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The agricultural sectoris facing challenges due to climate change, whichhasled to adelicate
balancein crop production. Scientists, policymakers, and governments are aware of the climate
change effectson crops and are making efforts to mitigate these impacts. However, thereisstilla
significantlossin crop production and quality.Itis crucial to take action now to address these
challenges beforeit’stoolate. Implementing climate resilient agricultural practices and

sustainable farming methodsbased on climate change principles, along with continuousresearch
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andlong-term enforcement, is essential for ensuring food security and protecting nutrition.
Tomato: Importance and Utility

Who can deny the importance and utility of tomatoesin the world? Itis a very popular vegetable in
many countries, providing farmerswith an additional source ofincome and contributing to the
development of communities through traditional cultivation practices. However, in Pakistan,
tomato production faces a significant threat due to changing seasonal conditions. Itis crucial to
take urgent stepsto ensure the productivity capacity of thisimportant crop in the face of climate

change.

Tomato farming can provide various benefits to farmers. Relying solely on one crop of income can
berisky, so diversifying with vegetables such astomatoes can help mitigate thisrisk. By not being
dependentonjustone crop, farmers canreduce the dangers associated with crop failure.
Additionally, tomato farming can help address nutrition shortages astomatoesarerichin

vitamins Aand C, potassium, and other essential minerals that are necessary for human health.

th
Pakistanranks35 globallyintomato production, with atotal of 3.8 million tons produced last

year.Punjabistheleadingtomato-producing province, followed by Sindh, Khyber



Pakhtunkhwa, and Baluchistan. Despite challenges such asinsects, diseases, limited accessto
moderntechnology, and unpredictable climatic conditions, Pakistanis adopting modern
techniqueslikedripirrigation, tunnel farming, and tomato hybrids toimprove production.
However, per-acre tomato production in Pakistanislower than that of other tomato producers.
. . . th . .
Thelow per-acre tomato productionin Pakistanranksthe country11 inproductionarea
globally. Despite efforts to introduce hybrid varieties and tunnel farming, Pakistan's tomato
production per capita, yield per acre, and average acreage are significantlylower compared to

India, with figures at 79%, 97%, and 92% respectively. Thisunderscores the need for Pakistan to

rely on annual tomato imports.

Therootcause ofthis pooryieldis soil health issues, availability of good quality seeds, poor
nutrient management, and poor tomato quality. Pakistanisoils are deficientin most essential
nutrients due to alkalinity, low organic matter, calcareousness, and monocropping pattern,
which hinder nutrient absorption by plants. Factorslike reliance on chemical fertilizers, limited
croprotation, weather-related challenges, and inadequate awareness of modern productivity
techniques have exacerbated theissue, and poor nutrient managementhas contributed

significantly tolower productivity.



Byincorporating abalanced mix of organic and chemical fertilizers, farmers can provide awide

range of necessary nutrients to plants, promote soil health, and reduce dependence on expensive
chemicalfertilizers. This approach not only benefits the environment butalsoleads tolong-term
costsavings and improved productivity. Pakistan'sreduced reliance on annual tomato imports s

crucial for meeting the country's domestic demand.

Research findings emphasize the significance of combining organicand inorganic nutrientsto
improve tomato fruit yield and quality. Sole reliance on chemical fertilizers canlead to nutrient
deficiencies and soil degradation, posing challenges for tomato farmers. In Pakistan, thelack of
emphasisonorganicsourcesintomatonutrition planshas exacerbated nutrientdepletion and
soildegradation due to unpredictable weather patterns.Incorporating organic manures can help
addresstheseissuesbyenriching the soil with essential nutrients and enhancing fertility. Organic
manuresaidinretaining nutrientsin the soiland preventinglosses over time. To maximize the
benefits of organic manure in tomato cultivation, itis crucial to choose the right type of manure
and applyitcorrectly, atthe appropriate time and in the correctamounts. The integration of
organicandinorganicsourcesisvital for sustainable production and environmental protection,
assoilhealth should not be compromised for higher crop yields. While organic manure alone may

notsuffice tomeet the projected food demand for 2030, a combination of farming practices and



technologies willbe necessary tomeet the food needs of the growing population. Prioritizing
sustainable agricultural practices and reducing the environmental impact of food production are

essential to preserve soil health, waterresources, and ecosystems for future generations.

Research trials conducted at the Department of Soil and Environmental Sciences of MNS
University of Agriculture Multan from 2020to 2023, funded by the Higher Education Commission
(HEC) Pakistan, focused on formulating eight types of organic fertilizers through composting
processes. Theseincluded Farmyard-based compost, enriched poultry manure compost, press-
mud compost, berseem compost, kitchen waste compost, biochar-enriched compost, wheat-
straw compost, and value-added compost. The impact of these composts on soil health parameters
and their effectivenessinimproving tomato yield and quality were studied. Integrated nutrient
managementusing various combinations of organic and inorganic sources significantly
influenced agronomic parameters and quality of tomato fruit, with higherlevels of nutrientslike
vitamin C, total soluble solids, and lycopene observed in organic manure treatments enriched in

potassium.

Economicanalysesof various combinations of organic and chemical fertilizers indicate that
organictomato farming may notbe viable for farmersifthe tomato price fallsbelow Rs. 120/kg,

based on market projections for 2023-24. Solereliance on chemical fertilizers can harm soil



health, diminish microbial activity, induce salinity, and create environmentalissues. To address

these concerns, farmers are advised to combine chemical fertilizers with organic manureslike

farmyard manure and poultry manure to achieve higher tomato yields and quality while

preserving soil health and the environment. For vegetable cultivation in Pakistan, a balanced

approach utilizing both chemical fertilizers and organic manures is recommended to enhance soil

health, improve nutrient availability, and increase yields sustainably. Thisintegrated approach

optimizes nutrient uptake by plants, reduces dependence on chemical fertilizers, and promotes

sustainable agricultural practices.



