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SUDAN3: Khartoum North, Sudan - September 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 blues/turquoise for Nzi traps Keeping Netting Constant

Data: 
tuq001.dat in body of an email message on an unrelated topic,
“Re: Attraction of Tabanids to Turquoise Cloth in Europe” 11 September, 2007

Experimental procedures and traps clarified on September 12 and 14

Design:
Two 4 x 4 Latin squares set sequentially over a total of 8 +1 days

Area:
Hillat Kuku, Khartoum North, Experimental Farm Unit


Sudan University of Science and Technology


Widely-spaced traps at the farm (4 locations only)


Limited locations due to high sorghum fodder present on other trapping area

Habitat:
Farm within an urban area next to the Nile

Details:
384 m asl (airport), 15° 30’ N and 32 ° 30’ E (provided)
 
Date:
September 2-11, 2007, daily collections presumably at 15:00 hours as before


One day had to be re-set due to a mistake, hence 9 days spanned


Correspondence of individual catches to each day in period not provided

Baits:
Unbaited

Standard:
TDV Phthalogen Blue IF3GM cotton Nzi trap with local white nylon netting, set just off the ground, all traps set facing SOUTH (switched trap orientation from last experiment where traps faced west)

Collector:
23 mm exit funnel made from family-size coke bottle to non-return cage
Statistics are also available for nonbiting Muscidae, mostly Musca domestica
Stomoxys were not present (8 individuals caught in 8 years of work)
2,128 Tabanidae in 32 trap-days

Arithmetic mean catch in standard Nzi trap was 66.5 per day

Daily max was 212
49%
Atylotus agresits
47%
Tabanus sufis
4%
Tabanus taeniola
See Sudan2 for Satellite image / Female eye patterns 


Trap Codes
All traps have the same netting for the cone, back and shelf; the transparent parts of one of each of the traps used in Sudan1 & Sudan2 were removed to produce these new trap variations
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	#398   Sudanese local white nylon netting

           stretchy, fluorescent

150 x 150 pixels shown = one square inch

~12 holes x 16 triangles per linear inch
~ 200 holes per square inch
Background is local black cotton
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	TDV Phthalogen Blue IF3GM cotton
~ Pantone 2935


	Sunbrella Pacific Blue acrylic
~ Pantone 2945
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	Cibacron Turquoise F-G cotton
~ Pantone 3005
	Local blue cotton (Kenyan origin)
~ Pantone 653


Standard (Response ratios are calculated relative to this trap)
1. NZI-TDV-NYL
Phthalogen Blue IF3GM cotton, Black Sunbrella acrylic,
Local white nylon netting
The switch in netting for the standard from Sudan1 & Sudan2 represents a very minor difference, ECONET L in previous tests transmits 86% visible, and 62% ultraviolet. This local netting transmits 88% visible, and 68% ultraviolet; both types of netting are only slightly shiny.
Experimental

2. NZI-SUN-NYL

Sunbrella Pacific Blue and Black acrylic




Local white nylon netting

3. NZI-TURQCIBA2
Cibacron Turquoise F-G (same colour as Procion Turquoise M-G) Local black cotton, local white nylon netting
4. NZI-SUD
Local trap of Kenyan cotton (not true phthalogen blue),


Local black cotton, local white nylon netting
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
215
Sunbrella Black acrylic awning fabric, USA
317
Cibacron Turquoise F-G @ ~5% on bleached medium-weight, plain weave cotton

No Colour Index dye code but turquoise colour is identical to Reactive Blue 140


or Procion Turquoise M-G (purchased from Pro Chemical & Dye)
402
Local blue cotton, light-weight, medium basic blue from United Textiles, Kenya

7.2% uv, 10.7% vis transmittance (note considerable light transmittance)
Similar to a triphenodioxazine reactive blue, based on spectrum from sample #330

397
Local black cotton, light-weight, 6.2% uv, 4.7% vis transmittance (not opaque)

398
Local white nylon netting, 68% uv, 88% vis transmittance

Weather:
Hot, mostly sunny weather with a few windy days, no precipitation
Daily Statistics: http://www.wundergound.com
	Date
	Min °C
	Max °C
	RH %
	Wind (km/hr)

	Sep 2
	9
	34
	88
	11

	Sep 3
	26
	36
	75
	10

	Sep 4
	26
	36
	69
	16

	Sep 5
	26
	38
	59
	17

	Sep 6
	23
	36
	71
	24

	Sep 7
	23
	37
	79
	10

	Sep 8
	27
	39
	54
	12

	Sep 9
	23
	37
	68
	26

	Sep 10
	26
	37
	51
	15

	Sep 11
	26
	37
	51
	13


Environment at the University Farm (recent photo, no details)
[Electric Net set-up in other work]
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Results

Despite the high catches of tabanids, with only N=8 per trap type and with sequential rather than simultaneous replicates adding more variance to the error term, the Least Significant Difference (LSD) was HUGE - 0.344 for Tabanidae.
Hence, the critical Response Ratios (P=0.05 for paired a priori comparisons relative to the standard trap) were extremely wide (< 0.45 or > 2.21). These represent < 10 -0.344 or > 10 +0.344 or an ~ 100% difference in geometric mean catches required among traps to achieve statistical significance (exact thresholds are not symmetrical due to the log (X+1) transformation).
None of the statistical comparisons were significant in the ANOVAs, but a few pairwise comparisons came very close to P = 0.05 with confidence intervals just overlapping with 1.0.
The standard trap in Phthalogen Blue IF3GM was the best.
The other traps were about the same with no evidence for a better catch with turquoise versus phthalogen blue, as seen with some North American tabanids in Russell. It’s hard to know what this means in terms of species differences, etc.
There was a possibly interesting trend for Sunbrella with T. taeniola appearing to react positively and T. sufis negatively.
Tabanidae
Dep Var: TABANIDAE   N: 32   Multiple R: 0.8471   Squared multiple R: 0.7177

Analysis of Variance

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

TYPE$                     0.4264     3       0.1421      1.3281      0.2963

REPLICATE                 0.0000     1       0.0000      0.0001      0.9937

SITE                      3.9003     3       1.3001     12.1480      0.0001

SEQ(REPLICATE)            0.5697     6       0.0950      0.8872      0.5243

Error                     1.9264    18       0.1070

	Average of Tabanidae
	 
	Backtrans
	Index of 
	Response

	TYPE$
	Total
	Mean
	Increase
	Ratio

	NZI-TDV-NYL
	1.856
	70.71
	1.00
	1.00

	NZI-SUD
	1.611
	39.82
	0.56
	0.57

	NZI-TURQCIBA2
	1.547
	34.22
	0.48
	0.49

	NZI-SUN-NYL
	1.655
	44.15
	0.62
	0.63

	Grand Total
	1.667
	45.45
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	Arithmetic Mean Catches
	
	Maximum Catches

	Average of Tabanidae
	 
	
	Max of Tabanidae
	 

	TYPE$
	Total
	
	TYPE$
	Total

	NZI-TDV-NYL
	89.8
	
	NZI-TDV-NYL
	212

	NZI-SUD
	57.1
	
	NZI-SUD
	101

	NZI-TURQCIBA2
	53.1
	
	NZI-TURQCIBA2
	91

	NZI-SUN-NYL
	66.0
	
	NZI-SUN-NYL
	155

	Grand Total
	66.5
	
	Grand Total
	212


. 
Tabanus sufis

Dep Var: TASUFF   N: 32   Multiple R: 0.8433   Squared multiple R: 0.7112

Analysis of Variance

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

TYPE$                     0.4579     3       0.1526      1.3410      0.2924

REPLICATE                 0.0062     1       0.0062      0.0544      0.8183

SITE                      3.2501     3       1.0834      9.5187      0.0005

SEQ(REPLICATE)            1.3301     6       0.2217      1.9478      0.1276

Error                     2.0487    18       0.1138

	Average of TASUFF
	 
	Backtrans
	Index of 
	Response

	TYPE$
	Total
	Mean
	Increase
	Ratio

	NZI-TDV-NYL
	1.495
	30.27
	1.00
	1.00

	NZI-SUD
	1.313
	19.57
	0.65
	0.66

	NZI-TURQCIBA2
	1.259
	17.17
	0.57
	0.58

	NZI-SUN-NYL
	1.167
	13.69
	0.45
	0.47

	Grand Total
	1.309
	19.36
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	Arithmetic Mean Catches
	
	Maximum Catches

	Average of TASUFF
	 
	
	Max of TASUFF
	 

	TYPE$
	Total
	
	TYPE$
	Total

	NZI-TDV-NYL
	41.8
	
	NZI-TDV-NYL
	109

	NZI-SUD
	28.4
	
	NZI-SUD
	49

	NZI-TURQCIBA2
	25.1
	
	NZI-TURQCIBA2
	52

	NZI-SUN-NYL
	28.8
	
	NZI-SUN-NYL
	100

	Grand Total
	31.0
	
	Grand Total
	109


Atylotus agrestis

Dep Var: ATAGRF   N: 32   Multiple R: 0.8571   Squared multiple R: 0.7346

Analysis of Variance

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

TYPE$                     0.4588     3       0.1529      1.5668      0.2321

REPLICATE                 0.0002     1       0.0002      0.0016      0.9687

SITE                      4.1266     3       1.3755     14.0923      0.0001

SEQ(REPLICATE)            0.2765     6       0.0461      0.4721      0.8201

Error                     1.7569    18       0.0976

	Average of ATAGRF
	 
	Backtrans
	Index of 
	Response

	TYPE$
	Total
	Mean
	Increase
	Ratio

	NZI-TDV-NYL
	1.543
	33.91
	1.00
	1.00

	NZI-SUD
	1.274
	17.81
	0.53
	0.54

	NZI-TURQCIBA2
	1.235
	16.17
	0.48
	0.49

	NZI-SUN-NYL
	1.389
	23.50
	0.69
	0.70

	Grand Total
	1.360
	21.92
	
	


[image: image9.emf]Response Ratio with 95% CI

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6

NZI-SUD

NZI-TURQCIBA2

NZI-SUN-NYL


	Arithmetic Mean Catches
	
	Maximum Catches

	Average of ATAGRF
	 
	
	Max of ATAGRF
	 

	TYPE$
	Total
	
	TYPE$
	Total

	NZI-TDV-NYL
	45.4
	
	NZI-TDV-NYL
	97

	NZI-SUD
	25.5
	
	NZI-SUD
	61

	NZI-TURQCIBA2
	26.8
	
	NZI-TURQCIBA2
	59

	NZI-SUN-NYL
	33.1
	
	NZI-SUN-NYL
	66

	Grand Total
	32.7
	
	Grand Total
	97


Tabanus taeniola [LOW CATCHES but probably OK for inference]
Dep Var: TATAEF   N: 32   Multiple R: 0.7848   Squared multiple R: 0.6159

Analysis of Variance

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

TYPE$                     0.5671     3       0.1890      1.8845      0.1684

REPLICATE                 0.0199     1       0.0199      0.1981      0.6616

SITE                      1.6005     3       0.5335      5.3187      0.0084

SEQ(REPLICATE)            0.7077     6       0.1179      1.1759      0.3621

Error                     1.8055    18       0.1003

	Average of TATAEF
	 
	Backtrans
	Index of 
	Response

	TYPE$
	Total
	Mean
	Increase
	Ratio

	NZI-TDV-NYL
	0.410
	1.57
	1.00
	1.00

	NZI-SUD
	0.381
	1.41
	0.90
	0.94

	NZI-TURQCIBA2
	0.241
	0.74
	0.47
	0.68

	NZI-SUN-NYL
	0.613
	3.11
	1.98
	1.60

	Grand Total
	0.411
	1.58
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	Arithmetic Mean Catches
	
	Maximum Catches

	Average of TATAEF
	 
	
	Max of TATAEF
	 

	TYPE$
	Total
	
	TYPE$
	Total

	NZI-TDV-NYL
	2.6
	
	NZI-TDV-NYL
	8

	NZI-SUD
	3.3
	
	NZI-SUD
	13

	NZI-TURQCIBA2
	1.3
	
	NZI-TURQCIBA2
	6

	NZI-SUN-NYL
	4.1
	
	NZI-SUN-NYL
	11

	Grand Total
	2.8
	
	Grand Total
	13
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