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Abstract
Background and Objective: Cassava products available in market for human consumption are from different cassava varieties. The study
evaluated and compared some of the morphological and biochemical indices in 4 varieties of cassava (Manihot esculenta).
Materials and Methods: The morphological parameters assessed were number of nodes, internodes, petiole length, stem length, stem
color, leaf color and nature of branching per plant, while the biochemical indices were chlorophyll content of the leaves, hydrogen cyanide
and proximate composition of the roots. Four varieties of cassava used were TMS 96/0603, TMS 92/0326, TMS 30572 and Umucass 44.
Standard procedures were followed in the morphological and biochemical assessments. Results: The study showed morphological and
biochemical differences among the four cassava varieties. Umucass 44 variety had the highest number of nodes with the lowest value
for leaf petiole length compared to others. The early-branching and highest stem-length were observed in TMS 96/0603 variety, while
others showed late-branching. The varieties with light-green pigmentation had the highest total chlorophyll content (TMS
92/0326>Umucass 44) followed by greenish-purple (TMS 30572) and dark-green (TMS 96/0603). The chlorophyll b of TMS 92/0326 variety
was significantly different from the chlorophyll b of other varieties. TMS 92/0326 variety had the highest hydrogen cyanide content
compared to other varieties. Crude fibre content was higher than the carbohydrate content in Umucass 44 variety, but the reverse was
the case for other varieties. Conclusion: The study suggests the consumption of Umucass 44, TMS 96/0603 and TMS 30572 varieties based
on the low cyanide content.
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INTRODUCTION

MATERIALS AND METHODS

Manihot esculenta Crantz belongs to Euphorbiaceae
family, commonly known as cassava, is a woody shrub1.
According to Henry2, it is majorly cultivated as an annual crop
for its edible starchy tuberous roots in the tropical and
subtropical regions of the world. Ukpabi3 reported that
M. esculenta was highly ranked among crops that convert
light energy into chemical energy (carbohydrate) per unit
geographic area. However, this starchy tuberous root contains
cyanogenic glycosides and other nutritional content such as;
protein, fibre, ash and lipid. It was earlier reported by IITA4 that
M. esculenta serves as basic diet for millions of people,
especially Nigerian. Also, M. esculenta supply high yields of
energy per unit area compared to Zea mays and plays a
crucial role in food security, serves as a cash crop5,6. Manihot
esculenta has been used to make variety of products like;
chips, fufu, garri, starch flour, ethanol, biofuel, medicinal
products and feed for livestock7. Africa currently accounts for
more than 50% of the worldʼs annual output of 184 million Mt
in 2002, rising to 230 million Mt in 2008 with Nigeria being the
leading producer8. This rise in production in Nigeria was as a
result of improved M. esculenta varieties that have high
yielding capacity, pest and disease resistance9. Although, this
increase in production is considered low compared to the
population dynamics of Nigeria, which is on the increase
continuously. According to Aerni10, most subsistence farmers
have continued to use local cultivars which has resulted in low
yields due to insufficient supply of good planting materials.
Eze and Ugwuoke11 reported that cassava tuber yield is
influenced by both the quality of planting material used and
the agronomic practices employed.
Sequel to the role of M. esculenta in the food-web, mostly
in Nigeria, the study evaluated, compared some of the
morphological characteristics and biochemical indices of 4
cassava varieties (TMS 96/0603, TMS 92/0326, TMS 30572 and
Umucass 44) cultivated and consumed in Port Harcourt,
Nigeria.

The four varieties of cassava (TMS 96/0603, TMS 92/0326,
TMS 30572 and Umucass 44) used were obtained from the
Agricultural Development Programme (ADP), Port Harcourt,
Nigeria. The study was carried out at school-to-land farm
under ADP in the year 2017. The study compared some of the
morphological features and biochemical compositions of
these cassava varieties. The morphological parameters
assessed were number of nodes, internodes, petiole length,
stem length, nature of branching, stem color and leaf color
while the biochemical indices assessed were chlorophyll
content, hydrogen cyanide and proximate composition
(crude protein, carbohydrate, moisture, ash, crude fibre and
crude lipid).
The number of nodes of the cassava varieties were
determined by direct counting, while nature of branching,
stem color and leaf color were by visual observation. Also,
internodes, petiole length and stem length were measured by
using meter rule. For some of the biochemical indices, the
chlorophyll contents were obtained following standard
method12-14, while AOAC15 was used to determine the
proximate composition of these cassava varieties. The
hydrogen cyanide of the cassava varieties was determined
according to method earlier used by Onwuka16.
Statistical analysis: Data of all observations were analyzed as
Means±Standard deviation subjected to one-way analysis of
variance (ANOVA).
RESULTS AND DISCUSSION
Morphological characters and chlorophyll content: The
morphological characters assessed among the four cassava
plant varieties and the chlorophyll content of the leaves are
presented in Table 1 and 2, respectively. There are obvious
morphological differences among the varieties; Umucass 44
variety had the highest number of nodes with the lowest

Table 1: Morphological variation of 4 varieties of cassava
Cassava variety
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------Parameters
TMS 96/0603
TMS 92/0326
TMS 30572
Umucass 44
Time of planting
12/10/2017
12/10/2017
7/10/2017
12/10/2017
Number of nodes
40.00±10.00
38.00±8.73
37.00±00.70
46.00±2.12
Internodes (cm)
30.15±00.72
3.050±1.64
30.08±00.99
30.28±1.32
Petiole length (cm)
16.96±60.17
28.50±5.58
27.90±50.57
11.05±5.11
Stem length (cm)
75.66±30.60
69.66±4.04
55.00±40.24
66.50±2.12
Leaf color
Dark green
Light green
Greenish-purple
Light green
Stem color
Dark brown
Brown
Light green
Grey
Nature of branching
Early-branching
Late-branching
Late-branching
Late-branching
Mean±Standard deviation
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Table 2: Chlorophyll content (mg gG1) of 4 varieties of cassava

Cassava variety

Chlorophyll
-----------------------------------------------------------------------------a
b

TMS 96/0603
TMS 92/0326
TMS 30572
Umucass 44

47.09±1.54
54.40±1.47
46.74±2.24
47.43±2.00

Total chlorophyll

28.61±1.17
42.29±2.06
29.04±1.78
28.39±1.65

75.70±2.48
96.49±3.71
75.76±4.01
76.19±3.36

Mean±Standard deviation
Table 3: Proximate nutritional and hydrogen cyanide composition of 4 varieties of cassava

Composition

Cassava variety
-------------------------------------------------------------------------------------------------------------------------------------------------------------TMS 96/0603
TMS 92/0326
TMS 30572
Umucass 44

Crude protein (%)
Carbohydrate (%)
Moisture (%)
Ash (%)
Crude fibre (%)
Crude lipid (%)
Hydrogen cyanide (mg kgG1)

2.190
32.91
47.82
0.530
15.65
0.900
65.00

1.750
27.13
61.71
0.085
8.105
1.220
140.00

2.630
26.49
50.96
0.520
18.64
0.760
55.00

2.630
16.67
55.74
0.050
23.99
0.920
50.00

value for leaf petiole length compared to others (TMS 96/0603,
TMS 92/0326 and TMS 30572). The presence of more nodes
suggested that a short-stem length could be used during
vegetative propagation than long stem length with minimal
number of nodes. The early-branching was observed in TMS
96/0603 variety, while others (TMS 92/0326, TMS 30572 and
Umucass 44) showed late-branching and this early-branching
could be the reason for the highest stem-length recorded in
TMS 96/0603.
It was observed that the varieties with light-green
pigmentation had the highest total chlorophyll content
(TMS 92/0326>Umucass 44) followed by greenish-purple
(TMS 30572) and dark-green (TMS 96/0603). The
chlorophyll b of TMS 92/0326 variety was significantly
different from the chlorophyll b of other varieties
(TMS 96/0603, TMS 30572 and Umucass 44). The ratio of
chlorophyll a to chlorophyll b is approximately 1:1 in TMS
92/0326, while others (TMS 96/0603, TMS 30572 and Umucass
44) had a ratio of 1:2. Kim et al.17 documented that specific
wavelengths of light like blue-light are crucial in plant
physiological processes like germination, stem growth and
biomass accumulation. Also, Samuoliene et al.18 reported the
vital role of blue-light in chlorophyll biosynthesis and
chloroplast maturation, stomatal opening and enzyme
synthesis photosynthesis processes.

carbohydrate content in Umucass 44 variety, but the reverse
was the case for TMS 96/0603, TMS 92/0326 and TMS 30572
varieties. Across the varieties, higher percentage moisture
content showed lower percentage ash content. Also, crude
protein was low compared to carbohydrate among the 4
varieties. However, the carbohydrate content of the 4
M. esculenta varieties were lower compared to the work of
Adepoju and Nwangwu20 on cassava. The percentage crude
protein of the four varieties are within the range (1.2-3.5%) as
reported by Emmanuel et al.21, who investigated 6 cassava
varieties. The value of hydrogen cyanide in TMS 92/0326
variety was twice compared to other varieties (TMS 96/0603,
TMS 30572 and Umucass 44). According to Aregheore and
Agunbiade22, M. esculenta that grows in drought condition
usually has high cyanide toxins. Wilson and Dufour23
documented that low cyanide from sweet M. esculenta has
<50 ppm cyanogenic equivalents while high cyanide from
bitter M. esculenta has >100 ppm cyanogenic equivalent.
Most bitter M. esculenta varieties are tolerant to drought,
readily available in the market place and a lot cheaper in price
value24. Manihot esculenta intake with high cyanide content
may amount to food poisoning, which results in death25.

Proximate nutritional and hydrogen cyanide composition:

Manihot esculenta varieties differ in their morphological
and biochemical compositions. Umucass 44 variety had the
highest number of nodes with the lowest value for leaf petiole
length compared to others (TMS 96/0603, TMS 92/0326 and
TMS 30572). The early-branching was observed in TMS
96/0603 variety with the highest stem-length while others

CONCLUSION

The nutritional composition and hydrogen cyanide content
among the four cassava varieties varied (Table 3). This
observation is in line with the work of Chavez et al.19, who
documented that there is difference in the nutritive value of
M. esculenta roots. Crude fibre content was higher than the
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8.

(TMS 92/0326, TMS 30572 and Umucass 44) showed
late-branching. It was observed that the varieties with
light-green pigmentation had the highest total chlorophyll
content compared to dark-green pigmentation in the leaves.
The hydrogen cyanide content in TMS 92/0326 variety was
twice compared to other varieties (TMS 96/0603, TMS 30572
and Umucass 44). Crude fibre content was higher than the
carbohydrate content in Umucass 44 variety, but the reverse
was the case for TMS 96/0603, TMS 92/0326 and TMS 30572
varieties. Across the varieties, higher percentage moisture
content showed lower percentage ash content. These
variations in varieties confers their adaptability to various
agro-ecological zones which is important for plant breeding
program. This promote the capability of local farmers in
selecting good and quality planting materials to enhance
productivity and profitability of crop market value.

9.

10.

11.

SIGNIFICANCE STATEMENT
12.

This study showed that the ratio of chlorophyll a and b in
TMS 92/0326 variety is 1:1 with high total chlorophyll content,
even when the plant had late-branching. Also, the hydrogen
cyanide content was high when compared with other varieties
(TMS 96/0603, TMS 30572 and Umucass 44). The study
provides information on the nutritional composition of the 4
cassava varieties which guides the consumption and avert
health challenges in humans.
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