Effects of  Bacillus pumilis, Fungicide and Insecticide Seed treatments on Sugarbeet Yield and Curly Top Virus Control
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The use of rhizosphere colonizing biological control agents (BCA) as seed treatments has been shown to provide both growth promotion and disease control.  Disease control has been variable and this variability has been attributed to the ability of the BCA to colonize the rhizosphere under different environmental conditions.  For this reason it is attractive to combine fungicide treatment with BCA seed treatments.  This allows the fungicide to provide protection during cool conditions that may slow colonization of the rhizosphere by the BCA and allow the BCA to provide season long protection after the fungicide has decomposed.
Bacillus pumilis isolate MSU341-16-5 was isolated from a germinating sugarbeet seed in 1995 and was one of nearly 400 isolates that were screened in the greenhouse for control of damping-off from Pythium ultimum, Rhizoctonia solani, and Aphanomyces cochioides, promotion of seeding growth all at 50-550 F.  In early field screening and treated seed studies this isolate provided yield increases and maintained populations of seeds for more than a year ( seeds treated in 1997 still have the same population as they were originally treated with.   Table 1. provides yield data for seed treatment with B. pumilis isolate MSU 341-16-5, Apron-Thiram, and Apron-Thiram + Tachigaren (20 g. rate)
Table 1. Effect of B. pumilis isolate MSU 341-16-5 (MSU) Apron-Thiram (AT) and Apron-Thiram + Tachigaren (20 g. rate) (ATT) on sugarbeet  extractable sugar per acre  in trials 1997-2005
	Treatment
	1997-2000
10 locations
	2002
13 locations
	2003/2004
Huntley and Sidney, MT
	2005
Sidney, MT

	AT
	7302
	7009
	6955
	9403

	AT + MSU
	7975
	7769
	7568
	10082

	ATT
	7328
	7363
	7719
	9556

	ATT + MSU
	7448
	7631
	8877
	9858

	Flsd. P=0.05
	302
	374
	620
	ns


In these trials sand was significantly improved in some plots but not all, however yield improvement was very consistent where MSU 341-16-5 was used with the 20g. rate of Tachigaren. All plots were planted to stand and 10 replications were used in a randomized complete block design.  With the exception of Sidney, locations were chosen that that significant Aphanomyces damping-off.

In 2005, plots were planted at the Southern Agricultural Research Center at Huntley, MT and at Sidney, MT.  Seed was treated with the treatments listed above plus Poncho and Baythroid 2. The trials were set up using 10 replications in a randomized complete block , split plot design using Syngenta RH-5 and the susceptible Beta 8636 at Huntley and the moderately Aphanomyces resistant variety Beta 3820 at Sidney.  The variety RH-5 was zero yield at Huntley due to severe Curly Top virus infection.  Data from these trials are presented in Table 2.  Analysis of data showed that at the Huntley location that the Poncho/Baythroid 2 seed treatment had the greatest effect on both stand, yield and Curly Top Virus infection with the two rates of Poncho/Baythroid 2 being statistically equivalent and greater than no Poncho/Baythroid 2 seed treatment.  Stands were increased by Poncho/Baythroid 2 seed treatment by 28-35 plants per 100 row ft and yields were increased by 2077 lbs of extractable sucrose/ acre over the untreated.  This where curly top infection averaged only 4-9%! It is interesting to note that At Sidney there was no such effect (since there was not Curly Top Virus) but treatment with MSU 341-16-5 was statistically higher yielding than treatments without MSU 341-16-5.  At the Huntley location MSU 341-16-5 treatments averaged 183 lbs of extractable sucrose/ acre over the untreated although this was not statistically significant. There were no significant effects of Tachigaren treatment at either location but at Sidney the 20g. rate was consistently higher yielding that the 0 or 45 g. rate.  At both the Huntley and Sidney locations Temik was applied for root maggot and no damage was seen at either location.

Table 2. Effect of sugarbeet seed treatments with Apron/Thiram, Tachigaren, MSU341-16-5, Poncho and Baythroid2 on stand, recoverable sucrose per acre and curly top virus infection.

	Location
	Huntley
	Sidney

	Treatment
	Final Stand

(Plants per

100 row feet)
	Recoverable Sucrose

(per acre

lb per acre)
	% Curly Top infection
	Final Stand

(Plants per

100 row feet)
	Recoverable Sucrose

(per acre

lb per acre)

	1. Arpon/Thiram (AT)
	128B
	9306CD
	4.9B
	106
	9403

	2. AT + MSU 341-16-5
	111CD
	8426DE
	6.4B
	114
	10082

	3. AT + 20 g Tachigaren
	104D
	7553E
	9.9A
	115
	9556

	4. AT +MSU 341-16-5 + 20 g Tachigaren
	108D
	8063E
	5.0B
	117
	9858

	5. AT +45 g Tachigaren
	97D
	7909E
	6.5B
	118
	9674

	6. AT + MSU 341-16-5 + 45 g Tachigaren
	94D
	8157E
	4.8B
	122
	9591

	7. AT +30 g ai/u Poncho + 8 g ai/u Baythroid 2
	133AB
	10065ABC
	1.7C
	127
	10150

	8. AT + MSU 341-16-5 + 30 g ai/u Poncho + 8 g ai/u Baythroid 2
	139AB
	9798ABC
	1.6C
	121
	10023

	9. AT + 20 g Tachigaren + 30 g ai/u Poncho+ 8 g ai/u Baythroid 2
	139AB
	10089ABC
	1.4C
	120
	9731

	10.  AT +MSU 341-16-5 + 20 g Tachigaren + 30 g ai/u Poncho+ 8 g ai/u Baythroid 2
	140AB
	9848ABC
	1.5C
	117
	10198

	11.  AT + 45 g Tachigaren + 30 g ai/u Poncho + 8 g ai/u Baythroid 2 
	134AB
	9920ABC
	1.6C
	109
	9463

	12.  AT + MSU 341-16-5 + 45 g Tachigaren + 30 g ai/u Poncho + 8 g ai/u Baythroid 2
	127BC
	9929ABC
	0.7C
	127
	9829

	13. AT + 60 g ai/u Poncho + 16 g ai/u Baythroid 2
	138AB
	10654A
	0.6C
	131
	9997

	14.  AT  + MSU 341-16-5 + 60 g ai/u Poncho + 16 g ai/u Baythroid 2
	137AB
	10503AB
	1.0C
	135
	10023

	15.  AT + 20 g Tachigaren + 60 g ai/u Poncho + 16 g ai/u Baythroid 2
	131AB
	10122ABC
	0.9C
	115
	9576

	16.  AT + MSU 341-16-5 + 20 g Tachigaren + 60 g ai/u Poncho + 16 g ai/u Baythroid
	147A
	10398AB
	0.4C
	127
	9699

	17.  AT + 45 g Tachigaren + 60 g ai/u Poncho + 16 g ai/u Baythroid 2
	137AB
	10674A
	0.7C
	129
	9583

	18.  AT + MSU 341-16-5 + 45 g Tachigaren + 60 g ai/u Poncho + 16 g ai/u Baythroid
	129B
	9524BC
	0.8C
	122
	10087


  MSU 341-16-5 has been licensed to Montana Microbial Products ( Missoula, MT) and is being developed with ASTEC USA (Sheridan, WY).  It will be sold as a growth promoter and seed will be available for commercial trials in 2006.  Contact Mr. Cliff Bradley, Montana Microbial Products, 510 East Kent Ave, Missoula, MT 59801 cbradley@montana.com  if  you are interested in a commercial trial.  The treatment should be available for full commercial use in 2007.
