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A SURYEY ON THE OCCURRENCE OF CITRUS NEMATODE.
(TYLENCHULUS SEMIPENETRANS) IN THE PUNJAB.

RIAZ AHMAD AND INAM ULLAH KHAN*.

A survey of the citrus or chards.of the Punjab has revealed
that mnst of the orchards carry heavy infestation of the ciirus
nematodzs ( Tvlenchulus semipenetrats). Among citrus varieties,
the local - Gadadshi {Cirrus - awrantfum) showed miximum
infection of 98.4 per cent. o addition, nematndes helonging
to the penera of Pratylenchus. Aphelenchus, Tylenchorhy clius
and Xiphtnema were alse recovered from the citrus rhizosphere.

- INTRODUCTION _

Recent studies on the nematodes infesting the roots and rhizosphere
of citrus nurseries at Lyallpar (Pakistan), by Ashraf (1963) revxaled that
the species of Aphelenchus, Chil>placus, Dorylairmus, Eucephalobus, Hoplolai-
tius,  Mesodorylaimus, Monon-tue, M Vlonchus, Pratylenchus, T_vfe&ca’iu_fw angd
Xiphinema were fairly commen around the roots of citrus nursery p'lun_ls.f f

Citrus is an important fruit crop of Pakistan, only 2ngd in area to
mangs (Khan, 1969). The climate of Pakistan is very suitable for ths
production of excellent quelity citrus fruit, the demand for Jw,_l:l[cﬁ in foreign
mearkety is steadily increasing. It has howsver, been obsirved that onan
averags the economic life of & swéet orange tree does not exceed twenty years
under local conditions.  Except under very special- circumstances the plants,
usually start exhibiting symptoms of slow dscline at this age. Prior . to
studies made by Ashraf (1969) the diseasc was attributed to Colletatrichum -
gloeosporivides, the cause of wither tip disease of citrus. The disease Wad
also attributed to soil conditions, such as the presencs of salis and calcium
nodules, water logging ete. It is generally belicved that Colletotrichist -
glocosporivides, is & weak parasite and requires predisposition of citrus plants
to adverse soil conditions before it can be sttacked by the fumgus. The
presence of plant parasitie nematodes like Pratyle nchus $p.. Tylenchorhynchus
sp., Tylenchulus sp. and Yiphinema sp. raised a question whether 1hese:
nematodes also contributed towards the decline of citrus orchards.
Preliminary studies by Ashraf (1969) proved that they cause damage to the
young citrus seedlings, Thr citrus o:matods is already reported as an
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important root pest of citrus in California by Baines er of (1959) and Van
Giundy and Tsao (1953). The citrus nematade alone is reported to cause an
annual loss tanging brtween 10-30 per cent of total citrus fruits produced In
California, :

In the present studies an attempt was made to determine overall
incidence of the citrus nematode in the citrus gtowing areas of the Punjab
province and also to fiad out its relation with the roots of different varicties
of citrus root stocks. '

Under local conditions, ‘Khatti® or rough lemen (C. fimon), is the
most pepular root stock wsed for propagating sweet orange, grape fruj
and Kinnow (C. reticulata) vavieties of citrus froits. *Mitha' or sweel
lime {(C. qurantiuns) and *Kuaghizi' Lme or sour lime {C. awrantifolia) are
Propagated either from cuttings or seeds.

MATERIALS AND METHODS

Roots and soil samples of mature and young citrus plants were
nbtained from orchards siteated in the vicinity of Lyallpur, Sargodha,
Bhalwal, Qudratabad, Mand: Bzh-ud-Din, Gujranwala and Sahiwal. The
samples were brought to Lyallpur in cellophans bags as quickly as poasiblz
and stored at 10-15°C.  An effort was mede to analyze the samples as early
us possible.  Th: nematodes were isolated from soil by Cobb's sifting
ahd gravity msthod.  The roots were individually examincd under the stereo-
binocular and the numbzr of roots infested with mature females of the citrus
nsmatode were counted. Identification of other nematodes ns wall as of the
tarvae of th: citrus nematode was mads by prepiring temporary maunts,
Permanent slides of good specimens of each mematode were also prepared
according to Thorne’s method (1981).  Some difficulty wes encountered in
dislodging the mature females of the oitrus nematode from the citrus roats, In
the case of freshly collzcted specimens of roots, the neck of the female was so
firmly embaded iato the raot ssue, that i invariably broke whan It was
disledged. The problem was solvad by keeping infested roots in water ar
Labosatory tempzrature {33—35°C) for 24—36 hours, The starage of such
Tootd probably causes disintzgration of the: root tissues thzreby lossening their
Lrip on the female’s necks. It was also observed that the epg masses closely
adheared to the posterior ends of the females in the case of freshly collected
specimens.  When the roots were kept soaked in water overnight the egg

- masses could also bs easily separated from the female bodies. An attemot
was made to collect samples of roots of as many citrus varieties as possible,
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M st of the varisties of root stocks were obtained from the citruy rootsstock
experiment station, Sahiwak  Th: matecial comprised 3 varieties of Citrus
Hmon L 5 varieties of C. reticnlara Blanco; 3 of C. medica; 3 of C. auramifolia)
5 of € gurantium L; gnd one sach of C. karna; C. sinesvis Qsbeck and 0
piradisi Macf,

RESULTS

Sterenscopic examination of root samples eollected from 7 different
p1ar:cs revealed that the infestation due to the citrus nematods ranged from
26.6 to %0.6 por eent. Maximum infestation was found on citris -Toots.
collected from Sahiwal.

Examination of roots of difforent root-stock varieties of citrus tevealed
that certain varieties were free from the eitrus nematod:, for example 'Galgal®
{Citruy wedlca), ‘Mithze' (C fnmeonl; ‘Baramasi' (C revirulata); ‘Chakotra’
{C. grandis) and graps fruit (C. parafisf). Among the temaining varieties of_'
citrus root stocks, *Jatti Khaeti', ‘Tullundari Khatti’, Narangi Shahdarah’,’
‘Gadadshi' & ‘Kaghzi’ lime showed more than 90 per cent of roots .infested.
with the eiirus nematodz. [ may be mentioned here that a root pizee ol
‘Gadadehi’, one rentimeter long, carried 12 mature females on it and. a,
similar piece of 'Jatti Khatti* root carried & maximum nymber of & matura.
females. Both are very susceptible to the attack of the citrus nematods,
Rasults of infustation parcentage are given in Table I b:low ;— '

TapL: | Per cenrinfestation of roots of d ferent varicties of citrus root-stocks
with ritrus gematode _ . ; 5

Roat stock variety Range uf Inﬁ:stauan
- - - -{per cent)- -
). Macroptera, Lemon finz, Citron al commercs, 83, 1-—9‘3 4

Wullundari' and “fatti Khatl”, *Narangi Shahdaral’,
‘Gadadehi’ and ‘Kaghzi® lims,

3. ‘Jambeeri' Ceylone, Mandarine, Sweet lime and . 70.7 —T4.4%
Lemon Ceylone e

3, Trifoliate arange, Clozpetra, Sweet orange, *Taro- - 30.54—534.1G
jabba’ Sour orange and Attoni. : '
4. Eur:kalemoan, Jamboeri' Lyallpur, ‘Karna”™ sour L 2.47-19.19
orange, *‘Mokri', *Mithotra’, Evurcpean lemon and
Seville kimb

5. Pomelle, Pummetlo, 'Baramasi’, ‘Mithee and ]
‘Galgal’. . ; ; :
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The results show that most -of the popular citrus raoot stocks stch as’
‘Jatti khatti® and ‘Jullundari khatti’ are very ynsceptibie to the atiack of citrus -
nematode. The only root stock which could replace thess root stocks is
Jambzeri' Lyallpur which showed only 6,09 per cent infestation. Al other.
root stocks are eithar of only academic interest or too susceprible to the
artack of citrus nematode.

In the USA, almost entire citrus industry is based on sour orange root
stocks which under the local conditions has sxcelled all other vatieties of
root-stocks including the rough lemon. But ihe sweet oranges budded on”
sour orange have also fallsn a prey to the notorious quick-decline or Tristeza
disense in the USA. In Pakistan, the use of sour orange, {C. aurantium)
is extremely limited on account of comparatively drier climate, and to some
sxtent due to lack of appreciation for ﬁne qualuy oranges. Since the virs
causing quick-dzcline bacomes ineffctive when the sweet orange is budd:d
onto rough lzmon stock, the dizease has not bsen reporied from Pakistan
so far, Sour orange as a roof stock wpsed in the exparimental gardcn' al
Sahiwal has shown only 2.96 par cant artack of the citrus nematode. This
could easily replacs rough lemon in Sahiwal area but for the fear of introducs

tion of guizk declin: disease [ato Pakistan, as the |ns.e-4:t vactors of the Tristeza
virus are already there,

Regarding the distribation of the citrus nematode in the Punjab, the
results are given in Table 2.

_TABLE 2, Prevelence (Per cent roots Infested) of the f:r:rus nemagtode m‘
WIFiONS pface,s- af ti= Pu: b provites

1. -Eyalipur - - ; © 64.4 Pereznt
2. Satfiiwal 8).6 .
3, Sargodha ' . 28.3 .,
4, . Bhalwal : . 27.3 .
5, ‘Mandi Bsh-ud-Din ' 25.6 .,
& Qudrat-abad ) ; . 410
1. Gujranwala 40.8

The results show that the meximum iofgstation due to the citrus
nematode occurs raund about Sahiwal and the minimum in Sargodha region.
This fact gcnemllj' reﬂ.,r:ts in the conditions of ¢itrus nr:hards at bnth the

" places N - -
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DISCUSSION

The survey undertaken to determine the prevclerce of the cifrus nema-
tade in the citrus growing areas of the Punjab province has revealed that
almost onz huadred pr cent citrus orchards were infested with the nematede.
The number of nzmatodes pzr root length was more in Sahiwal area than in
Sargodha area. This corroborates with the general growth conditions of the
citrus trees in these areas, Sargodha bzing the highest producer of quality
fruits in the whole of the Punjahb.

The most common root-stock used for the propagation of both sweet
orangs and kinnow. mandarines is rough lemen (€. fapon) which is one of the
most siiceptible root-stocks, This fs probably the cause of wide spread dis-
tribution of the citrus nematode in the Punjab. Slow decline or the wither~
tip disease of citrus is of common eccurrenes in the Punjab, patticularly in
Lyallpur, Sahiwal and down South. This situation can also bz attributed to
the use of rough lemon as-the most popular root-steck used for the pro-
pagation of citruz fruits, Among vatious varisties of rough lemon. ‘Jambeeri’
Lyallpur appenars to be somewhat resistant to the artack of the citrus nematode,
This conld prabably replace the ardinary <Tatti Khati’ or *Jullundari Khatti’
{C fimow) warietics az 2 promising resistant root-stock, This needs to be
further investigated.

The presence of other nematodes such as  Apheferchus,  Prat lenchus,
Hoplalafores, Tylenchorhynchus & Xiphineme in the rhizosphere of citrus
plants also points out towards the possibility of their being harmful to the
roots of citrus plants. Christic (1953} has already proved that the ecte-
prarasitic nematodes were as harmful to the plants as endoparasitic ones,.  The
above mentioned nematodes are some of the major plant parasitic nematodes.
They may also be contributing towards thz incidmmce of the slow decline of
citrus in the Punjab, Feldmesser & Hannon (1365) reported that Proeplenchue
&p. was associated with the decline of citrus in USA, They have rzported 2,55
reduction in citrus grewih ard yield  Malo {19¢9) has reportcd Hiplolofmns
sp. and Xiphirewa sp. in the rhizosphere of citrus trees in central Florida.
Further studies on the role playcd by these nematodes in the causation of the
slow decline of citrus in the Punjab is imperative.  Khan (1969) has already
expressed the vicws that stringent nursery laws need to be promulgated to
produce high guality disease free citrus nursery plants. Unless the citrys
nematods is controlled in the citrus curscrics, the diceaze Wwill centinue to
play havoc in the crchards.
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