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Tomato (Solanum lycopersicum L.) is a popularly consumed and mostly cultivated
vegetable fruit all over the world. For the fresh market, tomatoes are typically hand-
harvested due to their delicate skins and their need to be picked at optimal ripeness.
Tomatoes are highly perishable and poor postharvest handling contributes to huge losses
of as high as 20%. Therefore, this study was conducted to determine the effects of pre-
and postharvest calcium chloride (CaCl,) treatments along with gamma irradiation on
the growth, yield, quality, and shelf life of lowland tomato varieties in Malaysia. In the
first experiment, four tomato varieties known as MT-1, MT-3, 303, and 105 were
selected and applied with foliar CaCl; (0.0, 1.0, 1.5, and 2.0%, w/v) in the morning after
one week of fruit initiation for agronomical traits. Application of 2% CaCl, was
demonstrated as the most effective to control the physiological disorder like blossom end
rot of 303 and 105 varieties. The CaCl, minimized the weight loss (30%) and declined
the disease incidence and disease severity by maintaining the firmness of MT-3 tomato
fruits. After harvesting, all the fruits were kept at ambient conditions (28 +2°C and 75 +
5% RH) for 20 days. Among all the varieties, MT-3 along with 2% CaCl, performed
better in maintaining the postharvest quality and was able to extend the shelf-life up to
2- 4 days by increasing the fruit firmness, declining the rate of respiration and ethylene
production. The different maturity stages of tomato respond differently to CaCl,, the
second experiment was conducted to investigate the effects of different maturity stages
and postharvest dipping with 0.0, 1.0, 1.5, and 2.0% of CaCl;, (w/v) for 10 minutes on
postharvest performance, antioxidant and plant defence enzyme activity stored at
ambient conditions (28 £ 2°C and 75 £+ 5% RH). Fruits of mature green stage treated with
2% CaCl; significantly declined ethylene production (15.53%) and delayed colour
development by declining the lycopene content (45%) as well as accelerating the defence
enzyme activities as compared to control. The final experiment was involved with
mature green stage of MT3 tomatoes that had been inoculated with Fusarium solani and
then exposed to gamma radiations (0.0, 1.0, 2.0, and 3.0 kGy) in order to extend shelf
life. The fruits were then stored at ambient conditions (28 + 2°C and 75 £+ 5% RH) for 15



days. The higher doses of 3 kGy resulted in a significant reduction of ethylene (41.23%),
respiration (38.77%), non-marketable fruits (71.23%), and physiological weight loss
(28.47%) than the control and lower doses samples.

Additionally, the gamma radiations in the highest doses (3.0 kGy), prolong the shelf-life
by up to 2- 4 days than the control and lower doses samples. In storage conditions, the
tomato fruits increase the defence enzymes activity of POD (25.67%), PPO (17.33%),
and PAL (21.58%) at 3.0 kGy relative to that of control samples. In conclusion, the
application of pre-and postharvest CaCl, on MT-3 (harvested at mature green) could
effectively extend the postharvest shelf life for up to 4 days when held at ambient
temperature. Besides that, gamma radiation at 3.0 kGy can be successfully used to
minimize the losses due to fungal infection, especially Fusarium solani, which leads to
the extension of the shelf-life of tomato fruits.
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Tomato (Solanum lycopersicum L.) adalah buah sayuran yang popular dimakan dan
kebanyakannya ditanam di seluruh dunia. Untuk pasaran segar, tomato biasanya dituai
dengan tangan kerana kulitnya yang halus dan keperluannya untuk dipetik pada tahap
kematangan optimum. Tomato sangat mudah rosak dan pengendalian lepas tuai yang
lemah menyumbang kepada kerugian besar setinggi 20%. Oleh itu, kajian ini dijalankan
untuk menentukan kesan rawatan kalsium klorida (CaCl;) pra dan selepas tuaian berserta
penyinaran gamma terhadap pertumbuhan, hasil, kualiti dan jangka hayat varieti tomato
tanah pamah di Malaysia. Dalam eksperimen pertama, empat varieti tomato yang
dikenali sebagai MT-1, MT-3, 303, dan 105 telah dipilih dan disembur menggunakan
CaCl, (0.0, 1.0, 1.5, dan 2.0%, w/v) pada waktu pagi selepas satu minggu permulaan
buah untuk ciri-ciri agronomi. Semburan menggunakan 2% CacCl, telah adalah yang
paling berkesan untuk mengawal gangguan fisiologi seperti reput hujung bunga bagi 303
dan 105 varieti. CaCl, meminimumkan penurunan berat badan (30%) dan mengurangkan
kejadian penyakit dan keterukan penyakit dengan mengekalkan ketegasan buah tomato
MT-3. Selepas penuaian, ke semua buah disimpan pada persekitaran ambien (28 +2°C
dan 75+ 5% RH) selama 20 hari. Di antara semua varieti, MT-3 bersama 2% CaCl;
menunjukkan prestasi yang lebih baik dalam mengekalkan kualiti lepas tuai dan dapat
memanjangkan jangka hayat sehingga 2- 4 hari dengan meningkatkan ketegasan buah,
mengurangkan kadar respirasi dan pengeluaran etilena. Peringkat kematangan tomato
yang berbeza bertindak balas secara berbeza terhadap CaCl,, eksperimen kedua
dijalankan untuk menyiasat kesan peringkat kematangan yang berbeza dan celupan
selepas tuai dengan 0.0, 1.0, 1.5, dan 2.0% CaCls (w/v) selama 10 minit ke atas prestasi
lepas tuai, antioksidan dan aktiviti enzim pertahanan tumbuhan yang disimpan pada
keadaan ambien (28 +2°C dan 75 + 5% RH). Buah-buahan peringkat hijau matang yang
dirawat dengan 2% CaCl, telah merosot dengan ketara dari segi pengeluaran etilena
(15.53%) dan melambatkan perkembangan warna dengan mengurangkan kandungan
likopena (45%) serta mempercepatkan aktiviti enzim pertahanan berbanding dengan
kawalan. Sinaran gamma digunakan untuk tujuan kebersihan dan fitosanitari yang boleh



memanjangkan jangka hayat; percubaan akhir dilakukan dengan peringkat hijau matang
tomato MT3 yang disuntik dengan Fusarium solani dan kemudian terdedah kepada
sinaran gamma (0.0, 1.0, 2.0, dan 3.0 kGy). Buah-buahan kemudiannya disimpan pada
keadaan persekitaran ambien (28 +£2°C dan 75 + 5% RH) selama 15 hari. Dos 3 kGy
yang lebih tinggi menghasilkan pengurangan ketara etilena (41.23%), pernafasan
(38.77%), buah-buahan tidak boleh dipasarkan (71.23%), dan penurunan berat badan
fisiologi (28.47%) daripada sampel kawalan dan dos yang lebih rendah. Selain itu,
sinaran gamma dalam dos tertinggi (3.0 kGy), memanjangkan jangka hayat sehingga 2-
4 hari daripada sampel kawalan dan dos yang lebih rendah. Dalam keadaan
penyimpanan, buah tomato meningkatkan aktiviti enzim pertahanan POD (25.67%),
PPO (17.33%), dan PAL (21.58%) pada 3.0 kGy berbanding sampel kawalan.
Kesimpulannya, penggunaan CaCl, pra-dan selepas tuaian pada MT-3 (dituai pada hijau
matang) boleh memanjangkan hayat simpan selepas tuaian secara berkesan sehingga 4
hari apabila disimpan pada suhu ambien. Selain itu, sinaran gamma pada 3.0 kGy boleh
berjaya digunakan untuk meminimumkan kerugian akibat jangkitan kulat, terutamanya
Fusarium solani, bagi melanjutkan jangka hayat buah tomato.
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CHAPTER 1

INTRODUCTION

Tomato fruits (Solanum lycopersicum L.) are the most commonly cultivated and
extensively consumed berry-type horticultural crops belonging to the nightshade family
of Solanaceae (Garuba et al., 2018; Macheka et al., 2018). According to the FAOSTAT
(2017), tomato production reached approximately 233.47 million tonnes and it ranked
second just after potato by weight in total global production out of all horticultural
products whereas China ranked first in production all over the world.

According to the research findings, tomato fruits are predominant in vitamins C (Safari
etal., 2021; Giuliano, 2017), minerals of Calcium (Ca), Magnesium (Mg), Sodium (Na),
Iron (Fe), Phosphorus (P), and Potassium (K) (Safari et al., 2020), carotenoids
principally the -carotene (responsible for fruit’s reddish-orange colour) and especially
lycopene (predominantly red colour) are available in tomato fruits (Mohammed et al.,
2018; Stommel et al., 2005). The phytochemicals present in tomato fruits have
antioxidant properties which can reduce the incidence of some heart diseases (Liu et al.,
2018; Marti et al., 2017), cardiovascular diseases (Mehta et al., 2018; Paur et al., 2017)
and cancer risk (Forni et al., 2019; Cheng et al., 2017).

The maintenance of tomato fruit quality depends on many agronomic practices, pre-and
postharvest management practices (Ziv and Fallik, 2021). The postharvest losses in
tomato fruits could be as high as approximately 25-42% globally both qualitatively and
quantitively (Feizi et al., 2020; Ahmed et al., 2017), resulting in a minimum return to
the growers, processors, and traders (Isack and Lyimo, 2015; Snowden, 2010).

The mineral Ca is an important macronutrient, that could be used as an alternative to the
fungicides which have influenced plant growth and development, diseases, insect
infestation, yield, and postharvest quality attributes of fresh fruits and vegetables
(Haleema et al., 2018). Ca is essential to preserve fruit quality by reducing physiological
disorders such as blossom end rot symptoms in tomatoes (Hagassou et al., 2019), bitter
pit in apples (Falchi et al., 2017), cavity spots in carrots (Klemsdal et al., 2008), and tip
burn in cabbage and lettuce (Uno et al, 2016) that increase the fruit firmness by inhibiting
the ripening process and extending shelf life (Abbasi et al., 2013).

However, the foliar spray of calcium chloride (CaCly) in leaves, fruits, or both can
decline a wide range of diseases and insect infestation by increasing fruit firmness,
declining the levels of ethylene and respiration in tomatoes (Rab and Hag, 2012), papaya
(Madani et al., 2014a), apples (Jafarian et al., 2013). The preharvest application of CaCl,
(3% and 5%, w/v) in tomato cultivars ‘Rajitha’ in Sri Lanka stored at ambient
temperature, recorded significantly higher firmness, total Ca content, with a lower level
of weight loss, and 2.3 to 3.8 fold extension of shelf life compared to the control
treatments (Daundasekera et al., 2015).



The tomato fruits can be harvested at the different physiological maturity stages of
mature green, breaker, half-ripe, and red ripe stages where the postharvest loss differs in
different stages (Abebe and Tola, 2017; Moneruzzaman et al., 2009). The mature green
stage is recommended for long-distance marketing which is also important for Ca uptake
but harvesting at the half-ripen stage to optimize nutritional value is favored for local
marketing (Teka, 2013). The major problem with lowland tomato fruits in Malaysia is
the postharvest losses due to the high temperature and humidity, also the postharvest
management practices.

lonizing radiation, mainly gamma radiation, X-rays, and Carbon ion beams are generally
used for surface sterilization, minimizing the microbial load, inactivation of the storage
pest, and delaying ripening that helps to preserve the quality and extended the shelf life
of fresh produce (Loro et al., 2018; Duvenhage et al., 2012). Among the different types
of ionizing radiations, the application of gamma radiation has already been approved as
an important method of the postharvest food storage process (Antonio et al., 2012).

Tomato fruits are irradiated with doses of 1.5 kGy of gamma radiation, resulting in
higher firmness, lower respiration, and extended shelf life (Loro et al., 2018). Tomato
fruits were exposed to gamma radiation at doses of 0.1, 0.5, and 1 kGy, and the doses of
1.0 kGy resulted in the lowest mean of lycopene content and highest antioxidant activity,
suggesting that gamma radiation inhibits the color development during the ripening
process (Kumar et al., 2014).

Furthermore, gamma radiation is used all over the world for sanitary and phytosanitary
purposes to disinfect agricultural commodities from quarantine pests (Hallman et al.,
2016) and it is a cost-effective method for reducing postharvest losses, extending the
shelf life of perishable commodities (Fan et al., 2012). Nowadays, producers and traders
showing interest to use gamma radiation for sanitary and phytosanitary treatments on
tomato fruits instead of using harmful chemicals and fumigations.

The maximum countries of the world such as USA, Brazil, South Africa, member state
of Europe and Asian countries perform food irradiation through the application of
gamma radiations (Eustice, 2017). As a result, many researchers investigate the effects
of different ionizing radiation on the postharvest quality, pathogen infection, and shelf
life of tomatoes in storage conditions. The overall research activities’ connection
between the postharvest loss of tomato fruit’s the proposed experiments are represented
in the following flow chart (Figure 1.1).



Postharvest performance evaluation at 28 + 2°C and 75 + 5% RH
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Figure 1.1: Schematic diagram of overall research activities of tomato fruits

The extension of shelf life and maintaining the quality of lowland tomato fruits using
pre-and postharvest treatments with CaCl, along with the suitable harvesting stages
might be the new arena of horticultural research in Malaysia. Even though many studies
on CaCl; and gamma radiations on fresh tomato fruits have already been performed
around the world individually, there is very little information on the postharvest
performance of lowland tomato fruits using the gamma irradiations along with pre and
postharvest CaCl; and this may be a new and exceptional avenue of postharvest research
frontier.

General Objective
The study was conducted to determine the effects of pre-and postharvest CaCl,

treatments along with gamma irradiations on growth, yield, postharvest performance,
and shelf life of lowland tomato fruits in Malaysia with the following specific objectives:



Specific Objectives

1.

2.

To investigate the effects of preharvest foliar spray of CaCl, on the growth,
yield, quality, and shelf life of lowland tomato varieties.

To evaluate the comparative performance of harvesting stages and postharvest
CaCl, dipping on quality, shelf life, enzymatic activity, and histological
changes of selected tomato fruits (MT-3).

To elucidate the role of gamma radiations on quality, shelf life, relevant
enzymes, phytochemicals, and suppression of Fusarium solani of lowland
tomato fruits.



REFERENCES

Abbasi, N. A., Zafar, L., Khan, H. A., and Qureshi, A. A. (2013). Effects of naphthalene
acetic acid and calcium chloride application on nutrient uptake, growth, yield,
and post-harvest performance of tomato fruit. Pakistan Journal of
Botany, 45(5), 1581-1587.

Abebe, Z., and Tola, Y. B. (2017). Effects of edible coating materials and stages of
maturity at harvest on storage life and quality of tomato (Lycopersicon
esculentum Mill.) fruits. African Journal of Agricultural Research, 12(8), 550-
565.

Abhinaba, G. (2009). Identification of microorganisms responsible for spoilage of
tomato (Lycopersicon esculentum) fruit. Journal of Phytology, 1(6), 414-416.

Abiala, M. A., Oleru, K., Balogun, T., Saharia, M., Opere, B., and Sahoo, L. (2021).
Soil-borne Fusarium solani exhibited a pathogenic effect on tomato cultivars
in Nigeria. Archives of Phytopathology and Plant Protection, 54(3-4), 137-151.

Acquaah, G. (2015). Conventional plant breeding principles and techniques.
In Advances in plant breeding strategies: Breeding, biotechnology and
molecular tools (pp. 115-158). Springer, Cham.

Adam, M. Y., Elbashir, H. A., and Ahmed, A. H. R. (2014). Effect of gamma radiation
on tomato quality during storage and processing. Journal of Biological
Sciences, 6(1), 20-25.

Addai, Z. R., Abdullah, A., and Mutalib, S. A. (2013, November). Influence of ripening
stages on antioxidant properties of papaya fruit (Carica papaya L.). In AIP
Conference Proceedings. American Institute of Physics, Vol. 1571, No. 1, pp.
696-701. Agusti, M., Juan, M., Martinez-Fuentes, A. M. P. A. R. O., Mesejo,
C., and Almela, V. (2004). Calcium nitrate delays the climacteric of persimmon
fruit. Annals of Applied Biology, 144(1), 65-69.

Ahmed, F. A., Sipes, B. S., and Alvarez, A. M. (2017). Postharvest diseases of tomato
and natural products for disease management. African Journal of Agricultural
Research, 12(9), 684-691.

Ahmed, M., and Tarig, M. (2014). Enhancing post-harvest storage life of tomato
(Lycopersicon esculentum Mill.) cv. Rio Grandi using calcium
chloride. American-Eurasian Journal of Agricultural and Environmental
Sciences, 14(2), 143-149.

Ahuja, S., Kumar, M., Kumar, P., Gupta, V. K., Singhal, R. K., Yadav, A., and Singh,
B. (2014). Metabolic and biochemical changes are caused by gamma irradiation
in plants. Journal of Radioanalytical and Nuclear Chemistry, 300(1), 199-212.

Akamine, E. K., and Moy, J. H. (2018). Delay in postharvest ripening and senescence of
fruits. Preservation of Food by lonizing Radiation, 3, 29-158.

153



Akhtar, A., Abbasi, N. A., and Hussain, A. Z. H. A. R. (2010). Effect of calcium chloride
treatments on quality characteristics of loquat fruit during storage. Pakistan
Journal of Botany, 42(1), 181-188.

Al-Hindi, R. R., Al-Najada, A. R., and Mohamed, S. A. (2011). Isolation and
identification of some fruit spoilage fungi: Screening of plant cell wall
degrading enzymes. African Journal of Microbiology Research, 5(4), 443-448.

Ali, M. Y., Sina, A. A. I., Khandker, S. S., Neesa, L., Tanvir, E. M., Kabir, A. Md
Ibrahim Khalil, M. | and Gan, S. H. (2020). Nutritional composition and
bioactive compounds in tomatoes and their impact on human health and
disease: A review. Foods, 10(1), 45.

Ali, A., Mahmud, T. M. M., Sijam, K., and Siddiqui, K. (2010). Potential of chitosan
coating in delaying the postharvest anthracnose (Colletotrichum
gloeosporioides Penz.) of Eksotika Il papaya. International Journal of Food
Science and Technology, 45, 2134-2140.

Alonge, M., Wang, X., Benoit, M., Soyk, S., Pereira, L., Zhang, L., Suresh, H.,
Ramakrishnan, S., Maumus, F., Ciren, D. and Levy, Y. (2020). Major impacts
of widespread structural variation on gene expression and crop improvement in
tomatoes. Cell, 182(1), 145-161.

Alothman, M., Bhat, R., and Karim, A. A. (2009). Effects of radiation processing on
phytochemicals and antioxidants in plant produce. Trends in Food Science and
Technology, 20(5), 201-212.

Altemimi, A., Lakhssassi, N., Baharlouei, A., Watson, D. G., and Lightfoot, D. A.
(2017). Phytochemicals: Extraction, isolation, and identification of bioactive
compounds from plant extracts. Plants, 6(4), 42.

Amadi, J., Nnamani, C., Ozokonkwo, O., and Eze, C. S. (2014). Survey of the incidence
and severity of okra (Abelmoschus esculentus L. Moench) fruit rot in Awka
South Iga, Anambra state, Nigeria. International Journal of Current
Microbiology and Applied Sciences, 3(4), 1114-1121.

Amor, F. D., and Marcelis, L. F. M. (2003). Regulation of nutrient uptake, water uptake,
and growth under calcium starvation and recovery. The Journal of
Horticultural Science and Biotechnology, 78(3), 343-349.

Antonio AL, Carocho M, Bento A, Quintana B, Luisa Botelho M, Ferreira IC. (2012).
Effects of gamma radiation on the biological, physicochemical, nutritional, and
antioxidant parameters of chestnuts — a review. Food and Chemical Toxicology,
50(9), 3234-3242.

Arah, I. K., Ahorbo, G. K., Anku, E. K., Kumah, E. K., and Amaglo, H. (2016).

Postharvest handling practices and treatment methods for tomato handlers in
developing countries: A mini-review. Advances in Agriculture, 2016,1-8.

154



Arah, I. K., Kumah, E. K., Anku, E. K., and Amaglo, H. (2015a). An overview of
postharvest losses in tomato production in Africa: causes and possible
prevention strategies. Journal of Biology, Agriculture and Healthcare, 5(16),
78-88.

Arah, I. K., Amaglo, H., Kumah, E. K., and Ofori, H. (2015b). Preharvest and
postharvest factors affecting the quality and shelf life of harvested tomatoes: a
mini-review. International Journal of Agronomy, 2015 (1-6).

Arno, J., Albajes, R., and Gabarra, R. (2006). Within-plant distribution and sampling of
single and mixed infestations of Bemisia tabaci and Trialeurodes vaporariorum
(Homoptera: Aleyrodidae) in winter tomato crops. Journal of Economic
Entomology, 99(2), 331-340.

Arthur, E., Oduro, 1., and Kumah, P. (2015). Effect of maturity stage and postharvest
calcium chloride treatment on the quality and storage life of tomatoes
(Lycopersicon esculentum Mill). Journal of Postharvest Technology, 3(3), 074-
081.

Anjum, S., Hamid, A., Ghafoor, A., Tahira, R., Shah, S. Z. A., Awan, S. |, and Ahmad,
K. S. (2020). Evaluation of biochemical potential in tomato (Solanum
lycopersicum) germplasms. Pakistan Journal of Agricultural Sciences, 57(1),
177.

Awang, Y., Shaharom, A. S., Mohamad, R. B., and Selamat, A. (2009). Chemical and
physical characteristics of cocopeat-based media mixtures and their effects on
the growth and development of Celosia cristata. American Journal of
Agricultural and Biological Sciences, 4(1), 63-71.

Ayyub, C. M., Pervez, M. A., Shaheen, M. R., Ashraf, M. I., Haider, M. W., Hussain,
S., and Mahmood, N. (2012). Assessment of various growth and yield attributes
of tomato in response to pre-harvest applications of calcium chloride. Pakistan
Journal of Life and Social Science, 10(2), 102-105.

Azene, M., Workneh, T. S., and Woldetsadik, K. (2014). Effect of packaging materials
and storage environment on postharvest quality of papaya fruit. Journal of
Food Science and Technology, 51(6), 1041-1055.

Babu, I., Ali, M. A., Shamim, F., Yasmin, Z., Asghar, M., and Khan, A. R. (2015). Effect
of calcium chloride treatments on quality characteristics of loquat fruit during
storage. International Journal of Advanced Research, 3(1), 602-610.

Beckles, D. M. (2012). Factors affecting the postharvest soluble solids and sugar content
of tomato (Solanum lycopersicum L.) fruit. Postharvest Biology and
Technology, 63(1), 129-140.

Bagheri, M., Esna-Ashari, M., and Ershadi, A. (2015). Effect of postharvest calcium
chloride treatment on the storage life and quality of persimmon fruits
(Diospyros kaki Thunb.) cv.‘Karaj’. International Journal of Horticultural
Science and Technology, 2(1), 15-26.

155



Bakar, A. A., lzzati, M. N. A., and Umi Kalsom, Y. (2013). Diversity of Fusarium
species associated with post-harvest fruit rot disease of tomato. Sains
Malaysiana, 42(7), 911-920.

Bandyopadhyay, N. C., More, V., Tripathi, J., and Gautam, S. (2020). Gamma radiation
treatment to ensure microbial safety of ready-to-bake (RTB) vegetable
toppings/fillers and retain their nutritional qualities during cold
storage. Radiation Physics and Chemistry, 176, 108939.

Barickman, T. C., Kopsell, D. A., and Sams, C. E. (2017). Effects of abscisic acid and
calcium on tomato fruit aroma volatiles. Journal of Plant Nutrition, 40(14),
2096-2100.

Barth, M., Hankinson, T. R., Zhuang, H., and Breidt, F. (2009). Microbiological spoilage
of fruits and vegetables. In Compendium of the microbiological spoilage of
foods and beverages (pp. 135-183). Springer, New York, NY.

Bathla, S., Sharma, M., and Bala, R. (2019). Physio and organoleptic characteristics of
tomatoes and ketchup prepared from different varieties of tomato. Journal of
Krishi Vigyan, 7(2), 190-193.Batista-Silva, W., Nascimento, V. L., Medeiros,
D. B., Nunes-Nesi, A., Ribeiro, D. M., Zs6gon, A., and Araudjo, W. L. (2018).
Modifications in organic acid profiles during fruit development and ripening:
correlation or causation. Frontiers in Plant Science, 9, 1689.

Bayoumi, Y. (2008). Improvement of postharvest keeping quality of white pepper fruits
(Capsicum annuum L.) by hydrogen peroxide treatment under storage
conditions. Acta Biologica Szegediensis, 52(1), 7-15.

Bello, S. 1., Aminu, D., Olawuyi, O. J., Afolabi-Balogun, N. B., Lawal, A. O., Azeez, A.
H., and Habib, U. (2016). Antibiotic sensitivity of bacterial and fungal isolates
from tomato (Solanum lycopersicum L.) fruit.

Bhattarai, D. R. and Gautam, D. M. (2006). Effect of harvesting method and calcium on
postharvest physiology of tomato. Nepal Agricultural Resource Journal, 7, 23-
26.

Bjarnadottir, A. (2015). Tomatoes 101: Nutrition facts and health benefits. Healthline.
[online] Available at: https://www. healthline. com/nutrition/foods/tomatoes
[Accessed 7th April 2019].

Boylston, T. D., Reitmeier, C. A., Moy, J. H., Mosher, G. A., and Taladriz, L. (2002).
Sensory quality and nutrient composition of three Hawaiian fruits treated by X-
irradiation. Journal of Food Quality, 25(5), 419-433.

Braga, M. A., Marques, T. R., Simao, A. A., Botelho, L. N. S,, Oliveira, L. S. D., and

Abreu, C. M. P. D. (2017). Mechanism of firmness loss in guava cv. Pedro Sato
during ripening at room temperature. Food Science and Technology, 38, 26-32.

156



Brandt, S., Pék, Z., Barna, E., Lugasi, A., and Helyes, L. (2006). Lycopene content and
colour of ripening tomatoes as affected by environmental conditions. Journal
of the Science of Food and Agriculture, 86(4), 568-572.

Brummell, D. A., and Harpster, M. H. (2001). Cell wall metabolism in fruit softening
and quality and its manipulation in transgenic plants. Plant Molecular
Biology, 47(1), 311-339.

Bu, J,, Yu, Y., Aisikaer, G., and Ying, T. (2013). Postharvest UV-C irradiation inhibits
the production of ethylene and the activity of cell wall-degrading enzymes
during softening of tomato (Lycopersicon esculentum L.) fruit. Postharvest
Biology and Technology, 86, 337-345.

Buergy, A., Rolland-Sabaté, A., Leca, A., and Renard, C. M. (2020). Pectin
modifications in raw fruits alter texture of plant cell dispersions. Food
Hydrocolloids, 107, 105962.

Bustos-Griffin, E., Hallman, G. J., and Griffin, R. L. (2012). Current and potential trade-
in horticultural products irradiated for phytosanitary purposes. Radiation
Physics and Chemistry, 81(8), 1203-1207.

Bustos-Griffin, E., Hallman, G. J., and Griffin, R. L. (2015). Phytosanitary irradiation in
ports of entry: a practical solution for developing countries. International
Journal of Food Science and Technology, 50(1), 249-255.

Calucci, L., Pinzino, C., Zandomeneghi, M., Capocchi, A., Ghiringhelli, S., Saviozzi,
F., Tozzi, S., and Galleschi, L. (2003). Effects of y-irradiation on the free radical
and antioxidant contents in nine aromatic herbs and spices. Journal of
Agricultural and Food Chemistry, 51(4), 927-934.

Cano, A., Acosta, M., and Arnao, M. B. (2003). Hydrophilic and lipophilic antioxidant
activity changes during on-vine ripening of tomatoes (Lycopersicon esculentum
Mill.). Postharvest Biology and Technology, 28(1), 59-65.

Carvalho, P. D. T., and Clemente, E. (2004). The influence of broccoli (Brassica
oleracea) fills weight on postharvest quality. Food Science and
Technology, 24(4), 646-651.

Casals, J., Rivera, A., Sabaté, J., Romero del Castillo, R., and Simo, J. (2019). Cherry
and fresh market tomatoes: differences in chemical, morphological, and sensory
traits and their implications for consumer acceptance. Agronomy, 9(1), 9-27.

Castagna, A., Chiavaro, E., Dall’Asta, C., Rinaldi, M., Galaverna, G., and Ranieri, A.
(2013). Effect of postharvest UV-B irradiation on nutraceutical quality and
physical properties of tomato fruits. Food Chemistry, 137(1-4), 151-158.

Castagna, A., Dall’Asta, C., Chiavaro, E., Galaverna, G., and Ranieri, A. (2014). Effect
of post-harvest UV-B irradiation on polyphenol profile and antioxidant activity
in flesh and peel of tomato fruits. Food and Bioprocess Technology, 7(8), 2241-
2250.

157



Castricini, A., Medeiros, S., Coneglian, RCC, and Vital, H. (2004). Use of gamma
radiation in postharvest conservation of ripe tomato (Lycopersicum esculentum
MILL.). Rural University Magazine, Science of Life Series, 24 (1), 85-91.

Chakraborty, 1., and Chattopadhyay, A. R. U. P. (2018). Pre-and postharvest losses in
vegetables. Advances in Postharvest Technologies of Vegetable Crops (pp. 25-
87) CRC Press: Boca Raton, FL, USA.

Chakraborty, N., Chandra, S., and Acharya, K. (2017). Biochemical basis of
improvement of defence in tomato plant against Fusarium wilt by
CacCl,. Physiology and Molecular Biology of Plants, 23(3), 581-596.

Chandra, S., Chakraborty, N., Chakraborty, A., Rai, R., Bera, B., and Acharya, K.
(2014a). Abiotic elicitor-mediated improvement of innate immunity in
Camellia sinensis. Journal of Plant Growth Regulation, 33(4), 849-859.

Chandra, S., Chakraborty, N., Chakraborty, A., Rai, R., Bera, B., and Acharya, K.
(2014b). Induction of defence response against blister blight by calcium
chloride in tea. Archives of Phytopathology and Plant Protection, 47(19), 2400-
2409.

Chandra, S., Chakraborty, N., Dasgupta, A., Sarkar, J., Panda, K., and Acharya, K.
(2015). Chitosan nanoparticles: a positive modulator of innate immune
responses in plants. Scientific Reports, 5(1), 1-14.

Chanu, A. M., Thokchom, R., Bhaigyabati, T., Devi, N. S., and Meitei, T. R. (2020).
Effect of gamma irradiation on the chlorophyll content of tree tomato (Solanum
betaceum Cav.) in M1 generation. The Pharma Innovation Journal, 9(11), 33-
35.

Charles, M. T., Mercier, J., Makhlouf, J., and Arul, J. (2008). Physiological basis of
UV-C-induced resistance to Botrytis cinerea in tomato fruit: 1. Role of pre-and
post-challenge accumulation of the phytoalexin-rishitin. Postharvest Biology
and Technology, 47(1), 10-20.

Chauhan, S., Gupta, K. C., and Agrawal, M. (2014). Efficacy of chitosan and calcium
chloride on postharvest storage period of mango with the application of hurdle
technology. International Journal of Current Microbiology and Applied
Sciences, 3(5), 731-740.

Chen, C., Condon, C. H., Boardman, L., Meagher, R. L., Jeffers, L. A., Beam, A., Bailey,
D. W., and Hahn, D. A. (2020). Critical PO, as a diagnostic biomarker for the
effects of low-oxygen modified and controlled atmospheres on phytosanitary
irradiation treatments in the cabbage looper Trichoplusia ni (Hubner). Pest
Management Science, 76(7), 2333-2341.

Chen, F., Liu, H., Yang, H., Lai, S., Cheng, X., Xin, Y., Hou, H., Yao, Y., Zhang, S. and
Yang, B. (2017). Quality attributes and cell wall properties of strawberries
(Fragaria annanassa Duch.) under calcium chloride treatment. Food
Chemistry, 126(2), 450-459.

158



Cheng, H.M., Koutsidis, G., Lodge, J. K., Ashor, A., Siervo, M., and Lara, J. (2017).
Tomato and lycopene supplementation and cardiovascular risk factors: A
systematic review and meta-analysis. Atherosclerosis, 257, 100-108.

Chéour, F., and Souiden, Y. (2015). Calcium delays the postharvest ripening and related
membrane-lipid changes of tomatoes. Journal of Nutrition and Food
Sciences, 5(5), 1-6.

Chepngeno, J., Owino, W. O., Kinyuru, J., and Nenguwo, N. (2016). Effect of calcium
chloride and hydro cooling on postharvest quality of selected
vegetables. Journal of Food Research, 5(2), 23-40.

Chuni, S. H., Awang, Y., and Mohamed, M. T. (2010). Cell wall enzymes activities and
quality of calcium treated fresh-cut red flesh dragon fruit (Hylocereus
polyrhizus). International Journal of Agriculture and Biology, 12(5), 713-718.

Cia, P., Pascholati, S. F., Benato, E. A., Camili, E. C., and Santos, C. A. (2007). Effects
of gamma and UV-C irradiation on the postharvest control of papaya
anthracnose. Postharvest Biology and Technology, 43(3), 366-373.

Ciccarese, A., Stellacci, A. M., Gentilesco, G., and Rubino, P. (2013). Effectiveness of
pre-and post-veraison calcium applications to control decay and maintain table
grapefruit quality during storage. Postharvest Biology and Technology, 75,
135-141.

Conway, W. S., and Sams, C. E. (1984). Possible mechanisms by which postharvest
calcium treatment reduces decay in apples. Phytopathology, 74(2), 208-210.

Conway, W. S., Leverentz, B., Janisiewicz, W. J., Blodgett, A. B., Saftner, R. A., and
Camp, M. J. (2004). Integrating heat treatment, biocontrol, and sodium
bicarbonate to reduce postharvest decay of apple caused by Colletotrichum
acutatum and  Penicillium  expansum. Postharvest  Biology and
Technology, 34(1), 11-20.

Colvine, S., and Branthéme, F. X. (2016). The Tomato: A Seasoned Traveller. In the
Tomato Genome (pp. 1-5). Springer, Berlin, Heidelberg.

Coolong, T., Mishra, S., Brickman, C, and Sams, C (2014). Impact of supplement
calcium chloride and yield, quality, nutrient status, and postharvest attributes
of tomato. Journal of Plant Nutrition, 37, 2316-2330.

Cottenie, A. (1980). Soil testing and plant testing as a basis of fertilizer recommendation.
FAO Soils Bulletin, 38, 70-73.

Darwin, S. C., Knapp, S., and Peralta, I. E. (2003). Taxonomy of tomatoes in the

Galéapagos Islands: native and introduced species of Solanum section
Lycopersicon (Solanaceae). Systematics and Biodiversity, 1(1), 29-53.

159



Daundasekera, W. A. M., Liyanage, G. L. S. G., Wijerathne, R. Y., and Pieris, R. (2015).
Preharvest calcium chloride application improves postharvest keeping quality
of tomato (Lycopersicon esculentum Mill.). Ceylon Journal of Science
(Biological Sciences), 44(1), 55-60.

De Freitas, S. T., Jiang, C. Z., and Mitcham, E. J. (2012). Mechanisms involved in
calcium deficiency development in tomato fruit in response to
gibberellins. Journal of Plant Growth Regulation, 31(2), 221-234.

Delian, E., Chira, A., Dulescu, L. B., and Chira, L. (2014). Calcium alleviates stress in
plants: Insight into regulatory mechanisms. AgriLife Scientific Journal, 3(2),
19-28.

Deribe, H., Beyene, B., and Beyene, B. (2016). Review on pre-and postharvest
management on quality tomato (Lycopersicon esculentum Mill.)
production. Food Science and Quality Management, 54, 72-79.

Dey, P. M., and Brinson, K. (1984). Plant cell-walls. In Advances in Carbohydrate
Chemistry and Biochemistry, Academic Press, 42, 265-382.

Deytieux-Belleau, C., Vallet, A., Donéche, B., and Geny, L. (2008). Pectin
methylesterase and polygalacturonase in the developing grape skin. Plant
Physiology and Biochemistry, 46(7), 638-646.

Dharkar, S. D., Savagaon, K. A., Srirangarajan, A. N., and Sreenivasan, A. (1966).
Irradiation of mangoes. 1. Radiation-induced delay in ripening of Alphonso
mangoes. Journal of Food Science, 31(6), 863-869.

Ding, P., and Mashah, N. C. (2016). Growth, maturation, and ripening of underutilized
Carissa congesta fruit. Fruits, 71(3), 171-176.

DOA (2015). Department of Agriculture Malaysia, Export and import of Agricultural
commodities, Data Terbuka DOA and MOA. http://www.doa.gov.my.

DOSM (2022). Department of Statistics Malaysia, the source of Malaysia’s official
Statistics.https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat&c
at=164&bul_id=MIpTUkxISFB1SFNDQ2pTWTIEOXZkZz09&menu_id=20
VTZGU1UHBUT1VJIMFIpaXRRR0xpdz09

Dudits, D., Abraham, E., Miskolczi, P., Ayaydin, F., Bilgin, M., and Horvéth, G. V.
(2011). Cell-cycle control as a target for calcium, hormonal and developmental
signals: the role of phosphorylation in the retinoblastoma-centred
pathway. Annals of Botany, 107(7), 1193-1202.

Dudonne, S., Vitrac, X., Coutiere, P., Woillez, M., and Mérillon, J. M. (2009).
Comparative study of antioxidant properties and total phenolic content of 30
plant extracts of industrial interest using DPPH, ABTS, FRAP, SOD, and
ORAC assays. Journal of Agricultural and Food Chemistry, 57(5), 1768-1774.

160


http://www.doa.gov.my/

Dunn, J. L., and Able, A. J. (2004, September). Pre-harvest calcium effects on sensory
quality and calcium mobility in strawberry fruit. In V International Strawberry
Symposium, 708(pp. 307-312). Acta Horticulturae.

Duvenhage, A. J., Jooste, M., and Johnson, S. A. (2012). Irradiation as a postharvest
quarantine treatment for a new pluot cultivar. Scientia Horticulturae, 147, 64-
70.

Eca, K. S., Sartori, T., and Menegalli, F. C. (2014). Filmes e coberturas comestiveis
contendo  antioxidantes-uma  revisdo. Brazilian ~ Journal of Food
Technology, 17(2), 98-112.

El-Badawy, H. E. M. (2012). Effect of chitosan and calcium chloride spraying on fruits
quality of Florida Prince peach under cold storage. Research Journal of
Agriculture and Biological Sciences, 8(2), 272-281.

Elik, A., Yanik, D. K., Istanbullu, Y., Guzelsoy, N. A., Yavuz, A., and Gogus, F. (2019).
Strategies to  reduce  post-harvest  losses  for  fruits  and
vegetables. Strategies, 5(3), 29-39.

Emana, B., Afari-Sefa, V., Nenguwo, N., Ayana, A., Kebede, D., and Mohammed, H.
(2017). Characterization of pre-and postharvest losses of the tomato supply
chain in Ethiopia. Agriculture and Food Security, 6(1), 1-11.

Eric, A., Oduro, 1., and Kumah, P. (2015). Postharvest quality response of tomato
(Lycopersicon esculentum, Mill) fruits to different concentrations of calcium
chloride at different dip-times. American Journal of Food and Nutrition, 5(1),
1-8.

Essaid, A. B. (2001). Protective enzymes against reactive oxygen species during ripening
of tomato fruits in response to low amounts of UV-C. Australia Journal of
Plant Physiology, 28, 785-791.

Etebu, E., Nwauzoma, A. B., and Bawo, D. D. S. (2013). Postharvest spoilage of tomato
(Lycopersicon esculentum Mill.) and control strategies in Nigeria. Journal of
Biology, Agriculture and Healthcare, 3(10), 51-61.

Eugene, P. T., Ovaric, K. J., and Jean, A. N. (2019). Effects of calcium chloride treatment
on the photosynthetic capacity and intensity of banana fruit during
ripening. Journal of Advances in Biology and Biotechnology, 21(4), 1-9.

Eustice, R. F. (2017). Global status and commercial applications of food
irradiation. Food Irradiation Technologies. Concepts, Applications and
Outcomes. Royal Society of Chemistry, 397-424.

Falchi, R., D’Agostin, E., Mattiello, A., Coronica, L., Spinelli, F., Costa, G., and

Vizzotto, G. (2017). ABA regulation of calcium-related genes and bitter pit in
apple. Postharvest Biology and Technology, 132, 1-6.

161



Fan X. Argenta, Land Mattheis, J. (2002). Inhibition of ethylene action by 1-methyl
cyclopropane prolongs the storage life of apricots. Postharvest Biology and
Technology, 20, 135-142.

Fan X. (2012). lonizing radiation. Decontamination of fresh and minimally processed
produce. Wiley-Blackwell, Oxford. pp. 576, John Wiley and Sons.

Fanasca, S., Colla, G., Maiani, G., Venneria, E., Rouphael, Y., Azzini, E., and Saccardo,
F. (2006). Changes in antioxidant content of tomato fruits in response to
cultivar and nutrient solution composition. Journal of Agricultural and Food
Chemistry, 54(12), 4319-4325.

FAO/IAEA/WHO (1999). High-dose irradiation: wholesomeness of food irradiated with
doses above 10 kGy. Report of a Joint FAO/IAEA/WHO Study Group.
Technical Report Series 890: 1-197. World Health Organization, Geneva,
Switzerland.

FAOSTAT (2017), “Production — Crops — Area harvested/ Production quantity —
Tomatoes — 20147, FAO Statistics online database, Food, and Agriculture
Organization, Rome, www.fao.org/faostat/en (accessed 22 Sept. 2017).

FAOSTAT (2019), “Production — Crops — Area harvested/ Production quantity —
Tomatoes — 20197, FAO Statistics online database, Food, and Agriculture
Organization of the United Nations, Rome,
http://www.fao.org/faostat/en/#data/QC/visualize (accessed 20 April 2021).

Farkas, J., and Mohacsi-Farkas, C. (2011). History and future of food irradiation. Trends
in Food Science and Technology, 22(2-3), 121-126.

Feizi, H., Kaveh, H., and Sahabi, H. (2020). Impact of different packaging schemes and
transport temperature on postharvest losses and quality of tomato (Solanum
lycopersicum L.). Journal of Agricultural Science and Technology, 22(3), 801-
814.

Feldsine, P., Abeyta, C., and Andrews, W. H. (2002). AOAC International methods
committee guidelines for validation of qualitative and quantitative food
microbiological  official methods of analysis. Journal of AOAC
International, 85(5), 1187-1200.

Fenech, M., Amaya, |., Valpuesta, V., and Botella, M. A. (2019). Vitamin C content in
fruits: biosynthesis and regulation. Frontiers in Plant Science, 9(2006), 1-21.

Filippone, P. T. (2014). Tomato History-The history of tomatoes as food. Once
considered poisonous. The tomato is now a favourite food. Home Cooking
Expert.

Follett, P. A. (2014). Phytosanitary irradiation for fresh horticultural commaodities:

generic treatments, current issues, and next steps. Stewart Postharvest
Review, 3(1), 2014.

162



Follett, P. A., and Wall, M. M. (2013). Phytosanitary irradiation for export of fresh
produce: commercial adoption in Hawaii and current issues. Journal of
Radioanalytical and Nuclear Chemistry, 296(1), 517-522.

Forni, C., Facchiano, F., Bartoli, M., Pieretti, S., Facchiano, A., D’Arcangelo, D.,
Tabolacci, C. (2019). The beneficial role of phytochemicals on oxidative stress
and age-related diseases. BioMed Research International, 20, 1-16.

Freitas, A., Molddo-Martins, M., Costa, H. S., Albuquerque, T. G., Valente, A., and
Sanches-Silva, A. (2015). Effect of UV-C radiation on bioactive compounds of
pineapple (Ananas comosus L. Merr.) by-products. Journal of the Science of
Food and Agriculture, 95(1), 44-52.

Fukuzawa, K., Inokami, Y., Tokumura, A., Terao, J., and Suzuki, A. (1998). Singlet
oxygen scavenging by\alpha-tocopherol and\beta-carotene: Kinetic studies in
phospholipid membranes and ethanol solution. Biofactors, 7(1, 2), 31-40.

Gabriel, O. S., Gustavo, D. T., and Adela, A. F. (1999). Controlled atmosphere storage
of tomato fruit: low oxygen or elevated carbon dioxide levels alter galactosidase
activity and inhibit exogenous ethylene action. Journal of the Science of Food
and Agriculture, 79, 1065-1070.

Gamrasni, D., Erov, M., Saar, L., Raz, A., Glikman, M., Sonawane, P. D., Aharoni, A.,
and Goldway, M. (2020). The isocitrate dehydrogenase 1 gene is associated
with the climacteric response in tomato fruit ripening. Postharvest Biology and
Technology, 166, 111219.

Gao, Q., Xiong, T., Li, X., Chen, W., and Zhu, X. (2019). Calcium and calcium sensors
in fruit development and ripening. Scientia Horticulturae, 253, 412-421.

Garcia, M. B., Ambat, S., and Adao, R. T. (2019, November). Tomayto, Tomahto: A
machine learning approach for tomato ripening stage identification using pixel-
based color image classification. In 2019 IEEE 11th International Conference
on Humanoid, Nanotechnology, Information Technology, Communication and
Control, Environment, and Management (HNICEM) pp. 1-6). IEEE.

Garuba, T., Mustapha, O. T., and Oyeyiola, G. P. (2018). Shelf life and proximate
composition of tomato (Solanum lycopersicum L.) fruits as influenced by
storage methods. Ceylon Journal of Science, 47(4), 387-393.

Garza Arizpe, M., Molina Velazquez, M., and Martinez de la Cerda, J. (2009). Manual
for greenhouse tomato production in soil in the State of Nuevo Ledn.

Gatahi, D. M. (2020). Challenges and opportunities in tomato production chain and
sustainable standards. International Journal of Horticultural Science and
Technology, 7(3), 235-262.

Gautam, S., and Tripathi, J. (2016). Food processing by irradiation—An effective
technology for food safety and security. Indian Journal of Experimental
Biology, 54(11), 700-707.

163



Gaweda, M., and Jedrszczyk, E. (2020). The effect of cultivar and harvesting stage on
the chemical composition of processing tomato fruit. Notulae Botanicae Horti
Agrobotanici Cluj-Napoca, 48(1), 354-365.

Gayed, A. A. N. A,, Shaarawi, S. A. M. A,, Elkhishen, M. A., and Elsherbini, N. R.
M. (2017). Pre-harvest application of calcium chloride and chitosan on fruit

quality and storability of ‘Early Swelling” peach during cold storage. Ciéncia e
Agrotecnologia, 41(2), 220-231.

Genanew, T. (2013). Effect of postharvest treatment on storage behavior and quality of
tomato of fruit. World Journal of Agricultural Science, 9(1), 29-37.

Geng, X., Zhang, Y., Wang, L., and Yang, X. (2019). Pre-treatment with high-dose
gamma irradiation on seeds enhances the tolerance of sweet Osmanthus
seedlings to salinity stress. Forests, 10(5), 406.

Georgé, S., Tourniaire, F., Gautier, H., Goupy, P., Rock, E., and Caris-Veyrat, C. (2011).
Changes in the contents of carotenoids, phenolic compounds, and vitamin C
during technical processing and lyophilisation of red and yellow
tomatoes. Food Chemistry, 124(4), 1603-1611.

Getinet, H., Seyoum, T., and Woldetsadik, K. (2008). The effect of cultivar, maturity
stage, and storage environment on quality of tomatoes. Journal of Food
Engineering, 87(4), 467-478.

Getinet, H., Workneh, T. S., and Woldetsadik, K. (2011). Effect of maturity stages,
variety, and storage environment on the sugar content of tomato stored in
multiple pads evaporative cooler. African Journal of Biotechnology, 10(80),
18481-18492.

Ghafir, S. A., Ibrahim, I. Z., Zaied, S. A., and Abusrewel, G. S. (2009, April). Response
of local variety 'Shlefy' pomegranate fruits to packaging and cold storage. In VI
International Postharvest Symposium, 877 (pp. 427-431).

Gharezi, M., Joshi, N., and Sadeghian, E. (2012). Effect of postharvest treatment on
stored cherry tomatoes. Journal of Nutrition and Food Sciences, 2(8), 1-10.

Giuliano, G. (2017). Provitamin A biofortification of crop plants: a gold rush with many
miners. Current Opinion in Biotechnology, 44, 169-180.

Gomes, V. M., Coneglian, R. C. C., Castricini, A., Medeiros, S. F., and Vital, H. (2004).
Utilizacdo de atmosfera modificada e radiacdo gama na manutencdo da
qualidade de tomate de mesa (Lycopersicum esculentum Mill.) em p6s-colheita:
avaliacdo quimica. Revista Universidade Rural, Série Ciéncias da Vida, 24(1),
99-105.

Gomez, K. A., and Gomez, A. A. (1984). Statistical procedure agriculture research. (2"
edition) John Wily and Sons, New York. P.680.

164



Gould, W. A. (2013). Tomato production, processing, and technology. Elsevier.

Guerreiro, D., Madureira, J., Silva, T., Melo, R., Santos, P. M., Ferreira, A., and Verde,
S. C. (2016). Post-harvest treatment of cherry tomatoes by gamma radiation:
Microbial and physicochemical parameters evaluation. Innovative Food
Science and Emerging Technologies, 36, 1-9.

Guillon, F., Moise, A., Quemener, B., Bouchet, B., Devaux, M. F., Alvarado, C., and
Lahaye, M. (2017). Remodelling of pectin and hemicelluloses in tomato
pericarp during fruit growth. Plant Science, 257, 48-62.

Gul, K., Mir, N. A., Yousuf, B., Bharadwaj, M., and Singh, P. (2020). Approaches of
gamma irradiation for extending the shelf life of fruits. In Emerging
Technologies for Shelf-Life Enhancement of Fruits (pp. 203-238). Apple
Academic Press.

Gupta, N. S., Banerjee, M., Basu, S. K., and Acharya, K. (2013). Involvement of nitric
oxide signal in Alternaria alternata ‘toxin-induced defence response in
'Rauvolfia serpentina’ Benth. ex Kurz calli. Plant Omics Journal, 6(3), 157-
164.

Gupta, N., Jawandha, S. K., and Gill, P. S. (2011). Effect of calcium on cold storage and
post-storage quality of peach. Journal of Food Science and Technology, 48(2),
225-229.

Hagassou, D., Francia, E., Ronga, D., & Buti, M. (2019). Blossom end-rot in tomato
(Solanum lycopersicum L.): A multi-disciplinary overview of inducing factors
and control strategies. Scientia Horticulturae, 249, 49-58.

Hart, D. J., and Scott, K. J. (1995). Development and evaluation of an HPLC method for
the analysis of carotenoids in foods, and the measurement of the carotenoid
content of vegetables and fruits commonly consumed in the UK. Food
Chemistry, 54(1), 101-111.

Hanna, H. Y. (2009). “Influence of cultivar, growing media, and cluster pruning on
greenhouse tomato yield and fruit quality,” Hort- Technology, 19(2), 395-399.

Haile, A., and Safawo, T. (2018). Shelf life and quality of tomato (Lycopersicon
esculentum Mill.) fruits as affected by different packaging materials. African
Journal of Food Science, 12(2), 21-27.

Hakimi, S. S., Raina, R., and Saharawat, Y. S. (2021). Impact of Evaporative cooling
technology and post-harvest treatments on shelf life and quality of tomatoes of
two different harvesting stages (Solanum lycopersicum var. Pearson). Journal
of Ecoscience and Plant Revolution, 2(1), 8-16.

Haleema, B., Rab, A., and Hussain, S. A. (2018). Effect of calcium, boron, and zinc

foliar application on growth and fruit production of tomato. Sarhad Journal of
Agriculture, 34(1).

165



Hallman, G. J., Hénon, Y. M., Parker, A. G., and Blackburn, C. M. (2016). Phytosanitary
irradiation: An overview. Florida Entomologist, 1-13.

Hallman, G. J., Levang-Brilz, N. M., Larry Zettler, J., and Winborne, I. C. (2010).
Factors affecting ionizing radiation phytosanitary treatments, and implications
for research and generic treatments. Journal of Economic Entomology, 103(6),
1950-1963.

Hamadziripi, E. T., Theron, K. I., Muller, M., and Steyn, W. J. (2014). Apple
compositional and peel color differences resulting from canopy microclimate
affect consumer preference for eating quality and
appearance. HortScience, 49(3), 384-392.

Hamdu, I. H., Yunus, A., and Hardi, I. M. (2016). Maturity and ripening on the
biochemical characteristics of three local varieties of tomato. ADRRI Journal
of Agriculture and Food Sciences, 2(7), 1-13.

Han, C., Zhao, Y., Leonard, S. W., and Traber, M. G. (2004). Edible coatings to improve
storability and enhance the nutritional value of fresh and frozen strawberries
(Fragaria ananassa) and raspberries (Rubus ideaus). Postharvest Biology and
Technology, 33(1), 67-78.

Harker, F. R., and Ferguson, I. B. (1991). Effects of surfactants on calcium penetration
of cuticles isolated from apple fruit. Scientia Horticulturae, 46(3-4), 225-233.

Hassanein, R. A., Salem, E. A., and Zahran, A. A. (2018). Efficacy of coupling gamma
irradiation with calcium chloride and lemongrass oil in maintaining guava fruit
quality and inhibiting fungal growth during cold storage. Folia
Horticulturae, 30(1), 67-78.

He, F., Thiele, B., Watt, M., Kraska, T., Ulbrich, A., and Kuhn, A. J. (2019). Effects of
root cooling on plant growth and fruit quality of cocktail tomato during two
consecutive seasons. Journal of Food Quality, 2019.

Heinonen, M. I., Ollilainen, V., Linkola, E. K., Varo, P. T., and Koivistoinen, P. E.
(1989). Carotenoids in Finnish foods: vegetables, fruits, and berries. Journal of
Agricultural and Food Chemistry, 37(3), 655-659.

Hepler, P. K. (2005). Calcium: a central regulator of plant growth and development. The
Plant Cell, 17(8), 2142-2155.

Hernandez, T., Chocano, C., Moreno, J. L., and Garcia, C. (2014). Towards more
sustainable fertilization: Combined use of compost and inorganic fertilization
for tomato cultivation. Agriculture, Ecosystems and Environment, 196, 178-
184.

Hernandez-Mufioz, P., Almenar, E., Ocio, M. J., and Gavara, R. (2006). Effect of

calcium dips and chitosan coatings on postharvest life of strawberries (Fragaria
X ananassa). Postharvest Biology and Technology, 39(3), 247-253.

166



Hobson, G. E. (1988). “Pre-and postharvest strategies in the production of high-quality
tomato fruit,” Applied Agricultural Research, 3(5), 282-287.

Hocking, B., Tyerman, S. D., Burton, R. A., and Gilliham, M. (2016). Fruit calcium;
transport and physiology. Frontiers in Plant Science, 7, 569.

Hoe, P. C. K., Halimi, M. S., Khairuddin, A. R., Che, I., and Megat, W. (2019). Effects
of gamma-irradiated Acinetobacter calcoaceticus on nitrogen and phosphorus
uptake of green mustard (Brassica chinensis). Malaysian Journal of Soil
Science, 23, 149-165.

Hossain, Z., Shukla, R., Mandal, A. K. A, and Datta, S. K. (2003). Antioxidant and
radioprotection of living cells. Caryologia, 56(4), 483-487.

Hussain, P. R., Meena, R. S., Dar, M. A., and Wani, A. M. (2012). Effect of postharvest
calcium chloride dip treatment and gamma irradiation on storage quality and
shelf-life extension of Red delicious apple. Journal of Food Science and
Technology, 49(4), 415-426.

Hyodo, H., Terao, A., Furukawa, J., Sakamoto, N., Yurimoto, H., Satoh, S., and Iwali,
H. (2013). Tissue-specific localization of pectin—-Ca?* cross-linkages and pectin
methyl-esterification  during  fruit ripening in tomato (Solanum
lycopersicum). PLoS One, 8(11), e78949.

IAEA (2015). ‘Manual of good practice in food irradiation: sanitary, phytosanitary and
other applications’. Technical reports series, ISSN 0074-1914; no. 481.

Ibrahim, F. A., Shukla, P. K., Ramteke, P. W., and John, S. A. (2019). Role of calcium
chloride on biochemical properties of tomato (Lycopersicon esculentum)
against different levels of NaCl.Journal of Pharmacognosy and
Phytochemistry, 8(1), 1661-1664.

llahy, R,Siddiqui, M. W., Piro, G., Lenucci, M. S., Hdider, C., andHelyes, L. (2016,
March). A focus on high-lycopene tomato cultivars: horticultural performance
and functional quality. In XIV International Symposium on Processing Tomato
1159 (pp. 57-64).

ICNRP (2020). Principles for non-ionizing radiation protection. Health Physics, 118(5),
477-482.

Irshad, G., Haider, Z., lIkram, Z., Igbal, A., Hyder, S., and Inam-ul-Hag, M. (2014).
Chemical control of fungal diseases of stored Solanum lycopersicum fruit by
potassium bicarbonate and calcium chloride. Pakistan Journal of
Phytopathology, 26(2), 281-287.

Isack, M. E., and Lyimo, M. (2015). Effect of postharvest handling practices on the

physicochemical composition of tomato. International Journal of Vegetable
Science, 21(2), 118-127.

167



Isah, A. S., Amans, E. B., Odion, E. C., and Yusuf, A. A. (2014). Growth rate and yield
of two tomato varieties (Lycopersicon esculentum Mill) under green manure
and NPK fertilizer rate Samaru Northern Guinea Savanna. International
Journal of Agronomy, 2014, Article ID 932759, 8 pages.

Jafarian, M., Sadrnia, H., & Aghkhani, M. H. (2013). Effect of calcium chloride
concentration on some mechanical properties of apple during storage. Journal
of Agricultural Machinery, 3(2), 133-143.

Jan, S., Parween, T., Hameed, R., and O Siddiqi, T. (2013). Effects of pre-sowing gamma
irradiation on the photosynthetic pigments, sugar content, and carbon gain of
Cullen corylifolium (L.) Medik. Chilean Journal of Agricultural
Research, 73(4), 345-350.

Jeong, M. A., and Jeong, R. D. (2018). Applications of ionizing radiation for the control
of postharvest diseases in fresh produce: recent advances. Plant
Pathology, 67(1), 18-29.

Joint FAO/WHO Codex Alimentarius Commission. (1989). Joint FAO/WHO food
standards programme Codex Alimentarius Commission 18. session Geneva, 3-
4 July 1989. Report of the 16. session of the coordinating committee for Europe
Vienna, Austria, 27 June-1 July 1988 (No. ALINORM--89/19). Joint
FAO/WHO Codex Alimentarius Commission.

Kader, A. A. (2008). Perspective flavour quality of fruits and vegetables. Journal of the
Science of Food and Agriculture, 88, 1863-1868.

Kalaivani, K., & Jawaharlal, M. (2019). Study on physical characterization of coco peat
with  different proportions of organic amendments for soilless
cultivation. Journal of Pharmacognosy and Phytochemistry, 8(3), 2283-2286.

Karpiuk, U. V., Al Azzam, K. M., Abudayeh, Z. H. M., Kislichenko, V., Naddaf, A.,
Cholak, I., and Yemelianova, O. (2016). Qualitative and quantitative content
determination of macro-minor elements in Bryonia alba L. roots using flame
atomic absorption spectroscopy technique. Advanced Pharmaceutical
Bulletin, 6(2), 285.

Katirci, N., Isik, N., Giipiir, C., Guler, H. O., Gursoy, O., and Yilmaz, Y. (2020).
Differences in antioxidant activity, total phenolic and flavonoid contents of
commercial and homemade tomato pastes. Journal of the Saudi Society of
Agricultural Sciences, 19(4), 249-254.

Kavitha, C., Kuna, A., Supraja, T., Sagar, S. B., Padmavathi, T. V. N., and Prabhakar,
N. (2015). Effect of gamma irradiation on antioxidant properties of ber
(Zizyphus mauritiana) fruit. Journal of Food Science and Technology, 52(5),
3123-3128.

Kerbel, E. L., Kader, A. A., and Romani, R. J. (1988). Effects of elevated CO;
concentrations on glycolysis in intact Bartlett' pear fruit. Plant
Physiology, 86(4), 1205-1209.

168



Khan, I., Sattar, A., Ali, M., and Muhammed, A. (1974). Some physiological and
biochemical changes in irradiated mangoes. LWT Lebensmitt Wissensch
Technol, 25-28.

Khan, M. A., Butt, S. J., Nadeem, F., Yousaf, B., and Javed, H. U. (2017). Morphological
and physical-biochemical characterization of various tomato cultivars in a
simplified soilless media. Annals of Agricultural Sciences, 62(2), 139-143.

Kibar, H. F., and Sabir, F. K. (2018). Chitosan coating for extending postharvest quality
of tomatoes (Lycopersicon esculentum Mill.) maintained at different storage
temperatures. AIMS Agriculture and Food, 3(2), 97-108.

Kirmani, S. N., Wani, G. M., Wani, M. S., Ghani, M. Y., Abid, M., Muzamil, S., Raja,
H., and Malik, A. R. (2013). Effect of preharvest application of calcium
chloride (CaCly), Gibberellic acid (GA), and Napthelenic acetic acid (NAA) on
storage of Plum (Prunus salicina L.) cv. Santa Rosa under ambient storage
conditions. African Journal of Agricultural Research, 8(9), 812-818.

Klemsdal, S. S., Herrero, M. L., Wanner, L. A,, Lund, G. R. E. T. E., and Hermansen,
A. R. N. E. (2008). PCR-based identification of Pythium spp. causing cavity
spot in carrots and sensitive detection in soil samples. Plant Pathology, 57(5),
877-886.

Koley, T. K., Walia, S., Nath, P., Awasthi, O. P., and Kaur, C. (2011). The nutraceutical
composition of Zizyphus mauritiana Lamk (Indian ber): effect of enzyme-
assisted  processing. International Journal of Food Sciences and
Nutrition, 62(3), 276-279.

Kong, K. W., Khoo, H. E., Prasad, K. N., Ismail, A., Tan, C. P., and Rajab, N. F. (2010).
Revealing the power of the natural red pigment lycopene. Molecules, 15(2),
959-987.

Kowalik, P., Lipa, T., Michaloj¢, Z., and Chwil, M. (2020). Ultrastructure of cells and
microanalysis in Malus domestica Borkh. ‘Szampion’ fruit in relation to varied
calcium foliar feeding. Molecules, 25(20), 4622.

Kulus, D. (2018). Genetic resources and selected conservation methods of
tomato. Journal Applied Botany and Food Quality, 91, 135-144.

Kumah, P, Olympio, N. S., Tayviah, C. S. (2011). Sensitivity of three tomatoes
(Lycopersicon esculentum) cultivars — Akoma, Pectomech, and power- to
chilling injury. Agriculture and Biology Journal of North America, 2(5), 799-
805.

Kumar, S., Stecher, G., Li, M., Knyaz, C., and Tamura, K. (2018). MEGA X: molecular
evolutionary genetics analysis across computing platforms. Molecular Biology
and Evolution, 35(6), 1547.

Kumar, A., Singh, U. M., Manohar, M., and Gaur, V. S. (2015). Calcium transport from
source to sink: understanding the mechanism (s) of acquisition, translocation,

169



and accumulation  for crop  biofortification. Acta  Physiologiae
Plantarum, 37(1), 1722.

Kumar, D. S., Chakrabarty, D., Verma, A. K., and Banerji, B. K. (2011). Gamma-ray
induced chromosomal aberrations and enzyme-related defence mechanism in
Allium cepa L. Caryologia, 64(4), 388-397.

Kumar, M., Ahuja, S., Dahuja, A., Kumar, R., and Singh, B. (2014). Gamma radiation
protects fruit quality in tomatoes by inhibiting the production of reactive
oxygen species (ROS) and ethylene. Journal of Radioanalytical and Nuclear
Chemistry, 301(3), 871-880.

Kumari, B., Devi, E. P., Sharma, G., Rawat, S., and Jaiswal, J. P. (2017). Irradiation as
an alternative method for postharvest disease management: An
overview. International Journal of Agriculture, Environment and
Biotechnology, 10(5), 625-633.

Lado, B. H., and Yousef, A. E. (2002). Alternative food-preservation technologies:
efficacy and mechanisms. Microbes and Infection, 4(4), 433-440.

Larrigaudiere, C., Latche, A., Pech, J. C., and Triantaphylides, C. (1990). Short-term
effects of y-irradiation on 1-aminocyclopropane-1-carboxylic acid metabolism
in early climacteric cherry tomatoes: Comparison with wounding. Plant
Physiology, 92(3), 577-581.

Larrigaudiere, C., Latché, A., Pech, J. C., and Triantaphylides, C. (1991). Relationship
between stress ethylene production induced by gamma irradiation and ripening
of cherry tomatoes. Journal of the American Society for Horticultural
Science, 116(6), 1000-1003.

Lee, R. C., Hrmova, M., Burton, R. A., Lahnstein, J., and Fincher, G. B. (2003).
Bifunctional family 3 glycoside hydrolases from barley with a-L-
arabinofuranosidase and B-D-xylosidase activity: characterization, primary
structures, and COOH-terminal processing. Journal of Biological
Chemistry, 278(7), 5377-5387.

Leonardi C, Ambrosino P, Esposito F, Fogliano V (2000). Antioxidant activity and
carotenoid and tomatine contents in different typologies of fresh consumption
tomatoes. Journal of Agricultural and Food Chemistry, 48, 4723-4727.

Leskovar, D. I., Cantliffe, D. J., and Stoffella, P. J. (1994). Transplant production
systems influence the growth and yield of fresh-market tomatoes. Journal of
the American Society for Horticultural Science, 119(4), 662-668.

Li, S. M., Hua, G. G., Liu, H. X,, and Guo, J. H. (2008). Analysis of defence enzymes
induced by antagonistic bacterium Bacillus subtilis strains AR12 towards
Ralstonia solanacearum in tomato. Annals of Microbiology, 58(4), 573-578.

Lima, K. S. C,, Lima, A. L., Freitas, L. C., Della-Modesta, R. C., and Godoy, R. L.
(2004). Efeito de baixas doses de irradiacdo nos carotendides majoritarios em

170



cenouras prontas para o consumo. Food Science and Technology, 24(2), 183-
193.

Liu,C.H.,Cal, L. Y., Lu, X. Y., Han, X. X.,and Ying, T. J. (2012). Effect of postharvest
UV-C irradiation on phenolic compound content and antioxidant activity of
tomato fruit during storage. Journal of Integrative Agriculture, 11(1), 159-165.

Liu, X., Hussain, S., Xie, W., Guo, Z., Wu, Q., Wang, S., Liu, Y., and Zhang, Y. (2021).
Ca?* signal contributing to jasmonic acid-induced direct and indirect defence
against the whitefly (Bemisia tabaci) in tomato plants. Entomologia
Experimentalis et Applicata, 169(9), 848-858.

Liu, Z., Ren, Z., Zhang, J., Chuang, C. C., Kandaswamy, E., Zhou, T., and Zuo, L.
(2018). Role of ROS and nutritional antioxidants in human diseases. Frontiers
in Physiology, 9, 477.

Loro, A. C., Botteon, V. W., and Spoto, M. H. F. (2018). Quality parameters of tomatoes
submitted to different doses of gamma radiation. Brazilian Journal of Food
Technology, 21.

Macheka, L., Spelt, E. J., Bakker, E. J., van der Vorst, J. G., and Luning, P. A. (2018).
Identification of determinants of postharvest losses in Zimbabwean tomato
supply chains as the basis for dedicated interventions. Food Control, 87, 135-
144,

Madani, B., Mirshekari, A., and Imahori, Y. (2019). Physiological responses to stress.
In Postharvest Physiology and Biochemistry of Fruits and Vegetables (pp. 405-
423). Woodhead Publishing.

Madani, B., Mirshekari, A., and Yahia, E. (2016a). Effect of calcium chloride treatments
on calcium content, anthracnose severity, and antioxidant activity in papaya
fruit during ambient storage. Journal of the Science of Food and
Agriculture, 96(9), 2963-2968.

Madani, B., Mirshekari, A., Sofo, A., and Tengku Muda Mohamed, M. (2016b).
Preharvest calcium applications improve the postharvest quality of papaya
fruits (Carica papaya L. cv. Eksotika I1). Journal of Plant Nutrition, 39(10),
1483-1492.

Madani, B., Mohamed, M. T. M., Biggs, A. R., Kadir, J., Awang, Y., Tayebimeigooni,
A., and Shojaei, T. R. (2014a). Effect of pre-harvest calcium chloride
applications on fruit calcium level and postharvest anthracnose disease of
papaya. Crop Protection, 55, 55-60.

Madani, B., Mohamed, M. T. M., Watkins, C. B., Kadir, J., Awang, Y., and Shojaei, T.

R. (2014b). Preharvest calcium chloride sprays affect the ripening of
Eksotikall’papaya fruits during cold storage. Scientia Horticulturae, 171, 6-13.

171



Magwaza, L. S., and Opara, U. L. (2015). Analytical methods for determination of sugars
and  sweetness of  horticultural  products—A  review. Scientia
Horticulturae, 184, 179-192.

Mahajan, B. V. C., and Dhatt, A. S. (2004). Studies on postharvest calcium chloride
application on storage behaviour and quality of Asian pear during cold
storage. Journal of Food Agriculture and Environment, 2(3-4), 157-159.

Mahfoudhi, N., Chouaibi, M., and Hamdi, S. (2014). Effectiveness of almond gum tree
exudates as a novel edible coating for improving postharvest quality of tomato
(Solanum  lycopersicum L.) fruits. Food Science and Technology
International, 20(1), 33-43.

Mahmood, T., Anwar, F., Abbas, M., Boyce, M. C., and Saari, N. (2012). Compositional
variation in sugars and organic acids at different maturity stages in selected
small fruits from Pakistan. International Journal of Molecular Science,
13,1380-1392.

Mahmoud, B. S. (2010). The effects of X-ray radiation on Escherichia coli O157: H7,
Listeria monocytogenes, Salmonella enterica, and Shigella flexneri inoculated
on whole Roma tomatoes. Food Microbiology, 27(8), 1057-1063.

Manganaris, G. A., Vasilakakis, M., Mignani, I., Diamantidis, G., and Tzavella-klonari,
K. (2005). The effect of pre-harvest calcium sprays on quality attributes physic-
chemical aspects of cell wall components and susceptibility to brown rot of
peach fruit. Scientia Horticulturae, 107, 43-50.

Marcu, D., Damian, G., Cosma, C., and Cristea, V. (2013). Gamma radiation effects on
seed germination, growth and pigment content, and ESR study of induced free
radicals in maize (Zea mays). Journal of Biological Physics, 39(4), 625-634.

Markov, K., Mihaljevi¢, B., Domijan, A. M., Pleadin, J., Delas, F., and Frece, J. (2015).
Inactivation of aflatoxigenic fungi and the reduction of aflatoxin B1 in vitro and
in situ using gamma irradiation. Food Control, 54, 79-85.

Marti, R., Valcércel, M., Herrero-Martinez, J. M., Cebolla-Cornejo, J., and Rosell, S.
(2017). Simultaneous determination of main phenolic acids and flavonoids in
tomato by micellar electrokinetic capillary electrophoresis. Food
Chemistry, 221, 439-446.

Maxie, E. C., and Abdel-Kader, A. (1966). Food irradiation-physiology of fruits as
related to the feasibility of the technology. Advances in food research, 15, 105-
145,

Mditshwa, A., Magwaza, L. S., Tesfay, S. Z., and Mbili, N. C. (2017). Effect of
ultraviolet irradiation on postharvest quality and composition of tomatoes: a
review. Journal of Food Science and Technology, 54(10), 3025-3035.

Measurement of tomato plant growth: https://stock.adobe.com/images/ruler-measuring-
growth-on-a-newly-planted-tomato-plant-in-garden/442414846.

172



Memon, A. A., Memon, N., Luthria, D. L., Pitafi, A. A., and Bhanger, M. I. (2012).
Phenolic compounds and seed oil composition of Ziziphus mauritiana L.
fruit. Polish Journal of Food and Nutrition Sciences, 62(1), 15-21.

Mendes, K. F., Mendes, K. F., Guedes, S. F., Silva, L. C. A. S., and Arthur, V. (2020).
Evaluation of physicochemical characteristics in cherry tomatoes irradiated
with ®Co gamma-rays on postharvest conservation. Radiation Physics and
Chemistry, 177, 109-139.

Mehta, N., Patani, P., and Singhvi, I. (2018). A review on tomato lycopene. International
Journal of Pharmaceutical Sciences and Research, 9(3), 916-923.

Miqueloto, A., do Amarante, C. V. T., Steffens, C. A., dos Santos, A., and Mitcham, E.
(2014). Relationship between xylem functionality, calcium content, and the
incidence of bitter pit in apple fruit. Scientia Horticulturae, 165, 319-323.

Mishra, S., and Prakash, V. (2018). Biochemical changes in calcium chloride treated
Hisar Arun (Local) and Kashi Vishesh (Hybrid) cultivars of tomato
fruit. Current Agriculture Research Journal, 6(3), 395.

Mohacsi-Farkas, C., Nyir6-Fekete, B., Daood, H., Dalmadi, I., and Kiskd, G. (2014).
Improving microbiological safety and maintaining the sensory and nutritional
quality of pre-cut tomato and carrot by gamma irradiation. Radiation Physics
and Chemistry, 99, 79-85.

Mohammadi-Aylar, S., Somarin, S. J. and Azimi J. (2010). Effect of stage of ripening
on mechanical damage in tomato fruits. American Eurasian Journal of
Agricultural and Environmental Sciences, 9 (3), 297-302.

Mohammed, B., Bilooei, S. F., Déczi, R., Grove, E., Railo, S., Palme, K., ... and Ldpez-
Juez, E. (2018). Converging light, energy, and hormonal signalling control
meristem activity, leaf initiation, and growth. Plant Physiology, 176(2), 1365-
1381.

Mohammed, H. N., Mahmud, T. M. M., and Puteri Edaroyati, M. W. (2018). Deficit
irrigation for improving the postharvest quality of lowland tomato
fruits. Pertanika Journal of Tropical Agricultural Science, 41(2), 741-758.

Mohammed, M., Wilson, L. A., and Gomes, P. I. (1999). Postharvest sensory and
physiochemical attributes of processing and non-processing tomato
cultivars. Journal of Food Quality, 22(2), 167-182.

Moneruzzaman, K. M., Hossain, A. B. M. S., Sani, W., and Saifuddin, M. (2008). Effect
of stages of maturity and ripening conditions on the biochemical characteristics
of tomato. American Journal of Biochemistry and Biotechnology, 4(4), 336-
344,

Moneruzzaman, K. M., Hossain, A. B. M. S., Sani, W., Saifuddin, M., and Alenazi, M.
(2009). Effect of harvesting and storage conditions on the post-harvest quality

173



of tomato (Lycopersicon esculentum Mill) cv. Roma VF. Australian Journal of
Crop Science, 3(2), 113-121.

Monforte, A. J., Diaz, A., Cafo-Delgado, A., and Van Der Knaap, E. (2013). The genetic
basis of fruit morphology in horticultural crops: lessons from tomato and
melon. Journal of Experimental Botany, 65(16), 4625-4637.

Monique, L., Samia, A., Dominic, D., Mélanie, T., Stéphane, S., Takala, P., and Khanh,
V. D. (2013). Irradiation in combined treatments and food safety. Journal of
Radioanalytical and Nuclear Chemistry, 296(2), 1065-1069.

Monteon-Ojeda, A., Sandoval-Islas, J. S., Mora-Aguilera, J. A., Garcia De Alba, C. D.
L., Pérez-Rodriguez, A., and Vésquez-Lopez, A. (2018). An alternative
inoculation technique of Colletotrichum gloeosporioides on mango for early
anthracnose tolerance screening. Agronomia Mesoamericana, 29(2), 263-274.

Mostafavi HA, Fathollahi H, Motamedi F, Mirmajlessi SM. (2010). Food irradiation:
Applications, public acceptance, and global trade. African Journal of
Biotechnology, 9(20), 2826- 2833.

Moussa, H. R. (2008). Gamma irradiation affects antioxidant enzymes and G6PDH
activities in Vicia faba plants. Journal of New Seeds, 9(1), 89-99.

Mujtaba, A., Masud, T., Butt, S. J., Qazalbash, M. A., Fareed, W., and Shahid, A. (2014).
Potential role of calcium chloride, potassium permanganate, and boric acid on
quality maintenance of tomato cv. Rio grandi at ambient
temperature. International Journal of Biosciences, 5(9), 9-20.

Munir, N., Manzoor, A., Hag, R., and Naz, S. (2018). Influence of gamma irradiation on
shelf life and proximate analysis of fresh tomatoes (Solanum
lycopersicum). JAPS: Journal of Animal and Plant Sciences, 28(5), 1385-1390.

Murmu, S. B., and Mishra, H. N. (2018). Postharvest shelf life of banana and guava:
Mechanisms of common degradation problems and emerging counteracting
strategies. Innovative Food Science and Emerging Technologies, 49, 20-30.

Musa, K. H., Abdullah, A., Jusoh, K., and Subramaniam, V. (2011). Antioxidant activity
of pink-flesh guava (Psidium guajava L.): effect of extraction techniques and
solvents. Food Analytical Methods, 4(1), 100-107.

Mutari, A. and Debbie, R. (2011). The effect of postharvest handling and storage
temperature on the quality and storage life of tomatoes. African Journal of Food
Science, 5(7), 446-452.

Nagata, M., and Yamashita, 1. (1992). A simple method for simultaneous determination
of chlorophyll and carotenoids in tomato fruit. Nippon Shokuhin Kogyo
Gakkaishi, 39(10), 925-928.

Naika, S., de Jeude, J. V. L., de Goffau, M., and Hilmi, M. (2005). AD17E Cultivation
of tomato (No. 17). Agromisa Foundation.

174



Navarro JM, Flores P, Carvajal M, Martinez V (2005). Changes in quality and yield of
tomato fruit with ammonium, bicarbonate, and calcium fertilization under
saline conditions. Journal of Horticultural Sciences and Biotechnology, 80,
351-357.

Neelam, D., Nagar, J., Tabasum, T., SA, H., and Subhan, S. (2014). Radiation sensitivity
of Cajanus cajan to gamma radiations. Journal of Food Processing and
Technology, 5(12), 394.

Nicola, S., Tibaldi, G., Fontana, E., Crops, A. V., and Plants, A. (2009). Tomato
production systems and their application to the tropics. Proc. IS on tomato in
the tropics. Acta Horticulturae, 821, 27-33.

Niemira, B. A., and Sommers, C. H. (2006). New applications in food
irradiation. Eiicvclopedia of agricultural, food, and biological engineering.
Taylor and Francis. Group. New York, NY, 1-6.

Nirupama P., Neeta B. Gol and T.V. Ramana Rao, (2010). Effect of postharvest
treatments on physicochemical characteristics and storage life of tomato
(Lycopersicon esculentum Mill.) fruits during storage. American Eurasian
Journal of Agricultural and Environmental Sciences, 9 (5), 470-479.

Njoroge, C. K., Kerbel, E. L., and Briskin, D. P. (1998). Effect of calcium and
calmodulin antagonists on ethylene biosynthesis in tomato fruits. Journal of the
Science of Food and Agriculture, 76(2), 209-214.

Nunes, C. N., and Emond, J. P. (2007, December). Relationship between weight loss and
visual quality of fruits and vegetables. In Proceedings of the Florida State
Horticultural Society (Vol. 120, pp. 235-245).

Ogwu, M. C. (2019). Effects of storage methods and duration on the microbial
composition and load of tomato (Solanum lycopersicum [L.], Solanaceae)
fruits. Bitlis Eren University Journal of Science and Technology, 9(1), 1-7.

Ohlsson, A. B., Berglund, T., Komlos, P., and Rydstrom, J. (1995). Plant defence
metabolism is increased by the free radical-generating compound AAPH. Free
Radical Biology and Medicine, 19(3), 319-327.

Ohta, K., and lkeda, D. (2015). Differences in branch formation in indeterminate and
determinate tomato types. Environmental Control in Biology, 53(4), 189-198.

Okolie, N. P., and Sanni, T. E. (2012). Effect of postharvest treatments on quality of
whole tomatoes. African Journal of Food Science, 6(3), 70-76.

Olanya, O. M., Niemira, B. A., and Phillips, J. G. (2015). Effects of gamma irradiation
on the survival of Pseudomonas fluorescens inoculated on romaine lettuce and
baby spinach. LWT-Food Science and Technology, 62(1), 55-61.

Oliveira, AD, Zanao, CFP, Aniceto, APP, SPOTO, MHF, Brazaca, SGC, and Walder,
JMM (2006). Postharvest conservation of Kumagai white guava by gamma

175



irradiation: physical, chemical, and sensory aspects. CEPPA Bulletin, 24(2),
375-396.

Olle, M., and Bender, 1. (2009). Causes and control of calcium deficiency disorders in
vegetables: A review. The Journal of Horticultural Science and
Biotechnology, 84(6), 577-584.

Osanai, M., Hirano, D., Mitsuhashi, S., Kudo, K., Hosokawa, S., Tsushima, M., Iwaoka,
K., Yamaguchi, I., Tsujiguchi, T., Hosoda, M. and Hosokawa, Y. (2021).
Estimation of effect of radiation dose reduction for internal exposure by food
regulations under the current criteria for radionuclides in foodstuff in Japan
using monitoring results. Foods, 10(4), 691.

Panda, S. K., Mishra, S. S., Kayitesi, E., and Ray, R. C. (2016). Microbial-processing of
fruit and vegetable wastes for production of vital enzymes and organic acids:
Biotechnology and scopes. Environmental Research, 146, 161-172.

Papadopoulos, A. P. (2003). Effects of calcium and magnesium on growth, fruit yield,
and quality in a fall greenhouse tomato crop grown on rockwool. Canadian
Journal of Plant Science, 83(4), 903-912.

Parmar, M., Johri, S., Rajput, H., and Bhat, J. L. (2019). Quality Attributes, biochemical
profile, and calorific status of functional RTS drink from a blend of mango and
tomato. International Journal of Food and Fermentation Technology, 9(2),
149-154.

Parmar, P., and Subramanian, R. (2012). Biochemical alteration induced in tomato
(Lycopersicum esculentum) in response to Fusarium oxysporum f. sp.
lycopersici. African Journal of Basic and Applied Science, 4, 186-191.

Patil, A., Suryavanshi, P., and Fulzele, D. (2018). In vitro regeneration of gamma-
irradiated callus of Artemisia annua and evaluation of increased artemisinin
content by HPLC analysis. Journal of Analytical and Pharmaceutical
Research, 7(5), 569-573.

Patrick, A. O., Fabian, U. A., Peace, I. C., and Fred, O. O. (2016). Determination of
variation of vitamin‘C’ content of some fruits and vegetables consumed in
Ugbokolo after prolonged storage. Journal of Environmental Science,
Toxicology and Food Technology, 10(7), 17-19.

Paul, V., Pandey, R., and Srivastava, G. C. (2012). The fading distinctions between
classical patterns of ripening in climacteric and non-climacteric fruit and the
ubiquity of ethylene: an overview. Journal of Food Science and
Technology, 49(1), 1-21.

Paur, 1., Lilleby, W., Bghn, S. K., Hulander, E., Klein, W., Vlatkovic, L., andTaskén, K.

A. (2017). A tomato-based randomized controlled trial in prostate cancer
patients: Effect on PSA. Clinical Nutrition, 36(3), 672-679.

176



Peet, M. (2008). Crop Profiles—Tomato. International Journal of Food Science and
Nutrition, 27, 145-152.

Peng, H., Yang, T., and li, W. M. J. (2014). Calmodulin gene expression in response to
mechanical wounding and Botrytis cinerea infection in tomato
fruit. Plants, 3(3), 427-441.

Perez-Harguindeguy, N., Diaz, S., Garnier, E., Lavorel, S., Poorter, H., Jaureguiberry,
P., ...and Urcelay, C. (2016). Corrigendum to: a new handbook for standardised
measurement of plant functional traits worldwide. Australian Journal of
botany, 64(8), 715-716.

Petriccione, M., Mastrobuoni, F., Pasquariello, M. S., Zampella, L., Nobis, E., Capriolo,
G., and Scortichini, M. (2015). Effect of chitosan coating on the postharvest
quality and antioxidant enzyme system response of strawberry fruit during cold
storage. Foods, 4(4), 501-523.

Peyvast, G., Olfati, J. A., Ramezani-Kharazi, P., and Kamari-Shahmaleki, S. (2009).
Uptake of calcium nitrate and potassium phosphate from foliar fertilization by
tomato. Journal of Horticulture and Forestry, 1(1), 7-13.

Pila, N., and Gol, N. B. (2010). Effect of postharvest treatments on physicochemical
characteristics and shelf life of tomato (Lycopersicon esculentum Mill.) fruits
during storage. American Eurasian Journal of Agricultural and Environmental
Sciences, 9(5), 470-479.

Pinz6n-Goémez, L. P., Deaquiz, Y. A., and Alvarez-Herrera, J. G. (2014). Postharvest
behaviour of tamarillo (Solanum betaceum Cav.) treated with CaCl, under
different storage temperatures. Agronomia Colombiana, 32(2), 238-245.

Poon, N. K., Othman, R. Y., Mebus, K., and Teo, C. H. (2019). Optimization of CTAB-
based RNA extraction for in planta Fusarium oxysporum f. sp. cubense gene
expression study. Sains Malaysiana, 48(10), 2125-2133.

Prakash, A., Manley, J., DeCosta, S., Caporaso, F., and Foley, D. (2002). The effects of
gamma irradiation on the microbiological, physical, and sensory qualities of
diced tomatoes. Radiation Physics and Chemistry, 63(3-6), 387-390.

Prasanna, V., Prabha, T. N., and Tharanathan, R. N. (2007). Fruit ripening phenomena—
an overview. Critical Reviews in Food Science and Nutrition, 47(1), 1-19.

Qin, J., Chao, K., and Kim, M. S. (2011). Investigation of raman chemical imaging for
detection of lycopene changes in tomatoes during postharvest ripening. Journal
of Food Engineering, 107(3-4), 277-288.

Rab, A., and Haqg, I. U. (2012). Foliar application of calcium chloride and borax

influences plant growth, yield, and quality of tomato (Lycopersicon esculentum
Mill.) fruit. Turkish Journal of Agriculture and Forestry, 36(6), 695-701.

177


https://www.sid.ir/en/journal/JournalList.aspx?ID=18276
https://www.sid.ir/en/journal/JournalList.aspx?ID=18276

Rahim, H., Wahab, M. A. M. A., Amin, M. Z. M., Harun, A., and Haimid, M. T. (2017).
Technological adoption evaluation of agricultural and food sectors towards
modern agriculture: Tomato. Economic and Technology Management
Review, 12, 41-53.

Rahman, M. S., Al-rizeigi, M. H., and Guizani, N. (2015). Stability of vitamin C in fresh
and freeze-dried capsicum stored at different temperatures. Journal of Food
Science and Technology, 52(3), 1691-1697.

Rai, G. K., Kumar, R., Singh, J., Rai, P. K., and Rai, S. K. (2011). Peroxidase,
polyphenol oxidase activity, protein profile, and phenolic content in tomato
cultivars tolerant and susceptible to Fusarium oxsyporum f. sp.
lycopersici. Pakistan Journal of Botany, 43(6), 2987-2990.

Rajeshwari, P., Prakash, A. G., and Raveesha, K. (2016). Effect of %°Co gamma radiation
on microbial contamination of Hemidesmus indicus roots: an important herbal
drug material. Indian Phytopathology, 69(4), 280-283.

Raj, S. N., Sarosh, B. R., and Shetty, H. S. (2006). Induction and accumulation of
polyphenol oxidase activities as implicated in the development of resistance
against pearl millet downy mildew disease. Functional Plant Biology, 33(6),
563-571.

Ranjbar, S., Rahemi, M., and Ramezanian, A. (2018). Comparison of nano-calcium and
calcium chloride spray on postharvest quality and cell wall enzymes activity in
apple cv. Red Delicious. Scientia Horticulturae, 240, 57-64.

Rao, D. V. S. (2019). Subbaraman Sriram. Postharvest Pathology of Fresh Horticultural
Produce, 257.

Razifard, H., Ramos, A., Della Valle, A. L., Bodary, C., Goetz, E., Manser, E. J., Li, X,,
Zhang, L., Visa, S., Tieman, D. and Caicedo, A. L. (2020). Genomic evidence
for complex domestication history of the cultivated tomato in Latin
America. Molecular Biology and Evolution, 37(4), 1118-1132.

Reddy, A. S., Ali, G. S., Celesnik, H., and Day, I. S. (2011). Coping with stresses: roles
of calcium-and calcium/calmodulin-regulated gene expression. The Plant
Cell, 23(6), 2010-2032.

Rehman, M. ur., Khan, N. and Jan, 1. (2007). Postharvest losses in tomato crop (a case
study of Peshawar Valley), Sarhad Journal of Agriculture, 23(4), 1279-1284.

Rejab, M. (1986). Six promising MARDI [Malaysian Agricultural Research and
Development Institute] selected tomato (Lycopersicon esculentum) lines for
lowland peat. Journal of Teknologi Sayur-Sayuran, 2, 1-7.

Rivero, R. M., Ruiz, J. M., and Romero, L. (2003). Can grafting in tomato plants

strengthen resistance to thermal stress. Journal of the Science of Food and
Agriculture, 83(13), 1315-1319.

178



Rivera-Jiménez, M. N., Zavaleta-Mancera, H. A., Rebollar-Alviter, A., Aguilar-Rincon,
V. H., Garcia-de-los-Santos, G., Vaquera-Huerta, H., and Silva-Rojas, H. V.
(2018). Phylogenetics and histology provide insight into damping-off
infections of ‘Poblano’pepper seedlings caused by Fusarium wilt in
greenhouses. Mycological Progress, 17(11), 1237-1249.

Roberts, P. B. (2016). Food irradiation: Standards, regulations and worldwide
trade. Radiation Physics and Chemistry, 129, 30-34.

Rothkamm, K., Barnard, S., Moquet, J., Ellender, M., Rana, Z., and Burdak-Rothkamm,
S. (2015). DNA damage foci: Meaning and significance. Environmental and
Molecular Mutagenesis, 56(6), 491-504.

Roy, S., A. Jauneau and B. Vian. 1994. Analytical detection of calcium ions and
immunocytochemical visualization of homogalacturonic sequences in the ripe
cherry tomato. Plant Physiology and Biochemistry, 32, 633-640.

Ruiz-Garcia, Y., and Gomez-Plaza, E. (2013). Elicitors: a tool for improving fruit
phenolic content. Agriculture, 3(1), 33-52.

Saavedra, T. M., Figueroa, G. A., and Cauih, J. G. D. (2017). Origin and evolution of
tomato (Lycopersicon esculentum) production in México. Ciéncia Rural, 47(3),
1-8.

Safari, Z. S., Ding, P., Juju Nakasha, J., and Yusoff, S. F. (2020). Combining chitosan
and vanillin to retain postharvest quality of tomato fruit during ambient
temperature storage. Coatings, 10(12), 1222.

Safari, Z. S., Ding, P., Zahidi, N. M., Atif, A., Wafa, S., Aziz, A., and Yusoff, S. F.
(2021). Maintenance of defence enzyme activities in tomato fruit during storage
by chitosan and vanillin coating. International Journal of Applied Science and
Research, 4(2), 177-188.

Saini, R. K., Zamany, A. J., and Keum, Y. S. (2017). Ripening improves the content of
carotenoid, a-tocopherol, and polyunsaturated fatty acids in tomato (Solanum
lycopersicum L.) fruits. 3 Biotech, 7(43), 1-7.

Sajid, M., Ullah, 1., Rab, A., Shah, S. T., Basit, A., Bibi, F., and Ahmad, M. (2020). 2.
Foliar application of calcium improves the growth, yield, and quality of tomato
cultivars. Pure and Applied Biology (PAB), 9(1), 10-19.

Samsuri, S. F. M., Ahmad, R., and Hussein, M. (2010, May). Development of nutrient
solution mixing process on time-based drip fertigation system. In 2010 Fourth
Asia International Conference on Mathematical/Analytical Modelling and
Computer Simulation (pp. 615-619). IEEE.

SAS Institute. (2014). SAS 9.4 Output delivery system: User’s guide. SAS Institute.

Saure, M. C. (2014). Why calcium deficiency is not the cause of blossom-end rot in
tomato and pepper fruit: a reappraisal. Scientia Horticulturae, 174, 151-154.

179



Saure, M. C. (2005). Calcium translocation to fleshy fruit: its mechanism and
endogenous control. Scientia Horticulturae, 105(1), 65-89.

Semida, W. M., Emara, A. E., and Barakat, M. A. (2019). Improving quality attributes
of tomato during cold storage by preharvest foliar application of calcium
chloride and potassium thiosulfate. International Letters of Natural
Sciences, 76, 98-110.

Senevirathna, P. A. W. A. N. K., and Daundasekera, W. A. M. (2010). Effect of
postharvest calcium chloride vacuum infiltration on the shelf life and quality of
tomato (cv.' Thilina). Ceylon Journal of Science (Biological Sciences), 39(1),
35-44.

Shafiee, M., Taghavi, T. S., and Babalar, M. (2010). The addition of salicylic acid to
nutrient solution combined with postharvest treatments (hot water, salicylic
acid, and calcium dipping) improved the postharvest fruit quality of
strawberry. Scientia Horticulturae, 124(1), 40-45.

Shahbaz, H. M., Ahn, J. J., Akram, K., Kim, H. Y, Park, E. J., and Kwon, J. H. (2014).
Chemical and sensory quality of fresh pomegranate fruits exposed to gamma
radiation as a quarantine treatment. Food Chemistry, 145, 312-318.

Shahzad, S., Ahmad, S., Anwar, R., and Ahmad, R. (2020). Pre-storage application of
calcium chloride and salicylic acid maintain the quality and extend the shelf life
of strawberry. Pakistan Journal of Agricultural Sciences, 57(2), 339-350.

Shams, M., Etemadi, N., Baninasab, B., Ramin, A. A., and Khoshgoftarmanesh, A. H.
(2012). Effect of boron and calcium on growth and quality of ‘easy lover’cut
rose. Journal of Plant Nutrition, 35(9), 1303-1313.

Sharma, R. R., Singh, D., and Pal, R. K. (2013). Synergistic influence of pre-harvest
calcium sprays and postharvest hot water treatment on fruit firmness, decay,
bitter pit incidence, and postharvest quality of royal delicious apples (Malus
x domestica Borkh). American Journal of Plant Sciences, 4(1), 153-159.

Shirahige, F. H., de Melo, A. M., Purquerio, L. F. V., Carvalho, C. R. L., and de Melo,
P. C. T. (2010). Produtividade e qualidade de tomates Santa Cruz e Italiano em
funcdo do raleio de frutos. Horticultura Brasileira, 28(3), 292-298.

Shiri, M. A., Ghasemnezhad, M., Fatahi Moghadam, J., and Ebrahimi, R. (2016).
Enhancing and maintaining nutritional quality and bioactive compounds of
“Hayward” Kiwifruit: Comparison of the effectiveness of different CaCl,
spraying times. Journal of Food Processing and Preservation, 40(5), 850-862.

Shirzadeh, E., Rabiei, V., and Sharafi, Y. (2011). Effect of calcium chloride (CaCl.) on

postharvest quality of apple fruits. African Journal of Agricultural
Research, 6(22), 5139-5143.

180



Sibomana, M. S., Workneh, T. S., and Audain, K. (2016). A review of postharvest
handling and losses in the fresh tomato supply chain: a focus on Sub-Saharan
Africa. Food Security, 8(2), 389-404.

Silva, K. S., Fernandes, M. A., and Mauro, M. A. (2014). Effect of calcium on the
osmotic dehydration kinetics and quality of pineapple. Journal of Food
Engineering, 134, 37-44.

Silva-Sena, G. G., de Santana, E. N., dos Santos, R. G., Oiano Neto, J., and de Oliveira,
C. A. (2014). Effect of gamma irradiation on carotenoids and vitamin C
contents of papaya fruit (Carica papaya L.) cv. Golden. Journal of Food
Processing and Technology, 5(337), 2.

Singha, I. M., Kakoty, Y., Unni, B. G., Das, J., and Kalita, M. C. (2016a). Identification
and characterization of Fusarium sp. using ITS and RAPD causing fusarium
wilt of tomato isolated from Assam, North East India. Journal of Genetic
Engineering and Biotechnology, 14(1), 99-105.

Singh, A., Singh, D., and Singh, R. (2016b). Shelf-life extension of tomatoes by gamma
radiation. Radiation Science and Technology, 2(2), 17-24.

Singh, B., and Singh, S. (Eds.). (2018). Advances in Postharvest Technologies of
Vegetable Crops. CRC Press.

Sinha, S. R., Singha, A., Faruquee, M., Jiku, M. A. S., Rahaman, M. A., Alam, M. A,
and Kader, M. A. (2019). Postharvest assessment of fruit quality and shelf life
of two elite tomato varieties cultivated in Bangladesh. Bulletin of the National
Research Centre, 43(1), 1-12.

Smirnoff, N., and Wheeler, G. L. (2000). Ascorbic acid in plants: biosynthesis and
function. Critical Reviews in Plant Sciences, 19(4), 267-290.

Snowden, A. L. (2010). Post-harvest diseases and disorders of fruits and vegetables:
volume 2: vegetables (Vol. 2). CRC Press. The University of Cambridge.

Soares, A. G., Trugo, L. C., Botrel, N., and da Silva Souza, L. F. (2005). Reduction of
internal browning of pineapple fruit (Ananas comusus L.) by preharvest soil
application of potassium. Postharvest Biology and Technology, 35(2), 201-207.

Sohail, M., Ayub, M., Khalil, S. A, Zeb, A., Ullah, F., Afridi, S. R., and Ullah, R. (2015).
Effect of calcium chloride treatment on postharvest quality of peach fruit during
cold storage. International Food Research Journal, 22(6), 2225-2229.

Sommers, C. H., and Boyd, G. (2006). Variations in the radiation sensitivity of
foodborne pathogens associated with complex ready-to-eat food
products. Radiation Physics and Chemistry, 75(7), 773-778.

Song, H. P., Kim, D. H., Jo, C,, Lee, C. H., Kim, K. S., and Byun, M. W. (2006). Effect
of gamma irradiation on the microbiological quality and antioxidant activity of
fresh vegetable juice. Food Microbiology, 23(4), 372-378.

181



Srivastava, S. (2021). Post-Harvest Management of Plant Diseases. Books clinic
Publishing.

Srivastava, S., and Kulshrestha, K. (2013). Nutritional content and significance of
tomato powder. Annals of the Arid Zone, 52(2), 121-124.

Stanley, D. W., Bourne, M. C., Stone, A. P., and Wismer, W. V. (1995). Low-
temperature blanching effects on chemistry, firmness, and structure of canned
green beans and carrots. Journal of Food Science, 60(2), 327-333.

Stommel, J., Abbott, J. A., Saftner, R. A., and Camp, M. J. (2005). Sensory and objective
quality attributes of beta-carotene and lycopene-rich tomato fruit. Journal of
the American Society for Horticultural Science, 130(2), 244-251.

Strati, I. F., and Oreopoulou, V. (2014). Recovery of carotenoids from tomato processing
by-products: a review. Food Research International, 65, 311-321.

Sugar, D., and Basile, S. R. (2011). Orchard calcium and fungicide treatments mitigate
the effects of delayed postharvest fungicide applications for control of
postharvest decay of pear fruit. Postharvest Biology and Technology, 60(1), 52-
56.

Suhaimi, M. Y., Mahamud, S., Mohamad, A. M., Rezuwan, K., Huda, H. F. A., and
Azman, J. (2011). Effect of temperature gradient generated by the fan-pad
cooling system on yield of cabbage grown using fertigation technique under
side netted rain shelter. Journal of Tropical Agriculture and Food
Science, 39(1), 1-9.

Sweetlove, L. J., Williams, T. C., Cheung, C. M., and Ratcliffe, R. G. (2013). Modelling
metabolic CO; evolution: a fresh perspective on respiration. Plant, Cell and
Environment, 36(9), 1631-1640.

Sweatha, S. M., & Balakrishna, M. (2014). Coco peat-An alternative artificial soil
ingredient for the earthworm toxicity testing. Journal of Toxicology and
Environmental Health Sciences, 6(1), 5-12.

Tadesse, T., Nichols, M. A., Hewett, E. W., and Fisher, K. J. (2001). Relative humidity
around the fruit influences the mineral composition and incidence of blossom-
end rot in sweet pepper fruit. The Journal of Horticultural Science and
Biotechnology, 76(1), 9-16.

Tang, M., Xu, C., Cao, H., Shi, Y., Chen, J., Chai, Y., and Li, Z. (2021). Tomato
calmodulin-like protein SICML37 is a calcium (Ca?*) sensor that interacts with
proteasome maturation factor SIUMP1 and plays a role in tomato fruit chilling
stress tolerance. Journal of Plant Physiology, 258, 153373.

Tavarini, S., Degl’Innocenti, E., Remorini, D., Massai, R., and Guidi, L. (2008).
Polygalacturonase and [-galactosidase activities in Hayward kiwifruit as

182



affected by light exposure, maturity stage, and storage time. Scientia
Horticulturae, 120, 342-347.

Taylor, M. D., Locascio, S. J., and Alligood, M. R. (2004). Blossom-end rot incidence
of tomato is affected by irrigation quantity, calcium source, and reduced
potassium. HortScience, 39(5), 1110-1115.

Tejashvini, A. (2018). Growth and yield attributes as influenced by calcium foliar
nutrition under poly-house conditions. International Journal of Pure and
Applied Biosciences, 6, 952-957.

Tejeswini, M. G., Sowmya, H. V., Swarnalatha, S. P., and Negi, P. S. (2014). Antifungal
activity of essential oils and their combinations in vitro and in vivo
conditions. Archives of Phytopathology and Plant Protection, 47(5), 564-570.

Teka, T. A. (2013). Analysis of the effect of maturity stage on the postharvest
biochemical quality characteristics of tomato (Lycopersicon esculentum Mill.)
fruit. International Research Journal of Pharmaceutical and Applied
Sciences, 3(5), 180-186.

Thayer, D. W., Fox Jr, J. B., and Lakritz, L. (1991). Effects of ionizing radiation on
vitamins. In Food irradiation, Elsevier Applied Science; (Thorne S, ed), 285-
326.

Thompson, A. K., Prange, R. K., Bancroft, R. D., and Puttongsiri, T. (2018). Hypobaric
and low-oxygen storage. Controlled Atmosphere Storage of Fruit and
Vegetables, (Ed. 3), 153-177.

Tian, S., Wan, Y., Qin, G., and Xu, Y. (2006). Induction of defence responses against
Alternaria rot by different elicitors in harvested pear fruit. Applied
Microbiology and Biotechnology, 70(6), 729-734.

Tigist, M., Workneh, T. S., and Woldetsadik, K. (2013). Effects of variety on the quality
of tomato stored under ambient conditions. Journal of Food Science and
Technology, 50(3), 477-486.

Tolasa, M., Gedamu, F., and Woldetsadik, K. (2021). Impacts of harvesting stages and
pre-storage treatments on shelf life and quality of tomato (Solanum
lycopersicum L.). Cogent Food and Agriculture, 7(1), 1863620.

Tomas-Barberan, F. A., and Espin, J. C. (2001). Phenolic compounds and related
enzymes as determinants of the quality of fruits and vegetables. Journal of the
Science of Food and Agriculture, 81(9), 853-876.

Toor, R. K., and Savage, G. P. (2006). Changes in major antioxidant components of
tomatoes during postharvest storage. Food Chemistry, 99(4), 724-727.

Torre, S., Borochov, A., and Halevy, A. H. (1999). Calcium regulation of senescence in
rose petals. Physiologia Plantarum, 107(2), 214-219.

183



Torres, L. M. A. R,, Silva, M. A., Guaglianoni, D. G., and Neves, V. A. (2010). Effects
of heat treatment and calcium on postharvest storage of atemoya
fruits. Alimentos e Nutricdo Araraquara, 20(3), 359-368.

Tzoutzoukou, C. G., and Bouranis, D. L. (1997). Effect of preharvest application of
calcium on the postharvest physiology of apricot fruit. Journal of Plant
Nutrition, 20(2-3), 295-3009.

Ullah, J. (2009). Storage of fresh tomatoes to determine the level of (CaCl,) coating and
optimum temperature for extended shelf life. Asian Institute of Technology
Bangkok, Thailand, 56-57.

Uno, Y., Okubo, H., Itoh, H., and Koyama, R. (2016). Reduction of leaf lettuce tip burn
using an indicator cultivar. Scientia Horticulturae, 210, 14-18.

Vanitha, S. C., Niranjana, S. R., and Umesha, S. (2009). Role of phenylalanine
ammonia-lyase and polyphenol oxidase in host resistance to bacterial wilt of
tomato. Journal of Phytopathology, 157(9), 552-557.

Vanlerberghe, G. C., Dahal, K., Alber, N. A., and Chadee, A. (2020). Photosynthesis,
respiration, and growth: A carbon and energy balancing act for alternative
oxidase. Mitochondrion, 52, 197-211.

Variyar, P. S., Limaye, A., and Sharma, A. (2004). Radiation-induced enhancement of
antioxidant contents of soybean (Glycine max Merrill). Journal of Agricultural
and Food Chemistry, 52(11), 3385-3388.

Ventura, D., Rufino, J., Nunes, C., and Mendes, N. (2010). Utlizacdo da irradiacdo no
tratamento de alimentos. Processo geral de alimentos. Coimbra. 31p.

Verheul, M. J., Slimestad, R., and Tjgstheim, 1. H. (2015). From producer to consumer:
greenhouse tomato quality is affected by variety, maturity stage at harvest,
transport conditions, and supermarket storage. Journal of Agricultural and
Food Chemistry, 63(20), 5026-5034.

Vicalvi, M. C. V., Solidonio, E. G., Melo, P., Silva, M. A. D., Junior, C. E. D. O., Silva,
G.R. D, Sena, K. X. F. R. D., and Colaco, W. (2013). Evaluation of shelf life
of tomatoes after using radiation with cobalt-60 source. International Nuclear
Atlantic Conference, 19(6).

Victoria, N. G., van der Valk, O. M. C., and Elings, A. (2011). Mexican Protected
Horticulture: Production and market of Mexican protected horticulture
described and analysed (No. 1126). Wageningen UR Greenhouse
Horticulture/LEI.

Violeta, N. O. U. R,, Trandafir, I., and lonica, M. E. (2013). Antioxidant compounds,
mineral content, and antioxidant activity of several tomato cultivars grown in
southwestern Romania. Notulae Botanicae Horti Agrobotanici  Cluj-
Napoca, 41(1), 136-142.

184



Wabali, V. C., Esiri, A., and Zitte, L. (2017). A sensory assessment of colour and textural
quality of refrigerated tomatoes preserved with different concentrations of
potassium permanganate. Food Science and Nutrition, 5(3), 434-438.

Wang, L., Zhang, X. L., Wang, L., Tian, Y., Jia, N., Chen, S., ... and Pang, X. Q. (2017).
Regulation of ethylene-responsive SIWRKY s involved in colour change during
tomato fruit ripening. Scientific Reports, 7(1), 1-17.

Wang, W. Y., Zhu, B. Z., L{, J., and Luo, Y. B. (2006). No difference in the regulation
pattern of calcium on ethylene biosynthesis between wild-type and never-ripe
tomato fruit at the mature green stage. Russian Journal of Plant
Physiology, 53(1), 54-61.

Wei, X., Xie, D., Mao, L., Xu, C., Luo, Z., Xia, M., ... and Lu, W. (2019). Excess water
loss induced by simulated transport vibration in postharvest kiwifruit. Scientia
Horticulturae, 250, 113-120.

Wei, J., Ma, F., Shi, S., Qi, X., Zhu, X., and Yuan, J. (2010). Changes and postharvest
regulation of activity and gene expression of enzymes related to cell wall
degradation in ripening apple fruit. Postharvest Biology and Technology, 56(2),
147-154,

Wills, R. B. H., Sia, T., and KJ, S. (1977). Use of calcium to delay the ripening of
tomatoes. HortScience; U.S.A; 12(6), 551-552.

Wilkinson, V. M., & Gould, G. W. (1996). Food irradiation: a reference guide.
Woodhead Publishing.

Wrzodak, A., and Adamicki, F. (2007). Effect of temperature and controlled atmosphere
on the storage of fruit from long-life tomatoes. Journal of Fruit and
Ornamental Plant Research, 67(1), 177-186.

Wu, F., Groopman, J. D., & Pestka, J. J. (2014). Public health impacts of foodborne
mycotoxins. Annu. Rev. Food Sci. Technol, 5(1), 351-372.

Wourster, R. T., and Nganga, S. (1970, February). The effect of staking and pruning on
the yield and quality of fresh market tomatoes in East Africa. In | East African
Horticultural Symposium 21 (pp. 110-115).

Yang, H., and Y. Jie. "Uptake and transport of calcium in plants." Journal of Plant
Physiology and Molecular Biology 31, no. 3 (2005): 227.

Yang, S. F., and Hoffman, N. E. (1984). Ethylene biosynthesis and its regulation in
higher plants. Annual Review of Plant Physiology, 35(1), 155-189.

Yaouba, A., Nnomo, E. K., Medjap, A. S. Z., and Etoa, L. C. E. (2017). Antibacterial
effect of Chromolaena odorata extracts on some Erwinia isolates, causal agents
of tomato fruit rot in Dschang, Cameroon. Agriculture and Food Security, 6(1),
1-6.

185



Yermiyahu, U., Nir, S., Ben-Hayyim, G., and Kafkafi, U. (1994). Quantitative
competition of calcium with sodium or magnesium for sorption sites on plasma
membrane vesicles of melon (Cucumis melo L.) root cells. The Journal of
Membrane Biology, 138(1), 55-63.

Zabel, A., Manojlovic, B., Stankovic, S., Rajkovic, S., and Kostic, M. (2001). Control
of the Whitefly (Trialeurodes vaporariorum) Westw. (Homoptera,
Aleyrodidae) on tomato by the new insecticide Acetamiprid. Anzeiger fur
Schédlingskunde= Journal of Pest Science, 74(2), 52-56.

Zakariya, N. 1., and Kahn, M. T. E. (2014). Benefits and biological effects of ionizing
radiation. Scholar Academic Journal of Biosciences, 2(9), 583-591.

Zeier, J., Delledonne, M., Mishina, T., Severi, E., Sonoda, M., and Lamb, C. (2004).
Genetic elucidation of nitric oxide signalling in incompatible plant-pathogen
interactions. Plant Physiology, 136(1), 2875-2886.

Zhang, L., Wang, P., Sun, X., Chen, F., Lai, S., and Yang, H. (2020). Calcium
permeation property and firmness change of cherry tomatoes under ultrasound

combined with calcium lactate treatment. Ultrasonics Sonochemistry, 60,
104784.

Zhu, S. H., and Zhou, J. (2007). Effect of nitric oxide on ethylene production in
strawberry fruit during storage. Food Chemistry, 100(4), 1517-1522.

Ziv, C., and Fallik, E. (2021). Postharvest storage techniques and quality evaluation of
fruits and vegetables for reducing food loss. Agronomy, 11(6), 1133.

186





