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Liquid fertilizer applied to old established forages

Stewart Brandt and Guy Lafond
A series of studies were initiated to evaluate the effect of solution fertilizer as surface dribble and in-soil bands on the productivity of forage grasses. New experiments were started in 2002 and 2003 at both Scott and Indian Head SK. For each experiment a set of treatments was designed to be applied over a 3 year period. All studies included 8 core treatments plus 2 additional ones used in selected experiments.

The core treatments included:

1. Check with no fertilizer or coulter treatments in any year.

2. Coulter treatment in year one with liquid N and P coulter banded in years 2 and 3 at rates based on crop requirements.

3. Broadcast application of N and P granular1 in all three years at rates based on crop requirements2.

4.  Dribble band application of liquid3 N and P in all three years at rates based on crop requirements.

5. Dribble band application of liquid N [with ammonium thiosulfate4and P in all three years at rates based on crop requirements.

6. Coulter band application of liquid N and P in all three years at rates based on crop requirements.

7. Coulter band application of liquid N ONLY in all three years at rates based on crop requirements.

8. Coulter band application of liquid N in all three years at rates based on crop requirements and surface broadcast granular P at 3X required5 in year 1 only.
1 ammonium nitrate [34-0-0] as N source and monoammonium phosphate [12-51-0] as P source.

2 N rates including N from P source at Scott were 60 kg/ha in 2002; 30 kg/ha in 2003, and 60 kg/ha in 2004; and at Indian Head were 85 kg/ha every year. P rates were 33 and 100 kg/ha of P2O5 for the 1X and 3X rates.
3 Urea ammonium nitrate as N source and ammonium polyphosphate as P source.

4 ammonium thiosulfate added as 1% of solution as a treatment to restrict losses of surface applied urea ammonium nitrate.

5 For surface broadcast P on forages, the recommendation is to apply 3X the amount that would normally be applied as an in-soil band, to compensate for lower efficiency of surface broadcast P. 

At Scott, the 2 additional treatments in the first study consisted of:
a. N as surface applied granular at rates based on crop requirements each year, with surface applied granular P at 3X required, in year 1 only.

b. N as dribble banded liquid UAN at rates based on crop requirements each year with dribble banded liquid P at 3X required in year 1 only.

In the second study at Scott, they were;

a. No N, with coulter banded liquid P at rates based on crop requirements each year.

b. Dribble banded liquid N and P at 2X the required rate applied each year. 

At Indian Head the 2 added treatments consisted of:

a. N as surface applied granular at rates based on crop requirements each year, with surface applied granular P at 3X required, in year 1 only.

b. N as dribble banded liquid UAN at rates based on crop requirements each year with dribble banded liquid P at 3X required in year 1 only.

Statistical analyses were performed on data from each location year. We also grouped data over location years and analyzed data from the sites where fertilizer treatments were applied the first second and third time. This was done to provide some insight into the consistency of responses over location years, and into residual effects of fertilizer application. For combined analyses, only treatments 1-8 were included.
Table 1. Moisture conditions at Scott and Indian Head during 2002 to 2004.
	Location
	Year
	Overwinter recharge*
	May
	June
	July
	Total

	Scott
	2002
	42
	0.2
	52
	37
	173

	
	2003
	171
	20
	35
	57
	283

	
	2004
	161
	35
	52
	69
	317

	
	LTN**
	195
	36
	60
	59
	350

	Indian Head
	2002
	124
	18
	115
	49
	306

	
	2003
	
	
	
	
	

	
	2004
	
	
	
	
	

	
	LTN
	247
	49
	81
	60
	437


* Overwinter recharge = total precipitation from August 1 of previous year to Apr 30 of current year.

** LTN = Long term normal
Table 2. Soil nutrient conditions on long term forage fields in spring 2002 prior to initiation of forage fertility studies at Scott and Indian Head.

	                            Location
	N [lb/ac]

0-24” depth
	P2O5 [lb/ac

0-6” depth
	K [lb/ac]

0-6” depth
	S [lb/ac]

0-24” depth

	Scott
	21
	6
	>600
	60

	Indian Head
	25
	2
	>571
	72


Overall Summary
Treatment responses after the first fertilizer application [year 1] responded consistently over location years, but in the second and third years of application, there was a significant location by treatment interaction. Most if not all the interaction effect could be attributed to a difference in responses to P alone at the 2 locations. At Scott, we noted a small response to N without P after 2 and 3 years, while at Indian Head the N alone treatment yielded the same as the no fertilizer treatment.
- Dribble banding liquid UAN and APP was an effective and efficient way to apply fertilizers to old forages. Yield was similar to surface broadcasting AN and MAP granular at similar rates.
- Adding ATS to liquid UAN appeared to provide a slight [not statistically significant] benefit over UAN alone. If this treatment adds little to fertilizer cost, it may be a useful for of insurance against N losses under adverse conditions.
- Applying a 3 year supply of P at the outset was as effective as applying equal increments of P annually.

- Coulter banding may have caused damage to the forage stand that resulted in minor yield loss.

- The residual effect of repeat fertilizer applications was dramatic. Check yields remained somewhat static, but fertilized yields tended to increase over time, typically increasing yield by about 50% in the first year of application. In the second year of application, the most effective fertilizer treatments more than doubled yields, and in the third year yields were tripled.  
- Where banding without fertilizer was done the first year, followed by fertilizing each year, yields were continued to be lower than where fertilizer N and P were coulter banded every year.

- Applying P only at Scott did increase yield, but was ineffective compared to N plus P. [P alone yielded 1760 kg/ha compared to no fertilizer at 1510, and broadcast N and P at 2600 kg/ha]. 
Table 3. Yield responses to repeat fertilizer treatments after 1, 2 and 3 years of application on old forage stands at Indian Head and Scott SK
	Fertilizer treatments* applied each year** of the 3 year sequence
	Forage dry matter yield [kg/ha] for each year of the sequence and overall mean

	First year
	Second year
	Third year
	Yr 1
	Yr 2
	Yr 3
	All yr

	Check no fert
	Check no fert
	Check no fert
	1340
	1360
	1120
	1270

	Cr only no fert
	Cr only no fert
	Cr only no fert
	1190
	1890
	2760
	1950

	Br N& P
	Br N& P
	Br N& P
	1990
	3060
	3470
	2840

	Dr N& P
	Dr N& P
	Dr N& P
	2050
	3040
	2850
	2650

	Dr N&P +ATS
	Dr N&P +ATS
	Dr N&P +ATS
	2150
	2900
	3410
	2820

	Cr N&P
	Cr N&P
	Cr N&P
	1760
	2760
	3180
	2570

	Cr N only
	Cr N only
	Cr N only
	1580
	1880
	1530
	1660

	Cr N; Br 3xP
	Cr N; Br 3xP
	Cr N; Br 3xP
	2150
	3130
	3380
	2890

	
	
	LSD P=0.05
	365
	327
	398
	


* Cr = coulter band liquid N as urea ammonium nitrate and P as ammonium poly phosphate; Br = broadcast granular  N as ammonium nitrate and P as mono-ammonium phosphate; Dr = dribble band liquid N as urea ammonium nitrate and P as ammonium poly phosphate;

** average for 3 experiments in the first year, 4 in the second, and 2 in the third year.
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