
Zea mays 
 

INTRODUCTION 
 
Zea mays is a cereal grain domesticated in 
Mesoamerica and subsequently spread 
throughout the American continents. After 
European contact with the Americas, maize 
spread to the rest of the world. 
Maize is the most widely grown crop in Europe 
and America. 
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GENERAL INFORMATION 
 
Scientific name: Zea mays L. 
Common name(s): Corn (English), Mais, 
Granoturco (Italian) 
Family: Poaceae 
Growth duration: annual/biennial 
 
DESCRIPTION 
 
Stem: erect, with many nodes, casting off flag-
leaves at every node. Under these leaves and 
close to the stem grow the ears. 
Height: 2.5 m   
Growth rate: fast 

 
Figure: mature root system of corn; 1 side of the squares 
measures 30 cm (J. E. Weaver, 1926) 
 
Root habit 
 
It has a coarse fibrous root system which 
spreads widely and penetrates deeply. 
As illustrated by J. E. Weaver for a mature corn 
grown in loess soil in eastern Nebraska, most of 
the roots were found in the first 30-50 cm of 
soil. The longest extended into the first meter of 
soil, or even deeper. The roots either ran 
straight downward from the base of the plant or 
obliquely outward to a distance of 50 cm or 
more and then, with a graceful curve, took the 
perpendicular line of growth. Thus, over 35.5 
m3 of soil were quite thoroughly drawn upon 
for water and nutrients by the roots of a single 
plant. 
 
Foliage.  
 
Large, ribbon lanceolate or large lanceolate 
leaves, ciliated at the edge, grow from opposite 
sides of the plant in an alternating pattern. 
 
Flower 
Spikelets are unisexual; male and female ones 
are bunched in different inflorescences. 
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Staminate (male) flowers are borne on the tassel 
terminating the main axis of the stem. Spikelets 
have one, two, rarely three flowers.  
Pistillate (female) flowers take shape inside leaf 
collars.  
 

 
Photo: male (left) and female (right) inflorescences  
-www.en.wikipedia.org- 
 
Fruit/ seed 
The fruit is a caryopsis of different 
consistencies (from mealy to hyaline), of 
different sizes and colors. The average number 
of kernels per cob is 500-1000. 
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CULTURE 
Because it is cold-intolerant, in the temperate 
zones maize must be planted in the spring. Its 
root system is generally shallow, so the plant is 
dependent on soil moisture. As a C4 plant (a 
plant that uses C4 carbon fixation), maize is a 
considerably more water-efficient crop than C3 
plants (plants that use C3 carbon fixation). 
 
USE AND MANAGEMENT 
 
Maize is a valuable cereal, food and fodder 
crop. Many forms of maize are classified as 
various subspecies related to the amount of 
starch each had (Flour corn, Popcorn, Dent 
corn, Flint corn, Sweet corn, Waxy corn, 
Amylomaiz, Pod corn, Striped maize). 
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Starch from maize can also be made into 
plastics, fabrics, adhesives, and many other 
chemical products. 
Stigmas from female corn flowers, known 
popularly as corn silk, are sold as herbal 
supplements. 
The corn steep liquor, a plentiful watery 
byproduct of maize wet milling process, is 
widely used in the biochemical industry and 
research as a culture medium to grow many 
kinds of microorganisms. 
Maize is also used as a biomass fuel, such as 
ethanol. 
"Feed corn" is being used increasingly for 
heating; specialized corn stoves (similar to 
wood stoves) are available and use either feed 
corn or wood pellets to generate heat. 
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USE IN PHYTOREMEDIATION 
 

---------------------------------------------Experiment 1------------------------------------------ 
 

Contaminants of concern 
 
Plant species 
 
Interaction of plant and contaminants: 
Tolerant plant (enhancement of microbial 
community) / phytoremediation 
 
Mechanism involved in phytoremediation: 
Phytostabilisation/rhizodegradation/phytoaccumul
ation/phytodegradation/phytovolatilization/ 
evapotraspiration 
 
Types of microorganisms associated with 
the plant 
 
Laboratory/field experiment 
 
 
Initial contaminant concentration 
 
 
 
 
 
 
Length of Experiment 
 
 
Post-experiment contaminant content 
 
 
 
 
 
 
 
 
 
 
 
 
Post-experiment plant condition 
 

Pb 
 
Zea mays 
 
Phytoremediation 
 
 
 
Phytoaccumulation 
 
 
 
 
Not reported in the publication. 
 
 
Laboratory experiment (cultivation in pots 
kept in a controlled outdoor vegetation hall). 
 
Pb concentrations measured in the two 
contaminated sites (soil S and M) reached 
58500 mg Pb/kg and 1200 mg Pb/kg, 
respectively. The mean concentration 
values±S.D. are 1360±10 mg/Kg for soil S 
and 200±2 mg/Kg for soil M. 
 
The above-ground biomass was harvested 
after 130 days from maize sowing... 
 
The split addition of 3, 6 and 9 mmol 
EDTA/kg increased linearly the Pb content in 
the aboveground biomass on both soils. 
The highest Pb content was observed in maize 
grown on more contaminated soil S and 
treated with 9 mmol EDTA/Kg (365±44 mg 
Pb/Kg), which corresponds to a 4-fold 
increase in Pb concentration compared to the 
control (86.1±15.5 mg/kg). 
The addition of 3 and 6 mmol EDTA/kg 
roughly resulted to a 2- and 3-fold increase 
compared to the control. 
 
Effect of EDTA: the only statistically 
significant decrease in maize biomass yield 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Soil characteristics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Age of plant at 1st exposure  
(seed, post-germination, mature) 
 
Requirements for phytoremediation  
(specific nutrients, addition of oxygen) 
 
 
 
 
 
 
 
 
 
 

was observed in both soils after the addition 
of 9 (3 x 3) mmol EDTA/Kg. In addition, 
maize plants treated with 9 mmol EDTA/kg 
exhibited visual chlorosis and necrosis 
symptoms and died.  
 
Effect of Pb contamination

 

: maize grown on 
less contaminated soil M produced 5-fold 
higher biomass yields than plants grown on 
more contaminated soil S. This is not only due 
to higher heavy metal contents, but the low 
pH of the soil S plays an important role here 
as well.  

 
The table below (from the reported 
publication) summarizes basic physico-
chemical soil characteristics and total heavy 
metal contents for the two sampling sites S 
and M. 

 
 
Seeds 
 
 
Incubation experiments showed that EDTA is 
a more efficient Pb–chelating agent compared 
to EDDS, removing as much as 60% of Pb 
from soil.  
The synthetic chelating agent 
ethylenediaminetetraacetic acid (EDTA) was 
added at different concentrations: 0, 3, 6, 9 
mmol/kg. 
It is necessary to minimise the risks associated 
with the strong persistence and possible 
migration of the Pb–EDTA complexes, 



 
 
 
 
 
Contaminant storage sites in the plant  
(root, shoot, leaves, no storage) 
 
Reference 
 

especially in highly contaminated acidic soils. 
Maize was fertilised with 1 g of N 
(NH4NO3); 0.16 g of P and 0.4 g of K 
(K2HPO4) per pot. 
 
No storage sites. 
 
 
M. Komarek, P. Tlustos, J. Szakova, V. 
Chrastny, V. Ettler, 2007. The use of maize 
and poplar in chelant-enhanced 
phytoextraction of lead from contaminated 
agricultural soils. Chemosphere 67 640–651 
 

 
 
 
 

 
---------------------------------------------Experiment 2------------------------------------------ 

 
Contaminants of concern 
 
 
Plant species  
 
Interaction of plant and contaminants: 
Tolerant plant  (enhancement of microbial 
community) / phytoremediation 
 
Mechanism involved in phytoremediation: 
Phytostabilisation/rhizodegradation/phytoaccumul
ation/phytodegradation/phytovolatilization/ 
evapotraspiration 
 
Types of microorganisms associated with 
the plant 
 
Laboratory/field experiment 
 
 
Initial contaminant concentration 
 
 
 
 
Length of Experiment 
 

2 crude oil types: Escravos light and Forcados 
light 
 
Maize (Zea mays) variety TZ SR-N 
 
Sensitive plant 
 
 
 
No phytoremediation 
 
 
 
 
Not reported in the publication. 
 
 
Laboratory experiment (cultivation in pots 
laid out under natural conditions). 
 
Experiment I and II: crude oil was added at 
0.5- 15- 25 and 40 ml/Kg soil 
Experiment III: crude oil was added at 0- 1.0- 
1.5- 2.0 and 2.5 ml/Kg soil 
 
3 weeks after seeding 
 



Post-experiment contaminant 
concentration 
 
Post-experiment plant condition 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Soil characteristics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Age of plant at 1st exposure  
(seed, post-germination, mature) 
 
 
Requirements for phytoremediation  
(specific nutrients, addition of oxygen) 
 
Contaminant storage sites in the plant  
(root, shoot, leaves, no storage) 
 

Not reported in the publication 
 
 
Experiment I: soils polluted with crude oil had 
reduced germination percentage and the 
effects increased with increase in level of 
pollution (table 3 in the reported publication). 
Experiment II: when crude oil was applied to 
soil samples containing maize seedlings that 
were 2 weeks old, the seedling dried out after 
about 5 days. However, seedlings in soils 
treated with pollution levels of less than 2.5 
ml/Kg of soil were not significantly affected.  
Experiment III: application of crude oil up to 
1.5 ml/Kg soil pollution level significantly 
reduced plant height. 
When treatment levels of greater than 5 ml/Kg 
crude oil were used, all the plants wilted and 
dried out 4–6 days after oil application. 
Initially there was chlorosis of leaves and the 
entire plants later turned brown. 
 
The table below (from the reported 
publication) shows the properties of soil used 
for the experiment. 
 

 
 
Experiment I: seeds 
Experiment II and III: 2 weeks old seedlings 
(35 to 45 cm in height). 
 
No requirements. 
 
 
Not reported in the publication. 
 
 



Reference 
 

I. A. Ogboghodo, E. K. Iruaga, I. O. 
Osemwota, J. U. Chokor, 2004. An 
assessment of the effects of crude oil pollution 
on soil properties, germination and growth of 
maize (zea mays) using two crude types – 
forcados light and escravos light. 
Environmental Monitoring and Assessment 
96: 143–152,  
 

 
 
 


