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Abstract — The experiment was conducted to aess the
ability of selected cassava varieties (TME 4., TMS 30555,
TMS 1850, TMS 942 & TMS 30572) to absorb iodinewhen
agronomicallyfortified by fertilizing with different rate s of
potassium iodide( KI) of (0, 0.25, 0.5 and 1g) at 8, , and 12
weeks after planting (WAP). The pot experiment was
arranged in a split-9lit design replicated 3 times.
Parameters measured were plant height, numb of tubers,
tuber weight and iodine content of tuber. Resus showed
that rate and time of iodine application did not sgnificantly
affect cassava growth rate (plant height) and tuberyield.
lodine content in all five varieties increased with increasing
rates of applied iodine respective of time of aylication.
TME 419 and TMS 30555had strongest association betwee
rate and time of iodine application and iodinecontent in
tubers at 12 WAP (r=0.86 and 0.81 respective). Application
of 0.25¢g per cassavatand, which translates to 2.kg Kl/ha,
at 12WAP is recommendedor agronomic biofortification of
cassava. Further field studies should be carried out to
determine the effectivenessof agronomic fortification of
cassava using TMS 419 and TMS 30555.
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. INTRODUCTION

Food supply @ the ever increasing population of °
human race is not the only nutritional concern afious
stakeholders in the human healtind nutrition sector.
Hidden hunger or mineral deficiency is a major conc
especially in the developingaosld whose staple diet
devoid of the super food (berries, kalentils, avocados,
etc.), rich in minerals and vitamingl]. Though, the
dependence of single stapdg people of the developir
world might meet baseline logies needs, it cannsatisfy
nutritional needs [2].Forty ninper cent of Africans an
69 per cent of South East Asians lack vitami, 43 per
cent of African and 54 per cent of EastMediterranean
people lack the recommended level of ior [2].

lodine deficiency disorder (IDD) is a preventabied.
treatable human health problem [sence of lodine il
the diet affects the production of hormone, thynottat
supports normal growth and develognt in humans and
deficiency is expressed as @mjed thyroid gland oiter)
[4].

Strategies to remedy micronutrient deficienci
including IDD such as pwisior of dietary
supplementationcomprising fruits, vegetable, anirr
products and processed fortified food have noteved
much success because ghapproach: are out of the
reach of the target populatiatue to theirhigh costs[5].
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The above suggest thhiofortification of popularstaples
with higher nutritious content will have greaterpiact

Biofortification involves increasing the concentoat of
minerds and vitamins in edible ple parts to improve
consumer health [6],[7],[8kither by genetic or agronor
means of fertilization [9]The GlobalChallenge program
has listed iodineamong the main micro nutrients tt
require attention in the biofortification program.in
addition cassava is among the sts earmarked for
biofortification [10].

The success dbiofortification of crops with essenti
micro-nhutrients by fertilization | a function of the mineral
mobility in the soil, theplant aid exchange site together
with the composition of the s [11]. The fact that iodine
is mobile in the soilmay likely mean that it might be
successfuin cassava biofortificati12]. Theinclusion of
cassava among the targeted sis for biofortification is a
step in the rightlirection because cassava is consume
about800 million people in si-Saharan Africa [13]. Its
acceptability for cultivation stems from the fabat it is
agronomically asy to cultivate exhibits superior storage
potential of its productgossesses ttability to thrive on
marginal landand erratic rainfall conditic, certainty of
obtaining sme vyield even under the most adve
correletions and flexibility in terms of plang and harvest
[14].

Several improve varieties of cassava have |
developed andntroduced to farmersn the rainforest
region of Nigeriaand it is necessary to invegate which
of those varieties will successfully retain iodine its
tubers for human consumption.

The experinent was therefore conducted

Evaluate effect of agrondmfortification on growth and
yield of cassava.

Determine the optimum
fortification of cassava.

rate and time iodine

[I. M ATERIALS AND METHODS

Sudy Area

The pot experimentvas conducted in the teach and
research fan University of Calabar, Southeastern Nige
between November 2011 July 2012. Calabar lies
between latitude 415°and 5° N and longitude 8° . It
falls within the tropical rainforest climatic zonwith
typical primary vegetatiorand mostly secondary foit
regrowth vegetation [15]It exhibits distinct dry and we
season with annual rainfall ranging from 19(m -
2000mm, Relative Humidity between & 91% [16],
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average of 4.6hrs of sunshind7] average annual
temperature between 25° — 32.5 °C [16]

Five cassava varieties TME 419, T 30555, TMS
1850, TMS 942 and TMS0572 were selected ' the
trials. lodine wasupplied as potassium iodide( at rate
of 0, 0.25, 0.50 and 1.0g applied individual pottec
plants at 8, 10 and 12esks after planting (WAP). Tt
experiment was a 3 x 4 x 5 factataid out in asplit-split
plot design replicated three times.

Planting Procedures

Plastic basins with bottom diameter of 35cm andjl
50cm were perforated at the bottom and filled waih soil
up to 5cm from the brim. Two 20 cm by stem cuttof
matured healthy cassava of the cassava vis were
planted in each container but lateintred to one whe
seedlings hand established. Each pot was wateitdd
four litre of tap water after planting. Plantingsvdone ir
November 2012 and harvested in July 2(The seedlings
were mainly rain fed >»xept in the dry mcths of
December and January where pots were irri¢c manually
with four litres of water when necessdtyperimental pots
were kept weedree by hand pulling throughout tl
duration of the experiment.

Application of lodine

The required rates of iodin8,(0.25, 0.50 and.0 g KI)
were weighed using sensitialance (model: Sct Pro).
lodine () as potassium iodide (Klwas applied to
individual plants by bnding at 8, 10 and IWAP.
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Data Collection and Laboratory Analysis

Growth rate as incremeint plant heigr was taken at 8,
10, 16, 20 24, 28 and 32 WAP.At harvest numbeubéis
and tuber weight per pot were determined. A
weighing, tubersampléx eacl treatment were taken to
the laboratoy to determine the content of iodine in :
tuber.Tuber ddine content was determined in the
laboratory using the Xay fluorescence method of iodi
determination [18Representative samples of cass
leaves were also collected, o-dried and analysed for
iodine content, as was done with the tut
Data Analysis

Growth and yield data were analysstatistically by the
analysis of variance (ANOVA) technique of the «split
plot design and means were separated using thean
multiple Range test at 5%vel of probability, using th
Gen Stat for Windows, "8 edition. The association
between rate of iodingpplication and tuber iodircontent
was determinedsing correlatio coefficient.

Ill. R ESULTS

Growth and Yield

Cassavavariety TMS 942, product the tallest plants in
response toiodinapplication thereby having the high
growth rate. Howeverratand time of iodine application
had no effect on plant hei¢ (Table I). Significant
difference in plant heighinly occurred at the early stac
of the plant life and interaction effect was also siigaifit
within the first 8 WAP.

Table 1.Monthly plant height of five cassava varieties uigihcd by rateandime ofiodine application

Variety Weeks after planting (WAP)

8 12 16 20 24 28
TME 419 32.33 53.25¢ 55.20 67.2 77.¢ 110.6
TMS 30555 32.00¢ 60.7% 75.20 91.9 115.2 147.G
TMS 1850 25.88° 43.04 49.80F 64.7 79.1° 132.G
TMS 942 39.7% 47.77F 55.00" 68.8 91.4 188.G
TMS 30572 23.33 46.7% 54.06" 65.7 92.4 131.6
Rate
0g Kl 28.93 50.20 59.10° 72.5 94.7 130.G
0.25 g KI 33.37 48.60° 5490° 73.4 89.F° 133.0
0.5gKI 30.8% 52.20° 61.10° 70.5 90.7 136.0
1.0 g Kl 29.50 49,53 56.20° 70.7 9.6 175.6
Time
8WAP 29.1% 51.62° 59.00° 71.5 94.7° 132.G
10WAP 33.30° 52.12° 60.40° 75.2 92.¢ 167.6
12WAP 29.53 4717 54.10° 68.3 87.C 132.G
Interaction
VxR * NS NS NS NS NS
VXT NS NS NS NS NS NS
RxT * NS NS NS NS NS
VXRXT ok NS NS NS NS NS

Means followed by same letters in each column atesignificantly differenat p.05 by Duncn multiple range test

* - significant

Though cassava varieffMS 942 recorded the highe
mean tuber yield (weight) when 1.0§KI was applied at
10WAP, the difference in weight was not due iodine
application because the observed weights were

NS = not significant.

significantly different Tuber number per plant w
markedlyvaried by iodine application, varieties TMS ¢
and 3057ignificantly expressing higher number of tu
per plant than the other variel(Table II).
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Table 2. Effects of rateend time of iodine application on tuber yi (kg) in five varieties ocassava

Variety Number of Tubers Tuber weight kg/ha
TME 41¢ 3.46 1.45
TMS 3055! 2.7% 1.24
TME 189( 3.27 1.28
TME 942 4.33 1.67
TME 3057« 454 1.76
Rate

OgKI 3.7% 1.52
0.25gKI 3.40 1.25
0.50gKI 4.00 1.50
1.0gKI 3.50 1.66
Time

S8WAP 3.70 1.358
10WAP 4.00 1.65
12WAP 3.27 1.44
Interaction

VXR NS NS
VXT NS NS
RxT NS NS
VXRXT * *

Means followed by same letters in each column atesignificantly differenat p.05 by Duncn multiple range test

* = significant

Interaction effectsof rate, time and variety to iodir
application was significant, buwas notsignificantwhen
any of two factors were combine@igble ).
lodine Absorption

The correlation coefficient of rate ¢ time of iodine
fertilization to tuber iodinecontent fo the five cassava
varieties are highlighted in Table III.

All the cassava varieties studiedbsorbed iodine
irrespective of the rate and time of applicationiadine
content. lodine content in the tuber increasedh
increasing application rate, hence fhasitive correlatior
value.Positive correlation values weignificant at 0.05

NS = not significant.

probabilty level at all rates and time of lodine applicat
except for varieties TMS 1850 and T/ 30572 when
iodine was applied of 8 WAP. At 10 and WAP lodine
application, all varieties strongly retair iodine in tuber
with increasing Kl rates Cassava veety TME 419, TMS
30555and TM$850showed very high correlat of

absorbed iodine tincreasing rates of iodine at WAP.

The association betwa increasing iodine supplwith

absorptions in the tuber increased strongly withetiof
application, thus at 2 WAP all varieties expresst
significant iodine retention in the tul flesh with
increasing rates of iodine supy

Table 3.Correlation coefficient (r) of rates and time ofliee application and lodine content in tubers of ftassav

varieties
WAP TME TMS TMS 1850 TMS TMS
419 30555 942 30572
8 0.71* 0.59* 0.57 0.67* 0.30
10 0.63* 0.75** 0.77* 0.68* 0.69*
12 0.86** 0.81** 0.79* 0.68* 0.68*

* = significant at 0.05 probability lev** = significant at 0.05 and 0.

IV. DISCUSSION

lodine application was not responsible for the gl

variationin growth and yield of casse observed in this
study. Growth and yield did not vacpnsiderabl among
varieties with rate and tien of iodine inclusion. This

suggestghat iodine inclusion might n affect the normal
physiological process that determ@ yield in cassave
This assumption is supported by [1§20]who reported
that iodine does not affegant physiology(growth and
yield) but that its inclusion in small doses in fact

beneficial.

Adequate soil depth, volur and improved physical
condition are imperative fonutrient utilization, growtt
and tuber expansion [2127],[23]. The limited soil
volume with its associated effs affected growth of the
potted cassava and resulted in the low yield oleserm
this study.

lodine contentn all cassava varieties increased v
rates andime of iodine inclusin. The same was observed
by [24]and [25]reported that increasing rates of lod
fertilization resulted in increas absorption of lodine in
tissue contentsf spinach, radish and carre
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V. CONCLUSION

lodine fertilization did not negativelgffect growth and
yield of cassava. It also did not suppress vyieldthe
cassava plant that received iodine. relationship
between ratesnd time of iodine inclusion with iodir
retenton in cassava tuber is strong and direct. Thisns
that agronomic fortification of cassava is possilite
cassava. Among the varieties studiéS 419 and TM¢
30555 showed strongest affinityom iodine. Application
of 0.25g per cassava at 12WAP is recommendec
agronomic biofortification.Further field studiesositd be
carried out to determine the effective of agrono
fortification of cassava using TMS 419 and TMS 3B
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