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In t roduc tion 

Over the last quarte r of a century , as problel1\S i n relyi ng COl!IJ>letel y 

on pesticides for control of insects have become a pparent, there has been 

renewed interest i n tbe l>CSS1bl1tv of breeding cottons less suscentible to 

pests i.P.. "host plant resistance". 1'h1s pape r describes some of the 

studies being und~rtaken a t N.A. R.S. on this sub1ect. 

Res istant Plant Charact eristics a nd their Pest F.ffects 

A number of plant charac teristics affecting i nsects have bee n 

i dentified by researchers as the fo llowi ng table showa. 

Pes t -Resistant Plant Characters and Pests Ef fected 

Plant Character 

Morphological 

Pubescence 

Frego bract 

Red plant colour 

Glebrousnesa 

llectari l essneas 

Okra, auperokra l eaf 

Yellow pollen 

Hu d boll wall 

Phenological 

Short season (ea rly ma turity) 

Chemical 

High terpenoi d (Goasypol, 

He liocidea) 

Condensed tannin& 

Category of Pests Effected 

Plant bugs particularly 1ass i de 

boll weevil 

Boll weevil , hollworms 

8011 weevil, spidermites 

Bollliorma 

Plant hugs, bollliorma 

White flies, bollwonne, weevil s, 

mt tes 

Boll worms 

Bo llworms 

Boll lieevil, bollworms 

Plant bug, bollwoms 

Plant Bugs, bollworms, spider mites 
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Re &ides earliness, we have mainly been working wi th the simply 

inheri ted characteristics of ~labrousness, nectarilessness, frego bract 

a nd okra l eaf since we saw these as offering the qui ckes t route by which 

.,e could provide some "built-in" insect resistance to co11110erc!.al 

varieties, before tackling the more coll!Pl exly-inherited characteristics. 

Early observations at Narrabr! Agricultural Research Station 

York on host plant reeistance has been done for a number of years at 

NARS. Our first season there co-1nc1ded with the Reliothts plasue that 

ravaged crops in eastern Australia. It was significant that, under the 

heavy damage sustained despite intensive spraying , a n-0noally poor 

yieldin~ frego hr act line tooped our main variety trial and outyiel&ed 

Deltapine 1~ by 40%. 

In subsequent years a number of varie t ies containing resistance 

t raits were t ested for performance under different levels of pe&t 

protec tion. 1n general t he work showed tha t the resistance charac ters 

often were advantageous , but response dlffered depending on the particular 

complexes a nd pressure• of insect• encountered . A further difficulty was 

that the r esi stance factors were incorporated in a number of varietal 

hackRrounds thus preventing direct compartsons of their effects. 

Recent Studies 

We incorpora ted genes fo r nectsrilessness, okra leaf, glabrousness 

and f rego bract into the high yielding Deltapfne 61 background, This gave 

r ise t o 16 l ines only differing in resis tance factors fr01n each other as 

follows: 
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Leaf a nd 

Stem Bract Nectary Leaf 

Hairiness Type Status Type 

Normal Nortnal Nol'lMl Norms.I 

2 " Okra 

3 N' Uss Normal 

4 Okra 

5 Fr ego Nornial Nor.al 

6 Okra 

7 N' less Non.al 

8 Okra 

9 Glabrous Normsl Normal Normal 

10 " Okra 

11 N'le u Normal 

12 Okra 

13 Fr ego Normal Normal 

14 " Okra 

15 ll'less Normal 

16 " Okra 

We then grew them for three seasona under two spray r egioies - heavy 

(in which insect control was nearly complete} and light (in which pest 

control was only i nteralttent}. 

The overall mean results for yield& combined across genotypes on a 

with:without character hesh are es follovs: 
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Yield of "Pest-Resistant" Types 

as % of their NORMAL COUNTrRPARTS 

MEANS OVER THR];E SF.ASONS 

Spra y Regime Increase (+) 

l>ecrease (-) 

Character Heavy Light (Relative to 

nor111& 1) under 

sprayi ng 

Okra 100 110 + 10 

Nectadlen 100 103 + 3 

Glshrous 102 91 - II 

Frego 97 q2 - 5 

or 

the 

ligh t 

Okr a leaf showed as being best able to resist the depredations of 

insects. Nec tariless also helped whereas both glabrousness and frego brac t 

gave less yie l ds when i nsect da111&ge was allowed. It aay seem surpris ing 

then that we refer to the latter two as "resistant" characters. However 

almost certainly their poor showing reflects their susceptibliity to plant 

bugs (which tended to be the 11ost important component of the pest spectrum 

in our trials) whereas their "resistance" raters to their effe.cts on 

Heliothh. 

Wha t happens for various combinations of these factors? There are t oo 

many to diacuea in this hrief account but the fol lowing results tell part 

of the story, 

Characters 

glabrous frego 

+okra 

+ okra + nectarileas 

Spray Regime 

Heavy Light 

(Yield kg/ha) 

1991 

2010 

1951 

1712 

1882 

1958 

The bug sensitivity of glabroue frego waa largely overcome by okra 

alone and coJBpletely overcome when nectari leaa was added aa well. 
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Effects on Pests 

In 82/8~ we recorded the effects of these characters on the abundance 

of pPe ta. Las t season (83/84) the 16 c ombi nat i ons were again grown under 

the light aprav r egime and pest numbers recorded. 

Some Results 

In both seasons about 40% l ess Heliothi s eggs were l aid on t he 

glabrous 11enotypes resulting in about 30% l ess lleliothis larvae. Leu (44% 

in 82/ 83 and 20%. in 83/ 84) larvae also occur red on frego hract cotton 

(although egg numbers were less for this trait only in 83/84). In bo th 

seasons a slight (15%.) but s tatistically signi ficant reduction of mi tes 

occur red with okra leaf and in 82/83 okra leaf also had significantly less 

aphids . In both seasons the re were about 30% less apple dfmpling bugs 

(•mall mtrids ) on gla brous leaf but significantly more on frego bract. 

Df scuesion 

We consi der that $0 f•r we have only touched Che "Up of th• iceberg" 

in the complex fi eld of Rost Plant Resis tance. We do not feel that we can 

he dogmatic i n our views as yet. Boch the glabrous and frego ~enes do 

appear a • Reliothia resista nce f actors by their effects on egglay and 

larval numbers< and t he frego 11ene has been shown to improve spray 

penetration. However their apparent hypers ens f ttvicy to the bu~ COl!IPlex is 

a eatter of concern, preventing their be ing used in a si~ole way to reduce 

spraying. The okra character appears to "part-neutralize" thi s senaitivi"ty 

end the fur ther addition of nectariless spears to do so co1'1Pletely. Even 

by i tself okra leaf does appear to offer considerable advantages - another 

'boll point ' for SIROKRAJ 


