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Genetic Variability of Sugarcane Clones as Affected by Endemic

Diseases at One-Row Screening Stage in Ferké, N Ivory

Coast Ng"’mw '

Abstract

7" gut over 2 seasons (2016-18) as plant and first ratoon cane gff Ferké | experimental

station under full covering sprinkler irrigation in northern Ivory Coast. Treatments

were composed of 863 sugarcane genotypes split into 39 families planted at single
v

row density. Planting was done per genotype qud per row o’r 3 m long depending on

families, without replication and compared to the check variety SP70/1006 That gne-

KW\ P O T
was replicated seversEtimes every F rows to ease dgi-eneﬁne:ﬁbsentaugns&t clones
comparisen_with-that check—ariety. Phytosanitary observations regarding the three
endemic discases made at the age of 5 months Wcted to a series of
multivariate analyses. |t eaimc ouwt—from fhe study I{hat most relevant diseases

determining the diversity of susceptible__ls_%grcanc genoty wlmn descending
order, pokkah boeng, smut and leaf scald. Dendrogram reséteﬂ from cluster analysis
showed that infected genotypes were split inln)%’i ?g(roups. Cluster G5 was the most
prolific of infected genotypes with 286 clones (33 %) split into 36 families over 39
(92 %). It was followed by clusters G6 and (i1 with 125 and 93 infected genotypes
split into 29 and 28 families. respectively. Clusters G2, G3 and G4 were the less
prolific ones. with 42, 52 and 56 infected genotypes split into 14, 23 and 21 familics,
respectively. Clusters Gl and G2 were much more associated with genotypes
susceptible to smut and pokkah boeng but also with genotypes moderately susceptible
to pokkah boeng. Clusters (i3 and G4 were rather associated with genotypes
susceptible or highly susceptible to leaf scald. In contrast, clusters GO, G5 and G6
were related to disease free, resistant or modcrately resistant genotypes and which

crosses or families would therefore be recommended for Ferké agro-ecology.

Key words: leaf scald, smut, pokkah boeng, susceptibility, resistance, agro-ecology.

multivariate analysis.
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Sugarcane is a major commercial crop grown in tropical and subtropical regions of the world,
including West and Central Africa. During the last 100 years, many sugarcane producing
countries such as Mauritius, Reunion Island, Java, New Guinea, India and South Africa. have
experienced epidemics of various discases like red rot. smut, wilt, rust leal scald gummosis
and yellow leaf (Viswanathan and Rao. 2011; Viswanathan et al, 2011: Singh er al. 2011).
The damage caused during each epidemic would vary depending on the nature of disease and
spread of affected varieties. Number of sugarcane varicties were replaced because of their
breakdown to new diseases or to new pathogenic strains. Propagation of sugarcane through
vegetative cuttings enhances spread of diseases through planting materials. Primary
transmission of diseases by seed cancs causes a serious threat to sugarcane growth and yields.
Therefore, disease resistant varietics play a key role in controlling numerous biotic
constraints in sugarcane and several varieties were developed to manage discases in the past.
In parallel, different agronomic practices and physical methods like hot water therapy are
: ; ) AP gL S

being effectively used to control diseases propagaden in sugarcane. More recently,
propagation of sugarcane through tissue culture is being used in some advanced countries to
produce virus,. phytoplasma and bacteria disease-free planting materials. Use ol disease
resistant or tolerant varicties along with healthy seed nursery programs would form the basis
to successfully manage diseases in sugarcane. Across West and Central Africa, smut, leaf
scald and pokkah boeng used to be considered as endemic diseases in sugarcane. The first
two (smut and leaf scald) were revealed economically important compared to pokkah boeng.
Still, severe symptoms of pokkah boeng with top-rotting damages were often observed on
highly susceptible canc genotypes which needed to be identified and eliminated in the crop
breeding process. That's why the three diseases used to be considered gimong criter

importance in variety sclection of sugarcane carried out in Ivory Coast (Zadi ¢r al. 2016: Péné
et al, 2016). Managing these endemic diseases through variety selection in the targeted
African region is of crucial importance regarding the context of growing interest for crop
improvement based on cross hybridization and selection of genotypes at early stages where
numerous plant materials investigated are often highly susceptible (Béhou ¢ «/. 2018). Better
nowledge of crosses responsible for susceptible or highly susceptible genotypes would help

in the choice of parcntal material for location-oriented hybridizations.
Paa a’\,%"‘!’m
The Ktudy atrred to characterize the venetic variability ol susceptible sugarcane genotypes to
N
three endemic discases at one-row screening stage, namely smut, leaf scald and Pokkah

Boeng.
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2. Material and methods
Site characteristics

The study was carried out at Ferké | experimental station in northern Ivory Coast (9°20° —
0°60" N. 5°22° — 5°40° O. 325 m). Prevailing climate 15 tropical dry with two seasons: one is
dry which occurs from early November to April and the other, wet. from May to late October.
The dry season is marked by a northern and warm trade wind (Harmattan) taking place from
mid-November to late January. Rainfall pattern is unimodal and centered over August and
cun\ulale/al?hosl half of annual average rainfall (1 200 mm) with an

average daily temperature of 27 °C. maximum and minimum values yielding 32.5 and 21 “C’,

September which

respectively. Irrication water requirements for sugarcane growth and yield performance to
about 650-700 mm/yr (Konan et al. 2017a.b; Péné ¢/ /. 2013). Main soil units (ferralsol or
hydromorphic type) are characterized h_\m to moderate depths (30-80 cm) with sand-
clay as predominant soil texture where the experiment was located.

Sugarcane crop material '

The crop material investigated which comprised 863 sugarcane genotypes, was grown over
two years as plant crop and first ratoon at one-row screening stage. All clones were planieg
following families and compared to a check commercial variety (SP70-1006). Genotypes
derived from the second generation of sugarcane hybrid seeds provided in November 2015 by
Reunion Island sugarcane breeding center (eRcane). They rcsmted from bi-parental crosses of
commercial or clite varicties of diversified origins (Reunion, Brazil, Australia. Sudan.

Florida. Colombia. South Africa, etc.).
Endemic diseases symptoms

Pokkah boeng is a fungus top—rottes of minor economic importance caused by Fusarim
Nu

moliforme. Injury varies from slight chlorosis and splitting of the base of young unfolding

leaves to top rotting. which may Kill the growing point. While common in certain susceptible

varieties during warm and rainy weather. it is seldom ol commercial importance.

Leaf scald, caused by a bacterium (Xanthomonas albilineans), is considered among
sugarcane major discases and therefore of commercial importance. It is primarily a vascular
disease with streaks produced on canc leaves. Sometimes. instead of definite stripes. the

entire shoot is chlorotic to nearly white. Diseased plants have a characteristic stunted
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appearance and the terminal who o ol leaves curves inward at the tips, which are often dried
or withered (Rott. 1993). Sprou mye of the lateral buds beginning at the base of stalk is
characteristic and may occur whe i there is no apparent tijury to the top. In the acute stage,

some shoots or the entire stoo: may suddenvwilt and dic. The disease causes marked

reductions in growth. tillering «1d ratooning ability ol susceptible variceties. It is highly
infectious and spreads through in' cied seed cane, knife cuts and probably by other means of

physical contact.

A}

Smut, caused by a fungus namc v (stilago scitaminea s characterized by the production
from the growing point of a lone whiplike shoot. Smut spores are scattered when the
membrane covering this shoot busis. Infection takes place through seed pieces and through
axillary buds of the growing plint Germination of buds from infected cuttings may be

seriously reduced. the plant is stur id and ratooning ability 15 weakened.

Experimental design
¥4
The experimental design used at nie-row screening stage was a randomized complete block

comprising 863 clones. cach Lfie planted in a singlc-row plot of 3 m long without
replication apart from the check varicty. That one was replicated many times (173) every 5
rows of clones subjected to visual screening. Clones split into 39 families (or crosses) as well
as the check variety were plantc| separately in single row plots with 1.5 m between-row
spacing (4.5 m*plot) in Novembur 2016 following 11 blocks of 7 m wide and 30 m long with
3 m spacing. Within cach block. licre was a 1 m spacing between adjacent clones to allow
distinction of individual clones during disease ratings, growth vigor evaluation and selection.

To prevent edge effects the field ial was surrounded by « buffer zone of 3 m wide and 30 m
long planted with a commercial v ricty (R579). N W
Epidemic disease obscrvations ,0( M
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Symptoms of Smut. leaf scald ai | P'okkah Boeng as epidemic diseases in West and Central
Africa were observed on sugarcar o cenotypes at the age of 5 months. The#eausal agents are

v

respecti Ustilugo sci : iSO % e iomonas—atbilineans

and t her as fungus. Sm i ' 7 3 $

compare kah—Boeng. Di case ratings were based on percentage of cane shoots or

stools infected by fungus or leaf ~ ald.
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The susceptibility scale of smut was provided by Rao ¢t al (1996) as follows:

Free of symptom: 0 %:

Resistant: 0.1 - 5 %:

e Moderately resistant: 3.1 - 15 %:

Moderately susceptible: 15.1 =30 %:

Susceptible: =~ 30 %.

That of Pokkah Boceng was provided by Gulya et al (1980) as follows:

e Free of symptom: 0 %:

e Resistant: 0.1 - | %: V\}V\,‘\’e wr V\‘\\(N-’)

e Moderately resistant: 1.1 - 10 %: @ _— ot b ‘
. - /

e Moderately susceptible: 10.1 =25 %:

e Susceptible: 251 - 30 %:

e Very susceptible: 50.1 =100 %.

The leaf scald susceptibility scale is the following:

o Free of symptom: 0 %:
e Susceptible: 0.1 - 10 %:

e Very susceptible: 10 - 100 %

Statistical analysis

Excel'2013. Statistica 7.1 and R 2.2 software packages me_usad.ﬁcmdat&puoc&s&ing—,which
was based on clone phenotypic traits observed in the ¢xperiment. To do so, data were firstly
recorded as a database and processed on Excel following a dynamic crossed table. Percentage
of disease infestations and qualitative assessment of infestations (ratings) were used in data
processing. A series of 3 multivariate analyses using R software, i.e. principal component
aﬁalysis (PCA), cluster analysis (CA) and corresponding factor analysis (CFA), were made.
The data were computed in application of Mahalanobis D? statistics among all possible

combinations of genotypes grouped into different clusters following canonical root method

described by Rao (1952).
3. Results

Estimates of disease frec or infected clones in plant and [irst ratoon cane




