ANNUAL REPORT (2002)
Improving Forage Production and Seed Yield of Alfalfa Stands with Balanced Fertilization
S. S. Malhi  

Agriculture & Agri-Food Canada, P.O. Box 1240, Melfort, Saskatchewan  S0E 1A0

         Phone:   (306) 752-2776 Ext. 230

  

Fax:    (306) 752-4911;  

Email:    Malhis@em.agr.ca
Prepared for WESTCO, PPIC

Project:  Improving forage production and seed yield of alfalfa stands with balanced fertilization
1. Introduction:

In northeastern Saskatchewan, alfalfa is grown on approximately 80,000 ha for the dehydrated alfalfa pellet market. Alfalfa is the main forage seed crop grown on the prairies, with 49,000 ha grown in western Canada at a value (including leaf-cutter bees) of approximately $50 million.  Weed seed contamination of alfalfa seed results in significant losses in cleaning, lowers the certified seed grade and reduces the marketability of the seed.  In addition, weed competition can result in substantial losses in hay and seed yield due to competition.  Since this seed is the basis of the sun-dried and dehydrated hay industry, seed consumers will also benefit from the availability of weed free seed.

Alfalfa can not maintain its optimum productivity after about 3 years.  Because of low forage production or seed yields and infestation of weeds, about 20,000 ha of alfalfa hay fields and 4,000 ha of alfalfa seed fields are terminated every year in Saskatchewan, predominantly by tillage and herbicides.  Termination of a stand increases the cost of production due to tillage, herbicides, reseeding, and can result in substantial N losses and soil erosion.  The main reason of low production is considered due to the depletion of soil fertility, because alfalfa has very high requirements for P, S, K and some micronutrients (such as B).  Many soils in this area are deficient in S and P. Boron deficiency is suspected on sandy soils low in organic matter, and some sandy soils contain insufficient amounts of K for optimum crop yields.  Under poor fertility, alfalfa also can not compete with weeds.  Improved soil fertility can make alfalfa out compete weeds and increase the longevity of stands by several years (Oohara et al. 1981; Burmester et al. 1991).  This will also reduce the operational costs of production, prevent soil erosion and N losses, and increase productivity and quality of alfalfa.

II.
Objective:



To determine the influence of balanced fertilization on forage production, seed yield, longevity of alfalfa seed stands, weed populations and disease severity.

III. 
Materials, Methods and Activities:
The field experiment was established in spring, 2000 on a 3-year old alfalfa stand near Star City in northeastern Saskatchewan.  The site was located on a S-deficient soil.  Fertilizer treatments included no fertilizer, P + K, P + K + 10 kg S/ha, P + K + 20 kg S/ha, P + K + 30 kg S/ha, P + K + 40 kg S/ha, K + S, P + S and P + K + S + B.  Fertilizers were surface-broadcast in mid to late April (early spring).  The P, S, K and B fertilizers refers to application of 40 kg P/ha, 40 kg S/ha, 40 kg K/ha, and 2 kg B/ha, respectively. Fertilizer sources were P as triple superphosphate, S as calcium sulphate (Limeco Product), K as potassium chloride (muriate of potash) and B as Borax. The experimental design was a randomized complete block with 4 replications. Plots measured 3.0 m x 6.0 m.

Soil samples from the check treatment were taken in early spring prior to fertilizer application, air dried and ground for laboratory analyses. Alfalfa was harvested in June and August for hay dry matter yield.  Visual assessment of weed and disease levels were done in mid July.  Alfalfa at maturity was harvested for seed yield in October. Representative forage and seed samples are being analyzed for nutrient concentration, seed purity and seed quality.

IV. 
Summary of Results:
Application of fertilizers to alfalfa increased alfalfa forage dry matter yield moderately, but it had no effect on seed yield (Table 1).  Because of the drought conditions during most of the growing season, the seed yields were very low in all treatments.  

In order to do proper assessment and get valid conclusions of the influence of balanced fertilization on forage production, seed yield and longevity of alfalfa stands, the experiment will be continued at the same site for at least one more year.

V. 
References:
Oohara, H. Yoshida, N., Fukunaga, K., Colby, W.G., et al.  1981.  Impact of phosphorus and potassium fertilization on maintaining alfalfa-orchardgrass swards in Hokkaido, Japan.  Proc. XIV International Grassland Congress, 15-24 June, 1981, Lexington, Kentucky, U.S.A. Pp. 309-311.

Burmester, C.H., Mullins, G.L. and Ball, D.M.  1991.  Potassium fertilization effects on yield and longevity of established alfalfa.  Commun. Soil Sci. Plant Anal. 22: 2047-2062.
VI.      Duration of Project:
4 years (2000-01, 2001-02, 2002-03, and 2003-04)

VII.      Years Completed:
3 years 

VIII.      Funding Requested for Coming Year (2003-04):
As per contract
IX.       Action Plan from January, 2003 to March, 2004:

- Complete nutrient concentration in forage and seed samples.

-Collect fourth year data.

-Complete interim and annual reports.

	Table 1.  The effects of sulphur fertilizer on alfalfa dry matter yield (DMY) and seed yield at Star City, Saskatchewan in 

2002



	
	DMY (kg/ha)
	
	

	Fertilizer treatment
	Cut #1
	Cut #2
	Total
	
	Seed yield (kg/ha)

	No fertilizer
	1653
	           876
	           2528
	
	             1.32

	P + K
	2246
	1015
	3260
	
	1.2

	P + K + 10 kg S/ha
	1870
	1075
	2945
	
	0.52

	P + K + 20 kg S/ha
	1974
	1125
	3099
	
	0.37

	P + K + 30 kg S/ha
	2260
	1083
	3343
	
	0.72

	P + K + 40 kg S/ha
	1938
	1160
	3098
	
	0.25

	K + S
	2485
	1099
	3584
	
	0.72

	P + S
	          1867
	1162
	3029
	
	0.23

	P + K + S + B
	2025
	1163
	3188
	
	0.39

	
	
	
	
	
	

	P0.05
	NS
	**
	NS
	
	NS

	LSD0.05
	844
	166
	963
	
	1.35

	P0.10

	NS
	*
	NS
	
	NS

	LSD0.10
	700
	137
	798
	
	1.1


* and** refer to statistically significant at P = 0.1 and, P = 0.05, respectively; NS refers to not statistically significant.
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