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Questions have come from growers regarding the advertised improved performance of the Spray Air™ sprayer over conventional spray nozzles. A number of growers have purchased the Spray Air sprayer with the expectation that they will get adequate weed control at reduced chemical rates. Many have indicated good results, but other growers have asked whether the Spray Air is worth the extra cost? Two trials were set up with one just west of Fargo and the other at the NDSU research site near Prosper.
Procedure:

The plots were seeded with ‘Hilleshog 2469’ sugarbeet seed treated with 45 grams Tachigaren per 100,000 seeds with seed placed 1.25 inches deep in six 22 inch rows across the herbicide plots in mid May at both sites. ‘Alsen’ hard red spring wheat at 88 lb/A, ‘Morton’ oats at 53 lb/A, Siberian foxtail millet, ‘Interstate 6039 hybrid’ sunflower, ‘yellow seeded’ flax at 50 lb/A, ‘Plainsman’ amaranth, quinoa (chenopodium species) and ‘Interstate Hyola 420’ canola at 19 lb/A was seeded in 4 foot wide strips across herbicide plots at the time the sugarbeet seed was planted to represent various ‘weed’ species.   Herbicide treatments were applied June 2, June 10 and June 20 at Fargo and at Prosper on June 2, June 10 and June 17.  Conventional treatments were applied at 5 GPA with 20 in. nozzle spacing with Teejet™ XR8001 nozzles traveling 6 mph at 40 psi. The 10 GPA application was completed with XR80015 nozzles traveling 4.5 mph at 40 psi.  Air assist treatments were applied using a ‘Spray Air’ sprayer to deliver 5 gpa at 8.5 psi liquid pressure traveling 4 mph with the 0.022 orifice (pink). The 10 gpa rate was completed with the 0.022 orifice at 32 psi traveling 4 mph. The air pressure in the Spray Air was set at 10 inches of water for all trials. The spray boom was set at 18 to 20 inches above the crop for all treatments.

 All treatments were applied three times to the center 7 feet of the 15 foot wide plots with a mix of ‘Progress’, ‘UpBeet’, ‘Stinger’ and ‘Select. The reduced rates also contained ‘MSO’ adjuvant. The conventional rate of the herbicide mix did not contain adjuvant. Sugarbeet injury and quinoa, redroot pigweed/amaranth, canola, wheat, oats, sunflower and flax control were evaluated July 5.  Foxtail millet was not evaluated due to very poor emergence.  All evaluations are a visual estimate of percent fresh weight reduction in the treated plot compared to the adjacent untreated strips. 

 The application conditions for the plots are as follows:
Fargo-
	Date of Application
	June 2
	June 10
	June 20

	Time of Day
	5:30 pm
	12:30 pm
	4:00 pm

	Air Temperature (oF)
	77
	65
	80

	Relative Humidity (%)
	58
	67
	50

	Soil Temp. (oF at 6”)
	54
	55
	66

	Wind Velocity (mph)
	11
	3
	3

	Cloud Cover (%)
	80
	100
	10

	Soil Moisture
	good
	good
	good

	Sugarbeet
	v 1.0-2.0
	v 2.0-4.2
	v 4.5-6.0

	Canola
	cot - 3 leaf
	4 leaf-5” tall
	Flowering

	Flax
	0.5-2” tall 
	2-5” tall
	8-12” tall

	Redroot pigweed/Amaranth
	cot - 2 leaf
	2-8 leaf(1.5”)
	1-4” tall

	Hard Red Spring Wheat
	2 leaf(4” tall)
	5-7” tall
	8-10” tall

	Oats
	2 leaf(4” tall)
	5-8” tall
	9-12” tall

	Quinoa
	2-6 leaf
	1-3” tall
	4-8” tall

	Sunflower
	2 leaf
	4 leaf
	6-10” tall


Prosper-
	Date of Application
	June 2
	June 10
	June 17

	Time of Day
	8:30 pm
	9:30 am
	10:30 am

	Air Temperature (oF)
	70
	62
	70

	Relative Humidity (%)
	75
	63
	66

	Soil Temp. (oF at 6”)
	60
	58
	60

	Wind Velocity (mph)
	10
	4
	9

	Cloud Cover (%)
	80
	100
	50

	Soil Moisture
	Good
	good
	Good

	Sugarbeet
	v 1.0-1.5
	v 2.1-3.2
	v 5.5-7.5

	Canola
	2 leaf
	2-3 leaf(6” tall)
	10 inches tall

	Flax
	0.5-1.5” tall 
	1.5-5” tall
	6-8 inches tall

	Redroot pigweed/Amaranth
	2-3 leaf
	3-4 leaf
	1-2 inches tall

	Hard Red Spring Wheat
	2 leaf(4” tall)
	4-5 leaf
	6-8 inches tall

	Oats
	1 leaf(4” tall)
	4-5 leaf
	6-8 inches tall

	Quinoa
	4 leaf
	2-5” tall
	3-7 inches tall

	Sunflower
	2 leaf
	2-4 leaf(7” tall)
	4-6 leaf


The herbicide treatments were as follows:


Herbicide 1- ½ the recommended micro rate of Progress (0.04 lb ai/A)+ UpBeet (0.002 lb ai/A)+ Stinger (0.015 lb 
ai/A)+ Select (0.015 lb ai/A)+ MSO (1.5% v/v)

Herbicide 2- ¾ the recommended micro rate of Progress (0.06 lb ai/A)+ UpBeet (0.003 lb ai/A)+ Stinger (0.023 lb 
ai/A)+ Select (0.023 lb ai/A)+ MSO (1.5% v/v)

Herbicide 3- Recommended micro rate of Progress (0.08 lb ai/A)+ UpBeet (0.004 lb ai/A)+ Stinger (0.03 lb ai/A)+ 
Select (0.03 lb ai/A)+ MSO (1.5%)

Herbicide 4- Recommended micro rate with an Increasing rate of Progress with each application (1st-- 0.12 lb ai/A, 
2nd –0.16 lb ai/A, 3rd—0.22 lb ai/A) + UpBeet (0.004 lb ai/A) + Stinger (0.03 lb ai/A) +Select (0.031 lb ai/A) + 
MSO (1.5%)

Herbicide 5- Recommended conventional rate with an increasing rate of Progress with each application (1st--0.25 lb 

ai/A, 2nd--0.33 lb ai/A, 3rd--0.5 lb ai/A)+ UpBeet (0.008 lb ai/A)+ Stinger (0.06 lb ai/A)+ Select (0.047 lb ai/A) 
(without MSO) 

Results: Sprayer comparison, Fargo, 2005.  
                                                Rrpw

                                    Sgbt  Quin  Amar  Cano  Hrsw  Oats  Flax  Sunf

Herbicide      Sprayer      Volume   inj  cntl  cntl  cntl  cntl  cntl  cntl  cntl

                            (gpa)     %     %     %     %     %     %     %     %

Herbicide 1   Air Assist      5       0    87    35    40   100   100    32   100 

Herbicide 1   Air Assist     10       2    82    50    43   100   100    27   100

Herbicide 1   Conventional    5       0    75    25    22   100   100    23   100

Herbicide 1   Conventional   10       0    95    27    40   100   100    17   100 

Herbicide 2   Air Assist      5       0    98    78    55   100   100    38   100 

Herbicide 2   Air Assist     10       7    95    52    47   100   100    43   100 

Herbicide 2   Conventional    5       3    98    75    50   100   100    55   100 

Herbicide 2   Conventional   10       0    95    60    40   100   100    23   100 

Herbicide 3   Air Assist      5       3    99    72    60   100   100    62   100 

Herbicide 3   Air Assist     10       3    99    82    67   100   100    53   100 

Herbicide 3   Conventional    5       7    90    65    53   100   100    55   100 

Herbicide 3   Conventional   10      10    94    78    55   100   100    60   100 

Herbicide 4   Air Assist      5      13   100    92    63   100   100    73   100 

Herbicide 4   Air Assist     10       7   100    87    67   100   100    77   100 

Herbicide 4   Conventional    5       7   100    80    58   100   100    65   100 

Herbicide 4   Conventional   10       3   100    94    62   100   100    57   100 

Herbicide 5   Air Assist      5      15   100    93    80   100   100    93   100 

Herbicide 5   Air Assist     10      20   100    97    75   100   100    94   100 

Herbicide 5   Conventional    5      15   100   100    77   100   100    90   100 

Herbicide 5   Conventional   10       3   100    99    77   100   100    85   100 

EXP MEAN                              6    95    72    57   100   100    56   100 

C.V. %                              100     8    16    16     0     0    15     0 

LSD 5%                               10    12    19    15     0     0    14     0 

LSD 1%                               13    16    25    21     0     0    19     0 

# OF REPS                             3     3     3     3     3     3     3     3 

Sprayer comparison, Prosper, 2005.  
                                                Rrpw

                                    Sgbt  Quin  Amar  Cano  Hrsw  Oats  Sunf  Flax

Herbicide      Sprayer      Volume   inj  cntl  cntl  cntl  cntl  cntl  cntl  cntl

                            (gpa)     %     %     %     %     %     %     %     %

Herbicide 1   Air Assist      5       9    75    51    50   100   100   100    40 

Herbicide 1   Air Assist     10      10    88    60    60   100   100   100    45 

Herbicide 1   Conventional    5       3    87    63    60   100   100   100    45 

Herbicide 1   Conventional   10       1    87    53    55   100   100   100    40 

Herbicide 2   Air Assist      5      14    98    87    74   100   100   100    64 

Herbicide 2   Air Assist     10      16    96    74    73   100   100   100    61 

Herbicide 2   Conventional    5      11    99    78    73   100   100   100    63 

Herbicide 2   Conventional   10       5    89    70    66   100   100   100    49 

Herbicide 3   Air Assist      5      24    97    88    75   100   100   100    61 

Herbicide 3   Air Assist     10      14    98    78    78   100   100   100    66 

Herbicide 3   Conventional    5      14    99    80    76   100   100   100    63 

Herbicide 3   Conventional   10      16    98    74    73   100   100   100    59 

Herbicide 4   Air Assist      5      33   100    93    76   100   100   100    78 

Herbicide 4   Air Assist     10      31   100    94    80   100   100   100    84 

Herbicide 4   Conventional    5      24   100    91    80   100   100   100    78 

Herbicide 4   Conventional   10      21   100    90    73   100   100   100    78 

Herbicide 5   Air Assist      5      38   100   100    90   100   100   100    96 

Herbicide 5   Air Assist     10      36   100   100    86   100   100   100    95 

Herbicide 5   Conventional    5      28   100   100    92   100   100   100    95 

Herbicide 5   Conventional   10      30   100   100    86   100   100   100    94 

EXP MEAN                             19    95    81    74   100   100   100    68 

C.V. %                               32     6     9     9     0     0     0     9 

LSD 5%                                9     8    11     9     0     0     0     9 

LSD 1%                               11    11    14    12     0     0     0    11 

# OF REPS                             4     4     4     4     4     4     4     4 

Summary: Portions of the Fargo treatments were damaged by flooding so three replicates were evaluated rather than the four that were established.  The conventional sprayer at 10 gpa gave less flax control than the air assist sprayer with Herbicide 1, 2 and 3 treatments.  The air assist sprayer at 10 gpa with Herbicide 2 gave less redroot pigweed/amaranth control than the conventional sprayer at 5 gpa with Herbicide 2, but the air assist at 10 gpa was better than the conventional with Herbicide 1. At the Prosper site, Sugarbeet injury with the conventional sprayer was less than with the air assist when using Herbicide 4. The conventional sprayer at 10 gpa using Herbicide 2 gave less sugarbeet injury and less flax control than the air assist at 10 gpa using Herbicide 2. The air assist sprayer, on average, gave slightly better control than the conventional sprayer at the same herbicide rate.  However, the data at both sites does not support the hypothesis that herbicide rates can be significantly reduced with the air assist sprayer.
Note:  Progress contains 1.8 lb ai/Gal


    UpBeet is a 50% dry flowable


    Stinger contains 3 lb ai/Gal


    Select contains 2 lb ai/Gal


    MSO was added at 1.5% v/v
