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Abstract

Unprecedented population growth is being experienced globally and there is low food production that is unable to meet the demand due to

population growth. The Agricultural Production System since the 1950 has become heavily dependent upon chemical inputs and the land and sea
have been significantly affected by this buildup of chemicals including the rise of dead zones around the world. This opinion article points to the
harsh realities of this overworked system and how it affects us all. There is a conclusion about what the future holds and where the Agriculture
Industry needs to go towards greater sustainability. Agriculture contaminants from previous years affect soil health and the future sustainability of
crop production not to mention the deleterious effects on streams, lakes and ocean areas that are being polluted and species dying to support the
faster growing. Plants are currently not producing to their optimal potential to provide for adequate global food security. It is our opinion that soil
health is the key to the success of improving crop production. Recent research will show the overall effects on the very culture of soil health, on runoff
effects on cyanobacteria, devastation of biological systems both in the soil and water that support life and decontaminate the downstream pollutants
of phosphorous and nitrogen that come from the agriculture inputs and the lack of efficiently reining in the effects of the unused products that wash
away. New products are contemplated to decrease the use of fertilizer, increase the growth of plants, increase nutritional density of the foods being
raised and increase product awareness at all levels of the food chain to help drive better choices about what we eat and how it affects ecosystems all
over the world. Also, there are bright spots in how to use trees to help soil restoration.
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Introduction

Land and water systems are on the verge of a collapse due to
various failed schemes [1]. The ecological impact on water/land
use along with dilutive residues of pesticides, herbicides, fertilizers,
and over-use of soil and waterways have led to an inability for land
and water systems to be sustainably managed.

The effects of climate change have further marginalized Land
and Sea productivity due to change in soil and water conditions and

relative cropping/water use equations [2].

Effluents from farm fields are toxifying streams and residues are
being built up in adjoined waterways in the form of new eutrophic

@ @ This work is licensed under Creative Commons Attribution 4.0 License|W]ASS.MS.ID.000573.

zones (dead zones); often the result of fertilizers being used to
heavily increase agricultural production without consideration of
the land and water ecosystem resource impact.

Discussion

The effects of agricultural runoff: nitrogen and
phosphates

The agricultural sector is primarily responsible for excess
nitrogen in the form of ammonia, nitrite and nitrate, phosphorus,
pesticides, and pathogen pollution of water bodies in agricultural
zones. Nitrogen and phosphorous are causal to eutrophication in
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water bodies and affecting aquatic life [3]. In maize production
region of Uasin Gishu County, which is Kenya's food basket,
Ontumbi et al. [4] established that River Sosiani was stressed by
nutrients (nitrates and phosphorous) originating from agricultural
activities resulting in loss of biodiversity [5] and algal blooms. In
Zimbabwe, Nyamangara et al. [6] reported that anthropogenic
activities within the Upper Manyame Catchment Area (UMCA) were
the major sources of nitrate and phosphate pollution in the three
rivers and were a serious threat to the environmental sustainability
of the rivers and lakes downstream. A study conducted in central
Tanzania region of Singida on soils and water resources revealed
that nitrate levels in water in the selected locations in Singida
Urban District ranges from 105 mg/L to 476 mg/L, the values
which are above the maximum recommended standard of 50
mg/L as described by WHO [7] and of 20 mg/L as per TBS [8], thus
long term consumption by human beings and animals without
treatment to reduce levels of nitrates may result in health problems
in human and animals in the area. High levels of nitrates in water
in the study area resulted from human activities particularly waste
disposal, the use of natural agricultural inputs (animal manure) and
crop residuals [9]. Concentration of nitrate in groundwater in many
parts of Tanzania is above the background level of 10 mg/l and
in some places exceeds WHO maximum recommended levels for
drinking water. Highest values were observed in urban areas of Dar
es Salaam, Dodoma and Tanga where the concentration of nitrate
in some aquifers was higher than 400 mg/l. Generally, in urban
areas, concentration of nitrate in groundwater samples decreased
as one moved from densely populated areas to sparsely populated
areas probably due to decreasing density of sanitation facilities. In
rural settings, elevated nitrate concentration in the groundwater
probably was contributed by excessive use of fertilizers (inorganic
fertilizers and animal manure) [10].

Restoring plant health

Plant health can be affected by lack of either or both macro and
micronutrients, disease and pests’ infestations and physiological
disorders. Nutrient deficiencies can be as a result of lack or excess
of nitrogen, potassium, phosphorous, magnesium or boron, copper,
zinc etc. Most croplands of Tanzania have low fertility and nitrogen
is the most limiting nutrient [11]. Soil phosphorus availability is
commonly low. There are occasional indications of localized Cu, Zn
and Mn deficiencies [12].

. Nitrogen deficiency: Low or high pH soils make the
problem worse as do sandy and light soils because leaching
takes place with the nutrients draining away through the soil
too easily.

. Phosphorous (P): Acidic and very alkaline soils worsen
the plant health. Crops with poorly developed root systems

struggle without enough phosphorous.

. Potassium (K): Drought conditions and high rainfall or
heavy irrigation are equally problematic when the balances of
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potassium are important for healthy green foliage and ensures
optimal root growth.

. Magnesium (Mg): Magnesium contributes towards
healthy plant development, aids with maturation process to
bring forward the harvest and improves yield.

D Calcium (Ca): Calcium is important for healthy foliage
and contributes to improved quality of grain and increased
yields.

. Sulphur (S): S contributes to green foliage, healthy
growth of the maize plant and contributes to an effective uptake
of nitrogen by the crop.

. Boron (B): B is particularly important for cob and kernel
development.

. Zinc (Zn): Zinc is important for good plant development
early in the season and helps improve yields as well as speeds
up the maturation of the plant to bring the harvest date forward.

According to Sonnenschein and Etyang [13], maize plants
respond to improved soil health visually noted with increased
natural moisture retention with soil becoming darker, having more
worms per cubic meter of soil also indicating greater soil microbial
life, with the stalks and roots being taller and thicker thus resulting
in higher plant biomass in addition to doubling the cob production,
pest and pathogen-free with far greater nutritional density when
compared to the control plants. Clearly, micronutrients play a very
important role in the life cycle of a plant.

Restoring tree productivity

Many smallholder farmers in Sub-Saharan Africa practice
agroforestry. These systems have prevailed despite persistent
attempts to introduce monoculture production of annual crops,
which have been much less successful in Africa than elsewhere.
This calls for use of low-cost option of agroforestry to replenish
the lost soil nutrients. Agroforestry has been known to enhance
soil fertility, improve farm income, protect water catchments,
restore landscapes, conserve biodiversity and resilience against the
impacts of climate change in sub Saharan Africa [14]. Soil carbon,
in the form of organic matter is an indicator of soil biological
activity and health. The use of diverse tree species in agroforestry
systems represents alternative forms of increasing soil fertility and
sustaining agricultural production [15]. Agroforestry practices
have been promoted for decades both in the tropics and temperate
regions of the world for their perceived benefits of not only
improving soil quality, but also providing other ecosystem services
[16]. Many of the environmental benefits and ecosystem services
expected from agroforestry would not be materialized unless
these practices improved the capacity of soils to be productive and
healthy over the long term. Incorporation of trees in agroforestry
enhances the Soil Organic Matter (OM) by adding litter both above
and belowground. Soil OM is the energy source of soil organisms
and influences both soil biodiversity and associated soil biological
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functions. As a result, Soil Organic Carbon (SOC) is one of the
important indicators used in assessing soil health [17].

Agriculture practices affect fisheries productivity, coral
reef restoration and water health

Lake Victoria in East Africa has been a recipient of both
agricultural and urban waste resulting in an increase in
phytoplankton, cyanobacteria, water hyacinth, and eradication
of endemic cichlid fishes [3]. Mangroves at the Kenyan coast
are under persistent pressure from human activities such as
fish farming, manufacturing of salt, agriculture production and
housing construction. Mangroves help in siltation of coral reefs
and contributes to organic matter and nutrients productivity of the

coastal ecosystems [18].

Cyanobacteria (blue-green algae) are photosynthetic and
chemosynthetic bacteria that under favorable environmental
conditions produce toxic secondary metabolites (cyanotoxins)
which are harmful to the environment, including humans. Harmful
cyanobacteria, or CyanoHABs, are now a problem of global
environmental concern and efforts are being taken to prevent,
predict, minimizes, and suppress their occurrences [19]. In nearby
Lake Victoria, blooms of cyanobacteria have been observed since
1980 which are associated with massive fish kills [12]. Studies
by Kihwele et al, [20] and others in the United Republic of
Tanzania have demonstrated the occurrence of toxin producing-
cyanobacteria in specific regions.

Other indicator species such as Flamingos have shown mortality
from the presence of these harmful algal blooms in Tanzania is the
mass fatality of Lesser Flamingos in saline lakes in Arusha and
Manyara Region [21].

In order to investigate the potential for microcystin (MC)
production by cyanobacteria in the Mwanza Gulf (Lake Victoria,
Tanzania), nutrients, phytoplankton and microcyst ins were
sampled inshore (3m depth) and offshore (18m depth) from May to
August 2002. Significant differences in soluble reactive phosphorus
(SRP) and nitrate concentrations between offshore and inshore

indicated eutrophication via terrestrial run-off.

Conclusion

Massive chemical agricultural inputs have changed soil
health and downstream ecosystem vitality through depletion
of micronutrients and undeniably have changed entire living
macrocosms in soil and water. Regenerative Agriculture practices
reinforce the microcosms in the soil for beneficial biochemical
mechanisms to have positive land and downstream effects in
restoring the balances to improve sustainable productivity. Recent
advances in nature-based Regenerative Agriculture including Soil
Treatments, Fertilizer Amendments, Seed Treatments and Nature-
Based Pesticides have been found to increase productivity and
nutritional densities and detoxify the soils, increase natural soil
health including worm presence, increase moisture availability,
normalize pH, alkalinity, decrease nitrogen and phosphorus, aid
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oxygenation and promote beneficial bacteria sustainably to further
improve land and sea ecosystems with specific amendments
to eliminate residual nitrates and phosphates to affect the
cyanobacteria and blue-green algae issues found in many productive
agricultural areas. The future must be to have increased agriculture
production without the negative environmental consequences. We
believe we are almost there.
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