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Abstract

A field study was conducted at Michael Okpara University of Agriculture, Umudike (latitude 05° 28" 51°" N, longitude
07° 32" 25" E, 120 m.a.s.l), Nigeria in 2021/2022 cropping seasons to evaluate the response of cassava (Manihot
esculenta Crantz) varieties to zinc biofortification. The treatments comprised of all combinations of the three cassava
varieties (TME 419, TMS 01/1371, TMS 98/0581) and three zinc rates (0, 5 10 kg/ha) in the form of zinc sulphate
(ZnS04+7H,0) which were fitted into a randomized complete block design with three replications. Results indicated
that the varieties were similar values for all the varieties except starch percentage, -carotene content, root zinc content
and zinc recovery efficiency (REzn). The application of zinc induced a positive response of root yield across the cassava
varieties. Highest fresh root yield, starch percentage, f-carotene content, root zinc content and zinc recovery efficiency
(REzn) were obtained at the application of zinc rate of 10 kg and 5 Kg ZnSO4.7H>O/ha. However, there was non-
significant interaction between variety and Zn application. Root length and weight of marketable roots/plant exhibited
positive and significant correlation with root yield of cassava while the regression analysis indicated that the level of
contribution of starch yield and weight of marketable roots/plant to fresh root yield was at 28.10 and 3.07 per cent,
respectively indicating that yield of the cassava varieties increased positively due to the effect of these variables. The
cassava variety (TMS 01/1371) that received 10 kg ZnSO4.7H,0O-ha™! gave the highest fresh root yield closely followed
by the interaction between these varieties (TMS 98/0581 and TME 419) and 10 kg ZnSO4.7H,0-ha™!. The least root
yield was recorded under TMS 98/0581 x 0 kg ZnSQ4.7H,O-ha!. The highest zinc uptake in roots, root zinc content
and zinc recovery efficiency were recorded under the interaction treatment of cassava variety (TMS 01/1371 x 5 kg
ZnS04.7H,0-ha™"). Therefore, for increased root yield, TMS 01/1371 x 10 kg ZnSO4.7H,0-ha™! can be adjudged to be
a viable option while for improved zinc biofortification in cassava roots, TMS 01/1371 x 5 kg ZnSOQ4.7H,O-ha! may
be considered for adoption by farmers in the agro-region.
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Introduction plants (Panda and Patra, 1999). Zinc acts as a metal
Cassava (Manihot esculenta Crantz), a dominant starchy  component of enzymes and as a functional, structural or
staple in the diet of people in sub-Sahara Africa (Dixon et  regulatory co-factor of a large number of enzymes
al., 2008; Maundu et al., 2009) is gaining attention as an  (Benesi ef al., 2004). Studies have shown that the rate of
industrial crop (Eze and Ugwoke, 2010). The crop is very  protein synthesis and protein content of zinc-deficient
tolerant of drought, heat stress and produces well even on  plants can be increased with the application of zinc
marginal soils (Muoneke and Mbah, 2007). The nutrient  fertilizer in the soil (Mousavi, 2011). Zinc is an essential
composition of cassava differs depending on varieties and ~ component of ribonucleic acid (RNA) polymerase, hence,
age of the harvested crop, soil conditions and other if removed, the enzyme becomes inactivated (Adeniyan
environmental factors (Manu-Aduening ef al., 2006; and Ojeniyi, 2005). In cassava, zinc deficiency leads to
Adjebeng-Danquah ef al., 2016; Njoku and Mbah, 2020).  chlorosis (Panda and Patra, 1999) and it is predominant
Nigeria produces approximately 45 million tonnes of among plants growing in highly, weathered acid soils and
cassava roots per annum, which is almost 19 % of in calcareous soils. Such deficiency can be corrected
production in the world (IFAD and FAO, 2005). In fairly by the soil application of zinc salts such as zinc
Nigeria, cassava production is well-developed and sulphate. Zinc plays a crucial role in human growth,
organized, especially in the south and central agro- development, reproduction and immunity.
ecological zones of Nigeria. More than forty (40) cassava  There is dearth information on the effect of zinc rate on
varieties have been released in commercial use in Nigeria  root yield and quality of cassava in degraded ultisols in
(Egesi et al., 2004 and Mbah et al., 2019). Cassavais very  southeast agro-ecology of Nigeria, hence, a study was
versatile as a food security crop and its derivatives such  undertaken to determine the effect of zinc application rate
as starch have highly diversified industrial applications  on root yield and nutritional quality of some cassava
such as confectioneries, glues, textile, papers, varieties.
biodegradable products, monosodium glutamate, drugs,
ethanol and biofuels (Ziska et al., 2009). Materials and Methods
Zinc as a micronutrient is a one of the most important  Experimental site
elements required by most field crops as it plays akeyrole  The field experiment was conducted at the Department of
in the production of chlorophyll. Zinc deficiency in soils Crop and Horticultural Sciences, Michael Okpara
lead to discoloration of plant leaves and stunted growth in ~ University of Agriculture, Umudike located within
latitude 05° 28" 51"" N, longitude 07° 32" 25" E, and at
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an elevation of 120 m.a.s.l.) in 2021/2022 cropping
seasons. Umudike is in the humid tropics and has a mean
rainfall of about 2177 mm with mean air temperature of
about 26 °C per annum. The rainfall in the region is
bimodal (long rainy season - April to July, short dry
season — August, short rainy season - September to
October). The dry season is between November and
March.

The weather data of the experimental site showed that the
total precipitation during the experimental period was
2079.8 mm and 2028.6 mm in 2021 and 2022 cropping
seasons, respectively (Table 2). The highest amounts
(493.9 mm) and (337.9 mm) were recorded in July (2021)
and April (2022), respectively. The minimum air
temperature ranged from 23.1 to 29.7 °C while the
maximum air temperature ranged from 30 to 35 °C in
2021. In 2022, the lowest minimum air temperature was
21 °C while the highest was 35 °C.

Soil analysis

After land preparation, composite soil samples were
collected from the top soil of all the experimental units
with the aid of a soil auger at a depth of 0 — 20 cm. A sub-
sample was collected and subjected to laboratory analysis
for the physical and chemical properties following
standard soil laboratory procedures. The physical and
chemical analysis of the composite soil of the
experimental site in 2021/2022 showed that the soil was
sandy loam texturally. The soil pH in water (6.2) was
moderately acidic and the soils were low to moderate in
nutrient composition with total nitrogen (0.226 g kg™),
available phosphorus (18.9 mg kg™!), organic carbon (1.58
g kg'") and organic matter (2.64 g kg™"). The exchangeable
cation values of potassium, calcium and magnesium were
0.234, 6.40 and 0.80 cmol kg™, respectively while zinc in
soil was 0.37 mg kg-1. The soil of the experimental site
was classified as sandy loam Ultisol (paleustalt) (USDA
classification).

Experimental design

The treatments consisted of all possible combinations of
three rates of zinc (0 kg ha'!, 5.0 kg ha'', 10.0 kg ha'!) and
three cassava varieties [TME 419, TMS 01/1371
(Umucass 38), and TMS 98/0581]. These were laid out as
a 3 x 3 factorial arrangement in a randomized complete
block design with three replications. The nine (9)
treatment combinations were as follows: TME 419 x Zn
0 kg ha'!; TME 419 x Zn 5.0 kg ha'';, TME 419 x Zn 10.0
kg ha''; TMS 01/1371 x Zn 0 kg ha'; TMS 01/1371 x Zn
5.0 kgha'; TMS 01/1371 x Zn 10.0 kg ha"!; TMS 98/0581
x Zn 0 kg ha''; TMS 98/0581 x Zn 5.0 kg ha'; TMS
98/0581 x Zn 10.0 kg ha™’.

Materials

The three cassava varieties used in the study were
obtained from the Cassava Programme, National Root
Crops Research Institute (NRCRI), Umudike, while the
micro nutrient (Zinc) in the form of Zinc sulphate
(ZnS0427H,0) substance was sourced from a reputable
Scientific Laboratory (ACONRAWS) in Enugu.
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Cultural practices

Each experimental plot size measured 3 x 3 m (9 m2) with
1 m gap as inter-plot and inter-block spacing. Cassava
planting was done at 1 m intra- and inter-row spacing,
which gave give a plant population of 10,000 plants-ha!.
Weed control was done manually with hand-hoe at 4, 8
and 16 weeks after planting (WAP) while slashing was
done at 9 months after planting (MAP). Compound
fertilizer (N:P:K 15:15:15) was applied at the rate of 400
kg/ha at 6 WAP. The zinc rates were mixed with the
fertilizer as per treatments and applied into the designated
experimental plots using the ring method.

Data collection

At harvest, the yield parameters assessed from the net plot
of 9 m? included root length, root girth, number of roots
per plant (marketable and unmarketable), weight of roots
per plant (marketable and unmarketable), and fresh root
yield (t ha'!). Also, proximate (dry matter, crude fibre, fat,
crude protein and carbohydrate), starch content, cyanide
potential, beta-carotene and zinc status of the roots from
the cassava varieties were carried out.

Nutritional composition

The crude fibre of fresh cassava root samples was
determined by the Wende method according to James
(1995). The fat content of fresh cassava root samples was
determined using solvent extraction in a Soxhlet
apparatus as described by Onwuka (2018). Crude protein
of the cassava root sample was determined using the
Kjedahl method as described by Chang (2003). The
carbohydrate content of the cassava fresh root sample was
calculated following the method described by James
(1995). The energy value was estimated using Atwater
factors according to Onwuka (2005). B-carotene content
was determined using the spectrophotometric method
(Onwuka, 2005). The amount of cyanide in the flour
obtained from the fresh roots of the cassava varieties was
determined using the alkaline picrate procedure outlined
by Cooke (1978) and modified by Onwuka (2005

The starch content was obtained following the procedure
outlined by Moorthy (1991) Determining zinc content in
cassava root was obtained using the dry ash extraction
method (Shuman, 1985). The Zn uptake of the root was
estimated as the product of zinc concentration and root
dry matter (mg-kg') (Zhu et al, 2001). Zinc recovery
efficiency was estimated as zinc content with zinc
application minus root zinc content without zinc
application divided by the amount of zinc applied to the
crop and it is expressed in percentage.

Statistical analysis

The variable data collected were analyzed for variance
using Genstat Discovery 14" Edition statistical software
package following the procedure for a factorial
experiment in a randomized complete block design. The
differences in means were performed with F-tests (LSD)
at P<0.05. Pearson’s correlation was carried out using
SPSS 25 Regression analysis was used to test associations
between root yield and zinc rate with linear model. Also,
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between root yield and dry matter content, as well as
between root yield and root zinc content, using a non-
linear model (Jandel, 1992).

Results

The root yield and yield components of cassava showed
that variety has no significant (p>0.05) effect on cassava
root yield and yield components (root diameter, root
length, weight of unmarketable roots/plants, weight of
marketable roots/plant and fresh root yield) (Table 1).
Zinc sulphate (ZnSOj) application rate showed significant
(p>0.05) effect on all the tested variables while the
interaction between variety and zinc rate had no
significant effect on the root yield and yield components
of cassava. The application of 10 kg ha™! of ZnSO4 had the
highest root diameter and weight of marketable
roots/plant which was comparable with 5 kg ZnSO4 ha™!
application. Furthermore, fresh root yield of cassava
(21.60 t ha'!) increased by 33.3 and 29.2 % relative to the
applications of 5 and 0.0 kg ZnSO4 ha’!, respectively.
Variety and ZnSOs application rate as well as their
interactions significantly affected root zinc uptake, root
zinc content, and zinc recovery efficiency of cassava. The
cassava variety “TMS 01/1371” had the highest amount
of root zinc uptake and zinc recovery efficiency which
was similar with TMS 98/0581 and TMS 419,
respectively. TMS 98/0581 exhibited the highest root zinc
content closely followed by TMS 01/1371 but at par with
TMS 01/1371.

The application of 10 kg ZnSO, ha'! had the highest root
zinc uptake which was at par with ZnSOj4 application rate
at 5 kg ha'! while 0 kg rate had the least uptake. However,
the application of 5 kg ZnSO4 ha™! had the highest root
zinc content which was comparable with plants treated 10
kg ZnSO4 ha'!. Zn recovery efficiency was similar across
all varieties. The interaction between cassava variety and
zinc rate indicated that TMS 01/1371 treated with 5 kg
ZnSO4 ha! had the highest root zinc uptake, root zinc
content and zinc recovery efficiency.

The proximate composition of fresh root yield of cassava
indicated that variety irrespective of zinc rate significantly
(P<0.05) affected dry matter, crude fibre, fat, energy
value, B-Carotene and starch yield but had no effect on
carbohydrate (Table 2). Conversely, except dry matter,
crude fibre and crude protein, ZnSOy rate significantly
affected all the other variables (crude fibre, fat, and
energy value) irrespective of cassava variety. The
interaction between variety and ZnSO4 rate had no
significant (P>0.05) effect on all the variables except fat,
and energy value. The cassava variety TMS 01/1371 had
the highest dry matter and crude fibre but at par with TMS
419 and TMS 98/0581, respectively while TMS 98/0581
cassava variety had highest fat (0.76 %).. It also had the
highest energy value (148.7 Kcal.) but comparable with
TMS 01/1371.

The application of 10 kg zinc per ha gave the highest
amount of fat while 5 kg zinc per ha gave the highest
carbohydrate. It also had the highest energy value but at
par with 0 kg ZnSO,4 rate. The significant interaction
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between variety and zinc rate showed that fat content was
highest in TMS 419 treated with 10 kg ZnSO4ha’!. TMS
01/1371 variety treated with 10 kg ZnSO, ha! had the
highest energy value. Variety and ZnSOj4 application rate
significantly (P<0.05) affected starch yield and pB-
carotene content but not with cyanide potential. The
cassava variety TMS 98/0381 gave the highest starch
yield which similar with TMS 419. B-carotene content
was highest in TMS 98/0581 which was not significantly
higher than TMS 01/1371. The application of 5 kg ZnSO4
ha™! gave the highest starch content and starch yield but at
par with 0 kg ZnSO4 ha™!. Plants treated with 10 kg ZnSO4
ha! had the highest B-carotene content which was
significantly higher than untreated plants.

Pearson’s correlation analysis showed that root length and
weight of marketable roots/plant had positive and
significant correlation with root yield of cassava with
correlation coefficients (r) of 0.64 and 0.73, respectively
(Table 3). Weight of marketable roots/plant indicated
significant and positive relationship with root length
(r=0.62) and root diameter (r=0.42), respectively.
Conversely, dry matter content had highly significant and
positive correlation with carbohydrate (r=0.96) and starch
content (r=0.98) while zinc uptake also exhibited
significant and positive correlation with crude fibre
(r=0.41). The other variables exhibited different strengths
of associations amongst themselves.

The results from the multiple linear regression analysis of
fresh root yield to some growth and yield components of
cassava (Table 4) indicated a significant model summary
in which out of the eight (8) variables in the analysis,
starch yield (b= 0.980, t= 28.102, P<0.000), weight of
marketable roots/plant (b= 0.103, t= 3.073, P<0.007)
exhibited significant and positive relationship with fresh
root yield of cassava (Table 4). The level of contribution
of starch yield and weight of marketable roots/plant to
root yield was at 28.10 and 3.073 per cent, respectively,
which implied that root yield of the cassava varieties
increased positively due to the effect of these variables.
The multiple linear regression analysis indicated a
significant model summary. The analysis showed that
starch yield had a positive effect on fresh root yield of
cassava (B=0.980, S.E =0.064, P=<0.001). Regression
analysis of root yield on growth and yield components
also showed that weight of marketable roots per plant
followed by number of marketable roots per plant, Zinc
uptake in root and dry matter content were important
characters that affected fresh root yield. Therefore, these
variables accounted for 98 per cent of the variations in
fresh root yield of cassava.

Zn uptake per 100 g fresh root yield showed positive and
significant (b= 0.063, t= 2.204, P<0.004) effect on fresh
root yield of cassava and that 2.2 per cent of the variation
in root yields explained by zinc uptake. Furthermore,
there was a negative but slightly significant (b= -0.0.099,
t=-2.893, P<0.010) effect between number of marketable
roots/plant and root yield, which implied that number of
marketable roots were reduced during root formation
which allowed for weightier root bulking thereby
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increasing root yield. The other predictors (length of root,
dry matter content and carbohydrate) had no significant
effect on root yield of cassava varieties.

Discussion

This study had demonstrated that zinc application
influenced cassava root yield and its quality. Varietal
differences were not observed on yield and yield
components. This was contrary to the view of Apea-Bah
et al. (2011) on the effect of genotypic difference on
cassava yield components. The results further showed that
favorable pH and more nutrient content in the soil
increased the rooting system and invariably crop yield.
The findings corroborate reports by Howeler (2002),
Fergeria et al. (2010) and Janket et al. (2018) in foliar
application of 2% ZnSO4*7H,0 micronutrient to cassava
genotypes compared to fertilizer application alone. It
indicates that zinc is an essential element in many
enzymatic reactions including dehydrogenases and
proteinases that aid molecular configurations between
enzymes and substrates. Similar responses in cassava root
yield to zinc application have earlier been reported by Ali
and Elkader (2014), and positive response in tuber yield
of potato have been documented by Mousavi et al. (2007),
Ahmed et al. (2011) and Panitnok et al. (2013) suggesting
that differences among genotypes might be due to
differences in plant characteristics, which influenced their
genetic responses to zinc application.

The response of variety to proximate composition of the
cassava emphasized the dynamics of micronutrient
deficiency in the soils. These observations aligned with
previous findings studies by Kennedy and Meyers (2005)
and Taylor et al. (2016) on iron and zinc in which the
estimated average requirement (EAR) for the zinc
micronutrient for non-modified cassava storage roots was
only 8 and 14 % EAR zinc for 1-6-year-old children and
non-lactating, non-pregnant West African women,
respectively. Furthermore, Okwuonu et al. (2021)
reported positive effects of biofortification of cassava
with zinc to address the deficiency of the micronutrient in
the diet of the people in the region. The correlation
findings showed that root length and weight of marketable
roots/plant had positive and significant association with
root yield of cassava. Similarly, Mulualem (2012)
reported positive and significant correlation between root
length of cassava, weight of marketable roots/plant and
fresh weight of roots. Also, Ugwu et al. (2020) indicated
significant and positive correlation between the amount of
zinc extracted from the soil and plant uptake of zinc,
which may be due to zinc transformation and availability
in soils. Furthermore, Pearson's correlations between root
yield of cassava and other yield components such as
weight of marketable roots and length of roots indicated
highly significant and positive according to Mbah et al.
(2019) in the works on twenty-eight high- and low-
cyanide cassava genotypes.
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Conclusion

This study had exhibited that the application of zinc
sulphate (ZnS04.7H>0) in the soil induced a positive
response of root yield in the cassava. Fresh root yield,
starch percentage, f-carotene content, root zinc content
and zinc recovery efficiency (REzn) increased with
ZnS04.7H,0 application over Control. The highest root
yield was recorded on those treated with 10 kg
ZnS04.7H,0-ha!. The cassava variety (TMS 01/1371)
that received 10 kg ZnSO4.7H,O-ha! gave the highest
fresh root yield closely followed by TMS 98/0581 and
TME 419 that also received 10 kg ZnSO,.7H,O-ha™! while
TMS 98/0581 x 0 kg ZnSO4.7H,0-ha'! had the least root
yield. However, the highest zinc uptake in roots, root zinc
content and zinc recovery efficiency were recorded under
the interaction treatment of cassava variety (TMS 01/1371
x 5 kg ZnSO04.7H,0-ha!). Therefore, for increased root
yield, TMS 01/1371 % 10 kg ZnSO4.7H,O-ha'! can be
adjudged to be a viable option while for improved zinc
biofortification in cassava roots, TMS 01/1371 x 5 kg
ZnS04.7H,0-ha! may be considered for farmers in the
agro-eco-region to adopt.
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able 1: Root yield, yield components, zinc concentration in root, zinc content and zinc recovery efficiency of cassava as influenced
by variety and zinc rate in 2021/2022 cropping seasons in Umudike, Nigeria

Treatment Weight of Weight of  Fresh Zn uptake Root zinc Zinc
Root Root unmarketable marketable root in root content recovery
diameter  length  roots/plants roots/plants yield (mg100g~ (mgl100g  efficiency
(cm) (cm) (kg (kg) (t/ha) D) " (%)

Variety (V)

TME 419 6.39 28..5 0.42 1.79 19.08

0.788 0.2909 0.59

TMS 01/1371 6.90 29.0 0.55 1.80 17.46

0.864 0.3314 1.02
TMS 98/0581 6.64 32.8 0.82 1.94 19.44
0.841 0.3317 0.36

LSD.0s ns ns ns ns ns 0.03194 0.0319 0.542

Zinc rate (Z) (kg/ha)

0 5.85 17.6 0.21 1.405 15.30 0.763 0.2772 0.01

5 6.61 37.9 0.92 2.020 19.09

0.859 0.3516 1.49

10 7.46 34.8 0.65 2.108 21.60

0.862 0.3252 0.48
LSD(.05) 1.296 9.25 0.530 0.2661 2.149
0.0319 0.0319 ns

V x Z (Interaction)

TME 419 x 0 5.94 15.5 0.12 2.07 17.22

0.827 0.2534 0.01
TME 419 x 5 6.75 31.0 0.47 1.42 18.78

0.757 0.3174 1.28
TME 419 x 10 6.48 39.0 0.67 1.88 21.23

0.780 0.3020 0.49
TMS 01/1371 x 0 6.55 15.3 0.29 1.43 12.67

0.747 0.2714 0.00
TMS 01/1371 x 5 6.55 35.7 1.04 1.85 17.52

0.940 0.3982 2.54
TMS 01/1371 x 10 7.61 36.0 0.31 2.12 22.19

0.907 0.3245 0.53
TMS 98/0581 x 0 5.06 22.0 0.23 1.37 16.00

0.847 0.3067 0.00
TMS 98/0581 x 5 6.55 47.0 1.27 2.33 20.96 0.843 0.3391 0.65
TMS 98/0581 x 10 8.30 29.5 0.97 2.14 21.37 0.833 0.3492 0.42
LSD.0s) ns ns ns ns ns 0.0553 0.0553 0.938

Table 2: Proximate composition, starch content, starch yield, cyanide content and B-carotene content of fresh root yield of cassava as
influenced by variety and zinc rate in 2021/2022 cropping seasons in Umudike, Nigeria

Treatment Dry Crude Crude Carbo- Energy  Starch Starch Cyanide p-Carotene
matter fibre Fat protein hydrate  value content yield potential content
() (%) (Kcal) (%) (mgkgh)  (ug/g)
Variety (V)
TME 419 38.81 1.496 0.583 1.756 31.62 138.7 30.80 9.19 30.53 5.61
TMS 01/1371 40.89 1.628 0.531 1.792 32.51 142.0 31.53 8.70 29.52 7.02
TMS 98/0581 35.22 1.570 0.760 2.047 33.42 148.7 32.60 10.41 28.10 7.95
LSD(.05 2.218 0.0813 0.179 ns ns 9.58 ns 1.278 ns 1.981
Zinc rate (Z) (kg/ha)
0 37.29 1.542 0.569 2.004 32.88 144.7 32.10 7.96 28.35 5.57
5 38.24 1.614 0.546 1.863 35.17 153.0 34.08 11.14 27.87 7.30
10 39.40 1.537 0.760 1.727 29.50 131.7 28.74 9.20 31.93 7.72
LSD(.05 ns ns 0.1792 ns 2.268 9.58 2.457 1.278 ns 1.981
V x Z (Interaction)
TME 419 x 0 37.54 1.487 0.533 2.073 31.69 139.9 30.74 8.34 28.29 4.81
TME 419 x 5 40.01 1.550 0.567 1.747 34.57 150.4 33.19 10.47 30.72 4.72
TME 419 x 10 34.33 1.450 0.650 1.447 28.58 143.2 28.48 8.74 32.57 7.32
TMS 01/1371 x 0 38.41 1.573 0.627 1.840 32.56 124.4 31.89 6.39 28.52 6.18
TMS 01/1371 x 5 42.36 1.710 0.523 1.820 36.58 158.3 35.56 11.08 27.00 7.89
TMS 01/1371 x 10 33.39 1.600 0.443 1.717 28.39 144.9 27.13 8.63 33.04 7.01
TMS 98/0581 x 0 40.48 1.567 0.547 2.100 34.39 126.0 33.68 9.14 28.23 5.72
TMS 98/0581 x 5 40.30 1.583 0.547 2.023 34.36 150.4 35.50 11.88 25.89 9.31
TMS 98/0581 x 10 37.41 1.560 0.187 2.017 31.53 150.9 30.61 10.23 30.18 8.82
LSDo.0s ns ns 0.3103 ns ns 16.59 ns ns ns ns

*_ Correlation is significant at the 0.01 level (2-tailed), *. Correlation is significant at the 0.05 level (2-tailed).
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Table 4. Regression estimates of fresh root yield of cassava on some growth and yield components of
cassava as influenced by variety and zinc rate in 2021/2022 cropping seasons in Umudike, Nigeria

Unstandardized Standardized T Sig.

Coefficients Coefficients Probability

B S.E Beta
Length of roots (cm) 0.011 0.010 0.032 1.049 0.308
Number of marketable roots/plant -0.054 0.019 -0.099 -2.893 0.010
Weight of marketable roots/plant (kg) 0.516 0.168 0.103 3.073 0.007
Zinc concentration in root (mg/100g) 2.646 1.200 0.063 2.204 0.041
Dry matter content (g) -0.595 0.345 -0.547 -1.724 0.102
Carbohydrate (%) >-0.451 0.353 -0.411 -1.278 0.217
Starch yield (t/ha) 1.792 0.064 0.980 28.102 0.000

Dependent Variable: Root yield (t/ha), S.E: Standard error of means, P<0.001%**:

Significant at 0.001,

P<0.01*: Significant at 0.01, R = 0.994, R? = 0.988, Adjusted R? = 0.982.

Table 3. Matrix of Pearson’s correlation of fresh root yield and growth, yield components of cassava as influenced by variety and zinc rate in 2021/2022
cropping seasons in Umudike, Nigeria

Zinc
conc.
Weight of in
-Root Root Root marketable Dry Crude Starch Hydrogen root
yield length diameter roots/plant matter fibre Carbohy- (mg/ cyanide (mg/
(t/ha) (cm) (cm) (t/ha) (g) (%) drate (%) 100 g) (mg/kg) 100g)
Root length (cm) 0.64™
Root diameter (cm) 0.33 .320
Weight of marketable
roots/plant (t/ha) 0.732" 0.616™ 0.415" 1.00
Dry matter (g) -0.468" -0.050 -0.288 -0.143 1.00
Crude fibre (%) -0.108 0.176 0.277 0.155 0.328 1.00
Carbohydrate (%) -0.454" -0.028 -0.281 -0.127 0.996" 0.315 1.00
Starch (mg/100 g) -0.460" -0.045 -0.307 -0.139 0.985" 0.248 0.986™ 1.00
Hydrogen cyanide 0.343 -0.007 0.256 0.160 -0.407" -0.357 -0.378 -0.323 1.00
(mg/kg)
Zinc concentration in
root (mg/100 g) 0.198 0.285 0.010 0.151 0.137 0.406 0.143 0.076 -0.089 1.00
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