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SHORT COMMUNICATION

First report of Fusarium proliferatum causing stem and
root rot on lucky bamboo (Dracaena braunii) in Iraq

A.A. Lahuf

Summary Lucky bamboo (Dracaena braunii) is a popular ornamental plant in Iraq. Individuals of this
plant showing stem and root rot symptoms were observed during a survey conducted from Novem-
ber 2015 to February 2016 in several nurseries in Kerbala province, Irag. Based on morphological char-
acteristics and sequence analyses of the internal transcribed spacer (ITS) region of the ribosomal DNA
(rDNA), the pathogen was identified as Fusarium proliferatum. This is the first report of stem and root
rot caused by F. proliferatum on lucky bamboo (D. braunii) in Iraq.
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Lucky bamboo [Dracaena braunii (= D. san-
deriana)] is an evergreen perennial orna-
mental plant of the Asparagaceae family,
native to Cameroon in West Africa (Macedo
and Barreto, 2016). Recently, it has become a
popular ornamental houseplant in Iraq be-
cause of its beautiful appearance, low cost,
its ability to grow under diverse indoor con-
ditions and no experience required to take
care of it.

During a survey conducted between
November 2015 and February 2016 in orna-
mental nurseries in Kerbala province, Iraq,
D. braunii plants showing stem and root rot
symptoms were observed (Fig. 1A-D). Symp-
toms initially appeared on roots as water-
soaked, red-brown lesions, becoming dark
brown with time (Fig. 1B, D). Eventually, af-
fected roots became completely rotten. On
the lower part of the stem, a yellow discolor-
ation was observed, tissues were soft and as
the rot progressed, the diseased plants died
Fig. 1A, Q). The disease resulted in a signifi-
cant loss of D. braunii plants in most of the
nurseries examined. However, the pathogen
causing this disease has not been previous-
ly investigated in Iraq. Thus, this study aims
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to isolate and identify the pathogen and as-
sess its pathogenicity.

The symptomatic tissues of roots and
stems were surface disinfected in 1% so-
dium hypochlorite for 2 min, rinsed three
times with sterilized distilled water and
dried with sterilized filter paper. Then the
tissues were aseptically cut (0.5-1 cm long),
placed onto 2% water agar (WA) medium
and incubated in the dark at 25 + 1°C for
3 days. Subsequently, a hyphal tip of each
emerging fungal colony was sub-cultured
on potato dextrose agar (PDA) medium sup-
plemented with streptomycin sulphate (200
mg/l) and incubated in the dark at 25 + 1°C
for 7 days (Watanabe, 2010). Fungal colonies
grew rapidly producing white aerial myce-
lia, occasionally with a violet pigmentation
(Fig. 1E). The reverse colony color was pink
to dark violet (Fig. 1F). Macroconidia were
colourless and slightly curved with 3-5 septa
and average size 33.4 x 3.2 um. Microconid-
ia were more than macroconidia, colourless,
non-curved, occasionally in chains, with 0-1
septa and average size 8.2 x 3.1 um. No chla-
mydospores were observed (Fig. 1G). These
morphological features agree with the de-
scription of Leslie and Summerell (2006), ex-
cept for the septation of the microconidia
(0-septate according to Leslie and Summer-
ell, 2006). However, the number of septa
found in the present study are in line with



2 Lahuf

the description of microconidia provided
by Ichikawa, and Aoki (2000), Zhang et. al.
(2013) and Kim et. al. (2016). Based on these
morphological characteristics, the fungus
was putatively identified as Fusarium pro-
liferatum (Matsush.) Nirenberg ex Gerlach
& Nirenberg. To fulfil Koch'’s postulates, the
pathogenicity of the isolated fungus was
tested on 20 healthy lucky bamboo plants
growing in 0.5 L containers filled with t%e
commercial nutrition solution (AgroFiro,
Aljoud Company, Iraq). Fifteen plants were
inoculated by adding directly to the nutri-
ent solution five mycelium plugs (each 0.5
cm in diameter) cut from a 7-day old colo-
ny of F. proliferatum grown on PDA medium.
The same number of plugs of un-inoculat-
ed PDA was added to the nutrient solution
of the remaining five lucky bamboo plants,
which were used as controls. All plants were
incubated in a growth cabinet at 25 + 2°C
with 12-h photoperiod and 70% humidity.
After 21 days, stem and root rot symptoms
identical to those observed in the nurser-
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Figure 1. Symptoms of stem and root rot on Dracaena braunii
plants, and cultural and morphological characteristics of the
causal agent, Fusarium proliferatum. Stem (A) and roots (B) of
a healthy D. braunii plant; rot symptoms on stem (C) and roots
(D) of D. braunii plant infected by F. proliferatum; (E)-(F): colo-
ny of . proliferatum on PDA medium (E: top surface and F: low-
er surface); (G): micro- and macroconidia of . proliferatum; bar
in (G) =10 pum.

ies appeared on 13 out of the 15 inoculated
plants. The control plants were symptom-
less. The fungal pathogen was re-isolat-
ed from the symptomatic plant tissues and
showed the same morphological character-
istics as described above.

To confirm the initial morphological
identification, the internal transcribed spac-
er (ITS) region of ribosomal DNA (rDNA)
from the isolated fungus was sequenced.
Genomic DNA of F. proliferatum was extract-
ed from pure cultures using a DNeasy Plant
Mini Kit (Qiagen Inc., Valencia, CA, USA) fol-
lowing the manufacturer’s instructions. The
universal primer pair ITS1/ITS4 was used to
amplify the entire ITS region by PCR (White
et al., 1990). The 679 bp amplicon was se-
quenced (Macrogen, Korea; http://www.
macrogen.com/en/main/index.php) using
the same primers used for the PCR ampli-
fication. The sequence was deposited into
the GenBank database and was identified
with the accession number MF099864.1.
Subsequently, BLAST analysis of the isolate
sequence showed >99% identity with sever-
al known sequences of F. proliferatum spe-
cies. Phylogenetic analysis was performed
using MEGA 7, utilizing the neighbor-joining
technique (Tamura et al., 2013). This analysis
showed that the ITS sequence of the isolate
MF099864.1 was grouped in a clade com-
prising reference isolates of F. proliferatum.
The out-group isolates were those of Fusari-
um oxysporum (accession No: EU326203.1), F.
camptoceras (accession No: KU055634.1) and
F. solani (accession No: L36632.1, L36634.1,
AY097316.1, AY097317.1 and AY097318.1)
(Fig. 2). Thus, these results support the pre-
liminary morphological identification of the
fungus as F. proliferatum (Leslie and Sum-
merell, 2006; Zhang et. al., 2013; Aoki et al.,
2014).

Numerous fungal pathogens are known
to affect Dracaena spp. worldwide. For ex-
ample, Colletotrichum dracaenophilum was
reported to cause stem rot on D. braunii
(syn. D. sanderiana) in Bulgaria, USA, Egypt
and Brazil (Bobev et al., 2008; Sharma et al.,
2014; Macedo and Barreto, 2016; Morsy and
Elshahawy, 2016). In Iran, Fusarium solani was
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Figure 2. Phylogenetic tree constructed using ITS-rDNA sequences, presenting 21 known Fusarium proliferatum strains ob-
tained from GenBank database, including that isolated in the present study from Dracaena braunii plants (MF099864.1; in-
dicated with a black dot). Phylogenetic distances were calculated using the neighbor-joining method. Numbers above the
branches refer to bootstrap values. Fusarium oxysporum (EU326203.1), F. camptoceras (KU055634.1) and F. solani (L36632.1,
136634.1, AY097316.1, AY097317.1 and AY097318.1) were the out-group species.
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identified as causing stem rot disease on D.
sanderiana (Abedi-Tizaki et al., 2016). On the
other hand, F. proliferatum is a devastating
pathogen infecting a wide range of plant
species throughout the world causing stem,
crown and root rot as well as leaf prolifero-
sis. In the USA and Canada, F. proliferatum
was identified to cause root rot on Glycine
max (soybean) (Arias et al., 2011; Chang et al.,
2015). It was also reported on Asparagus of-
ficinalis (asparagus) causing crown and root
rot in the USA and Turkey (Elmer, 1990; Ozer
etal.,, 2011).In Argentina, F. proliferatum is de-
scribed as a new pathogen causing root rot
on Vaccinium corymbosum (blueberry) (Pér-
ezetal, 2011). In Malaysia, it was found asso-
ciated with a stem rot disease of Hylocereus
polyrhizus (Hawa et al., 2013). In China, it was
recorded causing root rot of Medicago sativa
(alfalfa) and Codonopsis lanceolata (Cong et
al., 2016; Gao et al., 2017). In Egypt, F. prolifer-
atum var. minus was identified as the causal
agent of leaf proliferosis disease of D. sand-
eriana (Wagih et al., 1989). To the best of my
knowledge, this is the first report of F. prolif-
eratum affecting D. braunii in Iraq.

The author is thankful to Dr Craig Simpson
who works at The James Hutton Institute (UK)
for revision of this paper.
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2YNTOMH ANAKOINQ2H

Mpwtn avagopa tov puknta Fusarium proliferatum w¢ airtiov
™G onYng oteAéxoug Kat pr{wv o€ puta Dracaena braunii
(lucky bamboo) oo lpak

A.A. Lahuf

NepiAnYn To Dracaena braunii (lucky bamboo) ival éva SnUo@INéG KAMNWTTIOTIKO QUTO 0TO |pAK.
QuTd TOU CUYKEKPIUEVOU €iBOUC, TTOU EUPAVI{aV CUUMTTWUATA OAYNG TOU OTEAEXOUG Kal Twv pLwy,
evtomioTnkav Katd tn didpkela emokomnong mou dievepynonke tnv mepiodo NoéuPploc 2015-Oe-
Bpoudploc 2016 og apkeTd uTwpLa TNE emapyiac Kerbala Tou Ipdk. Me Bdon ta poppoAoyikd xapa-
KTNPIOTIKA Kal TIC avaAloelg aAAnAouxiag Tng mepLoxng TOU E0WTEPIKOU UETAYPAPOHUEVOU SlaXwPIoTH
(Internal Transcribed Spacer, ITS) Tou pifoowuikov DNA (rDNA), To maBoyovo Tavtomoionke w¢ o po-
Kntag Fusarium proliferatum. AuTh gival n mpwtn avagopd oAPng oTeAéxoug Kat prlwv euTWV D. braunii
amo to puknta F. proliferatum oto lpdk.
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