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Pest control versus management

A Control = elimination
i1 FNR G2 YSIFadzaNBE 2N I O02 YL
iall 0aSYyOS BNOTS@MNRSYOS 2F |06
A Management = maintain populations at acceptable
levels
A Management is with reference to an action level
I Is my pest level above or below an established threshold?

I Do we have action levels for pests in grain and processing
facilities?

I There Is zero level for some pests (Is this realistic or can
this be measured with some level of certainty?) [Sampling

Issue]



1. Not correctly ientifying the pest
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Pest identification

A Helps in knowing more information about its
niology, ecology, behavior, and response to
pesticides or pesticide alternatives

A Information can be accessed from the web

A Information can be obtained from
orofessionals in the field

A There are people who help in identification of
pests (mostly at universities)




2. Not understanding what species
are associated with raw and
processed grain



Raw grain storage structures

Steel bins

Concrete silos



Poorstorage structures

Africa

From: Dr. E. N. Nukenine

Wetter Regions

Barn, across ethnic
groups

Improved crib, many
ethnic groups

Dryer Regions
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Internal feeders




Rice weevil iIs predominantly in whole grain

S. oryzae
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Mill Stream

Good, N. E. (1937)




Internal feeders
Females lay eggs outside
kernels

Moth

Borer

LESSER GRAIN BORER-ADULT ON 2M

Female moth lays egg on grain kernal.
The larva emérging from egg gnaws a
“hole, no larger than a pin prick, through

which it enters the kernel.

Kernel cut showing entrance
channel. Larva feeds and
grows, enlarging cavity.

i

The full-grown larva is as
long as kernel in which it
has eaten out a large cavity.

The pupa is the stage
between larva and
adult moth.

ANGOUMOIS

GRAIN MOTH ; The moth leaves
DEVELOPMENT IN WHEAT ﬁ el

hole shown.

Figure 11.—Life cycle of the Angoumois grain moth on wheat.







Lesser grain borer is predominantly in whole grain

R. dominica
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External feeders

Red and confused flour beetles (Tribolium species)




Flour beetles are found in all mill streams

Triboliumby lifestage

O Tribolium Adults

® Tribolium Larva
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Mill stream

Source: N. E. Good (1937)




KSU Mill: Cleaning House Product Samples

ol

Mean no. adult Red flour beetle/g

Sample locatior

Means followed by different letters are significat(0.05 Ismeangest)



KSU Mill: Flour Mill Product Samples
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3. Not understanding the
Importance of sanitation



Insects In Grain Residues at Elevator:

(Arthur et al. 2006)

Number of [ive adult insects” per kg (mean+5E) and percentage residue samples mfested with pest insects, by mspection location

Location  Sitophils —~ Cryplolestes ~ Tribolium — Typhaea — Rhyzopertha  Oryzaephiug  Ahasoerns— Total % Infested
stercored— dominica ddvena

Bootpit  40.8+7%0a  9314280ab 10944373 014+006a 0704035 1231056  0.1110.08ab 625411292 711
Dumppit 83241346 6304 166bc 11140270 043+0292 0444009 0144004 0.02+002 17.164256h 433
Headhouse 338+ 14dc 6884 27dbc 14740486 009+0.0da 0234008 007£0.040 0.01+001b 12104348h 297

Ralbne ~ 8164241b 2614142 47614306 11711072 01410100 1014095 0.05+0.04b 17.89+596h 334
Tumnel  37.09+84% 3397+ 20940 113148202 001£001a 0804065 067105 043+027a BAR+2324a 33

Data from 9 elevators and 1,575 samples. Total number of pest insects found = 46,725.



Impact of Sanitation of Bins
(Reed et al. 2003)

ins cleaned prior to filling Bins not cleaned prior to filling
Species Mean number/kg + % of Mean number kg * % of
standard error population standard error population

Cryptolestes spp. 0.7 £ 0.31* 14.4 2.3 £ 0.49 8.7
Rhyzopertha dominica L1110 226 133 +1.24 5.0
Oryzaephilus spp. ) = (** 0 0.07 0 0.3
Sitophilus spp. 29+ 1.4 60.3 134 =561 504
Tribolium spp. 0.1 = (.05 2.1 7.2 3.6
All pest species 4.0 £ 6.6 +

All natural enemies 0.4 = 0.3

Data from 11 elevators, samples from 2517 138 bins at each elevator.






KSU pilot flour mill data,
June 15 October 12, 2002

No. product Percentage of | No. samples with
samples examined samples with Insects after 8
Insects weeks
439 53.8 80.1%

Andy Allen andBh Subramanyam2004. Unpublished data.







Sanitary design aspects
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tary Design Aspects
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A Eliminate standing water through good design
and repair of grounds outside and inside the
mill







4. Not having an established
threshold for pests and a pest
sampling program



Defect action levels

http://www.fda.gov/Food/GuidanceComplianceRegulatorylnformation/GuidanceDocuments/Sanitation/ucm056174.htm

A GIPSA standard for infested grain
I Wheat, rye, and triticale
I 2 live insects/kg of grain

I Barley, canola, corn, oats, sorghum, soybeans,
sunflower seeds, mixed seeds

i 1 live weeuvil, or other 5 live injurious insects, 10 or
more live injurious insects

A At time of sale
I 32 IDK/100 grams (wheat)

A In processed food
I 75 Insect fragments/50 g of flour (wheat)




Grainbulk

w Probe sampler
w Spear otrier




Vacuum probe for
bulk-stored grain



Pitfall Cone
Trap

A 95 mm x 125
mm cone
shaped with
holes

A Very sensitive

A For surface
area of the
grain bulk



Probe traps

370 mm x 27 mm

Funnel and collecting tube
Can be Iinserted into the
grain bulk
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Trapretrievalis critical




Automated counts of insects in grain
(OPIsystems.com)

Stormaxinsector

¢ 1StorMaX




5. Not understanding that pests are
also present outdoors



Flour Mill 1: Inside and Outside Mill
Allen & Subramanyam, 2004, unpubl. data)
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RFB HFB CRP IMM FGB TRG CFB LGB Other
Species

IMM=Indianmeaimoth, RFB=Red flour beetle, HFB=Hairy fungus beetle, RGB=Rusty/fl
grain beetle, FGB=Foreign grain beetle, TRG=Warehouse beetle, CFB=Confused fla
beetle, LGB=Lesser grain bor&TGB=Sawtoothedjrain beetle, CADEadelle



Insects Outdoors

Trogoderma variabile

Plodia interpunctella

Warehogie beetle

Indlanmeal moth

il

il

Average daily capture rate from 6/7/00 to 10/11/00

Source: Jim Campbell (unpublished data)



-No open doors
-Screen windows
-Seal entry points



A good pest exclusion practice



