2. Summary of Research Results 
2.1 Spring Cereals – Variety Evaluation: 

Specialty Wheat: 
· Ten varieties of different types of wheat (hard red, durum, soft white and old Kamut wheat) from the east and west of Canada were compared.

· Strongfield (4,268 kg/ha), western durum variety, was statistically at par in grain yield with Ontario’s durum (Hallmark: 4,203 kg/ha) or hard red Sable (4,466 kg/ha). 
· AC Andrew, a soft white wheat from the west, produced the highest (4,715 kg/ha) and Kamut the lowest grain yield (2,401 kg/ha).

· Highest straw (9,980 kg/ha) and biomass (14, 248) yields were obtained with Strongfield.
· Grain protein content ranged from 15% (AC Crystal) to 23% (Kyle). Strongfield had higher grain protein content (21%) than Hallmark (18%) or Sable (19%). 
Organic wheat (with alfalfa green manuring and application of solid dairy manure): 
· Sable (3,938 kg grains/ha) out yielded Hallmark marginally by about 340 kg/ha. Grain yields of Kamut (~2,200 kg/ha) and Red Fife (~2,000 kg/ha) were the lowest. Sable produced the highest straw and biomass yields under organic system.
· Seed treatment with mycorrhizal fungi improved the overall wheat grain yield (mean over 5 varieties) by ~6%. Superb benefited the most from the fungal treatment and its seed treatment with the fungus doubled the grain yield.

· Grain protein content ranged from 14% (treated or untreated Red Fife) to 16% (untreated Kamut or Superb)

Old Wheats: 
· Eight old wheat varieties, including Marquis and Kamut, were evaluated along with Sable. All varieties had lower grain yield (2,275 kg/ha with Kamut to 3,735 kg/ha with AC Michael) than Sable (4,817 kg/ha). It is probable that under low input systems, these varieties may give as good yield as Sable.
· Marquis (10,292 kg straw; 13,014 kg biomass/ha) equaled Sable in total biomass yield and surpassed Sable in straw yield.

· Grain protein content was highest in Kamut (20%), and varied between 14-16% in other varieties.
Wheat Performance:

· In grain yield, Batiscan (5,563 kg/ha), Waskada (5,265 kg/ha) and Sable (5,237 kg/ha) were the three top yielding varieties amongst the 29 wheat entries. Megantic, last year’s highest yielding variety, produced 4,696 kg grains/ha this year (~ the same as Superb).
· BS03-250 recorded the highest biomass (17,600 kg/ha) and straw (13,322 kg/ha) yield.
· Hallmark (a durum wheat variety) lagged behind Sable in grain yield by 770 kg/ha.

· Snowstar, a hard white wheat variety, had a relatively low grain yield (3,900 kg/ha). 

Barley Performance: 
· Twenty two barley varieties/lines were evaluated.

· Oceanic (6,057 kg/ha), Cyane (5,984 kg/ha) and Synabelle (5,979 kg/ha) produced the highest grain yields. 

· Grain yield of Chapais (4,550 kg/ha) was below expectation (500 kg/ha lower than Brucefield and 1,434 kg/ha lower than Cyane). It is time to say Good Bye to Chapais!

· Straw yield from Cyane was 2,130 kg/ha and 1,130 kg/ha higher than that from Brucefield and Chapais, respectively.
· CDC Mindon produced the highest straw yield (8,381 kg/ha) and Oceanic the highest biomass yield (14,235 kg/ha).   
Barley – silage and grain: 
· Nine high yielding varieties from the east and the west of Canada were compared.
· Brucefield had the highest (8,087 kg/ha) silage yield followed by CDC Coalition (7,060 kg/ha) and Millhouse (6987 kg/ha) – a hulless two row food barley. 
· Cyane produced the highest grain yield of 8,344 kg/ha. Binscarth, a silage barley variety from Manitoba, was the second best at 6,721 kg grains/ha.
· Brucefield (5,915 kg/ha), AC Klinck (5,639 kg/ha), Chapais (5,219 kg/ha), CDC Battleford (5,848 kg/ha), and Trochu (5,006 kg/ha) – a malting/feed barley variety from Alberta gave significantly lower grain yield than Cyane.
· Millhouse (4,806 kg/ha) and CDC Coalition (4,853 kg/ha) had the lowest grain yields.
· Protein content in silage barley was in the order of CDC Battleford = CDC Coalition (14%) > Cyane = Trochu (13%) > all other varieties (12%).
Oats Performance: 
· Seventeen varieties/biotypes of oats were compared with each other.

· Amongst known varieties, highest grain yields were obtained with AC Rigodon (6,033 kg/ha), Lois (5,769 kg/ha), Alcyon (5,752 kg/ha), and Synextra (5,748 kg/ha). 
· P9741A41-4-6-7 (5,345 kg/ha) that topped in grain yield last year, lagged behind OA1063-8 (6,168 kg/ha) this year.

· Highest biomass yield was recorded with OA1063-8 (14,555 kg/ha) followed by Synextra (14,058 kg/ha) and Lois (13,290 kg/ha).

· OA1063-8 (8,387 kg/ha) and Synextra (8,310 kg/ha) topped in straw yields.
New Oat varieties from the west: 
· Three new oat varieties (AC Morgan, AC Jordan and AC Ronald) from the west surpassed our standard variety (AC Rigodon) in grain yield.
· AC Jordan produced the highest grain (6,794 kg/ha), straw (8,562 kg/ha) and biomass yield (15,356 kg/ha). 
2.2 Spring Cereals – Other Experiments:

Response of barley + pea intercropping to N:

· Application of N @ 80 kg/ha to barley (alone) significantly increased the grain yield as compared to the check (No N). However, the increase in yield by 80 kg N/ha over 40 kg N/ha fell short of the level of significance. 

· Barley + pea intercropping in alternate rows @ 20 or 40 Kg N/ha produced as much (combined) grain yield as barley alone and resulted in an economy of 20-40 kg N/ha. The economic value of produce from barley + pea would be more than that from barley alone. The system could suit well to organic/and low input sustainable systems.
· Growing barley and pea in the same row wasn’t as productive as the two crops grown in alternate rows.
Zinc and Manganese Nutrition in spring wheat (in wheat-soybean-oats rotation): 
· Spring wheat (Sable) didn’t respond to soil application of Zn @ 5-20 kg/ha or Mn @ 10-20 kg/ha.
Comparative performance of urea and polymer coated urea (ESN) @ 40, 80 and 120 kg N/ha in spring wheat: 
· Maximum grain yield (5,426 kg/ha) was obtained with ESN @ 80 kg N/ha and it had an edge over urea. Highest straw (9,142 kg/ha) and biomass (14,273 kg/ha) yields were recorded with urea @ 120 kg N/ha. 
· Each increment of N (40 kg/ha), from zero to 120 kg/ha, increased the wheat grain protein content by one percent point. However, the grain protein content was the same with urea/or ESN. 

· N removal by spring wheat increased with increasing rates of N application though the response followed the law of diminishing returns. On an average, spring wheat removed 201 kg N/ha; 150 kg/ha by grains and 51 kg/ha by straw.

· Post harvest soil analysis indicated that both urea and ESN (except ESN @ 120 kg N/ha) left less residual nitrate N, in 0-30 cm soil, as compared to the check (No N). Residual ammoniacal N amounts in 0-30 cm soil didn’t differ with the two N fertilizers and was only marginally higher than the check. 
· Total residual mineral N (nitrate + ammoniacal) in 0-90 cm soil profile from the two fertilizers was more or less the same (24 ppm), but little lower than that in the check (29 ppm). Distribution of the total residual mineral N (40% nitrate, 60% ammoniacal) in the soil profile was 44% in 0-30 cm, 24% in 30-60 cm, and 32% in 60-90 cm. Seventy percent of total nitrate N was in 0-30 cm soil.
2.3 Dates of Seeding Winter Wheat/Barley: 
· Winter wheat (CDC Buteo) had the highest grain yield (6,784 kg/ha) when seeded on September 15, though the straw (13,962 kg/ha) and total biomass (19,320 kg/ha) was highest with August 25 seeding.
· Grain yield of winter wheat seeded early on August 25 (5,358 kg/ha) or late on October 5 (5,260 kg/ha) was more or less the same.

· Grain yield (~4,000 kg/ha) of winter wheat seeded as late as October 15 wasn’t too bad.

· Winter barley survival (16-28%) was relatively poorer as compared to winter wheat (75-86%). Highest grain yield of winter barley (3,262 kg/ha) was obtained with August 25 seeding. 
· Grain protein content in winter wheat ranged from 12.9% (September 25 seeding) to 14.1% (August 25 seeding).
2.4 Winter wheat:

Manitoba and Ontario varieties: 
· Unlike previous years, a couple of hard red winter wheat varieties from Ontario (AC Sampson: 7,312 kg/ha and AC Morley: 6,384 kg/ha) left CDC Falcon (5,958 kg/ha) behind in grain yield this year!

· Grain yield (7,283 kg/ha) of 25R47, a soft red winter wheat, was not significantly better than some of the high yielding hard red winter wheat varieties (AC Sampson, McClintock and AC Morley).

· AC Sampson had the highest biomass production (18,650 kg/ha) followed closely by CDC Ptarmigan (18,504 kg/ha) that had the highest straw yield (14,005 kg/ha). 

· Dry matter accumulation in AC Morley increased from 6,114 kg/ha on June 24 (boot stage) to 8,740 kg/ha on August 4. The corresponding increase in dry matter in AC Sampson, during the same period, was 6,131 kg/ha to 8,989 kg/ha. However, in the latter case, dry matter accumulation was higher on July 14 than on earlier or later dates. The protein yield at boot stage (July 24) was 726 kg/ha with AC Morley and 843 kg/ha with AC Sampson. Winter wheat at boot stage could be a forage option in the event of alfalfa winter kill/or shortage of forage!  

N and Zn on winter wheat (CDC Buteo): 
· Application of entire N at seeding from urea or polymer coated urea (ESN) @ 110kg N/ha or in early spring through urea or split application of urea N at that rate partly at seeding (10-40kgN/ha) and partly in early spring (70-100kgN/ha) produced statistically similar grain, straw and biomass yield. Though application of entire amount of urea @ 110 kg N/ha at seeding produced the highest grain yield (6,160 kg/ha). From the three years data we have from this experiment, we can conclude that the entire amount of N to winter wheat could be applied at seeding under our agro-climatic conditions. 

· Urea had an edge over ESN in grain yield.

· Application of Zn @ 14 kg/ha had no significant effect on grain, straw and biomass yield. However, it tended to improve grain yield when entire amount of N was applied at seeding.
· Part or entire application of N in spring appeared to improve grain protein content.
· N removal by grains followed the same trend as grain yield.
· Spring applied urea left higher amount of residual N after harvest than fall applied urea/or ESN. Nitrate N in top 30 cm soil was 2-3 times more than that in the lower layers (30-60 and 60-90 cm). Ammoniacal N was more or less equally distributed in the three soil layers (0-30, 30-60, and 60-90 cm). 
· Total residual mineral (soil) N from fall applied urea and ESN was similar.
Blends of N fertilizers:

· None of the fertilizers (urea, ESN and ammonium sulphate @ 120 kg N/ha), applied singly or in different blends increased the yield over the check (No N) treatment, because the pre seeding nitrate N was unbelievably high (70 ppm = 280 kg N/ha).
· Mean grain, straw and biomass yields from this experiment were 7,092, 12,921 and 20,013 kg/ha, respectively.
· Grain N and protein content appeared to be higher with ESN than that with urea or ammonium sulphate, when all fertilizers were applied at the same rate of N (120 kg/ha).   
Comparative performance of urea and polymer coated urea (ESN) @ 40, 80 and 120 kg N/ha: 
· There was no significant response of winter wheat to sources or rates of N; may be because wheat was grown after summer fallowing.  However, urea @ 80 kg N/ha resulted in highest grain (~6,000 kg/ha), straw ((9,715 kg/ha) and biomass (15,704 kg/ha) yields. Application of N @ 80 or 120 kg/ha, either through urea or through ESN, increased the grain protein content by 2% points.
· Winter wheat on an average removed 175 kg N/ha (grains 121 kg/ha and straw 54 kg/ha).
· Post harvest residual mineral N (55% nitrate N, 45% ammoniacal N) from the two fertilizers was no different than that in the check (No N). Profile distribution of total mineral N was 55% in 0-30 cm, 23% in 30-60 cm and 22% in 60-90 cm soil.
2.5 Winter Rye: 
· Dakota registered the highest grain (8,724 kg/ha; ~2,000 kg/ha higher than Ontario’s Common No. 1) and biomass (~21,000 kg/ha) yield. Grain yields from AC Hazlet, AC Remington and Prima were close to/or higher than 8,000 kg/ha.

· Highest straw yield was obtained with Remington (13,613 kg/ha).

· Dry matter accumulation in Common No. 1 increased from 3,119 kg/ha (on June 10; at boot stage) to 8,454 kg/ha on July 21. The protein yield from this variety was 659 kg/ha on June 10 and 708 kg/ha on July 10. Winter rye harvested during June 10 - July 10 could be a forage option in the event of alfalfa winter kill. Thereafter, growers can either take another crop (e.g. oats) or seed clover or leave the field fallow for buildup of soil fertility.
2.6 Soybean: didn’t do well this year and the yields were low because of late seeding! 
Varieties and population:
· In the soybean varieties trial, highest grain yield was obtained with RR Rosco (1,822 kg/ha) followed closely by T54002R (1,683 kg/ha). OAC Prudence, a relatively long duration and a top yielding variety in the previous years, gave very poor grain yield (919 kg/ha) this year, though it had the highest forage dry matter yield at green pod stage (8,502 kg/ha). 
· 90M01 (7,837 kg/ha), RR Rosco (7,403 kg/ha), NSC Tyndall (7,248 kg/ha) and 24-51R (7,108 kg/ha) had lower forage dry matter yields, but higher protein content in the forage (15-16%) as compared to OAC Prudence (13%). Considering both the yield and the protein content, 90M01 would be the best variety for soybean forage production!
· Increase in plant population from 120,000 to 360,000 per acre, but not to 200,000 or 280,000 per acre, in NSC Tyndall, significantly increased the soybean grain yield. Our experience is that increase in soybean population increases the grain yield only in good rainfall years.
Effect of Tillage on soybean after oats-barley-soybean-barley: 
· Soil moisture was good and heavy rainfall (~80 mm) occurred after seeding. 

· No till (direct seeding) gave the highest grain yield (2,439 kg/ha; 860 kg/ha higher than the conventional tillage). 
· Second highest grain yield (1,895 kg/ha) was obtained with one disking in the fall followed by cultivation in spring and seeding.

· One disking in fall followed by spring cultivation and seeding was the least time and fuel consuming, whereas fall chisel ploughing followed by spring disking and cultivation before seeding was the most time and fuel consuming.
Effect of row spacing and direction on soybean: 
· Seeding at 6 inch row spacing resulted in the highest grain yield (~1,500 kg/ha).
· Bi-directional seeding didn’t improve grain yield as compared to uni-directional seeding.

· Seeding was late (June 17) due to excessive rains. It seems that the growth duration was too short to express proper treatment effects. 
Digested manure Vs. Undigested manure Vs. N Fertilizer (applied to silage corn in 2006 and 2007; residual effect on soybean in 2008): 

· No residual effect of digested or undigested manure or NPK fertilizers was noticed on grain yield of soybean, may be because the manures and fertilizers were applied at a constant rate of N.
2.7 Field Pea – Variety Evaluation: 
· Twenty seven field pea varieties/biotypes were evaluated.
· Polstead produced the highest grain yield (6,000 kg/ha) followed by Sorento (5,887 kg/ha). CDC Tucker and Fusion had nearly 5,500 kg/ha grain yield.  
· Field pea could be a good addition to the cropping systems in the Thunder Bay district!  

2.8 Fall Vs. Spring Canola: 
· Winter canola (cultivars Kronos and Californium) seeded on August 15 or September 5 or September 15 survived the 2007-2008 winter, but was killed by the freezing temperatures in the spring. Hence spring canola wasn’t even tried in this experiment. 
· Our success rate in winter canola so far is two out of four years. 

2. 9 Forages: 

2.9.1 Grasses: Only one cut was taken during 2008, because the regrowth, after first cut, was too poor to take a second cut.
Comparative performance of urea and polymer coated urea (ESN) @ 35, 70 and 105 kg N/ha in timothy:
· Increasing rates of N application, from zero to 105 kg/ha significantly increased the timothy yield though the response followed the ‘Law of Diminishing Returns’ after 70 kg N/ha. Timothy yield wasn’t significantly affected by sources (urea and ESN) of N. N removal by timothy followed the same trend as yield. 
· ESN @105 kg N/ha resulted in highest protein content in timothy (11.9%; 1.7 % point higher than urea at the same rate of N). Residual N in soil was highest in check (No N) plots followed by ESN @ 35 kg N/ha, in direct reflection of relatively low yield and low N removal in these treatments. Rates of N from 35 to 105 Kg/ha with urea and 70 and 105 kg/ha with ESN didn’t differ with respect to post-harvest residual N.
· In the experiment on blends of urea and ESN, highest timothy yield (4,901 kg/ha) and protein content (10.4%) was obtained with 75% N from urea and 25% from ESN. N removal by timothy followed the same trend as yield. The treatment effects on the nitrate and ammoniacal N content in the soil, in the fall 2008, were non-significant. About 90% of the total soil (mineral) N was in the nitrate form; half of nitrate N was in the top 0-30 cm soil and the rest was split equally in the lower layers (30-60 cm and 60-90 cm).
2.9.2 Corn for silage: Liquid manure was applied to the plots during fall 2006. 
Partial substitution of urea with ESN and ammonium sulphate x zinc application in silage corn:

· Comparison of each treatment combination revealed that application of urea @ 79 kg N/ha + ESN @ 21 kg N/ha + Zn @ 14kg/ha produced the highest silage corn dry matter yield (17,609 kg/ha).

· Main effects of the treatments indicated that (i) partial (21%) substitution of urea N with N from ammonium sulphate/or ESN didn’t significantly influence the dry matter yield of silage corn as compared to urea alone, and (ii) application of Zn @ 7-14 kg/ha increased dry matter yield of silage corn by ~1,200-1,400 kg/ha though this increase fell below the level of significance.
2.9.3 Alfalfa Varieties: 
· In OFCC 2006 trial, 4.2 (a new variety from Power Seeds) gave as good yield (5,097 kg/ha) from two cuts as the mean yield (5,081 kg/ha) from the three check varieties (Magnum IV, Oneida VR and OAC Superior). 

· In OFCC 2007 trial, DS 723 equaled Oneida VR, but had an edge over OAC Superior in dry matter yield from the two cuts. 
2.9.4 Alfalfa Nutrition:

N x B: N and B were not applied during 2008; the results indicate a residual effect from the N and B fertilizers applied during 2004-’07. 
· Maximum alfalfa yield from two cuts (4,140 kg/ha; 670 kg/ha higher than that of the mean yield from the three checks) was registered with ammonium sulphate @ 30 kg N/ha + 1.125 kg B/ha. 
· Residual effect of ammonium sulphate resulted in 4% point higher protein content in the first cut and 1% point higher protein content in the second cut as compared to urea or ammonium nitrate.
· Each increment of N application from 0 to 30 kg/ha and that of B from 0 to 2.25 kg/ha improved the protein content in alfalfa by 1% point in the first cut. In the second cut, even though both N and B application increased the protein content, as compared to the checks, there was no difference between 15 and 30 kg N/ha or 1.125 and 2.25 kg B/ha.
N x S: Supplement sulphur (S) in this experiment in the urea treatments was applied as elemental S; two-third of the total S (equivalent to the amounts supplied by different rates of ammonium sulphate) in the seeding year and one-third in the first harvest year. 
· Neither N (ammonium sulphate or urea) nor S increased alfalfa yield as compared to the check treatment (No N or S), may be because the total yield was too low (~3,500 kg/ha).
· First cut alfalfa protein content without N or S was only 16%; 19-20%, with application of ammonium sulphate @ 20-60 kg N/ha, and 17-20% with urea @ 20-60 kg N/ha. Supplemental application of S, through elemental S or ammonium sulphate, with urea raised the protein content to 20-23%. More or less similar effect was noticed in the second cut, though the protein content in the second cut was 2% point higher than that in the first cut.
P: OMAFRA recommendation on P application to alfalfa was compared with P application at 50, 100 and 150% of P removal at 8 tonnes dry matter yield/ha and a check (No P). 
· The treatment effects on alfalfa yield weren’t significant; may be because the plots have been receiving phosphorus regularly during 2004-2006 and the alfalfa yield was too low (~4,000 kg/ha) to depict any response to P.

· Effect of different P treatments on first cut alfalfa protein content wasn’t discernible. In the second cut, however, application of P at 100 or 150% of P removal at 8 t/ha yield increased the protein content by 4% point as compared to the check (No P).

K: OMAFRA recommendation on K application to alfalfa was compared with K application at 50, 100 and 150% of K removal at 8 tonnes dry matter yield/ha and a check (No K). 
· The treatment effects on alfalfa yield weren’t significant; may be because the plots have been receiving potassium regularly during 2004-2006 and the alfalfa yield was too low (~4,500 kg/ha) to exhibit any response to K.

· Application of K didn’t improve the alfalfa protein content in the first or the second cut.

2.9.5 Berseem clover (with and without oats) and teff:

· Crops seeded on May 20 produced significantly higher yields than seedings on May 30.

· Dry matter yields from sole crops of berseem clover (total from 3 cuts) and oats (single cut) were more or less the same (~6,000 kg/ha), but significantly higher than that from teff (3,733 kg/ha) from a single cut. Berseem could be a potential new crop for the area!
· Seeding oats (on May 20) at 50% and 70% recommended seed rates in mixture with berseem (full population) increased the forage dry matter yield by 900 and 1,300 kg/ha, respectively, as compared to berseem alone, and by 850 and 1,250 kg/ha as compared to oats alone.
· Berseem had the highest (21%), teff the medium (14%) and oats the least (9%) protein content. Protein content in berseem came down by 5% points by delay in seeding from May 20 to May 30, but went up by 2% points in the second cut as compared to the first cut. Protein content in teff or oats wasn’t affected by the seeding dates. 
· Oats mixed with berseem at 50% population of oats increased the protein content as compared to oats alone by 2% points in May 20 seeding and by 5% points in May 30 seeding. 

2.9.6 Studies on Galega: 

· Dry matter yield (4,440kg/ha) from Galega, a forage legume from the Scandinavian countries, was 95% of alfalfa yield (4,684 kg/ha) as compared to only ~40% last year.

· In pure stands, orchard grass (5,106 kg/ha), but not timothy (4,612 kg/ha) seemed to have higher dry matter yield than alfalfa/or Galega.  

· Mixed cropping of orchard grass with Galega, but not with timothy tended to improve the forage yield. In alfalfa, mixed stands with both the grasses improved the yield. Highest yield (6,518 kg/ha) was recorded with alfalfa + orchard grass (50:50).

· Unlike in 2007, Galega this year was no better than alfalfa in protein or mineral contents.

2.9.7 Forage Cereals: Yields were low because of delay in seeding due to rains. 
Barley: 

· Champion produced the highest dry matter yield (2,477 kg/ha) amongst the 10 varieties.
Oats:

· Top three varieties, out of seven, were CDC Bell (2,584 kg/ha), Triple Crown (2,320 kg/ha) and AC Mustang (2,067 kg/ha).
Triticale:

· Five varieties compared had no significant difference in dry matter yield, though Banjo had the highest yield (2,526 kg/ha)

Proso Millets:

· Dry matter yields from three proso millets (Green Crown Millet, Yellow AC Prairie Gold and Red Cerise) were in a narrow range of 1,232 – 1,396 kg/ha. 
Foxtail Millet:

· Golden German Millet (1,524 kg/ha) had an edge over Siberian Red Millet (1,036 kg/ha) in dry matter yield.
2.10 Long Term Experiments:

2.10.1 Lime and Wood ash (barley after 3 harvest years of alfalfa): 

· Lime/and wood ash were applied in spring 2004 (seeding year) and again in fall 2006 in the ‘after every two years’ frequency of application treatments. Soil analysis at the end of the first crop cycle (2004-2007; fall 2007) revealed that pH and available nutrients (both macro and micro) were the highest with the application of wood ash every two years.
· Grain yield of barley was in the order of wood ash (5,092 kg/ha) ≥ lime + wood ash (5,065 kg/ha) > lime (4,424 kg/ha) ≤ check (4,506 kg/ha). Biomass yield was highest with wood ash and lowest in the check (no wood ash or lime).
· Second application of lime, but not wood ash, after a gap of two years, significantly improved the barley grain yield (by ~620 kg/ha).
· Mid season soil tests indicated that application of wood ash, but not lime, raised the soil pH to 7.0-7.1 from 6.4 in the check. Both lime and wood ash applied after every 2 or 4 years increased available Ca in the soil, as compared to the check, but the amendments increased soil K availability only when applied after every two years. P and S in the soil appeared to be higher with lime than that with wood ash, whereas the reverse was true for Zn, Mn, and B. 

· End of the season soil tests in fall 2008 proved that application of wood ash doesn’t increase heavy metals contents in the soil.
2.10.2 Manure, wood ash and fertilizer nutrients (barley after 3 harvest years of alfalfa): 
· Solid dairy manure was applied in the springs of 2004 and 2007 and wood ash was applied in spring 2004 and in fall 2006, whereas fertilizer nutrients were applied every year. Wood ash, but not manure increased the barley grain yield significantly (by more than a tonne/ha as compared to the check – no manure or wood ash). Wood ash produced the highest straw (4,611 kg/ha) and biomass (10,179 kg/ha) yield, grain protein content (12%) and N removal by grains (107 kg/ha).
· Amongst the fertilizer nutrients, application of N (70 kg/ha) alone increased the barley grain yield by over one tonne/ha as compared to the check (no nutrients). Addition of P, P + K or P + K + Mn to N didn’t make any significant addition in grain yield.
· Interactions between manure/wood ash and nutrients were not significant, which means that the nutrient effects were not influenced by manure/wood ash and vice versa.

· Soil analysis at the end of first crop cycle (alfalfa; 2004-2007) indicated that wood ash (with or without manure), but not manure raised the soil pH to neutral. Both wood ash and manure improved the soil organic matter and K content; manure did more than the wood ash. Available P, Ca, S and micronutrients (Zn, Mn, Cu and B) were more with wood ash than that with manure. Nutrient (N, P, K and Mn) application considerably improved available P and K in soil, more so when both P and K were applied together. However, available micronutrients in soil didn’t seem to be influenced by the nutrients application.
· Mid season soil tests (2008) revealed that wood ash (with or without manure), but not manure raised the soil pH to neutral. Both wood ash and manure improved the soil organic matter; manure did more than the wood ash. Micronutrients (Zn, Mn and B) availability was more with wood ash than that with manure; the reverse was true for K and Ca. In general, available nutrients were highest with the combined application of manure and wood ash (e.g. 1.6 times more P than manure alone or 4.3 times more P than the check plots-no manure or wood ash or nutrients), and 1.3 times more K than manure alone or 2.1 times more K as compared to no wood ash or manure. 
· Contrary to the common belief, especially with respect to manure, available soil sulphur was least affected by the application of manure/or wood ash.
· Fertilizer nutrients improved the soil organic matter and available P and K only, and tended to lower the soil pH.
2.10.3 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 during 2004 with alfalfa as the first crop. Alfalfa crop cycle ended in 2007 and it followed different crops this year. 
· Amongst the cereals, grown after alfalfa, barley gave the highest (5,073 kg/ha), wheat the medium (4,007 kg/ha) and oats the lowest grain yield (3,115 kg/ha). Straw yield followed the reverse trend as compared to the grain yield.
· Italian (annual) ryegrass dry matter yield (<2,000 kg/ha) after alfalfa was only ~20% of the silage corn dry matter yield.
· Macro and micronutrients contents and removal by different crops, through grains or straw or total biomass were analyzed and are reported. Wheat removed more N, P and micronutrients as compared to barley.
2.10.4 Alfalfa Persistence/Maximum Yield: 
· Without wood ash or dairy manure, maximum dry matter yield of alfalfa (5,176 kg/ha in two cuts; ~400kg/ha higher than that from application of only P and K), was recorded when N, P, K, S, B and Zn were applied together.

· Effect of wood ash and manure (applied in fall 2004) on alfalfa yield appeared to be faded away by 2008. Maximum alfalfa yield with wood ash, manure and all nutrients (N, P, K, S, B, Zn, and Mn) was 5248 kg/ha; only marginally higher than that from nutrients (N, P, K, S, B and Zn) alone.
· Nutrients or manure didn’t affect the alfalfa protein content in the first cut, but wood ash appeared to improve the protein content by 2-3% points. In the second cut, however, highest protein content (22%) was obtained with combined application of N, P, K, S, B and Zn (without manure or wood ash).

2.10.5 Forest Tree Research:
· Experiments to optimize afforestation of fast growing conifer tree species (Norway Spruce, White Spruce, Red Pine and European Larch) were initiated during spring 2005.

· White Spruce had an edge over Norway Spruce in survival percentage, and stems height and girth.
· Wood ash and Kura clover appeared to overcome their initial suppression of tree seedlings growth.

· Slow release NPK fertilizers significantly lowered the survival percentage.     
2.11: Other Trials: 
Methods of seeding alfalfa:

· Seeding alfalfa in 15 cm or 30 cm rows or in paired rows at 30 cm produced similar (3,914-3,973 kg/ha), but somewhat higher dry matter yield than bi-directional seeding in 30 cm rows (3,466 kg/ha). 
Medicinal plants: 

· A Medicinal Plants Garden with over two dozen species was established in 2005 to study their survival, growth and the quantity and quality of active constituents in the natural environment. The plants survived and grew well during 2005-08. Details may be seen elsewhere in this report (contribution by Professor Lada Malek of Lakehead University).

· Systematic small plot research was initiated on Arctium lappa and Scutellaria laterifolia. Wider row spacing (30 cm x 15 cm) produced higher shoot biomass per plant than closer plantings at 15 cm x 15 cm. However, total biomass production was higher from closer than that from wider spacing.
· Analysis of anxiolytic compounds obtained from shoots, as well roots, from this year’s harvest is being performed by collaborators in China.

Industrial hemp variety performance: 

· Nine varieties were evaluated for hemp seed production. Seed yield of early maturing varieties ranged between 133-649 kg/ha and those of late maturing varieties between 273-462 kg/ha. CRS-1 in the first and RC53-Heidrum in the latter group produced the highest seed yields. 
Silage corn + winter wheat intercropping:

· Winter wheat grown alone (seeded on September 12) produced 5,848 kg grains/ha; seeding of winter wheat on July 11 in silage corn at knee high stage (two rows of wheat in two rows of corn) yielded 4,020 kg grains/ha with an additional 4,268 kg dry matter yield of silage corn. 

· Seeding silage corn and winter wheat at the same time proved to be a disaster. 

Dr. Tarlok Singh Sahota CCA                                                                        November 29, 2008
Director of Research and Business 

PAGE  
6

