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General

Cottongrowers in central Queensland (CQ) enjoy no advantage over southern

counterparts in the range of insect pests that attack their crop. Henothis species,

rough and pink-spotted hallworrns, and minds are major pests which damage the

tenninal buds and fruiting structures of cotton plants, potentially causing radical

loss of yield and profit. While Inites and tipwomn generally are less active than in

the south, a wider planting window means that adult forms of the soilinsects that

attack early-planted cotton seedhngs are available to attack late-planted ones.

Does pest management in central Queensland differ from other areas?

Because control methods are insect-orientated, and insect pests are cornmon among

areas, management methods employed for particular species do notvary markedIy.

However, the need to apply control measures may vary widely both among areas

and within areas, depending on the "intensity" of pest populations at particular

places and times. The same debates about early insect control, plant compensation,

and early maturity, rage here as elsewhere.

Broader planting windows mean CQ cottongrowers focus on an early start-early

finish strategy in theirproduction. As growers of anything anywhere tend to use the

cheapest chenxical options, this strategy effectiveIy avoids the use of costly Stage Ul

cherntcals againstthe most resistant stages of problem species. Early season pest

management, at least in the Callide-Dawson valleys and eastern parts of CQ, is

aided by a naturalenenxies complex which is most prevalent in smallfields (<50 ha)

and fields close to wildlife corridors. Some 61 (38.6%) of the 158 arthropod



species taken in CQ cotton fields were parasites orpredators of insectpests.

What are the differences between irrigated and raingrown crops?

tis clear that radical lint yield increases occur with increasing volumes of inigation

water to around 8 MVha. With optimum seasonal and agonomic conditions,

Australian cotton varieties may even realize their maximum potential yield.

Historical climatic data demonstrate seasonal conditions (viz. rainfall) are rarely

optimal for cotton growth in CQ and trigation effectiveIy insures against this

environmental variability (Bourne 1988, Hearn 1988). futile absence of trigation,

the major himtation to productivity under wigrownconditions is water availability

and its management (Pyke at at. 1990). The profitability of raingrown cotton

production sorests in delicate balance with risk nunagement and costininimzation.

Which variety to plant raingrown is a smallpart of the risk management process

growers must consider. No matter how good the variety, it will only compensate

for poor agronomic orpest management to a himteddegree. Except for harvesting,

pestmanagementcan be the n^jorcostofraingi'owncottonproduction (Pykeetol.

1990), up to 30% of total variable costs in the Callide-Dawson valleys. The profit

advantage gained tillouglioptiinizingpestmanagementlevels and costsis obvious.

Any discussion of cost savings however must address gross margi", which we

seek to at least maintain, and hopefully increase. A profitability improvement will

almost certainly involve reduced pest management costs in Tamerown cotton, yet

such an improvement in inigated cotton may not(Watson 1986). Reducing costs

need notmeanreduced numbers of pesticide applications- animcreasing number of

growers use ground-rigs and band-spraying to reduce the cost of both application

and cherntcal (B. A. Pyke, these proceadirigs).

A breakeven yieldwhich recovers growing costs (assunxing variable costs of $450

perha and $400perbale) amountst0 1.1 bales perha (1.3 bales @ $350). The risk

offadjng to break even at Emerald is ~20% or I year in 5 ((j':~15% atDalby), due
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either to climate causing a failure to sow, or yields insufficient to recover growing

costs(Hearn 1990). KGefer(1990) suggeststherisks with CQraingrown cotton are

so gi'eat that production as a single activity enterprise is simply too risky.

Should we be using pesticides less, or using them more wisely?

Most CQ people in the industry accept 8-12 insecticide applications in trigated

cotton as nonnal, but sinxilar numbers in raingrown cotton usually cannot be

justified as yields are both lower and less secure (Pyke at o1. 1989). Extreme

Henothis pressure in the 90-91 season required increased numbers of applications

for control, and data from southern areas suggest between 9 and 18 sprays were

applied on high-yielding crops of 7 to 10 bales per hectare (Arithony 1991). As

growers yields and numbers of applied sprays were NOT correlated, probably

reflecting the spatial differences in insect numbers per unit area, could the same

yields have been achieved with fewer sprays? (Arithony 1991).

The cotton plant has a demonstrated ability to compensate total lint yield for early

damage involving either loss of growing points or squares, without affecting fibre

attributes sufficiently to incur conrrnercial price penalties. Light to moderate

amounts of early-season damagemay even increase yield (Keny eta1. 1988). Plant

compensation involves damaged squares substituting for nonnal physiological

shedding, an increased rate of flowering, and increased weight of the remaining

halls, butthere is no evidence of increased hallset(Brook et a1. 1992a).

Numerous disbudding trials (Brook at at. 1986, 1992a; Tittnarsh & MCColl

unpublished data) show removal of 60 squares perrow metre during early squaring

(supposedly equivalentt0 6 Henothis larvae completing development) does not

affect yield or quality but delays maturity for up to 7 days. Total fruit removal at

this time causes yield loss and unacceptable delays in both ittigated (Brook at at.

1992a) and wingi'own cotton CTimiarsh & MCCollunpublished data).

The picture is not this clear-cut however, because most studies of cotton plant
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compensation reported in the literature occurred at low yield levels. Cotton crops

with the high yield levels presently achievable in Australia do not compensate

completely for early insect damage (Brook at at. 1992b). The DP90 and Siokr'a

varieties apparently cease to compensate at yield levels of 5.0 and 7.5 bales per

hectare, respectively, and many CQ irrigated growers are already achieving such

yields with these varieties.

As the popular varieties also largely compensate for reduced plant stand in

Tamerown situations(B. A. Pyke unpublished data), we won't argue the benefits of

spraying pre-squaring cotton plants except in the above context of whether crops

are high or low yielding. Current southern practices hold early insect control more

crucial for crops with a litntted water supply than for nonnal crops but we believe

that the insect control in raingrown fields should be matched to rainfall. Cotton

stressed early in the season will not be attractive to insects and will not have much

to protect. Certainly heavy expenditures on insect controlshould be avoided on

crops demonstrating low yield potential(nearn 1988).

Clearly, asraingrown crops are usually substantially lower yielders and may be less

attractive to pests, or attractive for shorter periods than inigated cotton, we should

utilize the compensatory plantprocess and use pesticides less. Many of the failures

with CQ raingrown cotton were caused by heavy spray programs on October-

November planted crops whose early good moisture status had changed to severe

moisture stress by peak flowering. The concept of earnness should be considered

carefully before it is promoted in raingrown cotton - at leastin its use of early

insecticides. It is easy for early insect control in Tamerown cotton to get out of

hand, destroying the potential for populations of beneficialsto develop and making

the crop Tenant on insecticides for the whole season. (Pyke eta1. 1989).

On the other hand, with many CQirtigatedcrops above the yield tireshold at which

compensation cuts out, we should aim to use our pesticides more wisely. Pesticides
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are not the only factor for achieving good yields and early crops although we

probably focus on these because they are easy to control and manage. General

agronornic attention to weeds, soil conditions, diseases, irrigation, nutrition,

planting date, plant stands and defoliation are all very important and their

contributionstoyield and Garbness can be substantial (Arithony 1991).

The problem is how to be confident yield is not being sacrificed when early

spraying is reduced. This confidence is gained by spending more money on

checking myatson 1986). Good decisions come from good data, so the trade-offfor

a grower investing in more detailed scouting should be reduced spraying or

increased yields due to better decision making (Arithony 1991).
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Recommendations for a sustainable IPM approach

The natural enerntes of insect pests are a valuable, although variable, resource in

CQ cotton fields. This complex provides a source of natural pest mortality which

costs the grower nothing and reduces his need to input pesticides. Unless

insecticides are chosen carefully, the application of early-season sprays to control

minds or Henothis can devastate these agents and promote Henothis egg-lays,

starting the grower off on an application treadnxill. Effective raingrown cotton

production in CQ really demands any major commitment to pest control be

postponed to around first-flower. The occurrence of follow-up rain by this time

indicates whether a viable yield may be expected at all.

In trigated fields, target yields will usually exceed the levels at which significant

plant compensation may be expected, so pest management costs will only be

contained through more detailed scouting providing the basis for better management

decisions. Potentially, any early in-field natural enerntes complex may be protected

by choosing Interobjal Bt pesticides for early use where appropriate. Ultimately,

because of the various pressures building againstthe effectiveness of our pesticide

tools, we need to introduce alternative controloptions.



Possible options include egg and larval parasites for Henothis control, and egg

parasites against other hallwonn species. NGem seed extract can be used to reduce

the attractiveness of individual fields to moths and so reduce in-field egg-lays. The

nitcrobialpesti. cides can be successfuUy used foressentialcaterpillar control.

An integrated application of these options as a sustainable pest management

program will be trialled incQ andDarling Downsraingrown cotton fields over the

next 3 years' Success in their application will almost certainly transfer to the

inigated environment.
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