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Reduced ovipoesition and feeding ofi Cylas spp.
on hexadecyl esters ofi hydroxycinnamic acids
from sweetpotato latex.
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Cylas puncticollis & C. brunneus - are the
major Insect pests of sweetpotato in Africa.

¢

Adults & larvae
feed on roots.

Damage reduces
guality & yield of
sweet potato

Impact on food
security & family
iIncome

| osses can be as
highi as; 90%




SPW control

Control with Insecticides
Subterranean lifecycle of insect

Deep rooted varieties
escape

Hilling up & filling cracks
reduces exposure - escape
Bt transgenic varieties?
Not yet!
market implications? - EU
Pesticidal plants?
Unexploited potential?



SPW control

Resistance.
Is there any?
Smit 1996.
Stathers et al. 2003 Deep rooting escape mechanism.

Kays et al., 1988-2002 Chemical resistance factors (Vs.
C. formicarius)

Bohac et al. (2006). Resistance in USA varieties.

Data et al. (1995) Sweetpotato latex affects Weevil
feeding and evipoesition.
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Laboeratory bioassays

Farmers report New

Kawogo to be \

resistant.

Laboratory experiments
support field data.
Therefore resistance is
not simply escape




Number of feeding holes, eggs and droppings by
Cylas puncticollis on Tanzania and New Kawogo
No-choice bioassay

Tanzania
New Kawogo

feeding holes eggs droppings

Adults took at least 5 days longer to emerge on New Kawogo

Stevenson et al., 2009. Pure Appl. Chem., 81, 141-151




What is causing the resistance?

Sweetpotato roots produce latex which
IS distributed throughout plant.

Latex collected in capillary tubes and
analysed using LC-MS-MS with ESI +ve

Structures confirmed by NMR

Qualitative and quantitative chemical
differences between varieties
determined

Data et al., 1996, Journal of Economic Entomoloqgy, 89, 544-549.




Rl RZ
Hexadecylcaffeic acid OH -(CH,),:CH,
Rl Hexadecylcoumaric acid H -(CH,),:CH,
Heptadecylcaffeic acid OH -(CH,),;,CH,

Octadecylcaffeic acid OH -(CH,),,.CH,
Octadecylcoumaric acid H -(CH,),,CH,

UV & Mass spectra are characteristic e.g. Compound 2
Mass lon [M+H] with m/z 389

Fragment ions with m/z 163 (coumarate) and 147 (coumaroyl) consistent
with less of -C,H,, and O-C,H..

Stevenson et al., 2009 Pure Appl. Chem., 81, 141-151




HPLC chromatogram of root latex from 2
Sweetpotato cultivars @310nm
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Total caffeic acids esters and coumaric acid esters
In whole roots of sweetpotato varieties.
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New Kawogo

Tanzania

Caffeic acid esters

Coumaric acid esters

I

Naspotl




Compounds synthesised in bulk

to confirm IDs of natural compounds.

to incorporate (1 and 3) into a bioassays for testing effects
on SPW larvae




Effect of hexadecylcaffeic acid on mortality and
pupation of early 2"d instars of C. puncticollis after 14d
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0.01 0.001 Control

Concentration mg/mi

Stevenson et al., 2009 Pure Appl. Chem., 81, 141-151




Total caffeic acid ester on the surface of different
sweetpotato varieties.
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Total coumaric acid ester on the surface
of different sweetpotato varieties.
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Bioassay to evaluate the effect on ovipostion and feeding of Cylas
spp. by hexadecylcaffeic and coumaric acid on root surface.

Root plugs (1.5cm diam) of

Susceptible variety Naspotl
/ +one  adult

g

50ul of compound (10mg/ml in
acetone) applied to each well
0.5mg/cm?

Control root plugs
50ul acetone applied




Feeding and oviposition ofi C. puncticollis on Naspotl periderms
treated with hexadecylcaffeic acid (0.5mg/cm?) after 24h

0-(CH,),:CH,
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Control

C16 caffeic acid
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Feeding holes

Droppings




Feeding and oviposition ofi C. puncticollis on Naspotl periderms
treated with hexadecylcoumaric acid (0.5mg/cm?) after 24 h.
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Conclusions

African sweetpotato CVs express quantifiable resistance in laboratory
and incur low damage in field.

Root latex and whole roots of resistant CVs (e.g., New Kawogo) have
high concs of caffeic and coumaric acid esters

Caffeic & coumaric acid esters toxic to (kill) larvae & inhibit
development.

Caffeic & coumaric acid esters occur at higher concentrations on root
surface of resistant CVs

Caffeic & coumaric acid esters reduce feeding and oviposition by adults
and explains resistance effects observed in laboratory.
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Feeding and ovipesition of C. brunneus on Naspot 1
periderms treated with hexadecylcaffeic acid (0.5mg/cm?)
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Combined toxicity of hydroxycinnamic acids in

sweetpotato roots with Bt toxin at LD, conc.

A B C D E F G H

Treatment
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(A=diet + Water; B= diet +Water + Acetone; C=Diet + Bt; D= Diet +Bt
+Acetone; E=Diet + water + 0.01 mg/ml C16 Caffeic; F=Diet +Bt +0.01
mg/ml C16 Caffeic; G=Diet + Bt + 0.1 mg/ml C16 Caffeic;

H= Diet + water + 0.1 mg/ml C16 Caffeic)




