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EXECUTIVE SUMMARY

Agronomic responses of fertilizer placement and reduced herbicide rates were evaluated at
Brandon, Manitoba, Melfort, Saskatchewan and Beaverlodge, Alberta in 2000, the last
year of a 5-year study evaluating spring wheat and canola responses to N fertilizer
placement and herbicide rates in a no-till canola-wheat rotation. Many of the crop
responses recorded in 2000 were similar to those observed in previous years at each
location, as well as across the three locations. Variation observed in crop establishment
with N fertilizer placement was seldom reflected in final grain yields, indicating that large
differences in crop stand are required before the final yield of spring wheat or canola are to
be influenced. Fertilizer timing, fall vs spring application, did influence grain protein in
many instances, with improved protein with spring application indicating that there were
some over-winter losses of N from the system in some years at some locations. Either
fertilizer N placement or herbicide rates in the study rarely influenced crop water use. In
fact, the lack of many significant crop development or yield effects due to herbicide rates
used in this study indicates that reducing herbicides was of little agronomic importance.
However, a closer evaluation of the herbicide rates will be part of the weed population
data. The results of this study will provide information on best management practice over
time, at these differing environments, despite the differences from each year. Best
management practice in this study combines the net value of a system over twelve station
years and environments, resulting in a probability of placing fertilizer and seed in the right
place and time most of the time.

RESULTS & DISCUSSION
WHEAT
Brandon

Significant placement effects were detected for crop stands, yield, protein and water use in
2000 at Brandon. Wheat seedling establishment on 9” row spacing where fertilizer was
pre-plant banded in the fall, spring or side banded at the time of seeding was 20% higher
than side banding with 12" row spacing (Table 1). Similar reductions in plant
establishment were also observed with the 12” side band opener in 1998.

Pre-plant banded N applied in the fall of 1999 resulted in the highest wheat grain yields in
2000 at Brandon (Table 1) and similar to yield produced with 9” sideband and sweep
seeding. Spring banded nitrogen and N placement banded on 12” row space resulted in the
lowest yield. The poor grain yield response of the 12” side band treatment, which was also
recorded in 1997 and 1998, is a concern to the authors and is being investigated in a related
project. Seeding wheat with N side banded at 9” row space yielded 22% higher than side
banded at 12” row space, similar to the yield difference in 1999. Wheat yield was 22%
higher when fertilizer was fall banded than when fertilizer was spring banded, the second
year in a row for this type of observation at the Brandon location. Sweep seeding also
resulted in a 16% yield increase compared to spring banding N prior to seeding. The



reduced herbicide rate also resulted in a significantly lower yield than when the
recommended rate was applied.

The fall banded N treatment resulted in significantly higher protein than the other
treatments in 2000 (Table 1). Spring banded N and spreading N in the sweep seeding
system resulted in the lowest grain protein content than banding N at 9” row space.
Banding N in a 9” or 12” row resulted in protein content that was similar. The sweep
seeded treatment resulted in lower grain protein than the fall banded N when the yield was
similar, indicating that there are differences in efficiency in some years. There was also a
herbicide effect on grain protein in 2000, where reducing the herbicide rate resulted in a
lower protein content. Since there was only a 0.1 difference it is questionable whether
there is an agronomic or economic significance.

Water use was lower on the 9” and 12 N banded treatments than the spring-banded
treatment. Since grain yield varied among treatments there is an indication that water use
efficiency was affected by N placement. Banding N fertilizer at seeding resulted in the
lowest water use, however, seeding and fertilizing on 9” row space resulted in greater
water use efficiency than seeding and fertilizing on 12” rows. There may be another
mechanism that is causing this effect that is possibly reflected in the plant counts.

Melfort

Significant placement effects were detected for crop stand, yield and protein in 2000 at
Melfort. In 2000 the sweep treatment resulted in an inferior plant establishment compared
to 9 row space seeding and fertilizer applied in the previous fall, earlier in spring or at the
time of seeding (Table 2). The 9” banded treatments resulted in wheat seedling
establishment in 2000 that were 2.3 — 2.5 times the seedling count with the sweep
treatment. Application of N with the 12” side banding drill resulted in a higher seedling
count than observed with the sweep treatment and lower with the 9” placement of
fertilizer. Banding N at the time of seeding on 9” rows resulted in a 27% increase in
seedling counts compared to banding N on 12" spacing. A reduced herbicide rate resulted
in more wheat seedlings than the full herbicide rate, a result that is unusual as the herbicide
is applied after the wheat is out of the ground.

Differences in crop stand establishment were not reflected in final grain yield at Melfort in
2000 (Table 3). Wheat yields ranged from 2869 — 3159 kg/ha, somewhat similar to the 5
year mean. The treatments with the poorest stand establishment resulted in yields that
were not significantly different from the other treatments or were significantly higher than
the yield from the fall banded N treatment. It is obvious from the 2000 result that plant
establishment is not the only or dominant factor reflecting the final grain yield.

Grain protein was highest with the 9” banded N at seeding compared to the other seeding
systems (Table 2). The usual lower grain protein with fall, relative to spring, pre-plant



banding that has been observed in a number of years at Melfort indicates that some over-
winter loss of fall banded N did not occur in 2000.

There were no differences in water use among the treatments indicating that water use
efficiency was somewhat better on some treatments than others.

Beaverlodge

Significant N fertilizer placement effects were recorded for seedling establishment and
grain yield at Beaverlodge in 2000 (Table 3). Like Brandon and Melfort, crop stand was
significantly different when fertilizer N was side banded on 9” compared to 12” row
spacing. This result did not occur in previous years at Beaverlodge. There were no
herbicide rate effects on emergence.

Wheat grain yield was also significantly affected by fertilizer N placement, with fall pre-
plant banding and the 12” row placement of N resulting in lower wheat yields than side
banding fertilizer on 9” row space at seeding (Table 3), a result that was opposite in 1999.
Grain yield was similar where N was banded in the previous fall and where N was banded
at the time of seeding on 12” row space. The sweep N placement treatment was grouped
with the best yielding treatments at Beaverlodge in 2000, a result similar to 1996 and 1997.
There were no herbicide rate effects on yield, a result that has significant economic
implications.

There were no significant effects for grain protein or water use at Beaverlodge in 2000.

Discussion

Combined data over the 1996-2000 period for Brandon, Melfort and Beaverlodge are
presented in Table 4. Averaged over the years there was no placement effect on crop
stand, however, there was a significant Year x Placement interaction at all three locations
(Table 4). This indicates crop establishment varied from year to year at all sites and some
treatments will adversely affect crop emergence in some years and not others. Factors
such as soil moisture at seeding, effectiveness of post-seeding packing of the sweep
treatments and seeding depth can all contribute to the differences recorded. Combining all
the information together from all of the sites may provide insight into why this occurs.

A similar situation was recorded with grain yield, except that was a significant placement
effect on yield at Brandon (Table 4). Averaged over all the years there was a significant
reduction in yield with the 12” row space at Brandon and no differences in yield occurred
at Melfort and Beaverlodge. There were no significant effects for herbicide rate or
placement x herbicide rate, indicating that fertilizer placement was much more important
in affecting crop yield than applying the recommended rate of herbicide in this trial.

There was a fertilizer placement effect on grain protein at Brandon when averaged over
five years and a year x placement effect at Brandon and Melfort. There was no consistent



pattern attributed to fertilizer placement on protein content at the sites and the type of year
had an impact on protein content at Brandon and Melfort. Protein content was unaffected
by fertilizer placement or time of application at the Beaverlodge site as there were no
significant differences in main effects or interactive effects.

While there were minor differences in a few years, there didn’t seem to be any trend in
crop water use. This indicates that for the most part the crops were using all of the profile
water at each trial location. Analyzing the data for water use efficiency may provide some
insight as to how these fertilizer N treatments affect the relationship of water use with crop
yield. Wheat yields were generally lower at Beaverlodge than either Melfort or Brandon;
however, water use was generally lower than at Brandon and higher than Melfort for 1996
to 1999. The analysis of the other data accumulated throughout the study may provide the
reasons for this observation. Grain protein differed at all the sites where N placement in
the previous fall resulted in lower wheat protein content at Melfort, higher wheat protein
content at Brandon and intermediate at Beaverlodge.



Table 1. Agronomic response of wheat to fertilizer placement and herbicide rate at Brandon, 2000.

Crop Grain Grain Water
Stand Yield Protein Use
(plants/m®) (kg/ha) (%) (em)

Fertilizer Placement
1. Fall Band - FBd 202 a 2354 a 13.1a 24.2 ab
2. Spring Band - SBd 197 a 1922 b 12.6 ¢ 273a
3. Sideband 9" - SB9 202 a 2233 a 12.8b 22.7b
4. Sideband 12" - SB12 170 b 1836 b 12.7be 2260
5. Sweep - SW 188 ab 2223 a 126¢ 25.8 ab
Herbicide Rate
1. FullRate- F 192 2182 a 12.8a 23.8
2. 2/3Rate-R 191 2020 b 1270 25.2
Placement x Herb Rate
FBdxF 206 2549 i3.3 24.9
FBdx R 197 2159 12.8 23.5
SBdxF 202 1987 12.7 24.5
SBdxR 192 1857 12.5 30.2
SB9xF 201 2282 12.9 21.9
SB9 xR 204 2185 12.8 23.5
SBi12xF 168 2003 12.7 23.1
SBI2xR 172 1670 12.6 22.1
SWxF 185 2181 12.7 25.1
SWxR 191 2265 12.6 26.6
Study Mean 192 2101 12.7 24.5
Pr>F
Placement 0.0068 0.0001 0.0055 0.0473
Herbicide 0.8232 0.0125 0.0155 0.2641
Pimt x Herb 0.8458 0.1759 0.2657 0.3253
C.V. 9 9 2 14
Treatment Comparisons
FBd vs. SBd 0.6254 0.0002 0.0012 0.0938
SB9 vs. SB12 0.0014 0.0005 0.0921 0.9544
SBd vs. SW 0.3254 0.0054 0.8172 0.3950
SB9 vs SW 0.1360 0.9131 0.0582 0.0823




Table 2. Agronomic response of wheat to fertilizer placement and herbicide rate at Melfort, 2000.

Crop Grain Grain Water
Stand Yield Protein Use
(plants/m®) (kg/ha) (%) (cm)

Fertilizer Placement
1. Fall Band - FBd 243 a 2869 ¢ 13.0b 31.7
2. Spring Band - SBd 250 a 2959 be 12.8b 32.0
3. Sideband 9" - SB9 231 a 3159a 134 a 31.5
4. Sideband 12" - SB12 182b 2983 abc 13.0b 32.5
5. Sweep - SW 100 ¢ 3063 ab 13.0b 32.2
Herbicide Rate
I. Full Rate - F 184 b 3009 13.0 32.3
2. 2/3Rate-R 219a 3004 13.0 31.6
Placement x Herb Rate
FBdx F 222 2844 13.2 32.8
FBdx R 264 2895 12.8 30.6
SBdx F 245 2930 12.7 32.1
SBdxR 255 2987 13.0 31.8
SB9xF 200 3108 13.4 31.7
SB9xR 261 3210 13.4 31.2
SBi12xF 171 3088 13.0 33.1
SBi2ZxR 194 2877 12.9 319
SWxF 81 3075 12.9 31.6
SWxR 120 3051 13.0 32.7
Study Mean 201 3006 13.0 31.9
Pr>F
Placement 0.0001 0.0349 0.0249 0.9141
Herbicide 0.0010 0.9300 0.8059 0.3850
Pimt x Herb 0.5102 0.4429 0.4105 0.6559
CV. 15 6 2 7
Treatment Comparisons
FBd vs. SBd 0.6614 0.3247 0.3956 0.7907
SB9 vs. SB12 0.0033 0.0582 0.0153 0.3913
SBd vs. SW 0.0001 0.2533 0.4394 0.8682
SB9 vs SW 0.0001 0.2902 0.0153 0.5441




Table 3. Agronomic response of wheat to fertilizer placement and herbicide rate at Beaverlodge, 2000.

Crop Grain Grain Water
Stand Yield Protein Use
(plants/m?) {kg/ha) (%) (em)

Fertilizer Placement
1. Fall Band - FBd 305 ab 2187 b 15.9 20.4
2. Spring Band - SBd 3192 2388 ab 16.1 21.1
3. Sideband 9" - SB9 294 ab 2638 a 164 20.5
4. Sideband 12" - SB12 206 ¢ 22250 15.9 19.9
5. Sweep - SW 249 be 2710 a 16.8 20.3
Herbicide Rate
1. FullRate-F 262 2368 16.1 19.9
2. 2/3Rate-R 287 2491 16.3 21.0
Placement x Herb Rate
FBdx F 312 2296 15.6 19.6
FBdx R 299 2078 16.2 21.2
SBdx F 292 2462 15.9 20.3
SBdxR 346 2314 16.2 22.0
SB9x F 318 2610 16.4 19.4
SB9x R 270 2666 16.5 21.7
SBIZxF 177 1964 15.8 20.0
SBi2xR 235 2487 16.1 19.8
SWxF 211 2508 17.1 20.4
SWxR 286 2912 16.6 20.2
Study Mean 274 2429 16.2 20.4
Pr>F
Placement 0.0079 0.0085 0.3341 0.8818
Herbicide 0.2222 0.2400 0.6298 0.1921
Pimt x Herb 0.2569 0.1148 0.8654 0.7428
CV. 23 13 6 12
Treatment Comparisons
FBd vs. SBd 0.6723 0.2266 0.7029 0.5410
SB9 vs. SBi2 0.0098 0.0170 0.3557 0.5959
SBd vs. SW 0.0352 0.0577 0.1532 0.4889
SBY vs SW 0.1644 0.6631 0.4198 0.8540
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CANOLA

Brandon

Significant fertilizer N placement and herbicide rates effects were detected for canola seedling
stands at Brandon again in 2000 (Table 5). Sweep seeding resulted in lower canola plant
establishment than the other treatments, a response that has been observed in 1997, 1998 and
1999 as well. However, unlike in some previous years of the study at Brandon, side banding N
on 12” rows did not result in a reduced crop establishment relative to side banding on 9” spacing.
Given that herbicides have not been applied when the crop emergence is determined, the reduced
herbicide rate appears to have lowered crop stand as a result of previous weed populations. This
response is small and generally unexpected.

Canola grain yields at Brandon in 2000 were unaffected by N fertilizer treatment or herbicides
rate (Table 5). Yields were generally low from this site in 2000. However, there was a
significant fertilizer placement effect on grain protein (Table 5). Grain protein was lowest when
fertilizer and seed were side banded on 9” row spacing at the time of seeding, and highest when
fertilizer was fall banded (Table 5), a result similar to 1999. Fall banding fertilizer resulted in
higher grain protein than spring banding fertilizer, and sweep seeding and fertilizing resulted in
protein content that was higher than side banding fertilizer on 9” row spacing. Canola crop
water use was unaffected by the fertilizer and herbicides treatments in 2000, a result to what
occurred in 1999.

Melfort

At the Melfort location in 2000 significant N fertilizer placement effects were recorded for crop
establishment only (Table 6). At this site, placement of fertilizer at the time of seeding, either in
a 12” side band or with the seed under a sweep, reduced canola stand compared to pre-plant
banding of the fertilizer in the fall or spring and 9” side banded N (Table 6). The reduced
emergence with side banding on 12” rows, relative to 9” rows that was recorded in 1998 and
1997 was not present in 1999 but occurred again in 2000. Even with a 50% reduction in crop
emergence with sweep seeding and fertilizer placement there was a significantly higher seed
yield compared to fertilizing in the previous fall (Table 6). Again, as at Brandon and
Beaverlodge, there was no effect on yield when herbicide rate was reduced to 2/3 of
recommended.

There was no placement or herbicide effects on grain yield, grain protein and water use, a result
that has not been observed in previous years.

Beaverlodge

Significant placement effects were detected for crop stand and yield at Beaverlodge in 2000
(Table 7). The sweep treatment resulted in canola emergence that was 3-fold lower than placing
N in a band or prior to seeding and the seed in a row (Table 7). It would appear that problems
were encountered at the Beaverlodge location again in 2000 with the establishment of canola
using the sweep seeding system. Similar poor crop establishment was also recorded in 1997,
1998 and 1999. Given that the low stand establishment in the sweep seeding system was



reflected in lower grain yield compared to other treatments it is apparent that the plasticity of
canola cannot always fully compensate for poor emergence. Banding fertilizer on 9” row-space
produced higher canola yield than spreading in the seed row with the sweep (Table 7). There
were no significant effects of placement or herbicide on grain protein or water use.

Discussion

Averaged over all the years there was no significant difference in crop stand at Brandon,
although individual years produced results that showed differences in emergence with the
different N fertilizer placement treatments. There was a significant difference in canola stand at
Melfort and Beaverlodge, largely a result of poor emergence with the sweep treatment in several
years (Table 8). There was a Year x N Placement interactions for crop stand at all locations
indicating that differences were apparent under different seeding conditions for the placement of
fertilizer and seed. Again this indicates that there may not be one system for all locations in
Western Canada over all years and that an indication of the probability of success may be more
suitable.

Seeding on 9”’row-space and placing fertilizer N in the band at the time of seeding or the
previous fall resulted in higher grain yield at Brandon compared to the sweep treatment,
indicating that placement may be important for grain yield at Brandon (Table 8). Despite the
differences observed in canola establishment, similar grain yield was observed at Melfort and
Beaverlodge, which indicated that placement, was relatively unimportant in these environments.
However, fall banding N appeared to reduce canola yield compared to placing N at the time of
seeding at Melfort. The effect on other agronomic characteristics was recorded and may have an
impact on year to year variation. There were significant effects of year x placement on grain
yield at Brandon and Beaverlodge. It is interesting that reducing herbicide rate had very little
impact on yield in this study. Rather it was fertilizer N placement that had a bigger impact from
year to year, likely as a result of environmental variation.

It appears that at Brandon, grain protein is adversely affected by spring N placement in 9” row
spacing compared to the other treatments, as indicated by the placement and year x placement
significant effects (Table 8). Melfort or Beaverlodge N placement treatments did not influence
protein content as indicated by the lack of interaction with placement and year. However, there
was a significant herbicide effect at Beaverlodge when averaged over all years that indicated
protein content was higher when herbicide rates were reduced. A more thorough analysis will be
conducted over the next year and the relationship with weeds and other parameters may indicate
the reason for such a result.

There was no effect on water use by the treatments in this study at any of the sites, except for a
significant placement x herbicide rate effect at Beaverlodge (Table 8). This is an indication of
the compensation that occurs with canola and will be more adequately described with water use
efficiency. The interaction at Beaverlodge was a result of more water use with reduced herbicide
rates when N was applied in the fall. Weed populations could have possibly resulted in the
higher water use in this treatment.



Table 5. Agronomic response of canola to fertilizer placement and herbicide rate at Brandon, 2000.

Crop Grain Grain Water
Stand Yield Protein Use
(plants/m®) (kg/ha) (%) (cm)

Fertilizer Placement
1. Fall Band - FBd 103 ab 855 21.6a 34.8
2. Spring Band - SBd 108 a 849 20.8 be 33.2
3. Sideband 9" - SB9 91b 936 20.6 ¢ 27.6
4. Sideband 12" - SB12 98 ab 924 21.0 be 31.6
5. Sweep - SW 66 ¢ 823 214 ab 31.2
Herbicide Rate
1. Full Rate-F 98 a 928 21.1 32.3
2. 2/3Rate-R 88b 827 21.1 311
Placement x Herb Rate
FBdxF 103 958 21.7 38.5
FBd xR 102 752 21.6 31.2
SBdx F 120 877 21.0 32.6
SBdxR 95 821 20.7 33.9
SB9xF 92 1041 20.9 29.7
SB9xR 91 830 20.3 254
SBi2xF 108 868 21.1 29.6
SBI12xR 88 981 20.9 33.6
SWxF 68 894 20.9 31.1
SWxR 64 752 21.9 314
Study Mean 93 877 21.1 31.7
Pr>F
Placement 0.0001 6367 0110 .1383
Herbicide 0.0355 .0813 .8255 AT72
Pimt x Herb 0.3271 .3399 0764 2514
C.V. 16 20 3 11
Treatment Comparisons
FBd vs. SBd 5172 9470 0100 .5440
SB9 vs. SBI2 3718 .8975 .1980 .1449
SBd vs. SW .0001 7698 0756 4508
SB9 vs SW 0021 .2095 0151 .1814




Table 6. Agronomic response of canola to fertilizer placement and herbicide rate at Melfort, 2000.

Crop Grain Grain Water
Stand Yield Protein Use
(plants/m®) (kg/ha) (%) (cm)

Fertilizer Placement
1. Fall Band - FBd 144 a 1333 25.4 32.7
2. Spring Band - SBd 135a 1524 25.3 34.6
3. Sideband 9" - SB9 128 a 1611 25.5 33.5
4. Sideband 12" - SB12 109b 1592 25.5 33.4
5. Sweep - SW 70 ¢ 1609 25.6 33.1
Herbicide Rate
{. FullRate-F 120 1548 25.4 33.9
2. 2/3Rate-R 114 1520 254 33.0
Placement x Herb Rate
FBdx F 153 1230 25.4 33.1
FBdxR 135 1437 254 324
SBdx F 142 1563 25.2 34.8
SBdxR 129 1485 25.5 34.3
SB9 x F 131 1675 25.5 34.7
SB9 xR 126 1547 254 323
SBi12xF 103 1596 25.2 34.1
SBi2xR 116 1587 25.8 32.8
SWxF 73 1676 26.0 329
SWxR 67 1543 25.2 33.2
Study Mean 117 1534 25.4 33.5
Pr>F
Placement .0001 0917 9211 .6995
Herbicide 2410 6938 .8788 .2803
Pimt x Herb 3390 5357 .0952 .8780
C.V. 13 i5 2 8
Treatment Comparisons
FBd vs. SBd .2680 .0983 .8470 1737
SBY vs. SB12 .0025 .8648 9615 9395
SBd vs. SW .0001 4482 .3885 2687
SB9 vs SW .0001 9893 .6999 7402




Table 7. Agronomic response of canola to fertilizer placement and herbicide rate at Beaverlodge, 2000.

Crop Grain Grain Water
Stand Yield Protein Use
(plants/m?) (kg/ha) (%) {cm)

Fertilizer Placement
1. Fall Band - FBd 154 a 1159 25.6 20.9
2. Spring Band - SBd 162 a 1150 26.4 22.3
3. Sideband 9" - SB9 153 a 1224 25.5 21.0
4. Sideband 12" - SB12 141 a 1090 25.5 21.7
5. Sweep - SW 450 894 25.8 22.5
Herbicide Rate
1. FullRate-F 135 1101 26.1 22.1
2. 2/3Rate-R 127 1106 254 21.2
Placement x Herb Rate
FBdxF 153 1098 26.0 22.3
FBdx R 156 1221 25.1 19.5
SBdxF 201 1125 26.7 24.2
SBdxR 124 1175 26.1 20.4
SB9xF 131 1333 25.3 20.7
SB9x R 176 1114 25.8 21.2
SB12xF 152 1075 26.1 21.7
SBi2xR 130 1106 24.9 21.7
SWxF 40 876 26.3 21.7
SWxR 51 913 25.2 23.3
Study Mean 131 1103 25.8 21.7
Pr>F
Placement 0016 2452 5053 .8935
Herbicide 6596 9629 0776 4917
Pimt x Herb .3065 8168 .6380 6125
C.V. 43 27 4.5 18.5
Treatment Comparisons
FBd vs. SBd 7837 9500 1555 4838
SB9 vs. SB12 6697 3754 9660 7254
SBd vs. SW .0003 .0960 2922 .9361
SB9 vs SW .0008 .0349 6708 4540




Loty iieL L6SO LSLO £98¢” 0€LE” £6Y6° 6510 969L° LS1T $600° $906 MS $A 648
6VL6 6186 1Tl 433 86L1° 9L09 (4444 LT00° (44 991" £SL0° 1009 MS 'SA pdS
£091° 6LyL 96T 880 YLOL 96¢£8’ €179 14X1% €169 81¢£0° 1Zv0 1354 21dS 'sa 6dS
6LEY sTse’ 4753 pl6L (4414 9C8L L901” sy 1668 8€C0 80vv 9£T8 pds "sa pgd
suostiedwo)) JusuBd
§0l1 [0 4 53 LT L1l %4 £l 14! 811 |3 14! L1 ‘AD
0z16’ £L06° 87T 16¥8 (4743 98¢9” 1168 6v1s S¥80° LOSE £656° 18pt GIoH X juljd X Jed A
1ZLy 6868 818¢ €906 98y vy 919 069" Y6£9’ £738 S0 (444 OPIOIGISH X IB3 A
S6Ct [112% eLl $000° 61L9 11413 0780 1000° 6816 S130° 1000° 1000° JUSLLIDDB] X JBA
910 L090° 8908 SE59’ €651 pesL (43123 0LTY L96T 06LE 080 ££65° GIOH X jud
0L81° 6600 o8y 1869 8508 LLLY (7444 961 L6vS j44%) £908° 860L SpRIqIaH
0LEY 01y s6LT £Ev0° 6660 S09T LSS0 SLOO peee’ 9670 0s€0° 0ZLY jualadeld
1000° 9900 2000 1000° 1000° 1000 1000’ 1000° 1000 1000° 10007 9000° 189\
H <44
L'LT 0°0¢ L¥9 (! 0vT Ve 6891 011 7’0t L1Z 6611 101 UBIA] ApMS
1'LT 00T 69¢ 69 £ve S¥C 61L1 ¥8 e 8'1C £86 001 AXMS
18T 661 9¢s 99 £'€T 9vT SLL P8 0'0¢ L1z 0701 86 4XMS
9T 661 665 681 L'et 8'¥T 2691 101 6°0¢ 817 8L11 08 qxzids
[4:14 00T 819 181 Sve LvT 61L1 301 6'8¢ | K14 6901 68 4X 7148
£LT | 4 L 171 9'¢C 9T £0L1 yil (413 1T 8Pl 001 i X 6dS
6'8¢ 661 99 [4%} 1'sZ Lyt £9L1 111 it it S9¢1 66 4 X 64S
6'LT (414 969 LEL 474 SYe ¥s91 07l 0'0¢ [ 60¢1 L01 A xpds
VLT L6l L¥9 671 8'€C SYT 8891 STl 0'1¢ 71T 9171 11 4 X pdS
6'87 $'0C $89 8¢ 1'¢T Sve Lot €Tl §'6C (444 [ 3:141 911 A xpgd
697 861 YL {24! 87T Ve s itl ¥ie 617 91¢l ¢l 4 xXpdd
338y GIIH X JUSWIE[Y
§'iL € 10T 659 0¢l1 0ve 9T 9L91 801 £0¢ L1z L6l 101 q-9ed £/7 T
6°LC 9661 9¢9 0l 6'¢T 9'vZ 7691 (41! S'0¢ L1z 00¢! 201 J-aEyging ']
e IPIIQIIF
9LT 007 8¥S 9.9 qe 8'¢T 9ve LELL 98 9°0¢ qe L1T q 2001 66 MS - doomg °¢
Le 661 609 e gl 9B 19T LYT 90L1 29 y01 667 B6'1C qe yTl1 v8 21dS - JT1 puegepig 'y
087 007 0L qe LT BEVT L'vT £eLl qe Zll 8'0¢ q¢1T Bosel 001 64S - 46 PuUBqapls °¢
L'LT 0°0¢ [4%) qe £el e 9'vT §¥e 1L91 qe 771 $0¢ q9¢1T qe ¢1Z1 601 pds - pueg Suudg 'z
6'LT 1°0¢ 0L Byl q90¢T vt 8L61 e LTl S0E B 17T e 00t! |41 pdd - pueg Iied |
JUSWIEL IOZINIIY
(u10) (%) (eydyp) | (Quysiued) (o) (%) (ey/By) | (Quysiued) (wo) (%) (ey/s) | (uysuerd)
8N urejoid PISLA pueig 950} urajolg PISIA pueis s upioig PIRLA puelg
M uieln wein dory 19BM uresn) [11t:479) doip 1B ulein uiein doip
~ 000Z O.L 9661 ‘AOAOTIIAYVIE — = 0007 OL 9661 ‘LIACITIANW ~— — 0007 OL 9661 ‘NOGNVIH ~—

‘0007 03 9661 “>8pojIoseag pue HOJOA ‘UOpURIg 18 9)el SPIdIQISY pue juswiase]d IoZIjI1Ia) o) ejoued Jo osuodsal orwouoIdy g 9[qe],




