Early season nitrogen fixation boosts hay yields at Palace Leas in 2007.
This has been an unusual season, with a very warm dry April, during which a soil moisture deficit developed and though the following months were about the long term average temperature for 1941-1970; June was exceptionally wet and sunless (Table 1). 

	Table 1. The weather at Cockle Park in Spring 2007 compared with the long term average (Smith, 1976).

	
	Air Temperature °C
	Soil temperature °C
	Rain mm
	Sunshine hr/day

	
	mean
	2007
	mean
	2007
	mean
	2007
	mean
	2007

	April
	  7.2
	  9.9
	  7.1
	  9.2
	44
	    6.1
	4.9
	6.1

	May
	  9.4
	10.3
	10.9
	11.4
	51
	  64.7
	5.5
	5.7

	June
	12.8
	12.7
	14.1
	14.5
	48
	132.6
	6.0
	3.5

	July
	14.4
	14.9
	15.6
	15.7
	 40*
	  58
	5.2
	5.4


*July is based on the first 20 days of the month only.

The hay yields on the plots are moderately good (Table 2) – above the long term average but well short of the yields of recent years. There were highly significant differences between yields on the plots and the dry matter yields fall into three groups  - plots 1 and 5 with yields over 7 t/ha, plots 2, 3, 4, 8, 10, 12, 13, 14 with yields of 5-6 t/ha and plots 6, 7, 9 and 11 with yield below 4 t/ha. The most unusual aspect is the rank ordering of the plots yields. The yields on plots 8 and 10 are unusually large (rank position 5 and 3 rather than their long term 9 and 7). Yields on plots 2, 3 and 4 were relatively low and plot 5 exceptionally large. 
	Table 2. Yields of fresh and dry matter and % dry matter in fresh hay for Palace Leas 2007.

	 Plot  
	 Fresh weight t/ha
	 Dry weight kg/ha
	Dry Matter %

	1
	     23.40a
	 7193ab
	 30.80ef

	2 
	     18.23ab
	 6267bc
	 34.65def

	3
	     16.75b
	 5199cde
	 31.08ef

	4
	     18.00b
	 5806bc
	 32.25def

	5
	     18.90ab
	 8624a
	 45.85abcd

	6
	       7.08c
	 3033f
	 44.80abcde

	7
	       7.98c
	 3959def
	 51.03abc

	8
	     16.93b
	 6364bc
	 37.53cdef

	9
	       9.38c
	 3744ef
	 41.18bcdef

	10
	     17.70b
	 6634bc
	 38.75cdef

	11
	       5.95c
	 3368f
	 56.48a

	12
	     15.63b
	 5976bc
	 38.53cdef

	13
	     10.18c
	 5588bc
	 55.13ab

	14
	     22.05a
	 6518bc
	 29.53f


Means in ca column followed by the same letter are not significantly different.
It is possible that the high April temperatures led both to more nitrogen mineralisation and an early commencement of symbiotic nitrogen fixation, while the dry conditions prevented leaching of nitrogen from the soil. The very high yield on plot 5 may be due to mineralisation of nitrogen from the large quadrennial application of manure – something that is not always seen and is not visible on the basis of the long term average yield over the four year manuring cycle. 
Grass fresh and dry weights were strongly correlated (r56=0.821***) (Fig 1) but with the higher yielding plots tending to have a smaller dry matter content. There is strong regression relationship (P=0.001) between dry matter content (D %) and Fresh weight (F t/ha) (equation 1)

D = 60.19 - 1.322F






equation 1.

with the result that the fresh weights varying much more between plots (3.93x) than the dry weights (2.56x).
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Smith, L.P. 1976 The Agricultural Climate of England and Wales. MAFF Technical Bulletin 35. HMSO: London.
There is much more about the results from the Palace Leas experiment at: 

http://www.staff.ncl.ac.uk/r.s.shiel/Palace_Leas/index.html
_1248266976

