2. Summary of Research Results

2.1 Spring Cereals – Variety Evaluation: 

Early Maturing Barley: 
· OBS 4714-1, tested for over 3 years at TBARS, gave the highest grain yield of 6266 Kg/ha in 79 days amongst the 25 early maturing barley entries. It was free of BYVD and Spot Blotch and had minimal infection of Loose Smut and Septoria.
· OB 5301-11, at 5888 Kg grains/ha in 79 days, was another promising number.
· Grain yield of Check varieties, Nord, Nordbec and AC Vision, ranged from 4278 to 5153 Kg/ha only.
Barley Performance:
· Forty four barley varieties/lines were evaluated.
· Cyane (6616 Kg/ha), Chapais (6365 Kg/ha) and AC Klinck (6026 Kg/ha) topped in the grain yield.  
· Brucefield was moderate in grain yield (5588 Kg/ha).
· Amongst the new numbers, GB006028 produced the highest grain yield (6002 Kg/ha) in 85 days.

Oats Performance: 
· Twenty two varieties/lines of oats were compared.
· Highest grain yields were obtained with Prescott (6501 Kg/ha in 87 days), QO.685.48 (6387 Kg/ha in 84 days), that is giving consistently high yield for the last 2-3 years, and Irish (6176 Kg/ha in 85 days). 
· Manotick, Nice, Sherwood and P973A38-9-27 at ~6000 Kg grains/ha in 84-85 days too were good performers.

· AC Rigodon, last year’s best variety, had poor grain yield (4893 Kg/ha) this year.

Phytogene Oats:

· PGR 03-3, at 5595 Kg grains/ha, unlike last year, couldn’t surpass AC Rigodon (6248 Kg grains/ha) this year.
· Manotick yielded highest (6666 Kg grains/ha) and PGR 03-7 the lowest (4703 Kg grains/ha). However, grain yields of Manotick, AC Rigodon and PGR 03-3 were statistically at par with each other.
· Grain yields of AC Aylmer and PGR 03-20 were more or less the same (~5100 Kg/ha)
· Maturity of Phytogene oats and the check varieties ranged between 85 to 91 days.

Wheat Performance:

· Hoffman (5770 Kg/ha) produced the highest grain yield amongst the 19 wheat entries and was followed closely by Norwell (5374 Kg/ha), Quantum (5242 Kg/ha) and Sable (5010 Kg/ha).
· As was the case last year, Superb (3735 Kg grains/ha), the standard check, had lower yield than Sable and Hoffman this year too. However, Superb, with 18.06 % grain protein content, surpassed Sable (16.94 %) and Hoffman (15.81 %) in protein content, though not in protein yield/ha.
2.2 Spring Cereals –Other Experiments:
Barley Varieties x Seed Rates:
· AC Klinck (5709 Kg/ha), Chapais (5612 Kg/ha) and Brucefield (5380 Kg/ha) were at par with each other and gave significantly higher grain yield than Conlon (4446 Kg/ha) and Legacy (4252 Kg/ha). AC Klinck had the highest and Chapais the lowest straw yield.
· Conlon had the highest (14.2 %) and Chapais the lowest (11.6 %) grain protein content. The protein content in AC Klinck, Legacy and Brucefield was 13.6, 13.9 and 13.7 %, respectively.
· Grain yield (4886 Kg/ha) with 75 % of the recommended seed rate wasn’t significantly lower than that with 100 or 125 % of the recommended seed rates (~5200 Kg/ha).

Malting Barley: 

· Legacy (3179 Kg/ha) and New Dale (3126 Kg/ha) had similar grain yields.
· Increasing seed rate from 300 to 500 seeds/m2 increased the grain yield by ~20 %.
· Application of N @ 35 Kg/ha improved the grain yield by 35 % over control; Grain yield at 70 Kg N/ha was ~7 % more than that at 35 Kg N/ha.

· Tilt (fungicide) spray @ 0.5 L/ha added nearly half a tonne to the grain yield.
Effect of Tillage on Barley after Clover and Oats:
· Barley grain yield was 33.3 % higher after clover than that after oats.
· Spread of tillage between fall and spring or various intensities of tillage starting with zero to chisel or sub-soiling or ridging or harrowing/cultivation didn’t affect the barley grain yield significantly. However, one harrowing in fall followed by spring harrowing and cultivation, before seeding, had an edge over other treatments in grain yield.
Wild oats control in spring wheat:

· Herbicides, such as Puma (not registered in Ontario) and Achieve, gave almost 100 % control of wild oats in an on-farm trial at Henry Janssens’s farm.
Nutrient Management with Manure:
· Grain yields were in the order of oats > wheat > barley and the straw yields were in the order of wheat > oats > barley.

· Maximum grain yield (4628 Kg/ha) was obtained with application of both liquid manure and fertilizers at recommended rates as per soil tests without making any deductions for the NPK contribution by the manure.

· Deducting N and NPK contribution by the manure from the fertilizers reduced the cereal grain yields by 24 and 28 %, respectively.
· Grain yield with manure alone was only 66.5 % of that with manure + NPK fertilizers.

Zinc and Manganese Nutrition:

· Grain yields (3.1-4.1 tonne/ha) were too low to exhibit significant effect of Zn alone or in combination with Mn in barley, oats and wheat, though the micronutrients tended to improve the grain yield of barley and wheat.
Manitoba Barley and Oats Forage Varieties:

· Forage yields, on dry weight basis, ranged from 4495 to 6878 Kg/ha in barley and 4105 to 6638 Kg/ha in oats varieties.
· CDC Cowboy of barley and Murphy of oats had the highest forage yield.
2.3 Fall vs. Spring Seeding of Wheat and Barley:

· Amongst the winter wheat varieties, 25R47 produced maximum grain yield (7188 Kg/ha) when seeded on August 25. On an average, 25R47 gave 24, 26 and 49 % higher grain yield than AC Ron, CDC Buteo and Superior wheat, respectively.
· Winter wheat grain yield, with 25R47 was nearly 3 tonne/ha higher than the spring, Superb, wheat. 
· Grain yield tended to decline with delay in seeding from August 15 to 25 in AC Ron and Superior and the reverse was true for 25R47.

· Frost seeding of wheat in the fall was almost a failure and spring frost seeding wasn’t better than the normal spring seeding.

· McGregor barley grain yield wasn’t influenced by the dates of seeding in the fall and its yield was significantly (~20 %) lower than that of spring (Chapais) barley.
· Grain protein content appeared to increase with delay in fall seeding; it was 10.5 and 11.4 % in August 15 and August 25 seeded 25R47 and 12.9 % in September 5 seeded CDC Buteo. Frost and normal seeded Superb in spring had 15.8 and 15.4 % grain protein, respectively.
2.4 Legumes and Oilseeds:

2.4.1 Soybean: 
· In the Northern Ontario soybean performance trial, Gaillard at 3438 Kg/ha lagged behind Pembina (3911 Kg/ha), Gentleman (3847 Kg/ha), 24-51R (3693 Kg/ha) and Drako RR (3678 Kg/ha) in grain yield. Gaillard was, however, 2-6 days earlier in maturity than the other varieties.
· In the Western soybean trial, 90A07 gave the highest grain yield (8.7 % higher than OAC Vision and 18 % higher than OAC Prudence).

· In Gowan Seeds, Manitoba, too, 90A07 gave the highest grain yield; GS1001 (3132 Kg/ha) was at par with Gaillard (3403 Kg/ha) in grain yield and maturity.

· Increase in seed population from 150,000 to 200,000 plants/acre didn’t increase the soybean grain yield, but each increment of 50,000 plants from 200,000 to 300, 000 plants/acre resulted into a significant improvement in the yield.

2.4.2 Canola: 
Fall Vs. Spring Seeding:

· Fall seeded canola gave 23 % higher yield as compared to spring seeded canola.
· There was hardly any difference in yield with August 15 or August 25 seedings.
· August 15 seeded Californium produced a seed yield of 2659 Kg/ha and its yield, averaged over the two seeding dates, was 25 % more than that of Kronos. 

N Use Efficiency in Canola:
· Unlike last year, ammonium nitrate proved to be the superior source of N for canola and resulted in 56 % higher seed yield as compared to urea. This year, canola was flooded with excessive rains after seeding.
· Treatment of urea with Agrotain (urease inhibitor) didn’t improve its efficiency. 
· Application of elemental S @ 20 Kg S/ha with 150 Kg N/ha through urea or ammonium nitrate, tended to increase the seed yield. 
· Increasing levels of urea beyond 100 Kg N/ha depressed the yield, whereas reverse was true for ammonium nitrate. Highest seed yield of ~5000 Kg/ha was obtained with ammonium nitrate @ 200 Kg N/ha. 
· Oil content in canola seed wasn’t affected by sources of N/or Agrotain and S, but declined with the increasing rates of N application.
Winter Hardy Canola:

· We evaluated 25 canola lines for winter hardiness for Laima Kott, University of Guelph. Winter survival ranged from 22 to 93 % (mean 51 %) and the seed yield ranged from less than a tonne/ha to over 4 tonne/ha; the local data will be incorporated in the Principal Investigator’s report.
2. 5 Forages: 

2.5.1 Grasses (Varieties): 

Tall Fescue:

· Courtney gave 6 % higher yield than Excella.

Meadow Fescue:

· Merifest, Epic and Mimer had similar yields (10.6-10.9 tonne/ha).
Meadow Brome: 
· In the 3 year (2003-05) totals, Brome A yield was 5, 19 and 23 % better than those of Fleet, AC Knowles and Baylor, respectively.

Orchard Grass: 
· Kay at 17.0 tonne/ha had an edge over Okay (16.5 tonne/ha) and Benchmark (16.3 tonne/ha) in total yield in 4 cuts over 2 years (2004-05). 
Reed Canary: 
· Palaton (12.9 tonne/ha) was only marginally better than PR04-01 (12.7 tonne/ha). 

Timothy: 
· In 2003 trial, Richmond (16.2 tonne/ha) equaled Itasca (16.3 tonne/ha) and was better than Climax (13.3 tonne/ha) in two years total yields.

· In 2004 trial, yields were in the order of NS04-T01 >/= Itasca > Climax.

2.5.2 N Use Efficiency in Corn for silage: 
· Ammonium nitrate and urea equaled in fresh (43 tonnes) and dry matter yield (10 tonnes) of corn for silage; Agrotain didn’t improve efficiency of urea.

· Protein content in corn was higher with urea (9.25 %) than with ammonium nitrate (8.5 %)/or Agrotain treated urea (8.88), but didn’t exhibit any pattern with the rates of N.

· Application of N @ 100 Kg/ha, but not @ 50 Kg/ha, increased the fresh or dry matter yield of corn for silage over no application of N. Rates above 100 Kg N/ha had no additional yield advantage.

· N application reduced % NDF in corn that was highest (53.25) with urea.

· At 150 Kg N/ha, deducting N contribution from manure didn’t impact yields, though with this treatment yields tended to be lower than that with 100 Kg N/ha without deducting N contribution from the manure. 
2.5.3 Alfalfa Varieties: 
· In OFCC 2003 trial, Pioneer 5312 had an edge over other varieties (Hybriforce 400, Magnum IV and GH777) in the first (4474 Kg/ha) as well as in the second cut yield (3225 Kg/ha). The yield differences were, however, non-significant. 

· In OFCC 2004 trial, highest first (5315 Kg/ha) and the second cut yield (2758 Kg/ha) was obtained with Oneida VR; though the other varieties, Magnum IV, NS04-44 and NS04-25, were statistically at par with Oneida VR.

In another set of alfalfa variety experiments: 

· Stealth had 2, 11 and 18 % higher yield, in two cuts, than Macon, 2065 MF, and Guardsman, respectively. Protein content, averaged over two cuts, was 16.8 % in Stealth, 16.2-16.3 in Macon and Guardsman and 14.6 % in 2065 MF.
· 2065 MF produced 5.3, 11.5 and 19.2 % higher yield than 134, Forecast 1001 and Geneva. 2065 MF (18.7 %) and 134 (18.3 %) had higher protein content than Forecast (16.8 %) and Geneva (16.4 %).
· NK 711 MF gave18, 24 and 40 % higher yield than 8925 MF, OAC Superior and 2065 MF, which had higher protein content (20.2 %) than other varieties (16.1-16.7 %).
· Considering a yield index of 2065 MF as 100, the yield indices of other varieties were NK 711 MF: 140, 8925 MF: 118, OAC Superior: 112, Stealth: 111, Macon: 106, 134: 95, Guardsman: 94, Forecast 1001: 90 and Geneva: 84. It appeared that, if a variety had a higher yield, it had the higher protein content as well.
2.5.4 Alfalfa Nutrition:

N x B:

· Ammonium sulphate, on an average, gave 1101 Kg/ha higher dry matter yield of alfalfa than ammonium nitrate and 1456 Kg/ha higher yield than urea. Protein content in first cut alfalfa was higher (18.7 %) with ammonium sulphate than with ammonium nitrate/and urea (~15 %). Similar trend was observed in the second cut, though the protein content differences between the fertilizers narrowed down.
· Increase in yield (4.4 %) by 30 Kg N/ha over 15 Kg N/ha wasn’t significant. The trend was similar in the protein content.
· Application of B @ 1.125 or 2.25 Kg/ha didn’t improve the yield over control. B had an adverse effect on the yield when applied with ammonium nitrate, but not when applied with ammonium sulphate or urea.

· Increasing rate of B application from 1.125 to 2.25 Kg/ha raised the protein content, only in the first cut alfalfa, from 15.9 to 17.1 %. 
K x S: 

· K2O or S each @ 10 Kg/ha tended to improve the total dry matter yield of alfalfa, from two cuts, as compared to the check; higher levels of the nutrients didn’t bring any yield gains. However, increasing K2O application from 10 to 20 Kg/ha increased the protein content from 17.7 to 19.5 %, though only in the first cut. S, in this experiment, didn’t have much effect on the protein content in alfalfa.
2.6 Long Term Experiments:

2.6.1 Lime and Wood ash: 
· Wood ash maintained its lead over lime/and lime + wood ash in dry matter yield of alfalfa; the latter two were not better than the check. 

· In the first cut, there was more than 2.0 % point increase in protein content with wood ash and 2.5 % point increase with lime + wood ash over check. Lime alone increased the protein content by only 1.15 % point as compared to the check. In the second cut, treatment differences in the protein content were not as marked as in the first cut.
· Lime lowered the tissue B content in both cuts but the S content in the second cut only. Wood ash appeared to improve the tissue B and S contents and lowered the Mn content. Increase in tissue P and K concentration was more with wood ash than that with lime.
· Mid season soil tests indicated that both lime and wood ash increased the available Ca in the soil and raised the pH by 0.5-0.6. Wood ash also improved available P, Mg, Mn and B in the soil.
2.6.2 Manure, wood ash and fertilizer nutrients: 
· Manure/and wood ash applied alone or in combination with each other didn’t improve fresh and dry matter yield of alfalfa. Manure tended to increase Dandelion infestation.
· Wood ash increased protein content in the first cut alfalfa, by more than 2.5 % point when applied alone and by 3.5 % when applied with manure, over check. Manure alone increased the protein content by only 1.5 % point as compared to the check. In the second cut, wood ash, but not manure, sustained its favourable effect on the protein content.
· Application of 15 Kg N/ha increased the alfalfa dry matter yield by 8 %; addition of P, P + K and P + K + Mn to N didn’t improve the yield. In this experiment, Mn rather had a depressing effect on the alfalfa yield.
· Protein content in alfalfa wasn’t influenced much by the fertilizer nutrients.
· Mid season soil tests revealed that wood ash, with or without manure, increased pH (by 0.5-0.6) and available nutrients (P, K, Ca, Mg, Zn, Mn and B). Both wood ash and manure improved the soil organic matter. Mg availability was more with manure than with wood ash; the manure didn’t improve the available Ca, P, Zn, and B as compared to the check.

2.6.3 Efficient Cropping Systems: 
· An experiment with 10 potential cropping systems, including forage and grain legumes, other forages and cereals, spread over 10 years, was initiated last year with alfalfa as the first crop. Expectedly, the variation in alfalfa yield (6.6-7.8 tonne/ha) between the 10 plots was non-significant. Crop yields and the nutrient(s) additions and removals will be monitored closely over a 10 year period to study the effect of cropping systems on the soil health and its productivity. 

2.6.4 Alfalfa Persistence/Maximum Yield:

· Application of 45 Kg N/ha, over recommended rates of P and K, increased the dry matter yield of alfalfa by 23 %. S, B, Zn and Mn, but not S, B and Zn, improved the yield over NPK by 11 %.
· Maximum dry matter yield of alfalfa (single cut-5.6 tonne/ha) was obtained with N, P, K, S, B, Zn and Mn supplemented with manure and wood ash by deducting NPK contribution by manure but not by wood ash. Increasing the seed rate, by 1.5 times and bi-directional seeding with this treatment, improved the crop stand, but brought only a marginal increment in the yield.

· Integrated use of macro and micronutrients, manure and wood ash resulted in an 80 % increase in alfalfa yield as compared to the application of P and K alone.
· Surface soil, in early spring, was warmer by 1oC with manure and by 2oC with manure + wood ash than that with fertilizers alone.
2.6.5 Forest Tree Research:
· Four experiments to optimize afforestation of fast growing conifer tree species (Norway Spruce, White Spruce, Red Pine and European Larch) were initiated during the year.
2.7: Single Replicated Trials on methods of seeding: 

· Seeding of alfalfa on flat beds gave the highest yield. 
· A Medicinal Plants Garden with over 20 species was established to study their survival, growth and the quantity/quality of their active constituents in the natural environment.
Dr. Tarlok Singh Sahota

Research and Business Manager

