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Introduction 
 

Sweet corn (Zea mays L. convar. saccharata) is one of the most widely cultivated and 

economically significant vegetable crops in the world. Originating from the domestication of 

wild grasses in Mesoamerica, maize has undergone extensive genetic and agricultural 

development to produce the sweet corn varieties known today for their high sugar content and 

culinary value. Unlike field corn, which is primarily used for animal feed and industrial 

purposes, sweet corn is cultivated specifically for human consumption and is valued for its 

flavour, texture and nutritional properties. 

The importance of sweet corn extends beyond its role as a food source. It represents a key 

component of agricultural systems globally, contributing to food security, rural livelihoods and 

international trade. Its adaptability to a wide range of climatic conditions allows it to be 

cultivated in diverse regions, from temperate zones to tropical environments. Additionally, 

advancements in agricultural practices and breeding techniques have significantly improved 

yield disease resistance and overall crop quality.  

This monograph aims to provide a comprehensive analysis of sweet corn, focusing on its 

biological characteristics, propagation methods, management practices, and economic 

importance. Throughout this study, sweet corn is presented not only as a staple agricultural 

product but also as a dynamic crop with significant scientific, economic and social implications. 
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1 Agroecology  
1.1 Taxonomy 

Table 1 
Taxonomy of Zea mays L.  

Kingdom Plantae 

Subkingdom / Supergroup Tracheobionta  

Superdivision Spermatophyta  

Division  Magnoliophyta / Anthophyta  

Class Liliopsida  

Order Poales  

Family Poaceae  

Genus Zea.  

Speciesc Zea mays L.  

 
The Kingdom Plantae is a kingdom that includes multicellular, primarily photosynthetic 

organisms with cell walls and an alternation of generations. Being in Plantae means the organism 

carries out photosynthesis and develops multicellular kids retained by maternal tissue (USDA, 

n.d). The Subkingdom Tracheobionta are Vascular plants that possess xylem and phloem for 

internal transport of water, minerals and sugars, allowing larger growth forms as (roots, stems, 

leaves). Maize, as a tall crop, is a vascular plant (USDA, n.d). Then the Superdivision 

Spermatophyta are the seed plants that reproduce via seeds (embryo + nutritive tissue 

+protective coat). Maize produces seeds enclosed in fruits, placing it among spermatophytes 

(USDA, n.d). The Division Magnoliophyta, Angiosperms are flowering plants with ovules 

enclosed in carpels and seeds that develop inside fruits. Maize has flowers and produces seeds 

https://www.genesys-pgr.org/c/maize?utm_source=chatgpt.com
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within grains (USDA, n.d). After the Division comes the Class, Liliopsida, these are Monocots, 

they characteristically have a single cotyledon, parallel leaf venation, scattered vascular bundles 

in the stem, and floral parts Grasses, including maize, exhibit parallel venation. The Order  is 

Poales. Poales groups grass like monocots adapted to open, often encountered in windy habitats 

(USDA, n.d). The Family Poaceae are characterized by hollow stems with nodes, leaves with 

sheaths and ligules, and flowers grouped in spikelets. This family contains cereals that are crucial 

for humans (USDA, n.d). The genus is Zea and species Zea mays L. The genus Zea contains 

maize relatives native to the Americas. Zea mays is the domesticated species derived from 

teosintes; it is monoecious with separate male and female inflorescences (Maize/Genus 

background, n.d) 

1.2 Botanical authority 
The accepted botanical name for maize is Zea mays L., where the “L.” indicates Carl 

Linnaeus as the original author who validly published the name (Species Plantarum, 1753). 

Modern databases such as USDA PLANTS and regional floras cite Zea mays L. as the accepted 

name and authority. Zea mays L is described and recognized sweet corn as a distinct group 

within Zea mays because of its genetic and phenotypic differences, notable sugary, a sweeter 

taste and sugary mutation that makes the kernels sweet (Wikipedia, n.d)  

1.3 Fossil record: 

The earliest evidence includes cobs approximately 6250 years ago from Guilá Naquitz 

Cave in Mexico, and early teosinte-like maize from the Balsas River Valley dated to 8,700 years 

ago. These ancient specimens were small, often only 2-3 cm long and held barely any 

resemblance to Zea mays convar. saccharata  (Piperno et al.,2001) 



Juan Martin Moreno: Zea mays​ ​ ​ ​ ​ ​ ​ ​ 7 
 

1.4 Origin: 

Several botanists, geneticists, and historians believe that Zea mays convar. saccharata 

originated in North America as a mutation of common maize (Zea mays) (Sparks, 1996). 

Although maize itself was domesticated about 9,000 years ago in southwestern Mexico, sweet 

corn's sweetness developed much later through a mutation that prevents the conversion of sugar 

to starch in the kernel’s endosperm (AghaAlikhani & Mohammadi, 2022). Archaeobotanical and 

genetic evidence suggest that the earliest form of sweet corn, known as “Papoon,” was cultivated 

by the Iroquois people in what is now the northeastern United States. In 1779 European settlers 

received seeds of this variety from the Iroquois, marking the first recorded instance of sweet corn 

cultivation in historical sources (New Mexico State University, n.d.).  

Sweet corn was valued not only for its sweet flavor but also for its freshness and 

nutritional quality, which made it an important addition to early agricultural diets (Sparks, 1996). 

Because of its tenderness and high sugar content when harvested at the “milk stage,” sweet corn 

became distinct from field corn both in culinary use and economic value (AghaAlikhani & 

Mohammadi, 2022). During the 19th century, plant breeders began developing named cultivars, 

including Stowell’s Evergreen, introduced in 1848 in Burlington, New Jersey (Burlington County 

Agricultural Center, 2024). 

 By the early 1900s, varieties such as Golden Bantam became popular across the United 

States and later spread to Europe through seed trade networks (New Mexico State University, 

n.d.). The evolution and spread of sweet corn represent both natural mutation and deliberate 

human selection for flavor and texture. While maize’s ancient domestication traces to Mexico, 

the sweet corn lineage emerged thousands of years later in the northeastern United States and 
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expanded rapidly through trade and agricultural innovation (Sparks, 1996). Today, sweet corn is 

cultivated widely in temperate and subtropical climates, including North America, China, Brazil, 

and South Africa, and remains one of the most widely consumed vegetables globally (Food and 

Agriculture Organization [FAO], 2023). 

1.5 Current distribution:  

Sweet corn (Zea mays convar. saccharata) is now cultivated worldwide, primarily in 

temperate and subtropical regions where warm summers and moderate rainfall provide ideal 

growing conditions (Frutas-Hortalizas.com, n.d.). The United States remains the leading global 

producer and exporter of both fresh and processed sweet corn, accounting for a large share of the 

international frozen and canned sweet corn market (World Bank/WITS, 2024). Other major 

producing countries include China, Brazil, Hungary, and Thailand, each contributing 

significantly to global supply chains (Tridge, 2024). In Asia, sweet corn is widely cultivated 

across China, Thailand, and the Philippines, while European production is concentrated in 

Hungary, France, and the United Kingdom, largely for export to other European Union member 

states (World Bank/WITS, 2024). 

Sweet corn’s geographic distribution reflects its adaptability to diverse environmental 

conditions and its growing economic importance. Because of its short growth cycle and high 

consumer demand, it is produced both in large-scale mechanized systems and in smallholder 

farms across Africa and South America (Frutas-Hortalizas.com, n.d.). The vegetable’s popularity 

in the frozen food industry has further expanded its cultivation into regions with cooler climates, 

including parts of Canada and Northern Europe (Tridge, 2024). Today, sweet corn is one of the 
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most widely consumed vegetables in the world, valued for its versatility, sweetness, and 

contribution to agricultural trade (World Bank/WITS, 2024). 

1.6 Environmental Factors in Distribution: 

The global distribution of sweet corn (Zea mays convar. saccharata) is strongly 

influenced by environmental factors such as temperature, rainfall, soil fertility, and photoperiod. 

Sweet corn thrives in temperate and subtropical climates, where average daytime temperatures 

range between 18°C and 27°C (Frutas-Hortalizas.com, n.d.). Prolonged exposure to temperatures 

below 10°C or above 35°C can significantly reduce germination, pollination, and kernel 

development (Tridge, 2024). As a warm-season crop, sweet corn requires a frost-free period of at 

least 90 to 120 days for optimal growth and kernel sweetness (New Mexico State University, 

n.d.). Rainfall between 500 and 800 mm annually is ideal, although irrigation is often necessary 

in drier regions to maintain consistent moisture levels during tasseling and silking—the most 

critical stages of development (AghaAlikhani & Mohammadi, 2022). This process can be seen in 

Figure 1.  
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Figure 1 

Close‐up of sweet corn ear development during the tasseling and silking phase (AghaAlikhani 
& Mohammadi, 2022). 
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1.7 Geology, elevation soils  

Sweet corn (Zea mays convar. saccharata) grows best at low to moderate elevations, 

typically below 1,800 meters above sea level, where temperatures remain warm throughout the 

growing season (Frutas-Hortalizas.com, n.d.). High altitudes with cooler climates slow kernel 

development and reduce sugar accumulation. The crop prefers well-drained loamy soils rich in 

organic matter, with a pH range between 5.8 and 7.0 (Sparks, 1996). Heavy clay or saline soils 

can limit root growth and nutrient uptake, resulting in lower yields (New Mexico State 

University, n.d.). Optimal soil texture and drainage are therefore essential for maintaining 

sweetness and productivity in sweet corn cultivation. 

Soil type also plays a crucial role in the crop’s distribution. Sweet corn performs best in 

well-drained loamy soils rich in organic matter, with a pH between 5.8 and 7.0 (Sparks, 1996). 

Poor drainage or salinity can lead to nutrient stress and reduced yield, making soil management 

essential for successful production (New Mexico State University, n.d.). Furthermore, sunlight 

exposure and day length directly affect growth rate and sugar accumulation in the kernels, which 

explains why regions near the equator or at mid-latitudes are particularly favorable for 

large-scale cultivation (Frutas-Hortalizas.com, n.d.). Environmental variability also shapes 

regional specialization: for example, Iowa, Illinois, and Wisconsin in the United States, and 

Hungary and China internationally, dominate production because their climates provide 

consistent warmth, fertile soils, and adequate rainfall (World Bank/WITS, 2024). Thus, the 

interaction between temperature, precipitation, and soil conditions continues to define where 

sweet corn can be successfully grown worldwide. 
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1.8 Climate & Temperature regime: 

Sweet corn (Zea mays convar. saccharata) thrives in warm, as seen in Figure 2, 

temperate to subtropical climates, where consistent sunlight and moderate humidity promote 

optimal growth and sugar accumulation in the kernels (Frutas-Hortalizas.com, n.d.). The ideal 

daytime temperature range for sweet corn is 18°C to 27°C, with nighttime temperatures not 

dropping below 12°C (Sparks, 1996). Growth is severely affected when temperatures fall below 

10°C, which can delay germination, or exceed 35°C, which may reduce pollination success and 

kernel formation (AghaAlikhani & Mohammadi, 2022). 

Because of its sensitivity to frost, sweet corn requires a frost-free growing period of at 

least 90 to 120 days to reach full maturity (New Mexico State University, n.d.). The crop’s high 

sugar content makes it particularly vulnerable to temperature fluctuations that accelerate 

sugar-to-starch conversion after harvest. Consequently, regions with stable warmth during the 

growing season—such as the Midwestern United States, southern China, and parts of Eastern 

Europe—are especially suitable for large-scale production (World Bank/WITS, 2024). Adequate 

sunlight and warmth throughout its growth cycle ensure uniform ear development, kernel 

tenderness, and market quality, all of which define the global success of sweet corn cultivation 

(Frutas-Hortalizas.com, n.d.). 

 

 

 

 

 



Juan Martin Moreno: Zea mays​ ​ ​ ​ ​ ​ ​ ​ 13 
 

Figure 2 

A lush summer‐season sweet corn field under full sunlight (Sparks, 1996). 
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Figure 3 

Sweet corn experiencing high‐temperature stress with uneven kernel rows (New Mexico 
State University, n.d.). 

 

1.9 Family prominence and floristic elements 

Sweet corn (Zea mays convar. saccharata) belongs to the Poaceae or Gramineae family, 

one of the most prominent and economically significant plant families worldwide. The Poaceae 

family includes more than 12,000 species distributed across 780 genera and provides the 

foundation for the global food system through cereal crops such as rice (Oryza sativa), wheat 

(Triticum aestivum), barley (Hordeum vulgare), and sorghum (Sorghum bicolor) (Sparks, 1996). 

Within this family, the genus Zea is native to the Americas, with Zea mays being the only species 

domesticated for large-scale agriculture (AghaAlikhani & Mohammadi, 2022). Sweet corn 
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represents a floristic variant of Zea mays distinguished by a recessive gene (su1) that enhances 

kernel sugar content, giving rise to its unique sweetness and texture (New Mexico State 

University, n.d.). 

Floristically, sweet corn contributes to the vegetation composition of temperate and 

subtropical agricultural ecosystems, often cultivated alongside other Poaceae members such as 

sorghum and millet (Frutas-Hortalizas.com, n.d.). Its morphological features—an erect annual 

grass with fibrous roots, alternate leaves, and unisexual flowers arranged in tassels and 

ears—reflect the adaptive traits that make Poaceae species dominant in open grassland and 

cultivated landscapes (Sparks, 1996). The global prominence of this family, particularly in 

agricultural regions of North America, Asia, and Europe, underscores its ecological and 

economic role in sustaining both human populations and biodiversity within cultivated 

ecosystems (World Bank/WITS, 2024). 
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2 Biology  
2.1 Chromosome complement 

Sweet corn (Zea mays L. convar. saccharata), like all domesticated maize, has a diploid 

chromosome complement of 2n = 20, meaning it contains 10 pairs of chromosomes in its 

somatic cells (x = 10; Zea mays L. convar. saccharata, 2n = 20). This karyotype is consistent 

across cultivated varieties of maize, including sweet corn, and reflects the basic genetic structure 

of the species within the grass family Poaceae (genus Zea; cultivated maize; 2n = 20). The 

chromosomes can be studied cytologically during cell division, where they form distinct 

homologous pairs that are essential for genetic inheritance and normal development (10 

chromosome pairs in the diploid set). This stable chromosome number underpins breeding, 

genetic mapping, and crop improvement research in maize and its sweet corn varieties 

(Bennetzen & Hake, 2009; Kiesselbach, 1999). 

2.2 Life cycle and phenology 

 

2.2.1 Life cycle 

​ Sweet corn (Zea mays L. convar. saccharata), like other cultivated forms of maize, 

follows a clearly defined life cycle that includes germination, vegetative growth, reproduction 

through flowering, and seed formation. As an annual flowering plant in the family Poaceae, 

sweet corn completes its entire life cycle within one growing season. After germination, the plant 

enters a vegetative phase characterized by rapid leaf and stem development, supported by a 

stable diploid chromosome complement of 2n = 20, which ensures proper cell division and 

growth. During reproduction, sweet corn displays separate male and female flowers on the same 
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plant: the tassel produces pollen, while the ears develop ovules that become kernels after 

fertilization. This reproductive structure allows for both natural pollination by wind and 

controlled breeding in agriculture. The formation of kernels marks the completion of the life 

cycle, after which the plant senesces and dies, leaving seeds to begin the cycle again in the next 

season (Bennetzen & Hake, 2009; Kiesselbach, 1999). 

 2.2.1.1 Flowering in Sweet Corn 

Flowering in sweet corn is regular and developmentally timed rather than sporadic. As an 

annual plant, Zea mays L. convar. saccharata produces flowers after completing its vegetative 

growth stage, typically several weeks after germination. Sweet corn is monoecious, meaning 

separate male and female flowers occur on the same plant. The male flowers form the tassel at 

the top of the plant and release pollen, while the female flowers develop as ears along the stem 

and contain ovules that become kernels after fertilization. Pollination occurs primarily by wind 

as pollen grains travel from the tassel to the silks of the ears. This consistent flowering pattern 

supports reliable seed production and effective agricultural management of sweet corn crops 

(Bennetzen & Hake, 2009; Kiesselbach, 1999). 

2.2.1.2 Synchronized Flowering in Sweet Corn 

Synchronized flowering in sweet corn occurs when most plants in a field reach the 

reproductive stage at the same time. As an annual crop, Zea mays L. convar. saccharata follows 

a predictable growth schedule, so flowering happens uniformly after the vegetative phase. The 

tassels release pollen while the ears produce silks during the same period, allowing efficient wind 

pollination across the crop. This coordinated timing is important for successful fertilization, high 

kernel production, and effective farm management. Unlike bamboo, this synchronized flowering 

does not lead to plant death beyond the normal life cycle of the annual plant, but it ensures 
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reliable seed development within one growing season (Bennetzen & Hake, 2009; Kiesselbach, 

1999). 

2.2.1.3 Combined Synchronized and Irregular Flowering in Sweet Corn 

In sweet corn, flowering is mostly synchronized, but a few plants may flower slightly 

earlier or later due to small differences in growing conditions. Even with these minor variations, 

wind pollination from the tassels still reaches the silks, allowing normal kernel development. 

This shows that Zea mays L. convar. Saccharata has coordinated flowering with slight 

irregularities that do not affect reproduction (Bennetzen & Hake, 2009; Kiesselbach, 1999). 

2.2.1.4 Partial Flowering in Sweet Corn 

In sweet corn, partial flowering can occur when some areas of a field flower slightly 

differently than others. This may happen because of uneven soil conditions, water availability, or 

sunlight across the field. Even so, wind pollination allows pollen from tassels to reach silks in 

nearby plants, so kernel development still occurs normally. This shows that Zea mays L. convar. 

saccharata can maintain successful reproduction despite small, patch-like differences in 

flowering time (Bennetzen & Hake, 2009; Kiesselbach, 1999). 

2.2.2 Phenology of Sweet Corn 

The phenology of sweet corn follows a clear and predictable sequence of growth stages 

within a single growing season. After planting, the seed undergoes germination, where the shoot 

emerges above the soil surface. This is followed by rapid vegetative growth, during which the 

stem elongates and leaves expand to support photosynthesis. As the plant matures, it enters the 

reproductive phase, where tassels form at the top and ears develop along the stem. Pollination 

occurs when pollen from the tassels reaches the silks of the ears. Finally, the plant reaches the 
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grain-filling and maturation stage, where kernels develop and dry before the plant completes its 

life cycle. These stages reflect the organized developmental pattern typical of Zea mays L. 

convar. saccharata (Bennetzen & Hake, 2009; Kiesselbach, 1999). 

2.3 Anatomy and Growth Habit 

2.3.1 Anatomy 

 2.3.1.1 Shoot Anatomy of Sweet Corn 

The Stem supports the plant and connects all above-ground structures. The Nodes are the points 

where leaves and ears attach. Then the most known, the leaves made up of sheath, blade, ligule, 

and auricles for protection and photosynthesis. For male reproductive structure that produces 

pollen are the Tassel and lastly for female reproductive structures where kernels develop after 

pollination is Ears (Kiesselbach, 1999; Bennetzen & Hake, 2009) 

2.3.1.2 Culm Anatomy of Sweet Corn 

The culm (stem) of sweet corn (Zea mays L. convar. saccharata) is strong, upright, and divided 

into nodes and internodes. The nodes are solid points where leaves attach and where ears can 

develop. The internodes are hollow or pith-filled sections between nodes that allow the stem to 

elongate and support height. Lastly the vascular bundles: Scattered throughout the stem tissue, 

these transport water, nutrients, and sugars between roots and leaves. This culm structure 

provides stability, supports leaf and ear growth, and is typical of grasses in the family Poaceae 

(Kiesselbach, 1999; Bennetzen & Hake, 2009). 
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2.3.1.3 Stem of Sweet Corn 

The stem of sweet corn (Zea mays L. convar. saccharata) is erect, cylindrical, and 

supports the plant’s height and leaf arrangement. It is composed of nodes and internodes that 

allow both strength and flexibility as the plant grows. The stem contains vascular tissues that 

transport water, minerals, and sugars throughout the plant. This structure supports the 

development of leaves, tassels, and ears during the plant’s life cycle (Kiesselbach, 1999; 

Bennetzen & Hake, 2009). 

2.3.1.4 Sheath of Sweet Corn 

The sheath in sweet corn (Zea mays L. convar. saccharata) is the lower portion of the leaf 

that wraps tightly around the stem. It provides protection and structural support as the plant 

grows taller. The sheath also helps hold the leaf blade in position and protects the developing 

stem tissues from damage. This feature is typical of grasses in the family Poaceae (Kiesselbach, 

1999; Bennetzen & Hake, 2009). 

2.3.1.5 Branches of Sweet Corn 

Sweet corn (Zea mays L. convar. saccharata) has very limited branching compared to 

many plants. Small side shoots, called tillers, may form near the base, but they are usually 

minimal or absent in cultivated varieties. The most important “branching” structure is the tassel 

at the top of the plant, which is a modified branch that produces pollen. This growth habit helps 

the plant focus energy on vertical growth and ear development (Kiesselbach, 1999; Bennetzen & 

Hake, 2009). 
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2.3.1.7 Leaves of Sweet Corn 

The leaves of sweet corn (Zea mays L. convar. saccharata) are long, narrow, and 

arranged alternately along the stem at the nodes. Each leaf is made up of a sheath that wraps 

around the stem and a blade that extends outward for photosynthesis. At the junction of the 

sheath and blade, a ligule and small auricles help protect the stem and hold the leaf in place. 

These leaves play a key role in capturing sunlight, producing food through photosynthesis, and 

supporting the plant’s rapid growth during the vegetative stage (Kiesselbach, 1999; Bennetzen & 

Hake, 2009). 

2.3.1.8 Tassel of Sweet Corn 

The tassel in sweet corn (Zea mays L. convar. saccharata) is the male reproductive 

structure located at the top of the stem. It consists of many small branches that bear flowers 

responsible for producing and releasing pollen. During the flowering stage, the tassel disperses 

pollen by wind to reach the silks of the ears for fertilization. This structure is essential for 

pollination and kernel development in the plant (Kiesselbach, 1999; Bennetzen & Hake, 2009). 

2.3.1.9 Ears of Sweet Corn 

The ears of sweet corn (Zea mays L. convar. saccharata) are the female reproductive 

structures that grow from the nodes along the middle of the stem. Each ear contains rows of 

ovules that develop into kernels after fertilization. Long thread-like structures called silks extend 

from the ear and receive pollen released from the tassel. Successful pollination of the silks allows 

kernel formation and completes the reproductive process of the plant (Kiesselbach, 1999; 

Bennetzen & Hake, 2009). 
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2.3.2 Growth Habits of Sweet Corn 

Sweet corn (Zea mays L. convar. saccharata) has an upright and rapid growth habit 

typical of grasses. It grows vertically with a single main stem and completes its life cycle within 

one growing season as an annual plant. Broad leaves develop along the stem to support 

photosynthesis, while a tassel forms at the top and ears grow from nodes along the middle of the 

stem. Sweet corn shows very little branching, allowing the plant to focus its energy on height, 

reproduction, and kernel production (Kiesselbach, 1999; Bennetzen & Hake, 2009). 

2.4 Reproductive Biology of Sweet Corn 

Sweet corn (Zea mays L. convar. saccharata) reproduces sexually through a highly organized 

system of wind pollination. The plant is monoecious, meaning it produces separate male and 

female flowers on the same plant. The tassel at the top contains many small male flowers that 

produce and release large amounts of lightweight pollen into the air. The female flowers are 

found in the ears along the stem, where long silks extend outward to catch the pollen. Each silk is 

directly connected to a single ovule inside the ear, and when a pollen grain lands on a silk, it 

grows a pollen tube down to the ovule to achieve fertilization. After fertilization, each ovule 

develops into a kernel. 

This reproductive method allows sweet corn to be easily cross-pollinated by nearby plants, which 

increases genetic variation. Farmers often manage planting distances and timing to control 

pollination for crop improvement and seed production. The success of this system depends on 

synchronized flowering, healthy pollen production, and proper environmental conditions such as 

wind and humidity (Kiesselbach, 1999; Bennetzen & Hake, 2009). 
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2.5 Pests and Diseases of Sweet Corn 

Sweet corn (Zea mays L. convar. saccharata) is vulnerable to a variety of insect pests and plant 

diseases that can affect its leaves, stem, roots, and ears, reducing both yield and quality. Major 

insect pests include the corn earworm, which feeds directly on developing kernels; cutworms, 

which damage young seedlings at the base of the stem; corn borers, which tunnel into the stalk 

and weaken the plant; and aphids, which suck sap and may transmit viruses. These pests interfere 

with normal growth and can make the plant more susceptible to infections. 

Several fungal diseases commonly affect sweet corn, such as common rust (Puccinia sorghi), 

which causes reddish-brown spots on leaves; corn smut (Ustilago maydis), which forms swollen 

galls on ears and stems; and northern leaf blight (Exserohilum turcicum), which reduces 

photosynthesis by damaging leaf tissue. In addition, bacterial diseases like Stewart’s wilt and 

viral infections such as maize dwarf mosaic virus can spread under certain environmental 

conditions and harm plant development. 

Farmers manage these threats through crop rotation, use of resistant hybrids, proper spacing, soil 

health management, and controlled use of pesticides. Good field practices and monitoring are 

essential to maintain healthy sweet corn crops and protect kernel production (Kiesselbach, 1999; 

Bennetzen & Hake, 2009). 
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3 Propagation and Management  

3.1 Natural Regeneration of Sweet Corn 

Natural regeneration in sweet corn (Zea mays L. convar. saccharata) occurs mainly 

through the germination of the seeds produced right after successful pollination and fertilization. 

During the reproductive stage, pollen released from the tassel reaches the silks of the ear through 

wind pollination. Each silk is connected to an ovule that, once fertilized, develops into a kernel 

containing a viable embryo. When mature kernels fall to the ground and environmental 

conditions such as soil moisture, temperature, and oxygen availability are favorable, they can 

germinate and initiate a new plant (Kiesselbach, 1999; Bennetzen & Hake, 2009). The 

germination process starts with the absorption of water by the seed, which activates metabolic 

processes and stimulates embryo growth. The primary root emerges first to attach the seedling 

and absorb water and nutrients, followed by the shoot that grows up to form the stem and leaves. 

As the plant develops, nodal roots and leaves expand, allowing the seeds to establish itself and 

continue normal vegetative growth. 

3.2 Vegetative Regeneration of Sweet Corn 

Vegetative regeneration in sweet corn (Zea mays L. convar. saccharata) is limited 

compared with many perennial grasses because the species is an annual plant that primarily 

reproduces through seeds. However, some vegetative growth may occur through the 

development of small lateral shoots known as tillers that emerge from basal nodes near the soil 

surface. These shoots can grow additional leaves and sometimes produce small reproductive 

structures, although they usually contribute less to overall yield than the main stem (Kiesselbach, 
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1999; Bennetzen & Hake, 2009).The vegetative structures of sweet corn, including the stem, 

nodes, leaves, and root system, support plant growth by transporting water, nutrients, and 

photosynthetic products throughout the plant. Nodal and brace roots also help stabilize the plant 

and allow efficient absorption of soil resources. While these structures support vegetative 

development, they generally do not create independent new plants under natural conditions. 

Therefore, vegetative regeneration in Zea may L. convar. Saccharata plays a minor role 

compared with seed-based reproduction in maintaining the species’ life cycle (Bennetzen & 

Hake, 2009; Kiesselbach, 1999). 

3.3 Nursery Propagation of Sweet Corn 

Nursery propagation of sweet corn (Zea mays L. convar. saccharata) involves the 

controlled germination and early growth of seeds before they are transferred to field conditions. 

Although sweet corn is commonly planted directly in agricultural fields, nursery propagation can 

be used to ensure uniform germination, protect young seedlings, and improve early plant 

establishment. Seeds are typically placed in trays or small containers filled with well-drained soil 

or growth media, where temperature, moisture, and light conditions can be carefully managed to 

support germination and seedling development (Kiesselbach, 1999; Bennetzen & Hake, 2009). 
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During propagation, seeds absorb water and begin metabolic activity that leads to the 

emergence of the primary root and shoot. Seedlings develop their first leaves and root systems in 

the nursery environment, allowing them to become stronger before transplantation. Once the 

plants reach an appropriate stage of development, they can be moved to larger containers or 

planted directly in the field. This method can help improve plant survival, promote uniform 

growth, and support successful crop production in sweet corn cultivation (Bewley, Bradford, 

Hilhorst, & Nonogaki, 2013. 

Figure 4  

 External anatomy of a maize plant (Zea mays) (University of Nebraska, n.d) 
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3.4 Cuttings 

Propagation of sweet corn (Zea mays L. convar. saccharata) through cuttings is generally 

not practiced because the plant is an annual grass that primarily reproduces through seeds. 

Unlike many perennial plants that can regenerate from stem or root cuttings, sweet corn lacks the 

specialized tissues required to form new independent plants from vegetative fragments. As a 

result, cuttings are not an effective or common method for propagating this species (Bennetzen & 

Hake, 2009; Kiesselbach, 1999). Instead, sweet corn propagation relies on viable kernels that 

germinate under suitable environmental conditions. Seed propagation ensures proper genetic 

development and allows the plant to complete its full life cycle, from germination to flowering 

and kernel production. Therefore, while vegetative propagation methods such as cuttings are 

important in some crops, they play little to no role in the cultivation or natural regeneration of 

Zea mays L. convar. saccharata (Kiesselbach, 1999; Bennetzen & Hake, 2009). 

3.5 Plantings of Sweet Corn 

Planting in sweet corn (Zea mays L. convar. saccharata) is the primary method of 

propagation and is essential for successful crop establishment. Seeds (kernels) are typically sown 

directly into the soil at an appropriate depth, usually about 2–5 cm, depending on soil conditions 

and moisture levels. Proper spacing between plants and rows is important to ensure adequate 

light, nutrient availability, and air circulation, which support healthy growth and reduce 

competition. Germination occurs when environmental conditions such as temperature, soil 

moisture, and oxygen availability are favorable, allowing the seed to develop into a seedling 

(Kiesselbach, 1999; Bennetzen & Hake, 2009).  
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Additionally, staggered planting dates are often used in agricultural systems to ensure continuous 

harvest over time rather than a single peak production period. This practice supports market 

supply and reduces post harvest losses. Proper planting techniques, combined with 

environmental management, ensure optimal establishment and productivity of sweet corn crops 

(New Mexico State University, n.d.; AghaAlikhani & Mohammadi, 2022). 

3.6 Management of Pests and Diseases  

The management of pests and diseases in sweet corn requires an integrated approach that 

combines biological, cultural and chemical strategies. Because Zea may L. convar. Saccharata is 

highly susceptible to both insect pests and pathogens, effective management is essential to 

maintain crop health and yield quality. Farmers often implement crop rotation to reduce the build 

up of soil borne pathogens and insect populations. Rotating sweet corn with non host crops 

interrupts pest life cycles and minimizes disease transmission. Additionally the use of resistant 

hybrids has become a key strategy in modern agriculture, as these varieties are genetically 

selected to withstand specific pests and diseases (AghaAlikhani & Mohammadi, 2022; 

University of California IPM, n.d.). 

Field sanitation practices, such as removing crop residues and controlling weeds, further 

reduce the risk of pest infestation and disease spread. Monitoring systems are also used to detect 

early signs of infestation, allowing timely intervention and minimizing damage (Reay-Jones, 

2019; Olmstead et al., 2016). 
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Control of pests and diseases in sweet corn involves both preventive and reactive 

measures. Preventive control includes maintaining healthy soil conditions, proper irrigation, and 

balanced fertilization to strengthen plant resistance. Healthy plants are less vulnerable to both 

insect attacks and pathogen infection (Sparks, 1996). Chemical control methods such as the 

application of insecticides exceed economic thresholds However their use is carefully regulated 

to avoid environmental damage and resistance development. Biological control methods 

including the use of natural predators and beneficial microorganisms, are increasingly adopted as 

sustainable alternatives (University of California IPM, n.d.). Integrated Pest Management (IPM) 

combines these strategies to achieve effective environmentally responsible control. This 

approach reduces reliance on chemicals while maintaining crop productivity and ecosystem 

balance (Reay-Jones, 2019). 

3.7 Cultivation of Sweet Corn  

The Cultivation practices in sweet corn focus on optimizing environmental and soil 

conditions to support growth. Regular soil preparation, including plowing and leveling ensures 

proper aeration and root development. Weed control is essential during early growth stages, as 

weeds compete for nutrients, water and sunlight  (Sparks, 1996). Irrigation management is 

particularly important during critical stages such as tasseling and silking, where water stress can 

significantly reduce pollination success and kernel formation. Farmers often use controlled 

irrigation systems to maintain consistent soil moisture levels (New Mexico State University, 

n.d.).  
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3.8 Fertilizing  

Fertilization is a key factor in the successful cultivation of sweet corn, as the crop has 

high nutrient requirements, particularly for nitrogen, phosphorus and potassium. Nitrogen 

supports leaf and stem growth, phosphorus aids in root development and energy transfer, and 

potassium enhances overall plant health and resistance to stress (Sparks, 1996). Fertilizers are 

typically applied in stages, beginning with a base application before planting and followed by 

additional applications during vegetative growth. This staged approach ensures that nutrients are 

available when the plant needs them most, particularly during rapid growth and reproductive 

development. Soil testing is often used to determine nutrient levels and guide fertilization 

practices, preventing both deficiencies and excess that could negatively impact plant growth and 

environmental sustainability (AghaAlikhani & Mohammadi, 2022).  

3.9 Growth Stages  

The growth stages of sweet corn follow a structured progression that reflects its annual 

life cycle. These stages include germination, vegetative growth, reproductive development, and 

maturation. During germination the seed absorbs water and begins metabolic activity, leading to 

the emergence of the root and shoot (Bewley et al., 2013). The vegetative stage is characterized 

by rapid leaf and stem growth, which supports photosynthesis and biomass accumulation. This is 

followed by the reproductive stage, where tassels and ears develop, and pollination occurs. 

Finally the plant enters the maturation stage, where kernels develop and reach harvest readiness 

(Kiesselbach, 1999; Bennetzen & Hake, 2009). 
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3.9.1 Fruiting 

Fruiting in sweet corn refers to the development of kernels on the ear following 

successful pollination and fertilization. Each fertilized ovule becomes a kennel, resulting in rows 

of kernels arranged along the cob. The quality and uniformity of fruiting  depend on effective 

pollination and favorable environmental conditions during the reproductive stage (Kiesselbach, 

1999). During kernel development, sugars accumulate in the endosperm, giving sweet corn its 

characteristic taste. This stage is critical for determining both yield and quality, as environmental 

stress can lead to incomplete kernel formation or reduced sweetness (AghaAlikhani & 

Mohammadi, 2022). 

3.9.2 Harvesting 

Harvesting of sweet corn occurs when the kernels reach the “milk stage” which is when 

sugar content is at its highest and before it is conceded into starch. At this stage, kernels are 

tender, juicy and suitable for consumption. Harvest timing is critical as delays can significantly 

reduce quality (New Mexico State University, n.d.). Harvesting can be done manually or 

mechanically depending on the scale of production. After harvest, rapid cooling and processing 

are necessary to preserve sweetness and prevent deterioration. This is particularly important for 

commercial production intended for fresh markets or processing industries 

(Frutas-Hortalizas.com, n.d.). 

3.9.3 Pruning and Re-planting 

Pruning is generally not a major practice in sweet corn cultivation due to its growth habit 

as a single stem annual plant. However, the removal of damaged or disease plant parts may be 

carried out to prevent the spread of infection and improve overall plant health (Kiesselbach, 
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1999). Re-planting may occur when germination rates are low or when seedlings fail to establish 

properly. Farmers may re-paint seeds in affected areas to ensure uniform crop density and 

maximize yield. This practice is particularly important in large scale agricultural systems where 

consistency is essential for efficient production (AghaAlikhani & Mohammadi, 2022). 
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4 Economic Importance and Uses 

4.1 Global, Regional, and National Importance 

Sweet corn is one of the most economically important vegetable crops worldwide, valued 

for both its nutritional properties and commercial potential. Internationally it plays a major role 

in the processed food industry, particularly in the production of canned and frozen vegetables. 

Countries such as the United States, China and Brazil dominate global production and export 

markets, supplying large quantities to international trade networks (FAO, 2023; World 

Bank/WITS, 2024, as seen in Figure 5. Regionally, sweet corn contributes significantly to 

agricultural economies in temperate and subtropical regions, where it is cultivated for both 

domestic consumption and export. In Latin America, including countries like Coloma and Brazil, 

sweet corn supports smallholder farmers as well as commercial agriculture, providing income 

and employment opportunities (Frutas-Hortalizas.com, n.d.).  
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Figure 5  
The current global distribution of maize (Zea mays L.). (b) The ecoclimatic index (EI) for the current 
climate scenario of maize (Zea mays L.).  Image adapted from Global alterations in areas of suitability for 
maize production from climate change and using a mechanistic species distribution model (CLIMEX) - 
Scientific Figure on ResearchGate.  
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4.2 Value as a Traded Crop 

Sweet corn is a highly valuable traded crop, particularly in its processed forms such as 

frozen and canned products. GOlbal trade data indicate that millions of tons of sweet corn are 

produced annually with significant portions entering international markets. The United States is 

the leading exporter, followed by countries such as Hungary and Thailand, which specialized in 

processed sweet corn products (World Bank/WITS, 2024; Tridge, 2024). 

4.3 Market Structure 

The market for sweet corn is characterized by both large scale commercial producers and 

small local farmers. In developed countries, production is often highly mechanized and oriented 

toward export and industrial processing. In contrast, in developing regions, sweet corn is 

frequently grown for local markets and subsistence consumption (FAO, 2023). 

4.4 Products and Value Addition 

Sweet corn is used in a wide range of products, both  in raw and processed forms. Fresh 

sweet corn is consumed directly as a vegetable, often boiled or grilled. However a significant 

portion of production is processed into canned corn, frozen kernels, and ready to eat food 

products (Frutas-Hortalizas.com, n.d.). Value added products include corn based snacks, soups 

and mixed vegetable products, which extend shelf life and increase market value. The processing 

industry plays a crucial role in transforming sweet corn into commercially viable products that 

can be distributed globally (World Bank/WITS, 2024). 
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