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SUDAN2: Khartoum North, Sudan - May 2007
Dr Mohamed Musa Mohamed Ahmed 

Dept of Parasitology, College of Veterinary Medicine and Animal Production 

Sudan University of Science and Technology 

P. O. Box 204, Khartoum North Post Office (بوستة الخرطوم بحرى) 

Hillat Kuku, Khartoum North, Sudan 

Email: mohamedmousa8@yahoo.com, Office Telephone: 0155326456, Mobile: 0122110231



Objective:
Compare alternative uv-blocking materials for Nzi traps


Further data available from “Sudan1”, but without a local trap control

Data: 
Corrected file is 4x4001.dat in email attachment MihokTrap2.doc
Email is “Re: Data Clarification on Experiment #2” dated 30 May, 2007

Several earlier emails provide notes on experimental protocols


Design:
Two 4 x 4 Latin squares set simultaneously in the same area over 4 days

Area:
Hillat Kuku, Khartoum North, Experimental Farm Unit


Sudan University of Science and Technology


Widely-spaced traps scattered around the farm (locations not yet provided)

Habitat:
Farm within an urban area next to the Nile, good satellite image available

Details:
384 m asl (airport), 15° 30’ N and 32 ° 30’ E (provided)
 
Date:
May 16-19, 2007, daily collections at exactly 15:00 hours

Baits:
Unbaited

Standard:
TDV Phthalogen Blue IF3GM cotton Nzi trap with Econet L polyethylene and acrylic netting, set just off the ground, all traps set facing WEST


Collector:
Size of exit funnel and nature of collection system not provided
Statistics are also available for nonbiting Muscidae, mostly Musca domestica
Stomoxys were not present (8 individuals caught in 8 years of work)
1,978 
Tabanidae in 32 trap-days

Arithmetic mean catch in standard Nzi trap was 74.4 per day

Daily max was 144
52%
Atylotus agresits
44%
Tabanus sufis
3%
Tabanus taeniola
Trap Codes
Standard (Response ratios are calculated relative to this trap)
1. NZI-TDV-ECO
Phthalogen Blue cotton, Black Sunbrella acrylic awning fabric
All ECONET L netting for cone, back, and inner shelf
This opaque cotton twill is slightly brighter than the cotton dyed by Mountex in Kenya used as a previous standard (e.g. maybe 4% dye vs 5%). The TDV fabric is identical to the 1990’s Bonar fabric from Zimbabwe and is genuine phthalogen blue type IF3GM (Dystar). See Spectra.xls for raw wavelength profiles and the Fabric Guide.doc for comparative graphs.
ECONET L is a robust horticultural netting that is an excellent match in ultraviolet and visible light transmittance (86%, 62% respectively) to Vestergaard Frandsen wide mesh white polyester mosquito netting from the 1990’s and beyond, used in previous standard traps.
Experimental

2. NZI-TDV-BIO

Phthalogen Blue cotton, Black Sunbrella acrylic awning fabric

All BIONET netting (90% vis, 40% uv transmittance)
3. NZI-SUN-CRY-ECO
Sunbrella Pacific Blue and Black acrylic awning fabric
Crystal Clear 20/20 cone (91% vis, near zero uv transmittance)

ECONET L netting for back and inner shelf
Other

4. NZI-SUD
Local trap of Kenyan cotton (not exactly phthalogen blue),


Black cotton, white polyester netting assumed (no samples)
Fabric Codes  (full details are in Fabrics.mdb or FabricMaster.xls)
301
Phthalogen Blue IF3GM CV47 2-ply cotton twill from TDV Industries, France

214a
Sunbrella Pacific Blue acrylic awning fabric, USA
330
Local blue cotton, light-weight, medium basic blue from United Textiles, Kenya

215
Sunbrella Black acrylic awning fabric, USA
357
Econet L from Ludvig Svensson, Sweden via Gintec Shade Technologies, Canada
360
Bionet from Klayman Meteor, Israel (patented uv blocking treatment)
313
Crystal 20/20 clear PVC 30 mil from Strataglass, USA (note, blocks all uv light)
Weather:
Mohamed says “Very bright and hot during the day 40 - 47 °C, at night 17-34 °C



Not windy or dusty”, appears to be just at the typical start of the rainy season


Daily Statistics: http://www.wundergound.com
	Date
	Min °C
	Max °C
	RH %
	Wind (km/hr)

	16 May
	36
	44
	7
	6

	17 May
	30
	44
	14
	8

	18 May
	30
	43
	8
	9

	19 May
	31
	42
	4
	10


Google satellite image with arrow showing referenced Latitude/Longitude
(much higher resolution image also available)


[image: image1]


Female Eye Patterns
For cross reference, note that the eye of T. sufis is similar to the eye of T. similis in Canada, and the eye of A. agresits is similar to the eye of T. quinquevittatus in Canada. I don’t have trapping data for any tabanid in Canada that has plain, uniformly dark eyes as in T. taeniola.
	[image: image2.jpg]




	Tabanus sufis (Desquesnes et al. 2005)


Oldroyd (1954) says the eyes are “microscopically hairy, bright green with four horizontal bands, the middle two deep blue and the others red-brown, the lowest one being on the lower margin of the eye”.

Efflatoun (1930) has detailed figures of the frons and eye-markings; this would be a difficult publication to obtain.
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	Atylotus agrestis (personal photo)

Oldroyd (1954) says the eyes are “usually bare… with a single purple band… very pale apple green, with dark spots shining through”. From my own work, grey-green might also be an appropriate description; there are definitely grey/dark blotches in the eye pattern.

I have more photos from different angles that have not been scanned.
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	Tabanus taeniola (personal photo)

Oldroyd (1954) says the eyes are  “with very short and sparse (“microscopic”) pubescence, and with the facets equal, no bands visible; collectors’ notes indicate that the eyes in life are dull-coppery green, without bands”.

I also have good photos of male eyes, and have other close-ups of females.



Results

With only N=8 per trap type, and a Least Significant Difference (LSD) of 0.198 for Tabanidae, the critical Response Ratios (P=0.05 for paired a priori comparisons relative to the standard trap) were large (< 0.63 or > 1.58). These represent < 10 -0.198 or > 10 +0.198 or a ~40-60% difference in geometric mean catches (thresholds are not symmetrical due to the log (X+1) transformation).
Hence, even with high tabanid catches, trap differences by family, genus or species were either not significant or just marginally significant in all comparisons.
POSSIBLE trends were …

NZI-TDV-BIO best = standard NZI-TDV-ECO
NZI-SUD slightly lower than standard, but not significant

NZI-SUN-CRY-ECO lowest, a puzzling result as my expectation was for higher catches of Tabanus based on previous experiments with other uv-blocking PVC in trap cones and the responses of T. similis, T. quinquevittatus and T. lineola
Given the consistently bright sunshine each day, this was a good indication of what happens in strong, direct light. Weather in Canada is much more variable so my results tend to be from the entire range of sun and cloud, even within single days. I’m trying to get useful data on these sorts of contrasts this summer and not having much success so far.
For Tabanidae, there was a nearly 2-fold difference in arithmetic mean catches between the best trap (NZI-TDV-BIO) and the worst trap (NZI-SUD). If real, this could reflect what I found in previous work, e.g. it is important to use genuine phthalogen blue cloth instead of generic blue cloth for optimum catches.
Tabanidae
Dep Var: TABANIDAE   N: 32   Multiple R: 0.8633   Squared multiple R: 0.7453

Analysis of Variance

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

TYPE$                     0.4076     3       0.1359      3.9946      0.0242

REPLICATE                 0.2459     1       0.2459      7.2293      0.0150

SEQ                       0.2951     3       0.0984      2.8926      0.0638

SITE(REPLICATE)           0.8428     6       0.1405      4.1299      0.0088

Error                     0.6122    18       0.0340

	SUDAN2
	 
	
	
	

	REFRESH TABLES
	 
	
	
	

	Average of Tabanidae
	 
	Backtrans
	Index of 
	Response

	TYPE$
	Total
	Mean
	Increase
	Ratio

	NZI-TDV-ECO
	1.790
	60.65
	1.00
	1.00

	NZI-SUN-CRY-ECO
	1.575
	36.58
	0.60
	0.61

	NZI-TDV-BIO
	1.866
	72.42
	1.19
	1.19

	NZI-SUD
	1.659
	44.57
	0.73
	0.74

	Grand Total
	1.722
	51.76
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. 
	Arithmetic Mean Catches
	
	Maximum Catches
	 

	Average of Tabanidae
	 
	
	Max of Tabanidae
	 

	TYPE$
	Total
	
	TYPE$
	Total

	NZI-TDV-ECO
	74.4
	
	NZI-TDV-ECO
	144

	NZI-SUN-CRY-ECO
	41.4
	
	NZI-SUN-CRY-ECO
	70

	NZI-TDV-BIO
	76.6
	
	NZI-TDV-BIO
	110

	NZI-SUD
	54.9
	
	NZI-SUD
	108

	Grand Total
	61.8
	
	Grand Total
	144


Tabanus sufis

Dep Var: TASUFF   N: 32   Multiple R: 0.8673   Squared multiple R: 0.7523

Analysis of Variance

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

TYPE$                     0.2426     3       0.0809      2.5295      0.0897

REPLICATE                 0.5801     1       0.5801     18.1447      0.0005

SEQ                       0.3129     3       0.1043      3.2629      0.0456

SITE(REPLICATE)           0.6116     6       0.1019      3.1886      0.0260

Error                     0.5755    18       0.0320

	SUDAN2
	 
	
	
	

	REFRESH TABLES
	 
	
	
	

	Average of TASUFF
	 
	Backtrans
	Index of 
	Response

	TYPE$
	Total
	Mean
	Increase
	Ratio

	NZI-TDV-ECO
	1.395
	23.82
	1.00
	1.00

	NZI-SUN-CRY-ECO
	1.276
	17.88
	0.75
	0.76

	NZI-TDV-BIO
	1.515
	31.71
	1.33
	1.32

	NZI-SUD
	1.346
	21.18
	0.89
	0.89

	Grand Total
	1.383
	23.15
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	Arithmetic Mean Catches
	
	Maximum Catches
	 

	Average of TASUFF
	 
	
	Max of TASUFF
	 

	TYPE$
	Total
	
	TYPE$
	Total

	NZI-TDV-ECO
	27.3
	
	NZI-TDV-ECO
	53

	NZI-SUN-CRY-ECO
	20.1
	
	NZI-SUN-CRY-ECO
	42

	NZI-TDV-BIO
	34.0
	
	NZI-TDV-BIO
	52

	NZI-SUD
	28.5
	
	NZI-SUD
	60

	Grand Total
	27.5
	
	Grand Total
	60


Atylotus agrestis

Dep Var: ATAGRF   N: 32   Multiple R: 0.9018   Squared multiple R: 0.8133

Analysis of Variance

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

TYPE$                     0.5789     3       0.1930      3.1602      0.0500

REPLICATE                 0.0751     1       0.0751      1.2294      0.2821

SEQ                       0.3293     3       0.1098      1.7975      0.1837

SITE(REPLICATE)           3.8048     6       0.6341     10.3859      0.0001

Error                     1.0990    18       0.0611

	SUDAN2
	 
	
	
	

	REFRESH TABLES
	 
	
	
	

	Average of ATAGRF
	 
	Backtrans
	Index of 
	Response

	TYPE$
	Total
	Mean
	Increase
	Ratio

	NZI-TDV-ECO
	1.432
	26.01
	1.00
	1.00

	NZI-SUN-CRY-ECO
	1.178
	14.07
	0.54
	0.56

	NZI-TDV-BIO
	1.536
	33.34
	1.28
	1.27

	NZI-SUD
	1.303
	19.11
	0.73
	0.74

	Grand Total
	1.362
	22.02
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	Arithmetic Mean Catches
	
	Maximum Catches
	 

	Average of ATAGRF
	 
	
	Max of ATAGRF
	 

	TYPE$
	Total
	
	TYPE$
	Total

	NZI-TDV-ECO
	44.1
	
	NZI-TDV-ECO
	90

	NZI-SUN-CRY-ECO
	20.1
	
	NZI-SUN-CRY-ECO
	54

	NZI-TDV-BIO
	41.1
	
	NZI-TDV-BIO
	68

	NZI-SUD
	24.4
	
	NZI-SUD
	61

	Grand Total
	32.4
	
	Grand Total
	90


Tabanus taeniola [VERY LOW CATCHES FOR STATISTICAL INFERENCE]
Dep Var: TATAEF   N: 32   Multiple R: 0.8022   Squared multiple R: 0.6436

Analysis of Variance

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

TYPE$                     0.4797     3       0.1599      3.3104      0.0437

REPLICATE                 0.3093     1       0.3093      6.4035      0.0209

SEQ                       0.3787     3       0.1262      2.6134      0.0829

SITE(REPLICATE)           0.4021     6       0.0670      1.3875      0.2727

Error                     0.8695    18       0.0483
	SUDAN2
	 
	
	
	

	REFRESH TABLES
	 
	
	
	

	Average of TATAEF
	 
	Backtrans
	Index of 
	Response

	TYPE$
	Total
	Mean
	Increase
	Ratio

	NZI-TDV-ECO
	0.520
	2.31
	1.00
	1.00

	NZI-SUN-CRY-ECO
	0.203
	0.60
	0.26
	0.48

	NZI-TDV-BIO
	0.320
	1.09
	0.47
	0.63

	NZI-SUD
	0.454
	1.85
	0.80
	0.86

	Grand Total
	0.374
	1.37
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	Arithmetic Mean Catches
	
	Maximum Catches
	 

	Average of TATAEF
	 
	
	Max of TATAEF
	 

	TYPE$
	Total
	
	TYPE$
	Total

	NZI-TDV-ECO
	3.0
	
	NZI-TDV-ECO
	9

	NZI-SUN-CRY-ECO
	1.1
	
	NZI-SUN-CRY-ECO
	6

	NZI-TDV-BIO
	1.5
	
	NZI-TDV-BIO
	4

	NZI-SUD
	2.0
	
	NZI-SUD
	4

	Grand Total
	1.9
	
	Grand Total
	9
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