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ABSTRACT

The results of present study revealed that Meloidogyne spp. were the
most widely distributed plant parasitic nematodes of sugarcane in Bangladesh.
Soil samples collected from ten mill zones contained root-knot nematodes. In the
country, Meloidogyne spp. are widely distributed and attack the most of the crop
species. They were also reported earlier as pests of sugarcane in Bangladesh.
The other plant parasitic nematodes recorded in present study as pests of sug­
arcane were Hoplolaimus, Longidorus, Pratylenchus, Trichodorus,
Tylenchorhynchus and Xiphinema. The populations of plant parasitic nematodes
ranged from 114.1 to 773.3/litre soil in ten mill zones, namely, PBSM, NBSM,
JSM, RJSM, SH‘SM, ZBSM, TSM, STSM, Carew & Co. and FSM. The highest
population was found in SHSM Zone, which was significantly higher as compared
to other nine mill zones. The maximum of 682.3 plant parasitic nematodes per
kilogram of roots were collected from FSM Zone, which was significantly higher
as compared to other nine mill zones. In all mill zones, the lowest population of
Meloidogyne spp. was recorded in soil collected before planting. The populations
increased gradually with the progress of time after planting of sugarcane. The
maximum populations of the nematode were found in soils collected at harvest­
ing stage from all mill zones.
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INTRODUCTION

Sugarcane (Saccharum officinarum L.) is one of the major industrial cash crops
in Bangladesh. It is the principal sugar crop from which white sugar and "Gur" are
produced. Among various factors for low yield of cane and sugar recovery in .the country,
diseases play an important role. Till now, 38 sugar cane diseases have been identified in
Bangladesh. Among them, root-knot and root-lesion are caused by nematodes (Rahman
et a/., 1993). The low yield of sugarcane in Bangladesh is attributed to poor growth of cane
resulting from shallow, reduced, thickened and distorted root system which is caused by
the parasitic nematodes to a large extent especially in some northern mill zone areas.
About 30 genera and 50 species of nematodes have been found associated with
sugarcane roots in different sugarcane growing countries of the world (Winchester, 1969).
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Of the nematode genera, species of Pratylenchus, Xiphinema, Tylenchorhynchus,
Trichodorus, Helicotylenchus, Hoplolaimus and Meloidogyne cause much more damage
than the other nematode genera (Chona and Swarup, 1960; Williams, 1963 and Jayaram
et al., 1966).

Association of parasitic nematodes with sugarcane in Bangladesh was reported
by Timm and Ameen (1960) and Me Aleese (1982). Eight genera of plant parasitic
nematodes e.g. Hoplolaimus sp., Criconemoides sp., Helicotylenchus sp., Zygotylenchus
sp., Hemicycliophora sp., Meloidogyne sp., Tylenchus sp. and Xiphinema sp. were found
to be associated with sugarcane in Bangladesh with Hoplolaimus indicus being the most
predominant (Mian and Tsuno, 1988). Williams (1969) reported that root-knot nematodes,
Meloidogyne spp. are very common in sugarcane fields. The species usually reported are
Meloidogyne javanica, M. incognita but Meloidogyne arenaria and Meloidogyne thames
have also been recorded. Survey conducted by Timm and Ameen (1960) and Mian and
Ali (1986) revealed the association of parasitic nematodes with some important crop
species commonly grown in the country and postulated that among the species recorded,
the most important nematodes were species of Meloidogyne.

A preliminary investigation on nematode of sugarcane in Bangladesh was carried
out by Sugarcane Research and Training Institute and severe nematode infestation was
recorded in some sugar mill zones (Anon., 1981).

A survey of sugarcane fields in the Punjab, Pakistan was undertaken to ascertain
the kinds and number of plant parasitic nematodes present. The most abundant genera
associated with sugarcane were Helicotylenchus, Hoplolaimus, Meloidogyne,
Pratylenchus, Trichodorus and Tylenchorhynchus (Anwar et al., 1986).

In a survey of sugarcane in Sao Paulo State, Brazil, Pratylenchus and
Helicotylenchus were widely distributed and Meloidogyne javanica, M. incognita and M.
arenaria and an unidentified Ditylenchus sp. caused considerable damage to sugarcane
(Novaretti et al., 1974). The most abundant genera of plant parasitic nematodes found
associated with sugarcane in Barbados were Aphelenchus, Helicotylenchus,
Pratylenchus, Tylenchus, Rotylenchulus, Criconemoides and Meloidogyne (Brathwaite,
1976).

Siswojo (1981) reported that the most important nematodes found in soil samples
taken from 8 sugarcane factories in Java from 1976 to 1978 were Helicotylenchus,
Pratylenchus, Meloidogyne and Criconemoides. The most important in root samples were
Meloidogyne and Pratylenchus.

Sugarcane roots and soil samples collected from Mohan farm of Thakurgaon
Sugar Mill, Protap farm of Setabgonj Sugar Mill and Carew & Co (Darshana) were found
to be associated with various plant parasitic nematodes including Meloidogyne spp
(Anon., 1983).

Examination of over 2000 samples during 1982/4 covering 5261 ha in a
sugarcane area in Brazil showed Meloidogyne, Pratylenchus, Helicotylenchus,
Paratrichodorus and Criconemella to be the most common and present in the highest
numbers where P. Zeae, p. brachyurus, M. Javanica and M. arenaria were particularly
prevalent (Gomes and Novaretti, 1985).

In a survey of soil samples from sugarcane fields in Uttar Pradesh. India,
Meloidogyne incognita was the most frequently encountered plant parasitic nematode,
followed by Helicotylenchus indicus, Hoplolaimus indicus, Tylenchorhynchus mashhodi,
Longidorus sp, and Xiphinema sp. (Akhtar and Wani, 1992).
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A survey of plant parasitic nematodes of sugarcane in Bihar, India showed that
Tylenchorhynchus goldeni, T. nudus, Helicotylenchus dihystera, H. indicus, Hoplolaimus
indicus, Meloidogyne incognita and Pratylenchus zeae were the most frequently found
(Haider and Nath, 1996).

Very little work has so far been done regarding survey of plant parasitic
nematodes of sugarcane. This experiment has been undertaken to findout the plant
parasitic nematodes associated with sugarcane in Bangladesh.

MATERIALS AND METHODS

A comprehensive survey was conducted to study the population of plant parasitic
nematodes of sugarcane. The survey was conducted during 1998-99 throughout
sugarcane growing areas of 10 sugarcane mill zones, namely, Pabna Sugar Mills (PBSM),
North Bengal sugar mills (NBSM), Joypurhat sugar mills (JSM), Rajshahi sugar mills
(RJSM), Shyampur sugar mills (SHSM), Zeal Bangla sugar mills (ZBSM), Thakurgaon
sugar mill (TSM), Setabgonj sugar mill (STSM), Carew & Co. and Faridpur sugar mills
(FSM) in Bangladesh (Fig. 1). From each sugarcane field 20 and 5 spots were selected
randomly for collection of soil and root samples respectively. About one litre soil was col­
lected from each plot of a sugarcane field just before planting (October/November), at the
middle of growing period (May/June) and at the harvesting stage of cane (November/
December). Soils cores were collected from the root zones around the sugarcane stool,
at a depth of 15 cm with a soil auger. All soil cores collected from a field were mixed thor­
oughly and 15 kg of the composite soil sample of each field was brought to the laborato­
ry for nematode extraction and other studies. In a crop season, root samples of sugarcane
were collected at the middle of growing stage and at harvesting stage from the selected
fields of all 10 mill zones. Sugar plants were uprooted from five spots of each selected
field and roots were cut from the base of the stalks. The roots collected from field were
washed with tap water, mixed together and 250 g of root samples was obtained from each
field to extract nematodes associated with the roots. Nematodes were extracted from soil
and root following modified Whitehead's tray method (Whitehead and Hemming, 1965).

The nematodes extracted from soil and root-samples were grouped as plant
parasitic and non plant parasitic nematodes based on presence of stylet. The plant
parasitic nematodes were identified upto genus level comparing their morphology and
morphometries with the description of Commonwealth Institute of Parasitology
(previously CIH). The root-knot nematodes were identified upto species level studying
their morphology and perineal pattern (Taylor and Sasser, 1978). The populations of
identified genera of plant parasitic nematodes extracted from soil and root samples were
counted. For counting, nematode suspension was mounted on a counting slide (1ml
capacity) and observed under a dissecting steriomicroscope. Their population was
expressed as number of individual nematode per litre of soil and per kilogram of roots. The
population of root-knot nematodes associated with soil was determined using bioassay
technique. About 250 cm3 of each of the samples collected from 10 sugar mill zones was
poured into 15 cm earthen pot. Two 25 days old tomato/brinjal seedlings (susceptible
variety) grown on nematode free soil was transplanted in each pot. The remaining part of
the pot was filled with formalin sterilized sandy loam soil. The 15 cm pots were placed in
20 cm earthen pots to protect them from contamination with surrounding soil of the
potyard. The seedlings were allowed to grow for 21 days providing necessary fertilizer and 
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irrigation. At the end of the growing period, the tomato plants were removed from pots to
minimize pot damage. The root systems were washed in running tap water to clean
associated dirt and stained with lactophenol cotton blue (Taylor and Sasser, 1978) to
count nematode population in roots.

Legend :
• PBSM= Pabna Sugar Mills
• RJSM = Rajshahi Sugar Mills
• TSM = Thakurgaon Sugar Mills
• Carew & Co. = Carew & Company Sugar Mills
• NBSM= North Bengal Sugar Mills

• SHSM= Shyampur Sugar Mills
• STSM = Setabgonj Sugar Mills
• JSM = Joypurhat Sugar Mills
• ZBSM= Zeal Bangla Sugar Mills
• FSM = Faridpur Sugar Mills
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RESULTS AND DISCUSSION

A total of seven genera of plant parasitic nematodes namely Hoplolaimus,
Longidorus, Meloidogyne, Pratylenchus, Trichodorus, Tylenchorhynchus and Xiphinema
were found to be associated with roots and soils of sugarcane collected from ten different
sugar mill zones (Table 1). Among them, Meloidogyne, Hoplolaimus and Longidorus were
found in all mill zones. Pratylenchus was found in PBSM, NBSM, JSM, RJSM, SHSM,
ZBSM and STSM zones. Xiphinema was found in SHSM and FSM zones and
Trichodorus occurred only in JSM. In every mill zone higher number of genera were
recorded from soil than sugarcane root. It was found that genus Meloidogne consisted of
at least two species viz. M. incognita and M. javanica. They were identified by studying
perineal pattern of mature females (Taylor and Sasser, 1978). These two species are
common nematode pests of many crops in Bangladesh (Mian, 1986). In the country,
Meloidogyne spp. are widely distributed and attack the most of the crop species (Mian and
Ali, 1986). They were also reported earlier as pests of sugarcane in Bangladesh (Mian
and Tsuno, 1988). The other plant parasitic nematodes recorded in present study as pests
of sugarcane were Hoplolaimus, Longidorus, Pratylenchus, Trichodorus,
Tylenchorhynchus and Xiphinema. These genera have also been reported earlier as
sugarcane pests from Bangladesh (Mian and Tsuno, 1988) and from other sugarcane
growing countries of the world (Williams, 1969; Spaull, 1981; Siswojo, 1981; Anwar et al.,
1986 and Akhtar and Wani, 1992).

The population of plant parasitic nematodes associated with soils and roots
collected from ten different sugar mill zones are shown in the Table 2. Their populations
ranged from 114.1 to 773.3/litre soil in ten zones. The highest population was found in
SHSM zone, which was significantly higher as compared to other nine mill zones. The
minimum number of nematodes were recorded in soil from TSM, which was preceded by
FSM, ZBSM and STSM. The maximum of 682.3 plant parasitic nematodes per kilogram
of roots were collected from FSM Zone, which was significantly higher as compared to
other nine mill zones. In other mill zones, their populations ranged 88.2-150.8/kg root,
which was statistically similar. The mean populations of plant parasitic nematodes in soil
collected before planting, at middle stage and at harvesting stage of sugarcane were
182.6, 472.1 and 790.8/litre soil respectively. The differences among their populations at
different stages of soil collection were significant (Fig. 2).

Before planting of sugarcane, the nematode populations in soils collected from
different mill zones ranged 35.0-413.3/litre soil. The highest population was found in
SHSM, which was statistically similar to RJSM. On the other hand, the lowest population
was recorded in FSM. At the middle stage, their populations increased in all mill zones.
The maximum increase was observed in JSM zone. The increase of nematode population
continued in soils of NBSM, RJSM, SHSM, Carew & Co and FSM upto harvesting
stage. However, the increase was not significant in FSM zone. In five mill zones (PBSM,
JSM, ZBSM, TSM and STSM), their populations decreased with the progress of time after
the middle stage and the decrease was significant in PBSM, ZBSM and STSM zones
(Table 3). The mean populations of plant parasitic nematodes associated with sugarcane
root collected at middle of cane growth and at harvesting stage were 165.0 and 185.7,
respectively (Fig. 3).
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PBSM=Pabna Sugar Mills, NBSM=North Bengal Sugar Mills, JSM=Joypurhat Sugar Mills, RJSM=Rajsra.<
Sugar Mills, SHSM=Shyampur Sugar Mills, ZBSM=Zeal Bangla Sugar Mills, TSM=Thakurgaon Sugar s.
STSM=Setabgonj Sugar Mills. Carew & Co=Carew and Company Sugar Mills, FSM = Faridpur Sugar *.' s

Table 1. Plant parasitic nematodes associated with soils and roots of sugarcane
collected from ten sugar mill zones, 1999.

Sugar mill
zones

Plant parasitic nematodes from soil and root
_____________________ Soil Root

PBSM Hoplolaimus, Longidorus, Meloidogyne,
Pratylenchus, Tylenchorhynchus

Hoplolaimus, Pratylenchus

NBSM Hoplolaimus, Longidorus, Meloidogyne,
Pratylenchus, Tylenchorhynchus

Hoplolaimus

JSM Hoplolaimus, Longidorus, Meloidogyne,
Pratylenchus, Tylenchorhynchus, Trichodorus.

Hoplolaimus, Longidorus,
Trichodorus

RJSM Trichodorus, Hoplolaimus, Longidorus,
Meloidogyne, Pratylenchus, Tylenchorhynchus

Hoplolaimus, Longidorus

SHSM Hoplolaimus, Longidorus, Meloidogyne,
Pratylenchus, Tylenchorhynchus, Xiphinema

Hoplolaimus, Longidorus,
Xiphinema

ZBSM Hoplolaimus, Longidorus, Meloidogyne,
Pratylenchus

Hoplolaimus, Longidorus

TSM Hoplolaimus, Longidorus, Meloidogyne Hoplolaimus, Longidorus
STSM Hoplolaimus, Longidorus, Meloidogyne,

Pratylenchus
Hoplolaimus, Longidorus

Carew & Co Hoplolaimus, Longidorus, Meloidogyne Hoplolaimus, Longidorus
FSM Hoplolaimus, Longidorus, Meloidogyne, Xiphinema Hoplolaimus, Longidorus

Values of per litre soil are averages of nine observations and those of per kg root are averages
six observations and those within the same column with a common letter(s) do not c~er

Table 2. Population of plant parasitic nematodes associated with soils and
roots of sugarcane collected from ten sugar mill zones, 1999.

Sugar mill zones Population of nematodes/
litre soil

Population of nematodes”
kg root

Pabna Sugar Mills 514.0 d 90.3 b
North Bengal Sugar Mills 621.0 be 128.3 b
Joypurhat Sugar Mills 635.4 b 88.2 b
Rajshahi Sugar Mills 666.4 b 127.5 b
Shyampur Sugar Mills 773.3 a 90.3 b
Zeal Bangla Sugar Mills 365.2 e 143.0 b
Thakurgaon Sugar Mills 114.1 g 150.8 b
Setabgonj Sugar Mills 369.0 e 137.5 b
Carew and Company Sugar Mills 576.2 c 115.5 b
Faridpur Sugar Mills 183.7 f 6S2.3 a

significantly (P=0.05) by DMRT.
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Values are averages of three observations and those within the same column and row with.a
common letter(s) do not differ significantly (P=0.05) by DMRT.

Table 3. Population of plant parasitic nematodes in soils of sugarcane field
collected at three different times from ten sugar mill zones, 1999.

Sugar mill zones Population of nematodes/litre soil at three times of collection
Before planting | Middle stage | Harvesting stage

Pabna Sugar Mills 82.3 no 888.7 d 571.0 f
North Bengal Sugar Mills 129.0 mno 147.31 mn 1587.0 a
Joypurhat Sugar Mills 117.7 mno 915.7 d 873.7 d
Rajshahi Sugar Mills 355.0 g 613.3 ef 1031.0 c
Shyampur Sugar Mills 413.3 gh 675.7 e 1231.0 b
Zeal Bangla Sugar Mills 193.3 klm 542.3 f 360.0 gh
Thakurgaon Sugar Mills 115.7 mno 129.0 mno 97.7 no
Setabgonj Sugar Mills 313.3 ij 444.7 g 349.0 hi
Carew and Company Sugar Mills 71.0 no 133.3 mn 1524.0 a
Faridpur Sugar Mills 35.0o 231.0 jkl 284.3 h-k
Mean 182.6 472.1 790.8

Time of recording

Figure 2. Population of plant parasitic nematodes in soil of sugarcane
fields collected at different times of a crop season.
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Time of recording

Figure 3. Population of plant parasitic nematodes associated with sugarcane
root collected at middle and harvesting growth stage of cane.

The populations of Meloidogyne spp. in soils collected from ten sugar mill zones
were estimated through bioassay using tomato and brinjal as test plants. It was
estimated on the basis of numbers of mature females of Meloidogyne spp and galls
developed in roots of tomato and brinjal (Tables 4 and 5). In all mill zones, the lowest
population was recorded in soil collected before planting. The populations increased
gradually with the progress of time after planting of sugarcane. The maximum populations
of the nematode were found in soils collected at harvesting stage from all mill zones.
However, their populations at harvest were significantly higher in NBSM, RJSM, ZBSM,
TSM and STSM as compared to earlier times of soil collection. The lowest population was
recorded in Carew & Co., FSM, PBSM and JSM areas (Table 4). In all mill zones, the
maximum root gall were recorded in tomato/brinjal planted in soil collected at harvesting
time, which was followed by middle stage and before planting. However, severity of gall
was significantly higher as compared to other two stages of soil collection in PBSM,
NBSM, RJSM, SHSM, ZBSM, STSM and Carew & Co. zones. The numbers of galls at
three times of soil collection were significantly different in the area of TSM (Table 5).
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Data are means of bioassay tests of tomato and brinjal
Values are averages of three observations and those within the same column and row with a
common letter(s) do not differ significantly (P=0.05) by DMRT.

Table 4. Population of Meloidogyne spp. in root galls of tomato and brinjal
planted for bioassay in field soils collected from ten sugar mill zones at
three times of sugarcane growth.

Sugar mill zones
Population of Meloidogyne spp./litre soil at

three times of collection Mean
Before

planting
Middle
stage

Harvesting
stage

Pabna Sugar Mills 6.7 fgh 9.7 fgh 23.7 dh 13.3
North Bengal Sugar Mills 3.7 gh 7.3 fgh 76.7 c 29.2
Joypurhat Sugar Mills 17.3 d-h 29.3 d-g 31.3 ef 26.0
Rajshahi Sugar Mills 4.0 gh 4.7 gh 38.3 de 15.7
Shyampur Sugar Mills 17.7 d-h 31.7 def 43.3 d 30.9
Zeal Bangla Sugar Mills 1.3 h 18.2 d-h 77.0 c 32.2
Thakurgaon Sugar Mills 17.7 d-h 38.0 de 315.0 a 123.6
Setabgonj Sugar Mills 15.0 e-h 25.0 d-h 131.0 b 57.2
Carew and Company Sugar Mills 1.3 h 8.3 fgh 14.0 e-h 7.9
Faridpur Sugar Mill 3.0 h 15.7 e-h 17.0 d-h 11.9
Mean 8.8 46.5 49.1

Data are means of bioassay tests of tomato and brinjal
Values are averages of three observations and those within the same column and row with a
common letter(s) do not differ significantly (P=0.05) by DMRT.

Table 5. Number of galls in roots of tomato and brinjal planted for bioassay in
field soils collected from ten sugar mill zones at three times of
sugarcane growth.

Sugar mill zones

Number of galls/litre soil at three times of
collection Mean

Before
planting

Middle
stage

Harvesting
stage

Pabna Sugar Mills 6.3 h-n 7.7 h-n 21.7 c-g 11.9
North Bengal Sugar Mills 3.0 k-n 4.3 i-n 24.3 cde 10.5
Joypurhat Sugar Mills 15.7 e-h 23.3 c-f 24.7 cde 21.2
Rajshahi Sugar Mills 2.3 Imn 3.7 j-n 21.3 c-g 9.1
Shyampur Sugar Mills 14.7 e-i 16.0 e-h 27.0 cd 19.2
Zeal Bangla Sugar Mills 1.0 h 14.0 c-j 56.3 b 23.7
Thakurgaon Sugar Mills 13.3 f-k 30.0 c 91.0 a 44.8
Setabgonj Sugar Mills 12.0 g-m 16.3 d-h 57.7 b 28.7
Carew and Company Sugar Mills 1.0 n 4.7 i-n 13.0 f-l 6.2
Faridpur Sugar Mills 2.0 mn 14.3 e-h 15.7 c-h 10.7
Mean 7.1 13.4 35.3 ____
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