

Table 1.  Long-term experiment included in the analysis, year established, soil core sampling date, crop years prior to sampling, annual average rainfall and  range in annual rainfall.

_____________________________________________________________________________________
Experiment 
Year
Number of
Dates
Crop Years
Annual avg.




Established
Replications
Sampled
Prior to
Rainfall(
Range







Sampling





_____________________________________________________________________________________





        -------- mm --------



 222
1969
4
Sept. 1988
19
894
606-1403





July 1993
24
922
606-1493







1057(
738-1493(
 406
1965
4
Sept. 1988
23
640
295-1141





July 1993
28
670
295-1141






806(
698-1053(


 502
1970
4
Sept. 1988
18
772
503-1314





July 1993
23
771
503-1314






765(
556-1017(


 505
1970
3
July 1990
20
768
503-1314





July 1993
23
771
503-1314






780(
555-1017(


______________________________________________________________________________________
( - obtained from the years each study was conducted up until soil profile sampling and analyses was performed.

( - average rainfall and range for the last 5 years (experiments 222, 406 and 502) and last 3 years (experiment 505).

Table 2.  Treatments and surface soil test characteristics (0-30 cm) in 1993 for experiments 222, 406, 502 and 505.

_____________________________________________________________________________________
Experiment 
           Fertilizer Applied



Soil Test Level

N
P
K
pH
P
K
Organic C(
Total N(
_____________________________________________________________________________________

   ------------ kg ha-1 ------------

mg kg-1
mg kg-1
g kg-1
g kg-1
222
0
29
38
5.76
81
43
6.15
0.79


45
29
38
5.49
62
45
6.16
0.75


90
29
38
5.47
66
32
6.14
0.75


134
29
38
5.38
56
32
6.48
0.84

SED



0.12
16
6
0.31
0.05

406
0
0
0
7.15
15
60
7.57
0.68


45
20
38
7.11
51
66
6.95
0.69


90
20
38
7.07
45
72
8.11
0.71


134
20
38
6.63
44
69
8.31
0.71


179
20
38
6.60
45
68
8.30
0.75

SED



0.18
3
4
0.42
0.05

502
0
20
56
5.67
92
69
5.34
0.70


22
20
56
5.66
93
65
5.68
0.74


45
20
56
5.42
91
66
5.88
0.72


67
20
56
5.41
113
69
5.94
0.80


90
20
56
5.25
122
70
5.98
0.78


112
20
56
5.07
94
69
5.76
0.79

SED



0.13
18
5
0.44
0.02

505
0
29
56
5.35
156
56
6.38
0.71


34
29
56
5.23
150
58
6.46
0.70


67
29
56
5.00
142
61
6.41
0.70


134
29
56
4.85
126
56
7.91
0.77


269
29
56
4.62
140
59
7.18
0.76

SED



0.21
9
3
0.89
0.04

_____________________________________________________________________________________
pH,  1:1 soil:water;  K and P, Mehlich III; Organic C (carbon) and Total N,  dry combustion.

(  average of 0-15 and 15-30 cm profiles.

SED - standard error of the difference between two equally replicated means.

Table 3.  Confidence limits about joint estimates (critical levels) for linear-plateau models of grain yield on N rate and plateau-linear models of soil profile inorganic N accumulation on N rate, and the estimated soil-plant buffer for inorganic N when N rates exceed that required for maximum yield from long-term experiments sampled in the summer of 1988 (222, 406 and 502) and the summer of 1990 (505).

_____________________________________________________________________________________
Experiment
Dependent
90% Confidence Interval


Soil-Plant


Variable
Lower
Upper
Joint
r2
Buffer

_____________________________________________________________________________________


------------------- kg N ha-1 ----------------------
kg N ha-1
222
Grain Yield
40.8
71.4
56.1
0.82**
45.9


Profile N
91.7
112.4
102.0
0.63**

406
Grain Yield
39.2
56.9
48.1
0.91**
25.7


Profile N
52.4
95.2
73.8
0.89**

502
Grain Yield
45.2
85.7
65.5
0.88**
36.3


Profile N
95.8
107.8
101.8
0.32*

505
Grain Yield
35.4
54.8
45.1
0.94**
69.1


Profile N
80.2
148.2
114.2
0.89**

_____________________________________________________________________________________
* Buffer estimate could not be established since inorganic profile N did not increase with increasing N applied.

** ,* - model significant at the 0.001 and 0.05 probability levels, respectively.

Table 4. Confidence limits about joint estimates (critical levels) for linear-plateau models of grain yield on N rate and plateau-linear models of soil profile inorganic N accumulation on N rate, and the estimated soil-plant buffer for inorganic N when N rates exceed that required for maximum yield from long-term wheat experiments sampled in the summer of 1993.

_____________________________________________________________________________________
Experiment
Dependent
90% Confidence Interval


Soil-Plant


Variable
Lower
Upper
Joint
r2
Buffer

_____________________________________________________________________________________


-------------------- kg N ha-1 ----------------------
kg N ha-1



222
Grain Yield
40.7
71.1
55.9
0.88**
48.2



Profile N
95.8
112.5
104.1
0.76**

406
Grain Yield
37.8
57.0
47.4
0.90**
27.7



Profile N
57.1
93.1
75.1
0.92**

502
Grain Yield
46.9
77.2
62.1
0.87**
23.3


Profile N
80.2
90.5
85.4
0.89**

505
Grain Yield
34.7
51.9
43.3
0.91**
55.2



Profile N
75.9
121.0
98.5
0.96**

_____________________________________________________________________________________
** - model significant at the 0.001 probability level.

Table 5. Test for the significance of slope components (different from zero) for the regression of soil profile inorganic N accumulation on N rate, when N rates were less than the joint determined from plateau-linear models, for both sampling periods and all experiments.

Experiment
Year
slope (b1)
PR > |t|

_____________________________________________________________________________

222
1988
0.37
0.27



1993
0.08
0.84


406
1988
-0.73
0.03*



1993
-0.36
0.38


502
1988
0.63
0.35



1993
0.06
0.85


505
1988
-1.96
0.10



1993
-0.17
0.87


_____________________________________________________________________________

PR > |t| - probability of a greater absolute value of t.

* - significant at the 0.05 probability level.




