweed Seaweed Seaweed
Zinc 0.2% Zinc 0.4% Zinc 0.6% Extract  Extract  Extract
2ml 4ml 6ml

Fig. 2b: Effect of Cheated Zinc and Seaweed extract Moisture
content (%) at 9 days of Guava.

Fig. 3: Effect of Cheated Zinc and Seaweed extract dry matter
content (%) of Guava.
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moisture content, dry matter content, and total losses of
guava fruits. Among the treatments, C3 (Chelated Zinc
@ 0.6%) and S3 (Seaweed extract @ 6 ml) consistently
recorded superior performance across all parameters
when compared to their respective lower concentrations
and the control.

Acknowledgment

Authors are thankful to Department of horticulture,
College of Agriculture, RVSKVV, Gwalior (M.P.) for
providing necessary help to carry out the research work.

References

Alzamel, N.M. (2025). Mitigating of water stress on potato
physiological-agronomic traits by the foliar application
of seaweed extract and zinc oxide nanoparticles.
ROMANIAN AGRICULTURAL RESEARCH. 42, 765-775.

Craigie, J.S. (2011). Seaweed extract stimuli in plant growth
and development. Journal of Applied Phycology, 23(3),
371-393.

Bhooriya, M.S., Bisen B.P. and Pandey S.K. (2018). Effect of
post-harvest treatments on shelf life and quality of guava
(Psidium guajava) fruits. International Journal of
Chemical Studies. 6(4), 2559-2564.

Chaiwong, S., Saengrayap R., Rattanakaran J.,
Chaithanarueang A., Arwatchananukul S., Aunsri N.,
Tontiwattanakul K., Jitkokkruad K., Kitazawa H. and
Trongsatitkul T. (2023). Natural Rubber Latex Cushioning
Packaging to Reduce Vibration Damage in Guava during
Simulated Transportation. Postharvest Biol. Technol.
199, 112273.

Gajanana, T.M., Sreenivasa Murthy D. and Sudha M. (2011).
Post-harvest losses in fruits and vegetables in South
India A review of concepts and quantification of losses,
Indian Food Packer, 65(6), 178-187.

Gajanana, T.M., Sreenivasa Murthy D., Saxena A.K., Sudhakar
Rao D.V., Sudha M. and Dakshinamoorthy V. (2015).
Economic analysis of post-harvest loss and marketing

efficiency of guava (cv. Allahabad Safeda) in Karnataka,
Journal of Horticultural Sciences, 10(1), 70-73.

Gonzélez-Aguilar, GA., Tiznado-Hernandez M.E., Zavaleta-
Gatica R. and Martinez-Téllez M.A. (2004). Methyl
Jasmonate Treatments Reduce Chilling Injury and
Activate the Defense Response of Guava Fruits.
Biochem. Biophys. Res. Commun., 313, 694-701.

Hong, K., Xie J., Zhang L., Sun D. and Gong D. (2012). Effects
of Chitosan Coating on Postharvest Life and Quality of
Guava (Psidium guajava L.) Fruit during Cold Storage.
Sci. Hortic., 144, 172-178.

Harhash, M.M., Shama S.M. and Ghazal K.F. (2019). Effect of
spraying moringa, seaweed extract and potassium on
yield and fruit quality of the winter guava ‘Maamoura’
cultivar. Journal of the Advances in Agricultural
Researches. 24(1), 132-145.

Jamieson, S., Wallace C.E., Das N., Bhattacharyya P. and
Bishayee A. (2023). Guava (Psidium guajava L.): A
Glorious Plant with Cancer Preventive and Therapeutic
Potential. Crit. Rev. Food Sci. Nutr., 63, 192-223.

Patel, M., Firdaus M.A. and Mishra S. (2022). Influence of
ZnO and CuO nanoparticle on the shelf life and
physiochemical properties of guava (Psidium guajava)
fruits and juice. CyTA - Journal of Food. 20(1), 385-393.

Singh, R., Chaturvedi O.P., Gaur G.S. and Singh G. (2007). Effect
of pre-harvest spray of zinc, calcium and boron on the
storage behaviour of guava (psidium guajava 1.) fruits
cv. allahabad safeda. Acta Hortic. 735, 633-638.

Singh, S., Kumar A., Kumar V., Dubey A., Gangwar V. and
Kumar A. (2023). Enhancement in yield parameters of
guava (Psidium guajava L.) cv. Lalit through foliar
application of nano urea and chelated zinc under Western
Uttar Pradesh conditions. Biological Forum - An
International Journal. 15(8), 402-407.

Yousafi, A.A., Abbasi K.S., Ahmad A., Hassan 1., Sohail A.,
Qayyum A. and Akram M.A. (2021) Physico- chemical
and nutraceutical characterization of selected indigenous
guava (Psidium guajava L.) cultivars. Food Sci. Technol.
41, 47-58.



