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Objective: The beneficial effect of cassava processing effluents and solid waste materials on plants is 

generating scientific interest in researches and this issue continues to draw significant attention specifically 

in maize plant. Therefore, this study is focusing on the biological implications of cassava waste peels on the 

physico-chemical and antioxidant properties of maize seeds.  

Materials & Methods: Maize seedlings (Zea mays) were purchased from uselu market in Benin City, Edo 

state, Nigeria. The seedlings were sorted, cleaned, and tested for viability using the method of floatation. 

The soil samples for planting the maize were collected from five (5) different points (A, B, C, D and E) close 

to a local cassava mill. The maize plants were grown for four weeks and subjected to the same atmospheric 

condition in the greenhouse located in the premises. Laboratory analysis of the growth parameters, biomass 

activities, soil profile, and antioxidant properties were carried out each week for a period of four (4) weeks 

on the growing maize plants of the various soil samples.  

Results: Results obtained recorded significant changes (p>0.05) in the growth parameters, biomass 

activities, soil analysis, and antioxidant properties among the various groups during a period of four (4) 

weeks.  

Conclusion: It is believed that the effluent from cassava processing site/plant when discharged on 

agricultural land causes biological and physiochemical changes as well as an increase in growth rate and 

biomass activities which are beneficial to the soil.  
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Preparation of Maize (Zea mays) Seeds 

 

Soil Sampling 

 

Experimental Design 

Cultivation/Planting of Maize Seedlings 
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Mode of Data Collection of Growth 

Parameters 

 

Determination of Plant Biomass 

 

Soil Analysis 

Soil pH 

 

Total carbon and Organic Matter 

Determination (Wet oxidation method) 
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Percentage Nitrogen Determination 

(Macro Kjeldahl Method) 

Determination of Phosphorus  

Statistical Analysis 

 

Results 

Growth of maize plant on cassava waste 

peels 
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Plant biomass of maize plant  
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Soil analysis and heavy metals in maize 
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Catalase Activities of Maize Plant  
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Chlorophyll Content in Maize Plant  

 [
 D

O
I:

 1
0.

61
18

6/
pb

p.
5.

2.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 p
bp

.m
ed

ila
m

.a
c.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                             7 / 15

http://dx.doi.org/10.61186/pbp.5.2.7
https://pbp.medilam.ac.ir/article-1-161-en.html


 

14 | Plant Biotechnology Persa Volume 5, Issue 2, 2023 

Biological Implications of Cassava Waste Peels on the Physico-Chemical… 

… 

 

 

 

 

±

Cyanide Content in Maize Plant 

±

 [
 D

O
I:

 1
0.

61
18

6/
pb

p.
5.

2.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 p
bp

.m
ed

ila
m

.a
c.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                             8 / 15

http://dx.doi.org/10.61186/pbp.5.2.7
https://pbp.medilam.ac.ir/article-1-161-en.html


 

Plant Biotechnology Persa Volume 5, Issue 2, 2023 |  15 

Augustine Osasemeaga Okpiabhele and Usunomena Usunobun 

Glutathione Peroxidase Activities in 

Maize Plant  

±

Malondialdehyde (MDA) Concentration 

in Maize Plant  

 [
 D

O
I:

 1
0.

61
18

6/
pb

p.
5.

2.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 p
bp

.m
ed

ila
m

.a
c.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                             9 / 15

http://dx.doi.org/10.61186/pbp.5.2.7
https://pbp.medilam.ac.ir/article-1-161-en.html


 

16 | Plant Biotechnology Persa Volume 5, Issue 2, 2023 

Biological Implications of Cassava Waste Peels on the Physico-Chemical… 

… 

 

 

 

 

±

Reduced Glutathione Content in Maize 

Plant  

 [
 D

O
I:

 1
0.

61
18

6/
pb

p.
5.

2.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 p
bp

.m
ed

ila
m

.a
c.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                            10 / 15

http://dx.doi.org/10.61186/pbp.5.2.7
https://pbp.medilam.ac.ir/article-1-161-en.html


 

Plant Biotechnology Persa Volume 5, Issue 2, 2023 |  17 

Augustine Osasemeaga Okpiabhele and Usunomena Usunobun 

±

Rhodanase Concentration in Maize 

Plant  

±

 

 

Discussion 

 [
 D

O
I:

 1
0.

61
18

6/
pb

p.
5.

2.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 p
bp

.m
ed

ila
m

.a
c.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                            11 / 15

http://dx.doi.org/10.61186/pbp.5.2.7
https://pbp.medilam.ac.ir/article-1-161-en.html


 

18 | Plant Biotechnology Persa Volume 5, Issue 2, 2023 

Biological Implications of Cassava Waste Peels on the Physico-Chemical… 

… 

 

 

 

 ≡

 [
 D

O
I:

 1
0.

61
18

6/
pb

p.
5.

2.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 p
bp

.m
ed

ila
m

.a
c.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                            12 / 15

http://dx.doi.org/10.61186/pbp.5.2.7
https://pbp.medilam.ac.ir/article-1-161-en.html


 

Plant Biotechnology Persa Volume 5, Issue 2, 2023 |  19 

Augustine Osasemeaga Okpiabhele and Usunomena Usunobun 

 

Conclusion 

Financial Support 

Conflict of Interest 

Acknowledgement 

References 

 

 

 

 

 

 

 

 

 

 

 [
 D

O
I:

 1
0.

61
18

6/
pb

p.
5.

2.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 p
bp

.m
ed

ila
m

.a
c.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                            13 / 15

https://www.ncbi.nlm.nih.gov/pubmed/?term=Dhas%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=22412292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chitra%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22412292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jayakumar%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22412292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mary%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=22412292
https://dx.doi.org/10.4103%2F0019-5278.93204
https://doi:10.4176/2375-4397.1000177
https://doi:10.4176/2375-4397.1000177
http://dx.doi.org/10.61186/pbp.5.2.7
https://pbp.medilam.ac.ir/article-1-161-en.html


 

20 | Plant Biotechnology Persa Volume 5, Issue 2, 2023 

Biological Implications of Cassava Waste Peels on the Physico-Chemical… 

… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 [
 D

O
I:

 1
0.

61
18

6/
pb

p.
5.

2.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 p
bp

.m
ed

ila
m

.a
c.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                            14 / 15

https://doi.org/10.14302/issn.2637-6075.jpae-17-1890
https://doi.org/10.14302/issn.2637-6075.jpae-17-1890
https://www.sciencedirect.com/science/article/pii/S0254629909003159#!
https://www.sciencedirect.com/science/article/abs/pii/S2352407319300150#!
https://www.sciencedirect.com/science/article/abs/pii/S2352407319300150#!
https://www.sciencedirect.com/science/article/abs/pii/S2352407319300150#!
https://www.sciencedirect.com/science/article/abs/pii/S2352407319300150#!
http://dx.doi.org/10.1016/j.plgene.2019.100182
https://www.sciencedirect.com/book/9780128164556/recent-advances-in-natural-products-analysis
https://www.sciencedirect.com/book/9780128164556/recent-advances-in-natural-products-analysis
https://www.sciencedirect.com/science/article/pii/B9780128164556000196
http://dx.doi.org/10.61186/pbp.5.2.7
https://pbp.medilam.ac.ir/article-1-161-en.html


 

Plant Biotechnology Persa Volume 5, Issue 2, 2023 |  21 

Augustine Osasemeaga Okpiabhele and Usunomena Usunobun 

 

 

 

 

 

 

 

 

 

 

 

 [
 D

O
I:

 1
0.

61
18

6/
pb

p.
5.

2.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 p
bp

.m
ed

ila
m

.a
c.

ir
 o

n 
20

26
-0

6-
10

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            15 / 15

https://www.sciencedirect.com/science/article/pii/B9780128164556000196
https://doi.org/10.1186/s41936-020-00170-2
http://dx.doi.org/10.61186/pbp.5.2.7
https://pbp.medilam.ac.ir/article-1-161-en.html
http://www.tcpdf.org

