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Commercial cotton crops across NSW and Queenslaace wnspected in November-
December 2007 and March-April 2008. The incidenua severity of those diseases present
were assessed and field history, ground prepatatioiton variety, planting date and seed
rate were recorded for each of the 36 and 44 fidhdd were surveyed in NSW and
Queensland respectively. This represents the 2&tkecutive season of quantitative disease
surveys of cotton in NSW and the 6th consecutivasse of cotton disease surveys in
Queensland.

Most cotton production areas experienced mild sessoonditions with monthly average
maximum temperatures during summer up & ®elow the long term averages. These
conditions, accompanied by significant periods efyvwet and/or very dry weather, had a
considerable effect on disease distribution, inoogeand importance. Drought conditions
resulted in reduced plantings with many farms imynareas having no crop at all. There
were only two crops surveyed in the Macquarie Wakend four crops in the Macintyre
Valley. For the second season in a row there wasomin the Bourke and Walgett area.

With limited water and the big reduction in the rhan of fields planted many growers
avoided those fields with a known history of eitb&ck root rot or Fusarium wilt.

Many cotton crops in many areas of both NSW ande@siand displayed evidence of
hormone damage from herbicides applied to othgryscro

Seedling mortality

As part of the disease survey an estimate of thebeu of seeds planted per metre is
compared to the number of plants established pdrem&his comparison produces an
estimate of seedling mortality which includes thgpact of seedling diseadeh{zoctonia and
Pythium) as well as seed viability, the activity of sailsects such as wireworms, physical
problems such as fertiliser or herbicide burn ahd éffects of adverse environmental
conditions.

Mean seedling mortality (Figure I9r the crops inspected in Queensland and NSW was
19.5% and 31%, respectively, (22.5% and 28.9% 06207). Seedling mortality was high in
the Murrumbidgee Valley (44.5%, Figure 1) but wasilar to the long-term average (41%)
for that region. The relatively high seedling mbtyafor the Gwydir Valley (36.4%) resulted
from very early planting and problems with moistuiiéhe low incidence of seedling
mortality in crops on the Darling Downs (16.9%) aaidSt George (12.4%) reflects the
warmer conditions for establishment that resultedhfthe later planting window. Six of the
ten crops inspected near St George were plantsdwvember.
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Figure 1. Seedling mortality of cotton in the 2007-08 season was relatively low in most areas except for
the Gwydir and Murrumbidgee Valleys (Bourke and Walgett not assessed. Only 2 crops were inspected
in the Macquarie Valley and 4 cropsin the Macintyre Valley)

Fusarium wilt
There were two new reports of Fusarium wilt frora Ttheodore area of Queensland and one
new report from the Gwydir Valley in NSW. This bgsthe total count to 82 farms in NSW.

Fusarium wilt was most common in crops on the DgriDowns of Queensland where the
mean incidence was 11.4% and the disease was fouhaf the 13 crops inspected — with
69% of plants infected in one field. Despite thevidance of problem fields because of
limited water, the delayed planting window and #wailability and use of more resistant
varieties — this represents the highest mean incelef Fusarium wilt in crops on the Downs
over the six years of surveys.

The reported high incidence of Fusarium wilt in facintyre Valley is misleading as the
disease was found in only two of the four cropysyed and the incidence of the disease in
one of those crops was over 80%. Fusarium wilt ass found at low levels in two fields in
the Theodore area, in one field near St Georgarafalr of the seven fields inspected in the
Gwydir Valley. The disease was not observed inghmsps inspected in the Macquarie and
Namoi Valleys in the 2007/08 season and has neeen lecorded in the Lachlan and
Murrumbidgee Valleys of NSW or the Emerald are®atensland. (Figure 2)

Several transects have been established to mahgommpact of seasonal conditions and
farming practices on the build-up of the diseasth@field. Fusarium wilt was first observed
in a few small patches in a field near St Georg20A5/06. Irrigation tail water from this
field is collected and used in subsequent irrigetiof the same field. In just three seasons the
incidence of the disease has increased to over 19%.

Fusarium wilt was first observed in 1997/98 ineldinear Theodore. The grower established
a strict protocol for irrigation and farming opeoais to minimise the spread of the pathogen.
Assessments at seven years and nine years aftesritiipal diagnosis showed that the
disease was still confined to its original areahwihe incidence approximately 0.6%.
However, following a favourable season the 200@88essment showed that the patch has
spread and 6.7% of plants along the transect veenedfto be affected.



It is important that growers and consultants comfand declare if the disease is present in an
area. The Fusarium wilt diagnostic service providgdhe QDPI&F is funded by the cotton
industry and is free to growers. The majority ofnpées submitted return a negative result
and some growers who are withholding samples chadworried unnecessarily. Early
detection of the disease and establishment of &aigorogram has proven to be the best
approach.
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Figure 2. Incidence of Fusarium wilt of cotton in the 2007-08 season (Bourke and Walgett not assessed).
Fusarium wilt was only recorded in 2 of the 4 crops inspected in the Macintyre Valley. Over 80% of
plantswereinfected in one of those crops.

Black root rot

Black root rot (Figure 3) has been recorded irpediduction areas of Queensland and NSW.
The disease was observed in 50% of fields and 2Mptaats surveyed in the major valleys
in NSW (Macintyre, Gwydir, Namoi and Macquarie); ngpared to 58% and 14%
respectively in the previous year. The Namoi vailias again the worst affected with black
root rot present in 85% of fields inspected andrtiesan incidence estimated to be 45% of
plants affected. Disease incidence exceeded 60faots affected in six of the 13 fields
inspected (over 80% in three fields!).

The distribution of black root rot has expandedhi@ Lachlan and Murrumbidgee Valleys in
recent years. The mean incidence of the diseasieeiMurrumbidgee Valley increased to
over 17% of plants affected in the 2007/08 sea$bere are currently no adequate control
measures for black root rot. Many farms do not htheedisease and farm hygiene should be
practiced to minimise further spread.

Black root rot was not observed during surveys meéhsland production areas in the
2007/08 season. The disease has only been rarsbrvaldl in the Emerald and Theodore
areas over the last six seasons. The late planimdpw was probably a significant factor for
crops in the St. George and Darling Downs areas.
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Figure 3. Theincidence of black root rot of cotton in the 2007-08 season was high in the Namoi Valley
(Bourke and Walgett not assessed. Only 2 cropswereinspected in the Macquarie Valley and 4 cropsin
the Macintyre Valley)

Verticillium wilt

The host plant resistance to Verticillium wilt inugtralian cotton varieties is temperature
sensitive and the cool conditions experienced dutime 2007/08 season favoured the
disease. In the Verticillium nursery at the AustnalCotton Research Institute near Narrabri
the mean incidence of Verticillium wilt in Sicala2Viwas 49% in 2006/07 and 85% in
2007/08.There were 401 less day-degrees accumuthatedg the 2007/08 season than
during the 2006/07 season.

In March-April 2008, the mean incidence of Verlicin wilt across NSW (Figure 4) was
11.2% of plants affected (4.9% and 3.4% in the ipresstwo seasons). This result includes
the incidence of Verticillium wilt in the Namoi Maly, which was 28.9% of plants in March-
April 2008 (10.4% and 10.1% in the previous twosses). The incidence of the disease
exceeded 30% of plants affected in five of thei@RI$ inspected (90% in one field).

Apart from the favourable weather conditions theonpotion of varieties with low
Verticillium resistant ranks (V.ranks < 80) coul@ la contributing factor to the higher
incidence of the disease. The incidence of Velitiod wilt was assessed in a large scale,
replicated variety trial evaluating seven new ége The mean incidence of the disease in
the four varieties with an average V.rank of 112swaund to be 12% while the mean
incidence of the disease in the three varietiel lwiver V.ranks was over 30%.

Verticillium wilt of cotton was found in a new figlin the Murrumbidgee Valley where
cotton had not been grown previously. This wouldigate that the pathogen is already
present in some of the new cotton production areas.
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Figure 4. Theincidence of Verticillium wilt in March 2007-08 was greatest in the Namoi Valley (Bourke
and Walgett not assessed. Only 2 cropswer e inspected in the Macquarie Valley and 4 cropsin the
Macintyre Valley)

Boll rots and tight lock

Boll rots involve the complete collapse of the belboll wall and all’ - and result from
fungal infection that is sometimes assisted bydnhdamage. Tight lock describes the failure
of locks to ‘fluff out’” when bolls open and is alsaused by microbial infection that is
sometimes assisted by insect damage. These miciotlese both bacteria and fungi and
can be introduced to the lock by rain splash frbm goil, airborne spores from other plants
or by insects feeding through the boll wall beftine boll opens. Severe boll rot and tight
lock occur when there is a coincidence of wet weatmaturing bolls and the appropriate
fungi that can thrive on pure cellulose.

The average incidence of boll rots in NSW and Qskend cotton crops was estimated to be
0.8% and 2.7% respectively. Wet weather prior tovést in the Emerald, St George and
Theodore areas contributed to mean incidence986,43.9% and 2.7% respectively with up

to 25% of bolls affected in individual crops. (Figlb)

Phytophthora boll rot develops when low bolls amenidated with flood or irrigation water or
when soil is splashed up onto low bolls as they@ggh maturity. Boll rots caused by other
pathogens tend to be more frequent in crops wittdémse canopies. It was estimated that
4.5% and 5% of bolls were affected by Phytophttai&in two crops in the Namoi valley.

A few bolls with boll rot or tight lock symptoms wee collected from each crop surveyed
during the end of season disease surveys in Fgbkiarch 2008 and the associated fungi
were identified by direct observation. A specieCofletotrichum that is reported to cause
Anthracnose boll rot of cotton was found to be mostnmon and widespread with the
charcoal rot fungus,Fusarium spp. and Alternaria spp. also observed frequently.
Colletotrichum sp. was observed on bolls collected from fiveiaerfarms in Queensland and
nine of 20 farms sampled in NSW - including farmshe Gwydir, Namoi, Macquarie and
Lachlan Valleys. Prior to this observation the ordport ofColletotrichum sp. on cotton in
NSW was an unconfirmed report from Richmond, NSV¥923.
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Figure 5. The incidence of ball rots, including those caused by Phytophthora and other fungi, in 2007-08
was very low except in the Emerald, Theodore and St George regions where wet conditions were
experienced during boll opening

Alternaria leaf spot

The pathogen that causes Alternaria leaf spot #svon crop residues from the previous
season. Its survival is favoured by dry winter dbads and the retention of cotton crop
residues on the soil surface. Alternaria leaf spa$ observed in trace amounts in many, but
not all, crops surveyed throughout NSW and Queedsia February-March 2008, with the
mean severity (percentage of leaf area infectetithated to be 0.2% and 0.8% respectively.
One crop in the Emerald area had 5% of the leaf affected with some defoliation.

Cotton bunchy top

Symptoms of cotton bunchy top include small bo#imall leaves and short internodes,
usually accompanied by a distinctive light-greergudar mottle occurring around the
margins of the leaves (the leaf mottle may be ndhskenfestation by aphids or mites is
severe), and usually confined to a few plants disinct patch. Bunchy top was observed in
crops near Theodore and St George and on the Ddlimvns. Symptoms were observed in
10% of crops inspected in Queensland and the asdragdence of bunchy top in these
crops was 1.0%. Bunchy top was observed at a l@mdence in 14% of fields inspected
during the NSW surveys.

Other diseases and disorders

Sorghum allelopathy. Sorghum has come into prominence as a rotation ioropcent years.
When fresh sorghum residues are incorporated hetosoil they break down and produce
substances that are toxic to other plants. Thislied ‘allelopathy’. In some Asian countries
they soak fresh sorghum residues in water for 2&4shto produce a natural herbicide called
‘sorgaab’ that provides significant weed contraleghly incorporated legume residues can
also produce allelopathic effects.

Sorghum allelopathy can sometimes cause problense@alling root development and stand
establishment when cotton is planted into freshiyorporated sorghum residues. It is all a
matter of timing. Sorghum residues should be eitb&ined on the surface or incorporated
well before cotton is planted to avoid problems.



Six of the cotton crops surveyed near Emerald itoker 2007 followed a crop of sorghum.
Allelopathy contributed to areas of slower growtidaeduced seedling vigour in several of
these crops and plant stand was reduced to 4.8spizetre in one crop.

Tobacco Streak Virus (TSV)

(from infor mation supplied by Murray Sharman and Denis Perdey of the QDPI&F at Indoor oopilly)

TSV was identified in 2006 as the cause of therdsowhich has resulted in severe dieback
in sunflower crops in the Central Highlands in rd@cgears. In the 2006/07 summer, many
mungbean crops were also affected by TSV with ingpaa yield ranging from minor to
severe. TSV has now been found in several cottopsawithin the irrigation area of Emerald.
Preliminary results from glasshouse trials anddfiebservations suggest that TSV may not
cause significant disease or losses in central Geed cotton. The virus is present in
Parthenium weed populations and is spread by thrips

Sclerotinia sclerotiorum was observed in a crop near St George. The syngptimciuded a
rot of stems and bolls, with white mycelium (fungabwth) on the outside of the stems and
the characteristic large black sclerotia on andiwithe bolls. Sclerotinia has occasionally
been observed in association with boll rots in jies surveys but the problem usually only
occurs when the canopy of the crop is dense entagiteate very moist conditions
sclerotiorumis not likely to be a problem in crops with a natraanopy structure.
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