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FARM4: Edwards, Ontario, Canada - June 2008
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smihok@rogers.com
Hemendra Mulye
hemendra.mulye@alumni.uottawa.ca
Background:
See 2007 Farm experiments for previous trap tests at this location



Limited tests of phenols / human urine published in MVE (2007)


Objective:
Test attraction of fresh cow urine as it ages at start of tabanid season


Proof potential of some Nzi trap variations not tested in BER (2002)

Data: 
Farm4.xls and subsets, reference data in Canada nzi.mdb

Design:
Six simultaneous 2 x 2 Latin squares, set sequentially 4 times (bait/unbait)


Traps rotated only a few times, trap / site effects intertwine



Two logical experimental subsets with release rate of urine changed mid-way


Area:
Idle Farm ~9.0 km @ 320° (~ NW) from my home in Russell



Edwards is a hamlet incorporated into the city of Ottawa 

Habitat:
Abandoned pasture, very wet meadows, shrubland with adjacent woodland


Many trees removed in previous winter; woodland image is now out of date



Very low vegetation at start, dry also at start but got very wet by end of expt


Details:
71 m asl, 45°18.998 N and 75° 75° 26.112 (the barn with a few horses/goats)
 
Date:
May 25 - June 11, 2008, trap checks every 1-3 fair weather days

Baits:
Cow urine from a ~ 5-yr old Holstein dairy cow, collected day before start


Released from small bottle with 3 cm aperture at 2 ml/day at back corner of trap



Release rate doubled for second phase by using two bottles


Spring ~ wet/cool - daily average maximum temperature was 23.6 °C

Standard:
Kenyan Phthalogen Blue IF3GM cotton Nzi trap with fine mesh white polyester, set just off the ground, all traps facing WEST - Westerly winds typical; nearly all traps were in very open locations with strong winds at this time of year

Collector:
2-L Coke bottle plastic “funnel” inserted into trap cone (21 mm diameter neck)


Funnel then inserted into a plastic chamber (centre of a cut-off 2-L juice bottle)


Flies collected in a long “no-seeum” netting sleeve attached to the chamber
Catch of nonbiting insects was low. Mosquitoes (unidentified) were abundant but hardly caught. One flush of mosquitoes landed on trap surfaces in the hundreds / thousands prior to sunset on one trap check but with hardly any captures recorded.
Effort was 180 “fair-weather” trap-days (12 x 15)

Catches standardized as catch per fair weather day for statistical analysis
Weather data stored in EXCEL file with captures
First tabanid of the year caught in Russell on May 24th so this experiment captured the exact start of the tabanid season, hence first four checks had very low catches, last four were very good 

4,781
Tabanidae

86.5% Hybomitra lasiophthalma females, (4 male Hl also captured)
Six other spp. were nitidifrons nuda, illota, frontalis, lurida, epistates, affinis
Tabanus similis just coming up at the very end of the experiment (6.2%)

Chrysops frigidus and other deer flies present but not abundant (2.6%)

A few Stomoxys calcitrans, 3 weeks earlier appearance than in previous years
Statistically useful data only for H. lasiophthalma ~ Hybomitra ~ Total Tabanidae
Angled labels do not display properly below, original in PowerPoint is OK.
Traps encircled the woodland extending out into shrubland with a mean spacing of 54 m (GPS data in EXCEL file) between sequential sites. Sites 23-27 same as in 2007; rest are new.
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Bait Results

Catches were too low on the first three trap checks to detect much of anything as the urine aged, so it was really only the fourth trap check that determined any statistical outcome for the first half of the experiment (urine was 12 days old on June 5th).
There was a consistently higher catch with the 2-4 week old urine in the second half of the experiment. I also used some better traps for the very last 2x2 Latin square, removing some of the duds that I was testing so the catches would be more robust.
Geometric mean catches of Tabanidae per trap per day (N=6 per bar)
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URINE was easy to smell when walking up to a trap
Later on in the next experiment with synthetic phenols the smells of urine or synthetic blends appeared similar and were familiar relative to what I remember from doing these sorts of experiments with tsetse in Africa.

Samples of frozen urine as it aged were saved for possible analysis. 

Hybomitra lasiophthalma (Total catch = 302)
First 4 trap checks at release rate of 2 ml/day, starting with fresh urine

Cow Urine effect just significant, largely driven by fourth trap check
12 
sites

6 
2 x 2 Latin squares (= Replicate)

2
sequential replications of the six Latin squares (= Exprep) 
Dep Var: HYLASF   N: 47   Multiple R: 0.9390   Squared multiple R: 0.8818

Source             Sum-of-Squares   df  Mean-Square     F-ratio       P

ODOURS$                   0.4488     1       0.4488      7.0576      0.0151

EXPREP                    1.7601     1       1.7601     27.6782      0.0000

REPLICATE(EXPREP)         2.2686    10       0.2269      3.5674      0.0075

SITE(REPLICATE)           3.3760    12       0.2813      4.4240      0.0017

SEQ(EXPREP)               1.5068     2       0.7534     11.8475      0.0004

Error                     1.2718    20       0.0636

	Farm4rEP12
	 
	
	
	

	REFRESH TABLES
	 
	
	
	

	Average of HYLASF
	 
	Backtrans
	Index of 
	Response

	ODOURS$
	Total
	Mean
	Increase
	Ratio

	UNBAIT
	0.313
	1.05
	1.00
	1.00

	COW1
	0.503
	2.19
	2.07
	1.55

	Grand Total
	0.410
	1.57
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	CATCHES by TRAP CHECK - NOT risk adjusted in these two pivot tables

	Arithmetic Mean
	 
	
	Maximum
	 

	Average of HYLASF
	 
	
	Max of HYLASF
	 

	ODOURS$
	Total
	
	ODOURS$
	Total

	UNBAIT
	4.4
	
	UNBAIT
	46

	COW1
	8.3
	
	COW1
	37

	Grand Total
	6.4
	
	Grand Total
	46


Hybomitra lasiophthalma (Total catch = 3,833)
Second set of 4 trap checks at release rate of 4 ml/day, starting with ~12-day-old urine

Catch is roughly doubled with cow urine, good confidence intervals now
Dep Var: HYBOMITRA   N: 48   Multiple R: 0.9763   Squared multiple R: 0.9532

Source             Sum-of-Squares   df  Mean-Square     F-ratio       P

ODOURS$                   0.8374     1       0.8374     31.7618      0.0000

EXPREP                    0.5833     1       0.5833     22.1241      0.0001

REPLICATE(EXPREP)         1.7769    10       0.1777      6.7397      0.0001

SITE(REPLICATE)           4.9989    12       0.4166     15.8009      0.0000

SEQ(EXPREP)               3.0684     2       1.5342     58.1933      0.0000

Error                     0.5536    21       0.0264

	Farm4Rep34
	 
	
	
	

	REFRESH TABLES
	 
	
	
	

	Average of HYLASF
	 
	Backtrans
	Index of 
	Response

	ODOURS$
	Total
	Mean
	Increase
	Ratio

	UNBAIT
	1.338
	20.76
	1.00
	1.00

	COW1
	1.608
	39.56
	1.91
	1.86

	Grand Total
	1.473
	28.71
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	CATCHES by TRAP CHECK - NOT risk adjusted in these two pivot tables

	Arithmetic Mean
	 
	
	Maximum
	 

	Average of HYLASF
	 
	
	Max of HYLASF
	 

	ODOURS$
	Total
	
	ODOURS$
	Total

	UNBAIT
	65.0
	
	UNBAIT
	450

	COW1
	94.7
	
	COW1
	355

	Grand Total
	79.9
	
	Grand Total
	450


Trap Results
Eleven trap types were proofed in parallel to the bait switches using the NZI-COT trap for comparison. All traps were from new materials. Total catch was 1,787 Tabanidae (87% H. lasiophthalama) in this subset. There were a few trap rotations but not enough to balance site effects which confound interpretation. Nevertheless, the objective of weeding out some dud designs was achieved before continuing with more work.
Standard (Response ratios are calculated relative to this trap)
1. NZI-COT
Phthalogen blue cotton standard, fine white polyester mosquito netting, type IN6 from Army.Navy, Top Notch black polyester
Turquoise (Continuing tests of this specific colour, many previous tests since BER(2006))
2. NZI-TURQ-CIBA2
Cibacron version of Reactive Blue 140, deep turquoise,

IN6 netting, untreated Sunbrella black

3. NZI-TURQ4MG
Procion Turquoise M-G or Reactive Blue 140, medium turquoise,

IN6 netting, untreated Sunbrella black
Trap #3 was a poor dyeing that was rather disappointing. I suspect problems with the dye lot which I got from a new supplier. I got a medium rather than a dark shade, but decided to test this fabric anyway. The colour was about half-way between previous tests of light versus dark shades so I thought this would be useful to round out previous work.
Top Notch variations (Continuing with tests started late last summer)
4. NZI-TNB-BIO-ECO
Standard Nzi trap made with Top Notch Blue and Black




Bionet cone and inner shelf, Econet L back

Other traps were made with these two special nettings as well. They are best viewed in the schematic diagrams below rather than going into complicated descriptions. Note three themes:

· switching some dark colours for Black to see if this would enhance trap entry
· switching the positions of the black panels for speculative tests of “targets” vs “circling”
testing contrasting “all blue” traps in Ocean Blue and Blue to see if this is useful

Schematics below have computer colours that are roughly equivalent to the actual colours, as determined through RGB coding in Adobe Photoshop
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· Results are best interpreted by simply looking at the patterns in - some traps were true “duds” with extremely low catches at otherwise good locations. The traps in bold face were retained for further work in the next experiment. There were some surprises, e.g. the TARGET trap was a dud. The all blue variations were disappointing given that some all blue Nzi traps were OK for certain tabanids in Africa. Both turquoise traps did well; there was about triple the catch with the deep shade; this result stood up in further testing. Response Ratios are graphed below but need to be interpreted with caution because of site effects. I got much better statistical inference in the next experiment.
	Arithmetic Mean
	 
	
	Maximum
	 

	Average of Tabanidae
	 
	
	Max of Tabanidae
	 

	TYPE$
	Total
	
	TYPE$
	Total

	NZI-COT
	36.8
	
	NZI-COT
	119

	NZI-TNO-TNB
	3.8
	
	NZI-TNO-TNB
	13

	NZI-SIDE-SOLID
	3.4
	
	NZI-SIDE-SOLID
	13

	NZI-TNB-TARGET
	2.2
	
	NZI-TNB-TARGET
	11

	NZI-TURQ-CIBA2
	107.5
	
	NZI-TURQ-CIBA2
	355

	NZI-TNB-STAGGER
	28.0
	
	NZI-TNB-STAGGER
	127

	NZI-TNB-MIRROR
	13.5
	
	NZI-TNB-MIRROR
	59

	NZI-TNB-NAVY
	27.3
	
	NZI-TNB-NAVY
	108

	NZI-TNB-FOREST
	10.0
	
	NZI-TNB-FOREST
	20

	NZI-TURQ4MG
	39.3
	
	NZI-TURQ4MG
	116

	NZI-TNB-TNO
	8.3
	
	NZI-TNB-TNO
	32

	NZI-TNB-BIO-ECO
	18.2
	
	NZI-TNB-BIO-ECO
	65

	Grand Total
	25.2
	
	Grand Total
	355
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Photos when traps were set on 25 May, from about 10 am to noon.
Only low resolution images below, originals stored elsewhere are 12 Mega pixels.
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	NZI-COT Site #23
(Phthalogen blue cotton standard)

	NZI-TURQ-CIBA2 Site #28
(deep turquoise dyeing)
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	NZI-TNB-BIO-ECO Site #25
(Top Notch fabrics, special nettings)
	NZI-TURQ4MG Site #33
(medium turquoise dyeing)
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	NZI-TNB-NAVY Site #31
(Navy Blue replacing Black)
	NZI-TNB-FOREST Site #32
(Forest Green replacing Black)
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	NZI-TNB-TNO Site #34
(Ocean Blue replacing Black)
	NZI-TNOTNB Site #24
(Reverse of trap to the left)
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	NZI-TNB-TARGET Site #27

(black consolidated in the center)
	NZI-TNB-STAGGER Site #29
(black - netting inverted on one side)
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	NZI-TNB-MIRROR Site #30

(blue-black inverted on opposite side)
	NZI- SIDE-SOLID Site #26

(Ocean Blue one front/side, Blue on other front/side, front shelf switched to black)


Some larger scale  photos follow showing the contrasting features of the areas around the woodland where traps were set. The sites looked very different by the end of June once the  vegetation grew in and after some very heavy rains resulting in a lot of standing water.
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Worst Trap site #27, wet spot, looking east into the sparse woodland
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Best Trap site #30, well into the shrubland, #31 in the background
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Site #34, looking west into the woodland
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	Site #28 on north edge of woodland, looking east with #32 in the background
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