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~ABSTRACT
Sampling on the grazing intensity treatments was much the same as in
1969. The methods for sampling aboveground and belowground herbagé are
included in Section I. Section II and Section III are figures and tables
for the aboveground and belowground herbage dynamics, respectively, The
descriptions of raw and ''first pass' data for these figures are in Appendix

A and B, respectively.

*

Preliminary sampling design for the ecosystem stress study site is in

Section IV.



SECTION I: SAMPLING METHODS FOR ABOVEGROUND AND BELOWGROUND

HERBAGE ON THE GRAZING INTEMNSITY TREATHENTS
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ABOVEGROUND HERBAGE

Adjacent to each of the eight microwatersheds, macroplots with similar
soll and vegetative characteristics were selected for sampling, varying in
size from 0.25 to 0.5 ha depending on the available area. Non-destructive
sampling (estimation) was carried on within the area to determine total
aboveground biomass.

The eight study areas adjacent to the microwatersheds were sampled once
each in the pre-growing and post-growing seasons and biweekly during the
season of rapid vegetative growth and flowering.

Forty permanent microplots were selected within the study area. Each
plot was marked wfth two 1/L-inch in diameter by six-inch plastic stakes.
Each of the plots was located 20.871 ft aﬁart in a grid design. Each area
was sampled using the visual estimation of green weight by species within
a 50 cm x 50 cm quadrat (.25 mz). Correction factors for estimating were
obtained by estimating and clipping by species every sixth quadrat. Litter
was included as a single species in the estimation technicue. Each of the
clipped quadrats were randomly selected by using a table of random numbers
and selecting from the 40 numbered permanent plots. The clipped plots were
taken to the right or left of the permanent plots a set number of paces to
prevent clipping thé same area. Selection of plots to be clipped were pre-
determined for each sampling date. After the sixth plot had been estimated
and clipped by species in the field, wet weights were determined for the
material sorted in the field. A1l estimated wet and dry weights were taken
in grams. This procedure was repeated until all 40 plots had been estimated

and eight plots estimated and clipped for each study area. One person did
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all the estimating, and the estimator did not check himself once the éampling
had begun.

All samples were dried at 50°C in a forced air oven for 48 hours to obtain
oven dry weights. Samples of the major species from each of the eight clipped
plots on each area were composited. Minor species were usually combined by
grazing treatments, and if an inadequéte sample was obtained, the minor species
were composited for all treatments on a sampling date. A1l plant materials
were ground through a wiley mill with a T mm sieve.

Litter samples were collected by raking the material by hand from the
ground, Litter samples were combined for each study area and ground through
a wiley mill with a 1 mm sieve. This material was ashed to determine the
amount of organic material. All litter values were then corrected to an ash-
free basis. Five microscope slides were made of the litter material from each
study area on each sampling date. Twenty microscopic fields were read per
slide. The plant composition of plant species was determined and converted
to kilograms per hectare.

Two of the clipped quadrats were selected at random on each of the
study areas to determine the amount of standing live and dead blue grama on
each sampling date. The samples were taken to the laboratory for hand
sepafation. After Separation, each category was oven-dried for 48 hours at
50°C, then weighed and ground. Chemical analyses will be run for each
category and for all major species of plants. These analyses will include
‘nitrogen, phosphorous, and gross energy.

Two methods of obtqining correction factors for the estimated weights
are being analyzed. The following criteria are being used in obtaining the

correction factors:
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(i) For species of plants occurring in more than five of the clipped
plots, correction factors are caleculated by grazing treatments.

(i1) For species of plants occurring in less than five of the clipped
plots on a grazing treatment, the correction factors aré obtained
from those plots on which it is present for all treatments on a
sampling date.

(ii1) Correction factors for species of plants not present on five
clipped quadrats for all treatments on a sampling date are based
on the number of times they occur throughout the sampling season.

(iv) A1l correction factors and estimates are corrected for green
weights first and then conQerted to a dry weight basis.
(v) After a correction factor is calculated, it is applied to each of
the estimated weights for that species,
One method for calculating correction factors (CF) for each species of

plants is by the following formula:

—_ R
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Where A is the actual weight summed over K number of plots, and E is the
~estimated weight summed over K number of plots.

- The - second method of calculating a correction factor is determined from

the following formula:



K

The actual weight (A) is divided by the estimated weight (E) for an individual
plot and surmed over all plots (K). The whole quantity is divided by K

number of plots to obtain an average.

BELOWGROUND HERBAGE

Total root biomass was obtained by collecting soil cores using a hand
corer or pnéumatic corer at approximately two week intervals during the
growing season of 1970. Root samples were collected on eight 0.25 m2 plots,
located randomly within the macroplots which were clipped to determine
herbage biomass. The eight clipped plots per macroplot were utilized to
obtain all sémp1es for total root biomass. Thus, the actual aboveground
production was known for the sampled area.

Root biomass was sampled using a 7.5 cm diameter core to a depth of 10 cm.
On two sampling periods, samples were taken to a depth of 80 cm to obtain a
more accurate estimate of root biomass distribution. On these two sampling
periods, 5.0 cm diamcter cores were taken. These cores were divided into
five sections as outlined in Fig. 1. These sections were then washed to
extfaét the roots. Root washing was done by the day after the sampling was
completed so that washing could be completed while the cores were still near

field moisture levels. Special dispersing agents were not necessary under
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these conditions. However, when the samples were left for a period of time,
they were then soaked in a solution of sodium pyrophosphate to aid in
dispersing the soil. Even after careful washing, a certain amount of soil
remained on the roots. The roots were oven-dried at 105°C for 48 hours,
weighed, and then ashed at 610°C for eight hours. Root biomass was expressed
as an ash-free value to correct for adhering soil particles and was converted

to kilograms per hectare.



SECTION II: SUMMARY FIGURES AND TABLES OF

ABOVEGROUND HERBAGE DYMAMICS, 1970
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Table 9. Standing live blue grama (kg/ha) on four grazing intensities at
11 dates during 1970.

Grazing Intensity

Sampling

bate Mo Grazing N Light Grazing Moderate Grazing Heavy Grazing
April 9 0 (jé:'ﬁ 0o =7¢ 0 & 0 Z¢€Y
May 5 25 45l 3 370 b 257 b2 e~
May 19 W 339 100 235° 139 211 130 27 °/
June 1 212 2 G 163 79+ 157 Zef 213 /¢
June 16 Loo %fgﬁ 225 213 200 /22 386 /5
June 29 o5 3/3 187 /13 oy /57 225 /C
July 15 Wy 2o gy /87 261 /3@ 363 /¢
July 29 Loz 7y 307 /¢7 230 27 - 334 /77
Aug. 11 31 /93 a5y 707 215 2 ¥° 279 /&P
Aug. 24 292 3 ) 210 270 275 S+ 256 ¢
Sept. 8 200 “7° 199 L/ 21y 40 i 206 > 7¢
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Table 10. Percent standing live and dead blue grama on four grazing inten-
sities at 10 sampling dates during 1970.
Saripl ing Grazlng Standing Live Standing Dead
Date Treatments Y sL D % SD <D
Differences Between
9 April and 5 May
May 5 None 5.03 L,00 94,97 L .00 5.03
Light 9.08 1.29 90.92 1.29 9.08
Moderate 8.89 279 91411 2.79 8.89
Heavy 11,13 2.015 88,87 2.015 11.13
Differences Between
5 May and 19 May
May 19 None 29.31 3.55 70.69 3.55 24,28
Light 28.62 L,38 71.38 4,38 19.54
Moderate 38.75 7.92 61,25 7.92 29,86
Heavy 30.78 3.80 69.22 3.80 19,65
Differences Between
19 May and 1 June
June 1 None 46,17 8,16 53.83 8.16 16 .86
Light hs.h7 k.73 5h.53 4,73 16.85
Moderate 43.42 6.50 56,58 6.50 L.67
Heavy 56.02 3.39 43.98 3439 25.24
Differences Between
1 June and 16 June
June 16 None sh 11 2.39 45,89 2.39 7.94
Light 51.37 3.82 48,63 3.82 5.90
Moderate 61.97 1.77  38.03 1.77 18.55
Heavy 67.78 - - -3.69 32.22 3.69 11.76
Differences Between
16 June and 1 July
July 1 None 55.37 L.5h LY 63 L ,5h - 1.26
Light 49,09 551 50.91 507 -2,28
Moderate 61.27 2.91 38.73 2.91 -.70
Heavy 58.41 7.19 41,59 7.19 -9.37
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Table 10. (Continued)
BT Graging Standing Live  Standing Dead
Date Treatments X% sl sD X% SD )
Differenceé'Between
1 July and 15 July
July 15 None 69.30 10.62  30.70 10.62 13.93
Light 61.14 5.04 38.86 5.04 12.05
Moderate 65.70 2.92 34,30 2.92 L. 43
Heavy 70.25 5.62 29.75 5.62 11,84
Differences Between
15 July and 29 July
July 29 None 61.30 6.15  38.70 6.15 -8.00
Light 64,83 10.25 35.17 10.25 3.69
Moderate 119,80 7.96 50.20 7.96 -15.90
Heavy 70.91 L Lk 29,09 L L 66
Differences Between
29 July and 11 Aug.
Aug. 11 None 63.91 7.84 36,09 7.84 2.61
Light 55.42 5.63 44,58 5.63 -9. 141
Moderate Lg8.24 3.24 51.76 3.24 -1.56
Heavy 60.72 3.51 39.28 3.51 -10.19
Differences Between
11 Aug. and 24 Aug.
Aug. 24 None L7 .24 5.29 52,76 5.29 -16 .67
Light L6.75 5.56 53.25 5.56 -8.67
Moderate b6, 21 L.68 53.79 L.68 -2.03
Heavy 54.35 7.14 k5,65 7.14 -6.37
Differences Between
7 2 Aug. and 8 Sept.
Sept. 8  None 50.42  7.08 59.58  7.08 -6.82
Light 47,68 3.97 52.32 3.97 .93
Moderate 50.62 7.91 49,38 7.91 LR
Heavy L, 29 6.81 53.71 6.81 -8.06
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SECTION TIII: SUMMARY TABLES FOR BELOWGROUND HERBAGE, 1970
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Table 12,
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Summary of root material for all depths by treatments for the
November 8, 1969 sampling period (ka/ha).

Grazing Treatment

nd Watershed 0-10 ¢cm 10-20 c¢m 20-40 ecm LO-60 cm 60-80 e¢m  Total
No Grazing
WS 2
Mean 7094 1699 1873 1040 987 12694
SE 749 169 176 73 233 566
WS 8
Mean 9493 1865 2115 829 613 14914
SE 793 230 192 35 82 521
Avg. Mean 8294 1782 1994 934 800 13804
Light Grazing
WS 4
Mean 6626 1779 2088 1206 689 12388
SE 391 206 344 397 159 1388
WS §
Mean 7259 1258 1192 674 L66 10850
SE 864 170 225 66 Ly L7
Avg. Mean 6942 1518 1640 5kLo 578 11619
Moderate Grazing
WS 6
Mean 7699 1471 1582 1080 347 12178
SE 1247 58 219 98 32 1378
Ws 7
Mean 6623 1517 1555 909 479 11083
SE 889 130 320 222 93 1441
Avg. Mean 7161 1494 1568 994 413 11630
Heavy Grazing
WS 1
Mean 7524 1850 1344 924 504 11546
SE 1524 108 213 174 156 1977
WS 3
- Mean 9628 - 1665 1815 867 500 14474
SE 1737 148 316 89 70 1462
Avg. 8575 1458 1580 896 502 13010
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Table 13. Summary of root material for all depths by treatments for the
December 18, 1969 sampling period (kg/ha).

Grazing Treatment

id D i 0-10 cm 10-20 cm 20-40 cm L40-60 cm 60-80 cm Total
No Grazing
WS 2
Mean 6126 1023 1230 736 Loo 9516
SE 604 155 193 109 33 982
Ws 8
Mean 6929 1350 1172 721 394 10566
SE 1659 70 213 L6 22 1862
Avg. Hean 6528 1186 1201 728 397 10041
Light Grazing
WS 4
Mean 5548 1322 1305 798 529 9502
SE 753 90 159 104 113 1098
Ws 5
Mean 6482 1479 1517 6Lh Lhe7 10589
SE 825 123 274 52 84 1224
Avg. Mean 6015 1500 1411 721 498 10046
Moderate Grazing
WS 6 _
... 0 1 |
SE 621 230 221 98 24 806
WS 7
Mean 7516 1705 1766 857 586 12430
SE 1534 87 68 115 71 1482
Avg. Mean 6143 1682 1616 760 L72 10674
Heavy Grazing
WS 1
Mean 4689 1136 1114 660 L46 8045
SE 1006 192 259 69 90 1357
WS '3 .
Mean 6878 1684 1828 922 422 11734
SE 516 248 71 116 97 775
Avg. Mean 5784 1410 791 L3l 9890

1471
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Table 14, Summary of root material for all depths by treatments for the -

July 2, 1970 sampling period (kg/ha).

Grazing Treatment

and Watershed 0-10 em 10-20 cm 20-40 cm 40-60 cm 60-80 cm  Total
No Grazing
WS 2
Mean 8561 1608 1660 1446 5117 18392
SE 1180 267 279 502 Lu4g7 L577
WS 8
Mean 5929 2839 2749 1703 1077 14296
SE 822 1070 383 245 175 1273
Avg. Mean 7245 2224 2204 1574 3097 16344
Light Grazing
WS 4
Mean 8032 1554 3064 1067 706 14423
SE 1150 150 1060 198 99 1980
WS 5
Mean 7808 1663 3189 707 545 13912
SE 882 187 1297 138 81 1769
Avg. Hean 7920 1608 3126 887 626 14168
Moderate Grazing
Ws 6
Mean 15277 1973 2667 1386 8Lk 22147
SE 3451 191 386 120 114 3881
WS 7
Mean 10833 1908 2084 1458 1177 17459
SE 1767 240 194 135 211 2204
Avg. Mean 13055 1940 2376 1422 1010 19803
Heavy Grazing
WS 1
Hean 9089 2378 1989 1122 845 15422
SE 1936 625 257 142 123 2696
Ws.3
Mean 9711 2543 5077 1847 924 20104
SE 1358 376 2622 286 89 3572
2460 3533 1484 884 17763

Avg. Mean 3400




Table

58

15. Summary of root material for all depths by treatments for the

August 26, 1970 sampling period (kg/ha).

Grazing Treatment

ond Watershed 0-10 ecm 10-20 cm 20-40 cm  40-60 cm 60-80 cm  Total
No Grazing
WS 2
Mean 7906 1697 1534 1429 1009 13574
SE 1581 206 242 228 111 2039
WS 8
Mean 9171 1645 2525 1343 1478 16162
SE 1799 181 308 241 392 2130
Avg. Hean 8538 1671 2030 1386 1244 14868
Light Grasing
WS 4
Mean 8476 1524 2306 1727 1381 15415
SE 680 190 555 2hg 227 986
WS 5
Hean 9216 1702 1907 1697 1180 15702
SE 1121 141 187 285 186 1266
Avg. Mean 88L6 1613 2106 1712 1280 15558
Moderate Grazing
WS 6
Mean 8420 1801 1663 1008 787 13679
SE 1381 162 362 166 137 303
WS 7
Mean 12040 1583 2425 1274 861 18182
SE 1773 114 186 172 123 1938
- Avg. Mean 10230 1692 20h4 1141 824 15930
Heavy Grazing
WS 1
Mean 9695 1384 1976 1412 988 15456
SE 1265 100 188 195 136 1365
WS. 3
Mean 8040 1248 214k 1399 953 13785
SE 1111 134 421 179 140 1694
Avg. Mean 8868 1316 2060 1406 970 14620




Table
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16. Summary of crown material (kg/ha) by treatment for the 1969 growing

season.

Grazing Treatment May June July July July Aug. Aug. Sept.
and Watershed 24 21 2 16 31 13 27 10
No Grazing
Ws 2
Mean 1936 2433 2524 2241 2162 1885 2325 2247
SE 571 K29 1001 198 558 275 1339 364
Ws 8 '
Mean 2526 3284 2877 ——— 3792 3446 2221 2200
SE 917 604 872 e 1076 631 630 169
Avg. Mean 2231 2858 2700 2241 2977 2666 2273 2224
Light Grazing
WS 4
Mean 2452 1743 2819 1851 2482 1701 2550 2710
SE 171 827 972 556 868 231 375 885
WS 5
Mean 1794 1357 2538 1316 1881 3273 1992 3143
SE 972 266 631 258 379 932 332 Lok
Avg. Mean 2123 1550 2678 1584 2182 2487 2271 2926
Moderate Grazing
WS 6
Mean 1532 2513 3366 2243 1700 2878 1743 2438
SE 489 179 230 810 573 897 376 1063
WS 7
Mean 2171 1707 2504 2072 3982 1988 2532 2517
SE 536 275 635 206 1396 623 384 847
Avg. Mean 1852 2110 2935 2158 2841 2433 2138 2478
Heavy Grazing
WS 1
Mean 1792 2236 1862 2336 2684 2120 2257 1866
SE 705 106 290 363 545 175 490 355
Ws 3
Mean 2052 2458 787 1880 1411 2251 3654 2925
SE 489 678 292 229 336 736 1379 545
Avg. Mean 1922 2347 1324 2108 2048 2186 2956 2396
ty ,,iatf 75\ Lz



SECTION IV: PRELIMINARY SAMPLING SCHEME AND DATA FOR

THE ECOSYSTEM STRESS SITE, 1970
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IMTRODUCT ION
This report reviews progress to date of the ecosystem stress project
on the Pawnee Site. Instrumentation and treatments are discussed as well
as preliminary data that was collected during the 1970 growing season,
The major objective of the project is to investigate responses of both
the structure and functioning of the shortgrass ecosystem as it is subjected

to the stresses of irrigation and nitrogen fertilization.

SITE AND TREATMENT DESCRIPTION

The systems stress study area on the Pawnee Site consists of an area of
approximately 15 ha located on a sandy loam soif in the Ascalon series.

The area was fenced in the fall of 1969 to exclude large herbivores, Previous
to fencing, the area had been grazed by cattle énd probably by antelope and
deer.

The study area (Fig. 12) isrrectangular with the long axis oriented east
and west. The topography is uniformly level except for the northwest corner
of Plot 1 which slopes to the north.

Ten 1-ha plots are located within the exclosure. Six of these have
irrigation equipment on them. The present study will utilize primarily 8
of the 10 plots. The other two (1 and 6) will be reserved to use later in
the event that another treatment is found to be necessary for the present
study, or they will be used to conduct a separate treatment regime. The
eightMprImary plots were divided into two replicates, and four treatments
were randomly located within each replicate. The treatments are as follows:
(i) control; (ii) irrigation; (iii) nitrogen fertilization; (iv) irrigation

and nitrogen fertilization,
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The objective of irrigation treatment is to incfease the amount of water
available to the plants at any time that the soil temperature at 10 cm is
above 5°C., The amount of this increase in available water and the criteria
that will be used to decide the freguency of application will be discussed
in the research objectives section of this report. The irrigation system
was operational for only part of the 1970 growing season, so no actual
irrigation treatment was applied.

The nitrogen fertilization treatment was begun in 1970 with an application
of 450 kg/ha of ammonium nitrate (150 kg/ha of actual N) on June 1. This
treatment will be repeated annually in the spring.

The irrigation and nitrogen fertilization treatment will receive the
same irrigation treatment as the irrigated only and the same fertilization

treatment as the fertilizer only.

EQUIPMENT AMD INSTRUMENTATION

Irrigation water will be applied by an individually controllable solid-
set sprinkler irrigation system on each plot to be irrigated (Fig. 13). The
water is derived from a 300-ft deep well. The well is 21 inches in diameter with
a 16-inch perforated casing. The water is pumped by a 25-hp turbine pump, and
there is approximately 75 ft difference in elevation between the well énd the
irrigation site.

The main line frqm the pump to the individual plots is 5-inch aluminum
pipe. From the main line to the lateral lines that the sprinklers are on is
k- and 3-inch aluminum pipe. The-1ateral lines are 2~inch pipe. The sprinklers
have 7/6h4~inch nozzles, with a minimum diameter of throw of 84 ft and a dis-

charge of 2.5 gailons per minute at 52.5 pounds per square inch nozzle pressure.
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Fig. 13. General diagram of a plot with the irrigation system in place and

nozzle numbers used for determining uniformity coefficients.
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The lateral lines are spaced 50 ft apart with the nozzles 30 ft apart. The
system was designed to have a uniformity coefficient of 80%.

Due to several limiting factors, the plots must be irrigated individually.
Plot to be irrigated, starting and stopping time, and duration is regulated
by a central automatic controller that can be programmed with aﬁ irrigation
schedule. The controller can be used in conjunction with tensiometers to
begin irrigation when soil water potential reaches a predetermined critical
value,

Each plot has three neutron probe access tubes, Locations of the access
tubes are shown in Fig. 12, The irrigated plots each have three raingages to

measure the amount of water applied by irrigation.

Uniformity Coefficient

As stated previously, the irrigation system was designed to have a uni-
formity coefficient of 80%. After the system was constructed, the uniformity
coefficient was tested. This was done by measuring the amount of water caught
in containers positioned at constant intervals within the irrigated area.
Three plots were tested using a 30 x 50 ft area with a nozzle at each corner.
The plots and nozzle numbers tested (Fig. 14) were as follows: Plot L,
nozzles 25, 26, 27, 28; Plot 8, nozzles 43, Lk, 53, 5h: Plot 9, nozzles 7, 8,
17, 18. The containers were placed 2.5 ft from the lateral lines and 5 ft
from each other. The amount of water caught by each container was measured
to the nearest 0.01 ml. |

The uniformity coefficient (Cu) was calculated using the formula:

Cu = 100 (1.0 - 2%
mn
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(%) is the absolute value of the deviation of an indiQidual observation from
the mean, (m) is the mean, and (n) is the number of observations.

The uniformity coefficients for the three plots were calculated to be
78% for Plot 4, 73% for Plot 8, and 75% for Plot 9. The spacial distribution
of the deviations from the means, rounded to the nearest ml, are presented
in Fig. 1k,

|t appears from the calculations that the uniformity coefficient of the
system is slightly below the value that it was designed for, It Is important
to note here that, on the day these tests were made, there was a 15-25 mph NW

wind blowing which would tend to decrease the uniformity of application.

WATER QUALITY
The water that will be used for irrigating the plots was tested by the
Colorado State University Soils Laboratory, and tEe results are presented in
Table 17. The results show that the water is fairly.safe for irrigation.

The salinity hazard is medium, and the sodium hazard is low.

RESEARCH OBJECTIVES AND PROCEDURES FOR 1971

The overall objective is to determine as completely as we can the
effects of the disruption of the shortgrass ecosystem by fertilization,
irrigation, and a combination of the two.

]f we are to do this, we must have a definite plan for both our treat-
.ments and sampling methods. As was discussed previously, the fertilization
treatment has been decided upon and was begun in 1970, but the irrigation
treatment has not been decided upon. It is also felt that the methods for

measuring aboveground yield were not adequate for the objective of the project.
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Table 17. Results of chemical analysis of irrigation water.

Conductance 499 micromhos (E.C. x 10%) pH 7.9
Parts Equivalents

Cations Per Million Per Million

Calcium L4 2.2

Magnes ium 13.4 11

Sodium 43.3 1.88

Potassium 4.5 0.12

Anions

Carbonate == =

Bicarbonate 229.4 3.76

Chloride 9.9 0.28

Sulfate 51.8 1.08 46.93 1bs. SOy, sulfur

per acre foot
Nitrate 5.6 0.09 3.47 1bs. NO3 nitrogen

per acre foot

SAR teh

SalinitY Hazard Medium

Sodium Hazard Low

Comments: This water does not indicate any particular problems other than
that the salinity hazard is medium. Under normal conditions, the
water could be used as supplemental irrigation water. |If the
internal soil drainage is very good and the water can leach
through, it can be used as the total water supply. Plants with
moderate salt tolerance can be grown in most cases without special
practices for salinity control.

/

2/ Colorado State University Soils Laboratory.
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Other samples that will be necessary are: changes in soil moisture content,
species composition and percent cover of the vegetation, insect biomass and
species composition, soil nitrogen, soil microorganisms, and small mammal
biomass. Additional information desired includes data on micrometeorology
and photosynthesis on the four treatment combinations,
There are several alternatives for the irrigation treatment, and all
of them must be examined in the light of the limitations of the water supply.
During the period of testing in August and September, the average rate of
application was 2.708 mm of water per hour with a standard deviation of 0.3888.
|f we assume that we can irrigate for 8 to 10 hours a day which is about
the capacity of the well, we can apply 21.7 to 27.1 mm of water per night.
One type of treatment that could be applied but may come close to or
exceed the capacity of the system would be to maintain soil water potential
in the irrigated plots between 0,1 and 0.8 bars. This could be done by
using tensiometers and beginning irrigation when soil water potential reached
0.8 bars and stopping at 0.1 bars. |f we use a figure of 640 mm per year
for potential evapotranspiration and a figure of 252 mm as annual average
growing season precipitation, then we must apply 388 mm to four plots for
the growing season since essentially all of the potential evapotranspiration
occurs during the April to October period. The maximum demand for water will
occur during June, July, and August. The July potential evapotranspiration
may well be 160 to 190 mm of water. This means we will have to supply 640
to 760 mm éf water to the plots during this time period, At a rate of nine
hours per night we could apply 755 mm of water, and at 10 hours per night

840 mm of water could be applied for the month of July. 1t appears that,



wlfe

with a combination of 9- and 10~hour irrigation times, we could supply the
plants with adequate water.

Another type of treatment that could be used would be an augmentation
of precipitation by a predetermined percentage. As an example, if we wanted
to double precipitation, each time it rained we would apply the same amount
of water by irrigation. HNo attempt would be made to interfere with periods
of drought.

A treatment that may be more applicable to the two plots not included
in the present treatment regime, or could be used in conjunction with another
irrigation treatment, would be to use the sprinkling system to modify leaf
temperatures and vapor pressure near the soil surface, Critical temperatures
could be set for both daytime and nighttime. Daytime temperature modification
would tend to increase photosynthesis and nighttime modification would decrease
respiration rates.

The objectives in aboveground plant yield sampling are to obtain statisti-
cally reliable estimates of the yields of the major species found on the study
area, an estimate of total standing dead, and if possible, estimates of species
composition of standing dead and estimates of total litter and species composi-
tion of the litter. From these data, we will be able to estimate net primary
production exclusive of herbivorous consﬁmption, transfer rates from standing
live to standing dead, standing dead to litter, and decomposition of litter.

An attempt will be made to estimate the amount of material that is added to
the standing dead duriné the period when the standing live yield is increasing
or growth that takes pléce while the standing live yield is decreasing.

The methods that are currently under consideration are: field estimates

of percent species composition and clipped quadrats for total yield; clipped



-hg_

quadrats for total yield using microscope slide analysis for species composi-
tion; laboratory estimates of species composition by subsampling clipped
quadrats; combination of separation by species in the field and laboratory
estimates of species composition by subsampling; complete separation by
species in the field; and prediction of weight composition using point
analysis.

Although these methods will have to be field tested on the system stress
site, past experience enables us to eliminate several of these and also to
predict the ones most likely to yield the kind of information we require. Field
estimates of species composition and clipped quadrats for total yield will
probably not be accurate enough. The complete field separation by species
method would probably be most desirable in terms of accuracy, but will have
to be eliminated from consideration because of the prohibitive time factor.
Clipped quadrats for total yield and microscope slide analysis for species
composition would suit all of our purposes except for the inability of the
method to distinguish between live and dead material. |If this problem could
be solved by staining, it may be very useful. Laboratory estimation of
species composition by subsampling appears to be one of the most promising
methods under consideration, except for the problem that would be created by
the forbs and shrubs. Forbs and shrubs could be separated by species rapidly
in the field, and the species composition of the grasses could be satisfactorily
estimated in the laboratory. The method of estimating would also involve
Separating some-of the Subsambles‘to obtain corrections for estimates. The
prediction of weight composition by point analysis will have to be tested to

determine its applicability.
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The difficulty of collecting litter equally on each quadrat clipped
will be approached by using a vacuum cleaner. The plots will be vacuumed

after all of the standing material has been removed.
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APPEND I X

WFIRST PASS'' DATA FOR THE ABOVEGROUND HERBAGE, 1970

Aboveground Bicmass Data
The Pawnee Site aboveground biomass data collected in 1970 is Grassland
Biome data set number A2U005B. A description and a sample of these data

follow:

Column Contents

1. Header card - for each watershed on each date.

2w 3 Month of collection.

L - 5 Day of collection.

6 - 7 Day of collection.

8- 9 Watershed number.

10 - 27 Alphameric identification,

1I. Estimated weight cards - one for each species encountered.
1 - 2 Coordinates of clipped plot location,

3 - 4 A sequenfia1 number for this string of estimated weight
plots associated with one clipped plot.

5~ 8 Alphameric genus - species code.

10 =~ 13 Estimated weight (in grams per quarter meter square plot) on
the first estimated only plot.

16 - 19 " As above for second estimated plot.
22 - 24 As above for third estimated plot.
27 - 29 As above for fourth estimated plot.

32 - 34 . As above for fifth estimated plot.
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Column Contents
37 - 39 As above for sixth estimated plot.
68 - 70 As above for estimated weight on estimated and clipped plot.

III. Tratiler card.
3 - 4 99--to indicate end of estimated weight cards for that
watershed.
IV. Clipped weight cards - one for each species found on the clipped plots.

3 -4 String number = corresponds to columns 3 through 4 of the
estimated weight cards.

5~ 8 Alphameric genus - species code.

10 - 11 Clipped plot coordinates - corresponds to columns 1 through 2
of the estimated weight cards.

12 - 21 Green clipped weight in g/plot.

22 - 31 Oven dried weight in g/plot.

V. Tratiler card.
1 - 2 Blank if not the last watershed sampled on that date.

98 if the last watershed sampled on that date but more dates
follow.

99 if no more dates follow.

3 - 4 99 to signal end of information for that watershed.

Card types I through V are repeated for each watershed on each date.

A listing of the data from the first date sampled in 1970 follows:
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+++ EXAMPLE OF DATA +++

1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890

04097001STANDING CROP DATA

11 1EREF 2 ' _
11 10ECQ ' .2
11 1BOGR 6 6 4 8 6 6
11 1LITR 10 12 15 20 8 10
11 10PPO , 100 '
11 1SPCO _ #5
11 1ASTR 1
11 1MUDI S
72 2ARLO o2 , . '
72 2BOGR 8 8 10 6 8 5
72 2CAHE B o5 o2 .2
72 2LITR 10 12 15 12 20 o o _ 15
72 2EREF ) ' 2 _ 1

© 72 2LO00R 5 o2 o2
72 2CIUN ¢S
72 2PEAL &5
73 3BOGR - S 8 8 3 8 8
73 3BUDA .5 _ 2 ‘ o ‘ , o2
73 3LITR 12 15 12 12 10
73 30ECO ' o2 :
73 3MUDI «5 ) ‘
25 4BOGR 7 6 6 8 6 6
25 4CAHE o5 o2 o2
25 4LITR 10 8 S 100 10 12
25 4EREF 1
25 40PPO 160
25 4SPCO .2 +5 e2
25 4MUDI o2
25 4TOGR 1
27 5B0OGR 6 4 4 8 8 . _ 5
27 SCAHE .5 «5 ’ .
27 SLITR 10 12 15 12 20 10
27 SEREF 1 s 1
27 S0ECO o2
27 S5SETR 2
27 SEVNU o2
68 6B0GR 9 8 6 4 4 ' 8
68 6CAHE o2
68 6LITR 30 20 15 8 10 12
68 60PPy 290 :

" 68 65PCO o2 :
89 TBOGR 4 4 8 7 5 7
89 T7CARE o2 o2 2 '
89 7LITR 10 10 20 18 12 12

89 7TMUDI o2



69 8BOGR 4 4 3 4
69 BCAHE ' el
69 BLITR 12 10 8 10
69 BOECO o2
69 8ASTR
99
1BOGR 11 6.0 5,39
4B0OGR" 2% 3.0 2,65
~ 5B0GR 27 5.0 4,20
6BOGR 68 10,5 9,20
7BOGR 89 70 S.70
880GR 69 6.5 5.83
3BOGR 73 3.0 2.54
2BOGR 72 3.5 3.23
6CAHE 68 0.2 0.02
4CAKE 25 0.2 0,01
8CAHE 69 2.0 1.11
6LITR 68 2440 15.89
2LITR 72 8.0 4,56
SLITR 27 30,0 25,21
7LITR 89 26.0 - 16.62
1LITR 11 24,0 14,63
4 ITR 25 ©39.0 30.93
3LITR 73 13,0 8,07
BLITR 69 51,0 30,95
1ASTR 11 2.0 .84
BASTR 69 8.5 5.02
2EREF 72 0.5 0.15
SEREF 27 1.0 0.86
S0ECO 27 0.2 0.01
10ECO 11 0.2 0.01
60PP0O 68 2.0 0.33
4SPCO 25 0.2 0.10
1MUDI 11 0.2 0.06
99 '
04097002 STANDING CROP DATA
13 1BOGR S 6 6 4
13 1CAHE .2 2 el 3
13 1LITR 12 12 40 50
13 10PPO ) o
13 1LOOR o2
22 ZROGR 8 4 4 8
22 2BUDA '
22 2CAHE o2 4 o2 o2
22 2LITR 55 30 35 22
22 2GUSA )
22 20ECo
22 20PPO 30 20
22 2LO00R .2
22 2MUDI1
22 2ARFR 2

2
.S
10

5
35

_SA-

o2
45
30



3ARLO
3BOGR
3BUDA
3CAHE
3LITR
3ARFR
30PPO
3CYHO
4B0OGR
4BUDA
4CARE
4LITR
4GUSA

3 40PPO
- '4SPCO

GMAVT
4MUDI
4CYMO
5B0GR
SBUDA
SCAHKE
SLLITR
SGUSA
SQPPO
SSPCO
6AGSM
6ARLO
6BOGR
6BUDA
6CAHE
6LITR
60PPO
6MUTO
TAGSM
TARLO
TBOGR
7BUDA
TLITR

TOECO

70PPO
7SETR
7SPCO
7MUDI
7CYMO
B8AGSH
8BOGR
88UDA
8CAKE
BLITR
8GUSA
BOPPO
BHASP
BHMUDI
8BCYMO
8LOCR

45

120

12

20

~ -

35

o5

10

o2
35

.2

20

30

22

5

35

20
.2

15

10

30

20

10

80

40

10

12

S~ @

o2

o2
75

4

40

10
10

- @MN

45

40

30
10
10
10

110
120

«5
12

-55-

40

30

64
&3
95

o2

14
«2

o2



[ ——————

99
- 2BOGR 22 9.0 7.92
1BOGR 13 12.0 10.58
4R0GR 53 14.0 13.97
3BOGR 44 6.5 5.30
8BOGR 83 4,5 4,35
7BOGR 91 13.0 12.30
5B80GR 82 8.5 8.30
6BOGR 63 12.0 11.05
28UDA 22 3.0 2.45
3BUDA 44 6.0 4,80
6BUDA 63 4,0 3.28
“BBUDA 83 0.2 0.17
2CAHE 22 0.2 0.10
1CAKRE 13 0.2 0.14
6CAHE 63 0.2 0.01
TCAHE 91 0.2 0.12
SCAHE 82 0.2 0.19
BCAHE 83 0.2 0.03
6MUTO 63 5.5 7.84
8L00R 83 0,2 0.10
TMAVI 91 3.0 0.55
TMUDT 91 0.2 0.05
2LITR 22 20,0 9.94
1LITR 13 314,0 137.86
3LITR 44 6440 30.73
GLLITR 53 151.0 64,58
6LITR 63 26,0 11.28
7LITR 91 114.0 40,36
SLITR 82 13.0 6,90
BLITR 83 4,5 2.31
BARFR 83 0.2 0.13
BGUSA 83 0.2 0.02
20ECO 22 0.2 0.01
_TOECO 91 0.2 0.07
10PPO 13 88.0 53.78
40PPO 53 27.0 9.78
T0PPO 91 148,0 74410
80OPPO 83 0.2 0,05
2SPCo 22 0.5 0.25
5SPCO 82 0.2 0.20
TSPCO 91 0.4 0.20
3CYMO 44 0.5 0.04
TTOGR 91 3.7 1.25
99
04097003 STANDING CROP DATA
21 1BOGR 8 8 8 11
21 1BUDA
21 1CARE
21 1LITR 23 80 15 65
21 10€£CO o2
21 10PPO 35 60 80
21 15PCO ' + 2
21 1LOOR o2

80
65
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80
40
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2B0GR
2LITR
20ECO
Z0OPPO
2SPCO
2CAHE
3HB0OGR
3CAHE
3LITR
30ECO
30PPO
3EVNU
3MUDI
4B80GR
4BUDA
4CAHE
4L ITR
40PPO
SBOGR
SBUDA
SCAHE
S5LITR
SOECD
SOPPO
5SPCO
SMUDI
6ARLO
6BOGR
6CAHE
6LITR
60ECO
60PPO
6SPCO
6SCPA
6SPCR
6CAF 1
7B0GR

TCAHE -

TLITR
70PPO
T1SPCO
78BUDA
8BOGR
BCAHE
BLITR
80ECO
BOPPO
85PCO
8LOOR
8CRYP
8MUDI

43

40
2

14

200
02

90

25

12

175
o2

ol

12
o2

23
10

10

3s

10

120

50

[Real V]

60

12
230

210
-]

o2

15

40
2

38

10

90

110

20

30
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25
120

17

30
35

10
200

110 .
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99
ZBOGR 64 9.5 8,00
180GR 21 9.5 8,30
B8ROGR 87 7.5 6.08
7BOGR 99 6.5 5.28
6B0OGR 89 9.0 Ta49
4BOGR 46 4,0 3.59
3BOGR 27 5.0 44,43
SBOGR 39 10,0 9.31
2LITR 64 2.0 1.15
1LITR 21 71.0 43,34
8LITR 87 148.0 86,88
TLITR 89 15.0 9,53
6LITR 89 7.0 4,37
4L ITR 46 6.0 3.91
3LITR 27 72.0 39.31
SLITR 39 113.0 62.82
1CAHE 21 2.0 1.23
8CAHE 87 1.0 0.70
4CARE 46 0.2 0.10
3CAHE 27 0.2 0.10
SCAHE 39 0.2 0.10
1sCPA 21 0.5 0.20
20ECO 64 0.2 0.05
30ECO 27 0.2 0.05
10PPO 21 20.0 6.00
80PPO 87 127.0 49 .41
TOPPO 99 44 o 16.39
30PPO 27 88.0 34,45
50PP0O 39 96,0 35.75
8SPCO 87 0.2 0.04
4SPCO 46 0.2 0.01
1LOOR 21 0.2 0.05
TLOOR 99 0.2 0.10
4MUDI 46 0.2 0.01
SMUDI 39 0.2 0.10
99
04107004 STANDING CROP DATA
32 1ARLO Z
32 1BOGR 6 &4 8 8
32 1CAHE ' .5
32 1LITR 18 15 30 20
32 1ARFR 1
32 1BAQP
32 1LEDE
32 10ECO 1
32 10PPO 40
32 15PCO ) -
32 1LOOR
T4 2AGSM 1
T4 ZARLO 3 3
74 2BOGR 6 8 2 6
T4 2CAHE S ol .2
74 2U1ITR 25 25 20 35
T4 2BAOP
74 Z2EREF 1
T4 20ECO 1
74 20PPO ' 15 80
74 2CAF1 2
T4 2L00R 1

74 2THIR

60

5

35

s 5

25

40

<G

25

5

20
.5



3ARLO
3BOGR
3CAHE
3LITR
3ARFR
30ECO
30PP0
35PCO
3GILA
3L00R
4ARLO
4B0GR
4CAHE
4LITR
4ARFR
4BAOP
40ECO
40PPO
4SPCO
4MUTO
4ASTR
SARLO
SBOGR
SCAHE
SLITR
SARFR
SGUSA
50PPO
SSPCO
SLOOR

6ARLO

6BOGR
6CAHE
6LITR
6ARFR
6GUSA
60ECO
60PPO
6CAF I
TARLO
7BOGR
TCAHE
TLITR
TARFR
7BAQP
70ECO
T0PPO
7L.00R
7TOGR
TCAF T
TASTR

«2

45

et £

o 1 :
O MNGWrE O -

—

[P A VIS Sl

20

-

Y
20

15

80

70

o2
20

30

25

40

3
20

o2

40

45

5

5
30

60
12

25

20

.2

Lol &

10
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20

Y-



18 BARLO
18 BBOGR
18 BCAHE
18 BLITR
18 BARFR
18 8BAQOP
18 BEREF
18 8QECO
18 80PPO
18 8SCPA
99
1BOGR
3B0OGR
2BOGR
4B0OGR
6B0OGR
580GR
8BOGR
7BOGR
1LITR
3LITR
2LITR
4LITR
6LITR
SLITR
8LITR
TLITR
4ARLO
6ARLO
8ARLO
TARLO
4CAHE
6CAHE
8CAHE
TCAHE
SBUDA
8SCPA
SSPCR
7SPCR
2CAF1I
8CAF1I
SCAF1I
TCAF1
3ARFR
4ARFR
TASTR
Z2BAQOP
4BAQP
10ECO
20ECO
BOECO
S0ECO
60ECO
30ECO
4OECO
80PPO
S0FPPO
60PPO
4OPPRO
5SPCO
1LOOR
5GUSA
1]

20

‘o 5

—

NP ~N®
e &6 ® & © ® & 8 ° b ®
coocoyioMoumo oW
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.1
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[ ]
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8
o2
15

8
S
20

5

Tt
6.25
719
11.18
3.17
5,11
746
5.63
25,22
8,60
13.40
39,36
24,32
8.67
42,80
8.62
12.07
3.85
10.86
15.59
0.37
40
27
26
2.50
2l
«23
17
«31
.01

« 04
l.42
<10
1.60
el5
«86

e 91
96
50
ol2
«58
o406
01
«01
8.93
.88
8,80
16.64
11
15
2,1

40
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04117005 STANDING CROP DATA

51

1ARLO
1BOGR
1CAHE
ILITR
1ARFR

10ECO °

10PPO
1SPCO
1CHNA
2AGSM
2ARLO
2B0GR
2CAHE
2LITR
2ARFR
20ECO

2SPCO
2LUPU
2HMUTO
2TROC
3AGSH
3ARLO
3BOGR
3CAHE
3LITR
3ARFR
30ECO

30PPO

35PCO
3SPCR
3LOOR
4BOGR
4CAHE
4LITR
4ARFR
4EREF
4GUSA
40ECO
40PPO
4SPCO
4LOOR
4SPCR
SARLO
580GR
SCAHE
SLITR
SARFR
SOPPO
SSPCO
STHTR
5SPCR
SGILA

5
4

80

_20PPO

12

53

10
22

«5
10
100

90

8

38

10
«2

18

5

o2
25

2

45
8

«S
«5

40

40

2
90

140
o5

100

40

10
5
35

8

30

«5

25

L
No=Mnn®

15

12

20

90

80
S
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o2
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o2
20

30
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75 6AGSM
75 6ARLO
75 680GR
75 6LITR
75 6ARFR
75 60PPO
75 6SPCO
75 65PCR
64 TARLO
64 TBOGR
64 TAGSM
64 TCAHE

64 TLITR

64 TARFR
64 TBAOP
64 T0PPO
64 7SPCO
64 TSPCR
64 TLIPU
64 TTHIR
14 BARLO
14 BBOGR

14 8CAHE

14 BLITR
14 8GUSA
14 80PPO

14 8GILA

99
6BOGR
5BOGR
8BOGR
7BOGR
3BOGR
2BOGR
1BOGR
4BOGR
6LITR
SLITR
BLITR
TLITR
3LITR
2LITR
ILITR
4LITR
3ARLO
8ARLO
SARLO
TARLO
2ARLO
SCAHE
8CAHE
2CAHE
1CAHE
4CAHE

80

80

20

5

40

R ]
(V20 \Sl¥) ]

)
Q

—

—

,.
O=N~NCCN oo

oo OoOQQOOO o0

93]

114,

W =Wy
woowowsroe & o
o & 8 ° ¢ & o o
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LN~
* & ©® & & & ® @
ocooUVUuo o oo

bt ot

20
115

30

5
55

40

= WO

12
10
.S
45

8,41
T.53
10,09
7.83
44,45
10.90
5.61

6,30

13.21
33,36
22.87
15.05
18.34
17.58
10.77
10.91
8,75
8.12
33.26
6.19
2.21

48
3.05

o 04

+35

40

-62-

10
25

25

5
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10
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6SPCR
3SPCR
6CAF
3ARFR
4ARFR
6BAOP
TBAQP
8GUSA
4GUS A
60ECO
10ECO
20PPO
2PLPU
8SPCO
25PCO
4SPCO
STHTR
TTHTR
3TROC
2TROC
4LOO0R

99
04117006 STANDING CROP DATA

1ARLO
1BOGR
1CAHE
ILITR
10ECO
10PPO
1SPCO
1SPCR
1MUTO
2BOGR
2BUDA
2CAHE
2LITR
20ECO
20PPO
2LO0R
3ARLO
3BOGR
3BUDA

3CAHE.

3LITR
3GUSA
30ECO
30PPO
3sPCo
3MUTO
3LOOR
3ALDR
4BOGR
4CAHE
4LITR
40ECO
40PPO
4SPCR

8
5
D

30

10

35

18

10
10

15

18

2

10

20

«5

6
5
20
o2

o2

20
o2

5

o2
18
5

16

2.16
«30
.09

13,66
.92
.08
25

3413

1.57
.01
«52

7.67
02
» 05
« 05
.05

.01
010
.02
«05

5
S
20

15

«2

6
5
30

80
o2

o2
30

30

16

20
2
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78 SARLO
78 SBOGR
78 SCAHE
78 S5LITR
78 SOECO
78 SSPCO
78 SMUTO
78 S5SPCR
59 6ARLO
59 6BOGR
59 6LITR
59 60ECO
59 60PPO
59 61.00R
59 6MUTO
39 7BOGR
39 7CAHE
39 7LITR
39 TARFR
39 7BAOP
39 7MUTO
26 BARLO
26 830GR
26 B8CAHE
26 8LITR
26 8SPCO
26 85CPA
99
8BOGR
7BOGR
S5BOGR
6BOGR
4BOGR
3BOGR
2BOGR
1BOGR
BLITR
TLITR
SLITR
6LITR
4L1ITR
3LITR
2LITR
ILITR
8ARLO
3ARLO
TCAHE
SCAHE
3CAHE
1CAHE
6MUTO

SSPCR

60ECO
20ECO
10PPO
20PPO
6SPCO
3SPCO
15PCO
6THTR
3ALDR
99

10
20

11

18

10
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7.65
7.19
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7.10
7.67
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T.76
S.42
4,19
6.59
10.29
10.48
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4,89
3.81
8.47
«83
2.32
« 35
«06
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04147007 STANDING CROP DATA

14
14
14
14
14
14
62
62
62
62
62
62
62
62
62
72
12
72

1ARLO
1R0OGR
1BUDA
1 CAHE
ILITR
10PPO
2ZARLO
2B80GR

"2CAHE

2LITR
2BAOP
20PPO
2SPCR
2HUTO
2SAKA
3ARLO
3BOGR
3CAHE
3LITR
3BA0P
30PPO
3SPCO
3MUTO
3SPCR
4ARLO
4BOGR
4CAHE

4LITR

48A0P
40ECO
40PPO
4SPCR
4MUTO
5ARLO
5BOGR
SBUDA
S5CAHE
SLITR
SARFR
58A0P
55PCO
SHMUTO
6AGSM
6ARLO
6BOGR
6BUDA
6CAHE
6LITR
6ARFR
60PPO
TAGSH
TARLO
7BOGR
TCAHE
TLITR
TOPFOQ
THAVI

15
6

2
40
20

5

6
50

40

10

5

14

10

-

10

35

Tewul
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12

40

5
15

15
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O A

49
49
49
49
49
49
49

49
49

B8AGSH
BARLO
B8ROGR
BCAHE
BLITR
80ECO
80PPO
BMUTO
8SPCR
8SAKA

SBOGR
2B0OGR
3BOGR
8BOGR
6B0OGR
4BOGR
1B80GR
7BOGR
SLITR
2LITR
3LITR
BLITR
6LITR
4LITR
ILITR
TLITR
SAGSH
4AGSM
SARLO

" 2ARLO

3ARLO
BARLO
4ARLO
7ARLO
5BUDA
8BUDA
SCAHE
2CAHE
3CAHE
BCAHE
6CAHE
4CAHE
7CAHE
3MUTO
SARFR
4BAOP
S0ECO
30PPO
40PPO
70PPO
8SAKA
TMAVT
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7.65
7.12
6.22
15.22
10.58
11.16
6.71
10.39
5.83
13.97
18.90
19.03
6.31
22.66
13.35
14,77
.01
50
4,55
4,81
7.05
+ 39
24
17
1.13
3.67
+56
32
27
«33
«54%
l1.16
«51
11.94
2.04
« 34
«05
«10
11.07
12.69
.02
9,46
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04147008 STANDING CROP DATA

1AGSH
1ARLO
1BOGR
1CAHE
ILITR
1ARFR
1BAQP

_10ECO

1SPCO
1 THTR
10RLU
2ARLO
2BOGR
2CAHE
2LITR
2ARFR
2BA0OP
2SPCO
2CAFI
3ARLO
3806R
ICAHE
3LITR
3ARFR
3BA0P
30ECO
30PPO
3sTCO
4ARLO
4BOGR
4CAHE
4LITR

4ARFR

4BAOP
40ECO
40PPO
4SPCO
4MUTO
4STCO
4CHNA
SARLO
SBOGR
SCAHE
SLITR
SARFR
5BAOP
SOECO
S0PPO
5STCO

10
2
7

40

25

40

10

25

0

15

12
15

20

—
U= N

15
25

70

100

«5

10

25

5

40

.9

10

20
15

1
25

2

15

12

30

20

20

30

30
1
40

2
.5

20

25

10

20
75

15
25

14

15 Lo el

25

40

35

50

15

60

40

10

30

25

20

5

10
10
15



04 6AGSHM
04 6ARLO
04 6BOGR
04 6CAHE
04 6L ITR
04 6BAQP
04 60PPQO
04 6SPCO
04 6CHNA
93 TAGSM
93 TARLO
83 7BOGR
93 7CARE
93 7LITR
93 70PPO
93 TATCA
82 BARLO
82 BBOGR
82 BCAHE
82 BLITR
82 BARFR
82 BBAOP
82 80PPO
82 8SPCO

99
1BOGR
5BOGR
8B0GR
7BOGR
3BOGR
480GR
68B0GR
2BOGR
ILITR
5LITR
BLITR
TLITR
3LITR
4LITR
6LITR
2LITR
"1ARLO
SARLO
8ARLO
TARLO
3ARLO
2ARLO
1CAHE
SCAHE
8CAHE
7CAHE
3CAHE
4CAHE
6CAHE

35

"l

82 8STCO

11
53
82
93
51
44
04
l4
11

82
93

44
04
14
11
53
82

60

93 .

51

11
53
82
93
51

04

10
50

20

25

35

35

50

.
[y¥

25

50

30

20
30
40
75

100

15
12

30

5.81
4,56
20,34
9,62
4.48
9,20
27.11
18.18
25,87
8.43
9,30
21,60
4,47
2.99
10.16
7.01
2.17
8.45
8.35
297
2926
10.00
«02
«10
«75
12
03
15
<03

40

60

12
20
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5BUDA
8STCO
4STCO
25TCo
3STCO
1ARFR
SARFR
3ARFR
TATCA
SBAOP
3BAOP
4GUSA
10ECO
50PPO
80PPO
T0PPO
30PPO
6SPCO
4SPCO
25PCOo
6LOOR
1THTR
10RLU
SMUDI
9899

«31°
8,79

2,30
06
l1.14
34.09
3.33
1.55
16.93
«63
38
7.50
01
« 04
3.92
12.10
34
ol4
«20
«03
.02
«02
2.00
«01

G~
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Aboveground Data Description of Computer Output

Standing crop data of plants are given in two sets for each watershed
(NWSD) by sampling dates. The first set begins with the month, day, and
year followed by NWSD and STANDING CROP DATA. This first set of data refers
to the estimated values, and column one gives the numbers of the clipped
plots which are the same as those in column three of the second data set.
The first digit in column one refers to the row, and the second digit refers
to the column of a matrix with coordinates of 11 in the lower right hand
corner. Column two gives the code names for the plants which are the first
two letters of the genus and of the species. The third column of numbers are
used for computer programming only and are the same as the numbers in column
two of the second data set.

The following six columns of numbers are estimated values of érams per
quarter meter squared for each of the species of plants, and these are
numbered one through six. Columns one through five are estimated values for
permanent plots. Column six gives the estimated values for species of plants
in the clipped plots. All estimates are on a wet hasis,

The second set of data for each watershed on a sampling date refers to
the species of plants in the clipped plots. Column one begins under the
heading CODE and has the list of coded plant names for each of the clipped
plots. In column two the numbers are used for computer programming, and
co]umq three refers to the numbers of the clipped plots (which in set one
are the same as column three and co]uhn one, respectively). The wet weights
in column four and dry weights in column five are given in grams per quarter

meter squared.
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This same procedure is repeated for each of the watersheds on all sampling

dates, consisting of the same columns and the two data sets.,

Litter Data

Associated with aboveground data are the Pawnee Site litter data, which
is Grassland Biome data set number A2U009B. A description and a listing of

these data follow:

Columns Contents

I. Header card

1 - 2 Data type (52).
3 - & Site (11 for Pawnee).
7 - 12 Date--day, month, year.
13 Watershed number,
_16 - 20 Observer's name.
43 - Lk Number of slides read per composited lab sample (for that
watershed).
L5 - L6 Number of fields per slide.
6L Number of data cards to follow for that slide (see IT below).
66 - 67 Decade and year slides were read,
68 - 72 Lab number.

II. Composition analysis cards - as needed.

1 - 63" - Up to nine groups (as needed) of 7 columns each, with the
first four columns of each group for the alphameric genus-
species code and the last 3 for the number of fields in which
that species was observed.
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Columns ' , Contents

64 Number of data cards to follow for that slide (if any).

66 - 72 As on header card (I above).

I1I. Trailer card.

1 - 2 98 to signify end of information for that sampling date, with
information from more dates following; or

99 to signify that no more dates follow.
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+++ DATA +++

1 2 3 4 5 6 7
12345A7R5012345578901234546729012345ATR9012345674301234567890123456785012345678°¢

5211 0504701 UKESK 520 70 500
BOGR 16RUDA  3UNKG  20PPN  SARFR 2SPCO  1SEED  1PACH 14ENDHD 20 70 500
5211 03504701 tUHESK 5e0 70 501

-J

NOoO=OoO~MNO NG K-
~
<

BOGR 12RUDA 2CearE  3SPCR  1uUNKG  10PPO 54RFR 1KOSC  1PACH 70 501

ENDO 5

5211 0504701 HRESK 5¢0 502
BOGR 14RUDA 3CAHE 3SPCR 10PPN 6HARFR 2K0SC 1LAEU 2%EED 4 70 502
PACH 10EMDO &

5211 0904701 UFPFSK 520 70 503
BOGR 178uDA 2CAHE 35PCR 18RO 2UNXG 10PPO  4KQOSC 1PACH 10 70 503
5211 0904701 URESK - 520 70 S04
BOGR 15RUDA  SCAAF  2UNKG  10PP0O 282FR 1SFCO "1LAEU  2SEED 11 70 504
PACH 14ENDO 1 0

5211 0S04702 URESK 520 1 70 505
BOGR 6RUDA ACLHFE  10PP0O 19SEFD  3PACH 2 0 70 505
5211 0904702 RESK 520 1 70 506
BOGR 6BUNA 2CAHE 1AGSM  1UNKG  102P0 1SSEED  1PACH  4ENDN 10 70 506
5211 0904702 RESK vl 1 70 507
BOGR 4RiiDA  4UNn«G  10OPPN 1ASPCH  2SEFD 2PACH  AENDD 3 0 507
5211 0904702 URESK 520 1 70 508
BOGR  &4UNKG  20PP0O 17SEED  2PaACH  1EaDO 1 0 70 508
5211 0804702 URFSK 520 1 70 509
BOGR 60P20 1352C0O 1 0 70 509
5211 1004703 URESK 520 1 70 510
BOGR SARLO 1UMXG  10PP0O 205PCO  1MAVI  2PaCH 4 0 70 510
5211 1004703 URESK 520 1 70 511
BOGR ASPCP  10OPPO 20MAVI  1PACH 2 0 70 511
5211 1004703 URESK 520 1 70 512
BOGR  SARLO 10PF0G 20MAVI 1A2RTH 1cACH 1 0 70 512
5211 1004703 UVRESK 520 1 70 513
BOGR S0PPO 20FPACH & 0 70 513
5211 1004703 URESK 520 1 70 514
BOGR 70PPO 149P2CH 1 0 70 514
5211 1104704 UwESK 520 1 70 515
BOGR 17AGSM PARLO iCanF 1RUNA 2UNKG 1NPEO 1NARFR 1K05C 10 70 515
5211 1104704  LRESK =20 1 706 516
BOGR 174w 0 ICAHE 2RUDA 10PPN, 17ARFR  4SPCH 1PACH 3 g 70 516
5211 1104704 URESK S20 1 70 517
BOGR 13ARLO 2CArF  1BUDA  15PCR 10920 15ARFR  20ECO  1PACH 20 70 517
5211 1104704 . UxFESK 520 1 70 6518
BOGR 17AGSM  1ARLN  4CAHFE  2RUNDA  10oPPRO 17aFFR 4SPCO  10ECH 10 70 S51A8
5211 1104704 URESK 520 2 10 519
BOGR 104aGSK 22510  3ICAKE 253004 1S2CR 20PPO 15AKkFR 3SPCH 11 70 519
OECH,. i1 . : s 0

5711 110470%  UEFSK - £20 2 70 520
BOGP 20ARL0 SCAFI  14GSM  1SPCR 102PO 3ARFR - 3SPCO 1ARTH 11 70 520
MOSS 1RACH 2 0

W



5211
BOGR
PACH
5211
ROGR
5211
BOGR
- MO0SS
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
ROGR
5211
BOGR
5211
AGSM
5211
ARLO
5211
AGSM
5211
AGSM
ENDO
5211
AGSM
5211
ARLD
ARTH
5211
ARLLO
5211
ARLO
5211
ARLO
PACH
5211
ARLO
M0OSS
98

5211
ARLO
5211
ARLOD
5211
ARLO
PACH
5211
ARLD
PACH

1104705  URESK
112 L0 11CAFT 25PCN
4
1104705 UuvESK
13ARLO 2CAF T 2A6GS
1104705 U=SESK
124810 6CAFI  3AGSH
2P &CH 1
1104705  U<ESK
12880 3CAFT 3465+
1404700 U=ESK
15SFCR 2RO 18UDA
1404706 U=FSK
17sPCR  SBuUDA  2CARE
1404706 NRESK
16SPCR 44RO 18UDA
1404706 URESK
155PCR 2ARL D 28uUD4
laga706  J=F5SK
188PCR  &4ARLO  10RPNH
1404707 1=FSK
1ARLO 3BOGR 155PCR
1404767  URESK
1B80GR 15SPCR 1CAHE
1404707 URESK
4ARLO 18062 16CAHRE
1404707 U=ESK
2ARLD  2BOGR 16SPCR
2
1404707 URESK
1aRLD 4BNGR 16CAHE
1404704 =FSK
3BNOGR 1 TAGSM 58UDA
1PACH 1
14047038  URESK
2RNOGR 17800A  1SPCR
1404704 VJRFSK
1B0OGR 1eARSY 15PCR
1404708 RESK
2B0GR 15AGSY  2RUDA
1
1404708 U=FESK
2ZRNOGR 15AGSM 1SPCPR
1PACH 2

0505701 URFSK
2ROGGR 1-50CR  30PP0
0505721 U=F SK
28N6GR 16SPCR  S5CARF
0505791  U~ESK )
180638 175LCR2  3CankE
740SS 1

0505791 LIRFSX

1RNGE 135PCR S5CAH-
8

25PCR

20PP0

30RPC

10PPO

30PP0

6P ACH

30PPO

2runa

2HEUNA

3CARE

2HuUDA

25PCR

50PPO
H50PPO

25PCR

2CanE

2SEED

ANBRD

1RUNA

ShDA

-7h-

HARER

10200

20290

400N
S5PaCH
51.UPU
752C0
APACH
&4

S54RTH
20PP0
10rR0

1RIIDA

30PPO

3CAHE

14ARFR
GADFR

4CAaHE.

3N2P0

124CH

45900

2nopn

4CAF1

520
35PCO

5290
TAaRTH
52V
SARFR

520
3SPCO

520
10

520
2P ACH

520
1PACH

520
9

520

520
1

5290
ROACH

520
24055

520
10PFO

o

529
SARTH
520
10PRPO

520
S55PCO
520
65PCO
520
20°PP0

520
13ARFR

520
A

520
4D ACH

520
115PCO

5249

10220

34RTH

IPACH

1SPCO

3ARTH

7

2
CPACH

12ARTH

2H0SS

12ARFR

2M0S8S
1PACH

GARFR

35PCO

- 1M0SS

1SEED

1PACH

1

1M0SS

n

7SPCO

1RPACH

55PCO

1ARTH

2ARTH

2EREF

n

1

[pY]

—

F
OHI\JOWNOP—'O'—‘OD—‘NOHO'—'NOHDHQ‘—QD—'DHDHOD—‘OD—'OHDF“NO'—'DP‘N

—

s
SN D—= OO,

—

521
521

522
522
523
523

524
524

539

325
325
3e6
326
327
3e7
327
328
328
328



5211
ARLO
5211
BOGR
5211
BOGR
5211
" BOGR
5211
BOGR
5215
BOGR
5217
BOGR
5211
BOGR
5211
BOGP
57211
BOGR
5211
B80OGR
5211
AGSM
QFECOo
5211
AGSM
QECD
5211
AGSM
ARTH
5211
AGSM
ARTH
5211
AGSM
5211
AGSM
oPPO
5211
AGSM
0ECDH
5211
AGSM
5211

AGSHM

PACH
5211
AGSM
SPCO
5211
AGSM
PACH

0505701 YRESK
3ROGR 14S2CR 4CAHE
0505702 1RESK

HARLO  1BUDA 1465
4505702 1RESK
TARLG  18UnDA 1AGSH
0505702 H=ESK
9CAHE 1SPCR &40PFPO
0505702 IRESK
SARLO  1BUD4  1CAHE
0585702 UBFESK
128uDA  3AGSM 1SPCR
0505703 UPESK
Y9SPCR 1ARLD 18UDA
0505703 URESK
TRUDA  10PPO 15PACH
0505703 WUKESK
10sPCR 2BUDA 1nern
0505703  1J=2FSK
6SPCR 10RO Z20PACH
0505703 1IRESK
S5SPCR 20PPO 17M0SS
0505704 1RESK
4ARLO  BBOGR  TRUDA
1P 7SRPCO 2ARTH
0505704 URESK
3ARLO AHOGR THUDA
1082P0 11ABTH ]
0505704 URESK
1ARLO 3B05GR  ARUDA
1
0505704 URPESK
1ARLO 5BOGR 108UDA
3ENDO ]
0505704 1IPFSK -
4ARILO  3BOGR  GCAHE
0505705  URFESK
1ARLO  9ROGR 12SPCPR
130ECO  1SPLCO  4ENDD
0505705 URESK
2ARLD 680GR 1 3CAHE
1SPCO S5MNSS 1
0505705 URESK
3ARLO  2BNGR 18SPCR
0505705 U=RESK
3ARLO  2BNGR 11CAHE
lLENDO 1
0505705  1PESK
ZARPLO 18NGR 12CAHF
?
0505706  RESK
1ARLO 1BNGR 12CAHE
3

1HUDA

20PACH
1SPCR
10PPOD
10PPO
4

1R
3
1PACH
1CLHE
Z2PACH
1CANE
2CaHE
2CAHE
BSPCé
7ST1CO
1

1SPCR

TARF=

2sPCR
15PCR

5SPCR

~75_

2neen
1nepRo
BQDéD
1
10PP0
17<2c0

17PaCH

15PCR
18PCR

S5ARFR

1#UTO

S5STCO

5STCO

21HUT0

520
9SPCO
520
13EREF
520
10PPD
20

520
20PACH
520
1PACH
520

2
520

520

520
3ARFR
520
4SCPA
520
2ARFR

520
4ARFR

520
50PPO

520,

1ARFR

520
1ARFR

520
10PFO
G20
14STR

529
1CHNA

520
LARFR

2PACH

1SPCO

13SPCO

2EREF

1ARFR

60ECO

1CHNA

13ARTH

S5EREF

2EREF

1240SS

1EREF

1EREF

30FPPO

4
1PACH

1PACH

1K0SC
LEREF
20PPO
10PPO

1PACH

2K0SC
10PPN

1ENDO

10PPD

20PPO

125PCO

n

U

Yt

e
ol [84] —
O-NOFRFNO NG OFRNO—~NO—~OFRNOFRNOFNOFRNOHOHOHOFOHO=OMOMORO—OM

—

—
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329
329
330
330
331
331
332
332
333
333
334
334
335
335
336
336
337
337
338
338
3369
339
340
340
340
341
341
341
342
347
342
343

‘343

343
344
344
345
345
345
346
346
346
347
347
348
348
348
349
349
349
350
350
350



5211
ARLOD
5211
AGSM
MOSS
5211
AGSM
PACH
5211
BOGR
5211
AGSH
5211
ARLD
5211
ARLO
5211
AGSM
5211
ARLO
5211
AGSM
5211
AGSHM
5211
ARLO
5211
AGSM
5211
AGSM
PACH

6211

AGSM
PACH
5211
AGSHM
5211
ARLO
5211
BOGR
5211
BOGR
5211
BOGR
5211
AGSM
5211
AGSM
5211
ARLO
PACH

0505706 URFSK
1RN6GR KRBHNDA 1CaHE
0505706  URESK
14710 280GR 17HUDA
PPACH o

0505706  JRESK
18RO 13068 1RCAKHE
3

0505706 URESK
leBuba 15PCR 1ARFR
0505707 URESK
1ARLOD  3BOGR 13CaHE
0505707 URESK
4ROGK ABLIDA 185pPCR
0505707 URESK
3RNGR  BBUDA 1 CAHE
0505707 URESK
1ARLO 3BNOGR 14CAKE
0505707 1RFSK
ZROGR 13CAHE  4SPCR
0505708 URFSK
GARLO  580GR 13CaHE
0505708 URESK
1ARLO  2B0GR 11CAHE
0505708 URESK
3806GR 11CARE  3SPCR
0505704 URESK
1ARLO  1BNGR 1SCAHF
0503708 URESK
220GR  9SPCR  3S5TCO
1

2105701 URESK
1aRLO  130GR 178uUDA
2ENDO ]

2105701 LBFSK
2ROGR 148UDA 35PCR
2105701 URESK
1BOGR 14CAHE  4SPCR
2105701 URFSK
15CAHE  2SPCR  60PROD
2105701 YRESK
1ARUNA  45BCR RST(CN
2105702 URESK
14RUDA  1SPCR  AARFR
2105702 UKESK
1420 1BNGR 12CAHE
2105702 URESK
1BNGR 14CAHE  24RFR
2105702 UrRESK
1ROGR 10OCBAHE 3SPCR
3

15PCR

1CAHE

3ISPCR

10ECO
1SPCR
2MUT0
2SPCR
1SPCR
GAKFR
4SPCR
55PCR
IMUTO
1SPCR

PARFR

1CAHE

30PPO
ASTCO
65PCO
10PP0

20PP0O

250CR

20ECO

2CarF1

-76_

1CTUN

162CR

2HT0

10°PO
3APFR
1AQFR
SRANP
2CHNL
1CHMA
15TCO
4STCO
2ARFR
4STCO

10ECO

2%PCR

45000
20PP0
SFACH
75PCO
1épacH
LARFR
109220

1A0FR

529
10PPO
520
3ARFR

520
10PPO

520
4SPCO
520
30PPO
520
1340°P
520
10PPO
520
10PPO
520
20eP0
520
10PPO
520
1ARFR
520
10PPQ
520
1MUTO
520
10PPO

520
385TCO

520
4PACH
520
65PCO
520

7
=20
4M0SS
520

5
520
20PPO
520
17P£CH
5290
30B#0

115PCO

10PPO

GSPCO

4¥0SS
&SPCO
10PPOD
135PCO
15
145PCO
9ISPCO
15A0P
95PCO
10PPO

75PCO

10PPO

GARTH

1PACH

17PACH

4

135PCO

6PACH

85PCO

4M0SS

1PATCH
1
125PCo

1

4PACH

2ARTH

10PPD

9SPCO

4ARTH

35PCO

1PACH

1ARTH

W W
-No

w —
Q=D

W

f—

& —
S NCOCHHOHFOHOF OO O QOO —

p—

—

(%]

[}
OHNOFOHOF OO G MOMO-N

o

351
351
352
352
352
353
353
353
354
354

362
362
363
363
364
364
364

365
365
365
366
366
367
367
368
368
369
369

373



5211
ARLO
5211
BOGR
5211
BOGR
5211
BUDA
5211
BOGR
5211
ARLO
5211
AGSM
PSTE
5211
AGSM
SPCO
5211
ARLO
SPCO
5211
ARLO
ENDO
5211
ARLO
PACH
- 5211
AGSM
ENDO
5211
. AGSM
ENDO
5211
ARLO
5211
AGSM
5211
ARLO
ARTH
5211
AGSM
0ECO
5211
AGSM

ARTH

5211
ARLO
ARTH
5211
AGSM
0PPO
5211
ARLO
ARTH

2105702 URESK
3806GR 10CARE  2SBCR
2105703 1IRESK
4CAHE  1SPCR  10PPO
2105703 URFSK
S5SPCR 3AGSM  1CARE
2105703 UJRESK
15PCR 2o0iGR 4RGS0
2105703 1IRFSK
TAGS™M  25PCR 1CAHE
2105703 112FSK
1ROGR 34654 4CAHE
2105704  URESK
2ARLO  580GR 15CAHFE
10FPO 9SPCN 1
2105704  URESK
1ARLO  5BOGR 12CAHE
1PLCH  24RF2 5
2105704 UHESK
480GR 10CAKE  4SPCR
1

2105704 URESK
3RNGR 15CARE  3SPCR
1

2105704 URESK
HBOGR 15CAHFE 2SPCR
1

2105705 UKESK
1AKLO 2B0OGR  ACAHE
z

2105795 RFSK
1ARLO 1B0OGR 9CAHE
2

2105705 URESK
2BOGR 10CAHE  1SPCR
2105705 UPESK
2RB0GR 1 1CAHE 1SPCR
2105705 U=RESK
1BOGR BCAHE 3SPCR
1

2105706  URESK
1ARLO 3B0GR 128uUDA
10PP0O 11SPCO 1ARTH
210570n  1IRFSK
ZARLND  2BOGR 16CAHF
2PACH 3

2105706  URESK
Z2RGGR 13CAHE  2S5PCR
2M0S5S  1PACH  S5ENDD
2105706 1IRESK
1ARLO  4B0GR 1380D0A
Y9SPCOo 142TH 14088
2105706  URESK

3RNGR  KCAHE  4SPCR

1PACH . »n |

“sTCO
15LRFR
25PCO
10920
109P0
10PPO

159CR
3CAF1I
585TR
557CO
AARFR
252CR
2SPCR

SARFR
5STCO
4STCO
1CAHE
1PACH
ispPer
4STCO
1

1CAHE
1PACH

ASTCO

_77_

16GFR

152C0

202er0
19seCo
20
20ARFR

757C0O
1SPCR
1A2FR
1ASTR
3CHVI
2ERFR
4hRFR

10pPPO
1ARFR

1ABRFR

2S°PCR
3

45TCO
IMUTO
1592CR

4

1ARFR

520
10FPO
520

1
520
13ARFR
520
2SAKA
520

520
1S5PCO
520
2ASTR

529
85TCO

5z0
SMTILT

520
1ARFR

520
1OFPO

520
30PPO

520
10PPO

520
185PCO
520
20PPO
520
20ECO

5249
55TCO
520
1ARFR

520
1aRFR

520
4MUT0

520
38A0P

145PCO

18STR

15ACH
1

1 ARFR
2ASTR
10ECO
20PPO
ISPCO
175PCO
165PCO

1ARTH
1SARTH

10PPO
4MUTO
10ECO
2CIUN
1 ARFR

19PPO

2PACH

1ARTH

1ARFR

3MILI

20PP0O

10PPH

8SPCO

1ARTH

ZARTH

ZARTH

1ENDD
2ENDO

165PCO

1ARFR

20PPN

10PPO

20ECO

8SPCN
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338
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349
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5211
ARLO
5211
ARLD
PACH
5211
ARLO
ARFR
5211
AGSM
5211
ARLO
PACH
5211
AGSM
SPCO
5211
ARLO
5211
ARLO
5211
ARLO
ENDO
5211
ARLO

5211
CARLO

MOSS

5211
ARLD
MOSS
Held
AGSM
oPPN0
5211
BOGR
5211
BOGR
5211
BOGR
5211
ARLOD
ENDO
5211
BOGR
5211
ARLD
5211
BOGR
5211
BOGR
5211
BOGR

2105707 URESK
2RNGR 12CAHE ASPCR
2105747 U=ESK
3806GR 12BUDA  2CAHE
1E8DD 2

2105797 URESK
23062 13rUDA 1CAHE
2

2105707 URESK
IARLO 2B0OGR 10CAWE
210657207 URESK
2B0GR 11CARE  4SPCR
1

2105708 1IRESK
1ARLO . 3ROGR ArLDA
2

2105703 URFSK
28B0GR 12C4HE  3SPCR
2105708 URFSK
2H0GR 12CAaHE  3SPCR
2105708 UNESK
180GR 14CAHE  ]1SPCR
1

2105708 JRESK
ZROGR 11CAHE  35PCR

0306701 URESK
2RNGR 14CAHE 35PCR
1PACH  T7ENMDO 1]
030/701 JRESK
180GR 11CAHE 2FE0NC
1PACH 10

Q206701  URESK
LARLO 3BOGR 11BuDa
7SPCO 1MNSS 1PACH
0306701 UJRESK
12CaHE 2SPCR  4STCnH
0306701  I2ESK
13CAHE 3FEQC  3SPCR
0306702 LIRESK
10CAKE 1SPCR  6ARBUDA
0306702 URFSK
180OGR  7CAHE  2SPCP
1

0306704 URESK
5CAHE  152CR  28BUDA
0306702 e ESK
1BOGR  7CAKE  3SPCR
0306702 HIFESK
TCAHE 3SPCR 3ARFR
0306703 URESK
TSPCR  3ARFR  10PEN
0306703 1I2ESK
1SPCR CARFR 1NpEQ

“P2STCO

4SPCR

TSPCR

55PCR

5STCO

1CAHE

6S5TCO
3ARFR

65TCO

4STCO

2STCn

15PCR

2CAHE

11

1A4RFR

SHRFR

1 ARFR

GHUDA

PARFR

3ARFR

4NECNH

1GARTH

POARTH

_78-

LARFR

257C0

4STCO

25TCO

4ARFR

6SPCR

1ARFR
10220

2ARFR

3ARFR

2AS5TR

25TC0O

3FENC

50PP0O
20PpP0
20PB0

14°FkK

20pP0
40RPD
109200
1PACH

1

520
3I=ANP
520
2LRFR

529
50PFPO

520
4O0RPFR
520
20FPO

520
35T7CO

520
10PPO
520
18PACH
520
30PPQO

520
30PPO

520
1ARFR

529
4ARFR

520
1SPCR

520
6SPCO
520
55PCO
520
185PCO
520
30PPO

520
195PCO
520
135PCO
520
16SPCO
520
1
52U

10PPO

20PPO

13PACH

10PPO

175PCO

1ARFR

185PCO
1

185PCO

19sPCO

70PPQ

20PPO

557CO

2PACH
2PACH
1ARTH
185PCO

1ARTH

1PACH

1PACH

176NDD

16SPCO

1ENDO

15ARTH

1MOSS

20PPQ

1PACH

1PACH

1PACH

9SPCO

45PCO

1ARFR

11
10ENDO
1PACH

1PACH

1PACH
S5ENDO
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5211
AGSM

5211

ARLO
5211
AGSM
5211
AGSM
PACH
5211
ARLO
5211
AGSM
5211
ARLD
5211
AGSM
PACH
5211
BOGR
OPPD
57211
BOGR
ARTH
5211
BOGR
HAIR
5211
BOGR
ARTH
57211
BOGR
521
BOGR
ASTP
5211
BOGR
ARTH
5211
BOGR
PACH
5211
BOGR
PACH
5211
BOGR
PSTE
5211
BOGR
ARTH
5211
BOGR
PACH

0306703 URESK
2B0G2 ACAHE  1SPCR
030A703 URFSK
1R80GR  4SPCR  SARFR
0306703 1IRESK
l1arLO 180GR  39SPCR
0306704 URFSK
1ARLO 3RNGR 14CAHE
1

0306704 1JRPESK
3ROGR 10CAHE 2SPCR
0306704 URESK
Z2RNGR 14CAHE  1SPCR
0306704 URESK
1ROGR 14BUDA  1CAHE
0306704 URFSK
1ARLO  3BOGR 13CAHE
2

03067065 URESK
11CAaHE  S3SSPCR 7AGSH
5 .

0366705 URESK
SCAHE 1SPCR  BAGSM
1EKRDO 1

0306705 URESK
14CAHE 3SPCR  3ARLD
140Ss 1

0306705 1RESK
3CAHE 3S5PCR  4ARLO
2

0306705 URESK
10CAHE 3SPCR  3ARLO
0306706 URESK
16CAaHE  4ARL0O 25PCR
1ENDO 2ARTH 1
0306705  URESK
1BSPCR 55TC0O 2CAHE
2

0306706 ERESK
18CAKHE 6SPCR TARLD
&4

0306706 1IXFSK
17CAHE 2ZSPCFR SARLN
2ARPTH 1

0306704  URESK
18CAKE 4SPCR  &4ARLD
1PACH 4

0306707 URESK
12SPCR  1STCN  1CAKF
1ENDO  1MNSS 2
0306707 1j=ESK
12SPCR  4CaHE  1AGSHM
‘2MDss 1 S

IAPFR
10FPD
2ARFR

S5SPCR

AARFR
4ARFR
3SPCR

4SPCR

1ARLD

1ARLLD

157CO

25TCO

3STCO

3RUDA

AHRUDA

2AGSM

NAGSH

2AGSM

QAR O

145L0

_79_

1Ner0
1%4n8s
1c1unN

SARFR

&0BP0
30PPO
6ARFR

4ARFR

25TCO

2STCO

20PPO

CRUDA

10PP0O

2AGSH

10820

10PP0

102p0

1sTCC

20PP0

18004

520
19
520
1PACH
520
10PFOQ
520
S0OPPO

520
11ARTH
520
1152CO
520
60PPO
520
50PPO

529
28UDA

520
30PPO

520
10ARFR

520
10PPO

520
12ARFR
520
20PPO

520
35PCO

520
4SPCO

520
65PCO
520
2BUDA
520
HARFR
520
10FPO

1ENDO
2O0PACH

11SPCO

14058
1PACH
11SPCO

9sSPCOo

1SPCO

BARFR

15PCO

SARFR

4SPCO

7SPCO

4CHNA

2CHNA

3CHNA

30PPO

25PCO

12ARFR

2ENDO

1ARTH

1
1
2M0S5S

1A8RTH

ZARFR

4SPCR

1PACH

3sPCO

3ARTH

3CHNA

3PACH

1PSTE

1PSTE

5SPCO

2EVNU

IMTLT
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5211 0306707 URFSK 520 1 70 122
BOGR 14SPCP  4CAHF  H6ARLO 10PPO 11ARFR  25PCO  1EVNU 1PRPACH 10 70- 122
5211 0306707 LIKESK 520 1 70 123
BOGR 13SELCR 75TCO 1CAHE  SMUTO 102P0 11CHYA  2ARTH 1 0 70 123
5211 0306707 1IRFSK 520 1 70 124
BOGR 165PCR  oCa=FE  SARLOD 10PP0O 1442FR 1EvNY  2PSTE 1PACH 10 70 124
5211 0306708 URESK 520 1 76 125
BOGR 19SPCO  7STCO  2CAHE 10PPO 10ARFR  ZPRACH 1 0 70 125
5211 0306708 URESK 520 1 70 126
BROGR 15SPCR 10ARLO  1CARE  Z20PP0O  9ARFR 1 0 70 126
5211 0306708 URESK 520 1 70 127
BOGR 17SPCR  /ARLN 2CAHE 4S8TCO 20DP0O 7TAKFR  1MOSS 1PACH 10 70 127
5211 0306708 HRESK 520 1 70 128
BOGR 15SPCx  39ARLD  1STCO 1CAHE  40epP0 TARFR  25PCO 1M0OSS 20 70 128
5211 0306708 URESK 520 1 70 129
CBOGR 15SPCR  T7CAHE  20PP0O 10ARFR 2 @ 70 _.129 _ . _.
98 :
5211 1406701 URESK 520 1 70 50
BOGR 1BSPCR TCAKFE 20BP0 3ARFR 3FEMDO 1PACH 128KRTH 1 0 70 50
5211 1606701 URESK 520 1 70 51
BOGR 135PCR 3CAHE  20RPD GABF 1PACH  3ARTH 1 0 70 51
5211 1/0e701 URESK 520 1 70 52
BOGR 12SPCP sCaArE 1ARLO 10PPO  TARFR 1°,ACH 8 0 70 52
5211 1606701 URESK 520 1 70 53
BOGR 13SPCR 6CAHE  3ARLO 1NPPO  BASFR  4PACH 3 0 70 53
5211 1606701 URESK 520 1 70 54
BOGR 14SpPCR TCAHE 44010 10PPO  &4ARFR 3PacH 1 0 70 54
5211 1606702 URESK 529 1 70 55
BOGR S5CAHE 1AGSM 1ARLOD 10PPO 14 0 70 5%
5211 1606702 RESK 520 1 70 56
BOGR  7A4AGSM 10PPO 11SPCO 2 0 70 56
5211 1606702 SESK 520 1 70 57
BOGR 80PP0O 10ARFR 1 0 70 57
5211 1606702 URESK 520 1 70 58
BOGR 2ARLO 1ARFR 10PPN 16ASPCO 2 0 70 58
5211 1606702 URFSK 520 1 70 59
BOGR TAGSH 30PP0O 10SPCO 1 0 70 59
5211 1606703 URESK 520 1 70 60
BOGR  3AGSM  Z2CAHE 10PP0O 15ARTH 2 0 70 60
5211 1606703 UxFSK 520 1 70 61
BOGR 6S5TCO 10PRN 155PCNH ZARTH 1 0 70 61
5211 1606703 URESK 520 1 70 62
BOGR TOPPO 175RCO 1 0 70 62
5211 1606703 IKESK - 520 1 70 63
BOGR  6OPPO 1AARTH 1 . 0 70 63
5211 1606703 U=ESK 520 1 70 64
BOGR 10AGSHM  10PRPO 104ARFR  [SPCO 1 0 70 64
5211 1406704  1IRFSK 520 1 70 65
BUDA 1ROGR  ASTCO  1ARLO0 10PPO  EBLRFR 4 0 70 65
5211 1/A0A704 1I2ESK 520 1 70 66
BOGR 1STCO la2pn  10PPN 1148RF2 & 0 70 66
5211 1R0AT0g  1IZFSK 520 1 70 67
BOGR  8STCO 25PCR 1ARLD 20PPO HAIFR 3 0 70 67



5211
BOGR
5211
BOGR
5211
ARLO
5211
AGSM
5211
AGSM
5211
- ARLO
5211
ARLO
5211
BOGR
SPCN
5211
BOGPR
5211
BOGR
5211
BOGR
5211
. SPkCR
5211
AGSM
5211
.AGSH
BOGR
5211
ARLO
5211
BOGR
5211
BOGR
MOSS
5211
AGSM
5211
AGSM
5211
AGSM
ARTH
5211
ARLO
5211
BOGR
98

5211
AGSM
5211
BOGR
5211
ARLO

1606704 UrESK
5CARE 25PCR 2ARLO
1606704  U=F5SX
5STCO 4A4RLN  1SPCR
1606705 U2ESK
3IROGR  SCARF 4ARFR
1606705 URESK
1ARLD  4BN0OGR 7STCO
1606705  U~FSK
1ROGR ASPCR  S5AGCR
1606705 URESK
TROGR 19CAHE  1SPCR
1606705 URESK
SBOGR  9CAKE  50PPRD
1606706 UKESK
134210 2CAHKE  7SPCR
14RTH 1
1606706 URESK
14CAHE 13SBCR 3ARLOD
1606700 U=ESK
13SPCR  7CAHF  40PP0
1606706 URESK
10CAHE  6»SPCR 8STCO
1606706 1IRESK
4ROGR 12CaRE 1oMUTO
1606707 URESK
1ROGR 12CAHE 1SCPA
1606707 URFSK
2ARLO  2BUDA  1CAHF
15
1606707 URESK
1BOGR 13CAHE 1SPCR
1606707 URESK
108UNA  2CAHE  1SPCR
1606707 URESK
SRUDA 15PCR 35CPaA
1
1606708 URESK
l1AaRLO 1ROGR 1HBSPCR
1606708  RESK
1ARLD  3BOGR 13CAHE
1606708 JRESK
1ROGR 158UDA 2CAHE
ped
1606708 LIRESK
2806GR 15BUDA 2CAHE
1606708 URESK
10SPCR  3STCO 1ARFR

2906701 LIRESK
3ROGR 14BUDA  SCAMF
29067901 HkFSK
173uNa 4CAHE  3SPCR
2906701 LIRESK

1BOGR 168UDA  1CAKHF

20PPO
10PFO
6HOPPO
3ARFR
1 ARFR
10PPO
45PCN

S5AGSH

1AGSHM
AARTH
1AGSH
1LUPU
1ARFR

2SPCR

38TCO

4S5CPA

1ARFR

©35TCNH

3SPCR

18PCw

15PCR

AHCHMA

2SR ER

1ARFR

4SPCR

25PCO
342TH

45TCO

10PR0
2PACH
58210
10RPPO
60PPO

38TCO

2ARFR
1A2FR

40PR0O

1ARFR

5&TCO

SSTCO

10L20

1£RFR
1k0SC

2PACH

520°

8SPCO

520
1ARFR

520
5

520
2SPCO

5¢0
45PCNH

520
2

520
2

520
20FPPO

520
35PCO
520
1SPCO
520
10PFRO
520
3PACH
520
3ISPCO
LHeo
ZARFR

520
T0PPO
520
20PPO
520
TSPCO

520
40PPO
520
2ARFR
520
1ARFR

520
1ARFR
520
B40SS

520
Z0PPO

520
1S5PCO

520
2

3

3ARTH

6PACH

1PACH
1M0SS
2PACH
1SPCO
1ENDO

2OPPOD

7SPCO
9sPCo

1LEMO

3SEFD
3CHNA

20PP0

2CHNA

1

14055

1PACH

2CHVI

1
1
25PCn
2M0SS
1

6M0OSS

1ARTH

10PPO

6SPCO

10PPO

1PACH
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5211
BOGR
5211
AGSM
PACH
5211
AGSM
5211
AGSH
5211
B8OGR
5211
AGSM
5211
AGSM
5211
BOGR
5211
BOGR
5211
BOGR
5211
ARLO
5211
BOGR
5211
AGSM
5211
BOGR
5211
AGSM
MAV T
5211
ARLD
PACH
5211
ARLD
5211
ARLO
..5211
ARLO
5211
ARLO
5211
ARLO
5211
ARLD
5211
AGSM
LICH
5211
AGSM
MOSS
5211
AGSM
LICH

2906701 UrESK
1550UDA  1CAHE  4SPCR
2906701 U=RESK
1ROGR 102UDA 1 CAKE
5

2506702 URESK
SARLO ’BOGR  ACAKE
2906702 URFSK
280NGR 11CAHRE  15PCR
250A702 URFESK
SCAHE  4SPCR 1STCO
2906702 'RES3SK
3B80GR  RCAKE 1SPCR
2906702 RESK
68B0GR  RBCAHE 1STCOH
29066703 URPESK
TRUDA  1SPCR  20PPND
2906703 URESK
6RUNDA  10PPO 14SPCO
2906703 FESK
98uNA  1CAxE  3SECR
2906703 URESK
1BN0GR 7CAKE 10PPO
2906703 LRFSK
SCAHE 25PCR  20PPO
2906704 URESK
2ARLO  2BNGR 10CARF
2906704 1IRESK
123UDAa  1CARE 2SPCR
2906704 URESK
1ARLO 2BNGR 10CARHE
1

2906704 IIRESK
280GR 10CAHE 2SPCR
2

2606704 1JOFESK
2BOGR 11SPCR 1STCO
2906705 URESK
Z2B0OGR 13811DA 1CAHE
290K705 URESK
1BOGR 14BUDA 1 ARFR
2906705 LRFSK
2BOGR 1a4STCH  1ARFR
2906705 URPESK
1ROGR laCAHE  1ARFR
290705 URESK
180GR 138UDA  2BAKHF
2906706 URESK
2ARLO  1BOGR 158UDA
5

2606706  URPESK
1ROGR 1nCAHE 2SPCR
1LICH 7

29116706  URFESK

2APLO - 1BOGR 17CAHF

2

2EREF

29PCR

2SPCR
]ﬂPbD
10PPO
LOPPO
108PO

23SPCO
3ARTH
20PP0O

15

14
3SPCR
35TCO

1SPCR
25TCo

1 ARFR
157CO
10PPD
10PPO
2CHMA
250RR

1CAHE

3STCO

3SFCR-
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520
1noeq 1SPCO
520
4AaPFR 1ASTR
520
302pP0 SSPCO
520
TESTE 1
520
12PaCH 1
520
11
520
Ss5pPCO 2
520
1
520
1
5290
lyseco 2
520
520
520
30PP0O  8SPCO
520
1ARFR  60PPO
520
3ARFR  Z2CHVI
520
1ARFR  20PPO
520
102P0 10
z 520
1CHNA  10PPO
520
3SFED 1
520
25PC0 2
520
20PP0  35PCO
5290
1ARFKR  50PPOD
520
2S°PCR 60ECO
520
3FENC l1EREF
520
CFRFEF 20PPO

3PACH

15PCO

1PACH

1
S55PCO

10PPD

6SPCO

15PCO

3
3S5PRBO

10PPO

20PP0

1LEDE

&

4M0SS

2

8SPCO

1ARTH

2PABH

35PCO

3sPCO

1M0SS

1
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428
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5211
ARLO
5211
BOGR
5211
AGSM
MOSS
5211
AGSM
5211
AGSM
MOSS
5211
AGSM
5211
ARLD
5211
AGSM
5211
AGSM
5211
AGSM
5211
AGSHM
5211
AGSM

5211
BOGR
5211
BOGR
0PPO
5211
BOGR
5211
BOGR
5211
B80OGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR

2906706 1IXESK
1ROGR 1%ByDA  1CAHE
2906706  LRESK
148UDA ZCAKE 1SPCR
2906707 URESK
34RO 1BNGR 13CAKLE
Zl

2906707 URESK
2ARLO 180GR  GSPCR
2906707 IRESK
1ARLO 1B0GR 13CAHE
1

2906707 HRESK
1RNGR 12CAHE 3SPCR
2806707 URESK
2B0OGR 17CAHE  35SPCR
2966708 URESK
4RNOGR 1ASPCR  3ARFR
2906708  1IRESK
TARLO  3BHOGR 13RUDA
2906708 URESK
1B0GR 15810A  3CAHE
2906708 URESK
SARLO  3B0O5BR 14BUDA
2906708 URESK
4ARLO  2BNGR 14CAHE

1507701  URESK
15CAHE 35PCR  25CPA
1507701 UrESK
10SPCR  4BUDA 1CARE
1

1507701 URESK
125PCO  S5CARE  28UDA
1507701 URESK
15aGSH 15PCR 1CAHE
1507701 URFESK

124654 1SPCR 4CAHE -

1507702 URESK
SCAHE 1SPCR  20PPO
1507702 URESK
13SPCR  1CAKE  10PPQ
1507702 URESK
10SPCR  20FPO 16
1507762  U=ESK
10CAHE  3ARPLO  10PPOD
1507702 URESK
11SPCR  30PPO 12
1507703 URESK

10SPCR  4CAHE  20PPO

15067703 1RESK
6CAHE  20PP0D 16
1507703  HRESK
ACAHE  1ARLO  1SPCR
1507703 WURESK
11CAHE 1SPCR  30PPQ

35PCR
4FREF

25PCR

3S5TCO

8S8TCO

18TCO
1ARFR
10PPO
1 CAHE
1SPCR
2SPCR

15PCR

2BUDA

1FEOC

1sSPCO
357CO
6FEOb
15PACH

10PACH
10SeCn
11PACH

20PP0

11ENDO

SEREF
20FCO

4MUTO

10PP0

2ARFR

2HIITO
S50PPO
1oPFaL
252CR
4STCO
TARFR

35TCO

10PPQO

25PCO

20PPO
10PP0O
20PP0
2

3

2P acH

14058

125PC0

1

S0
2LEDE
520
ZLFER
520
1CHNA

520
HSPCO
520
10PPO

Se0
1APFR
520
5SPCO
520
1
520
SARFR
520
3K05C
520
20PPO
520
10PPO

520
4PACH
520
1EREF

1ARTH

10PPO

GSEED

30PPO

20PPO
10PPOQ
11

5

3

1PACH

1PACH

1PACH

1LICH

4SPCO

1ARTH

10

25PCn

140SS

3

1

1

1
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5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGP
5211
BNOGR
5211
BOGR
EREF
5211
B0GR
5211
BOGR
5211
B0OGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
AGSM
5211
BOGR
5211
ARLO
5211
ARLO
5211
ARLO
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
98

5211
BOGR

5211

BO6R
5211
BOGR

15067703 URESK
7SPCR  30PPN 10PACH
1507704  URESK

12810 3AGSHM  1SPCR

1507704  URFSK
13ARLO  4SPCR  3CANE
1507704 URESK
BARBLD  4SPCR 6CAHE
1507704 URESK |
SarLO 4SPCR  3STCO
1507704  URESK
10CAHE 2SPCR 1nPPO
1507705 URESK
138PCR  4AR[.O 2CAHE
1507705 URESK
17SPCR  4CAdE  1ARLO
1507705 URESK
155PCrR 3ARLO  1CAHE
1507705 URESK
15SPCR  4ARLO 1CAHE
1M0SS  1ARTH 1SEED
1507705 URESK
156PCR  3aRLD  3CARE
1507706  UKESK
125T7Co 1CaRE 35PCR
1507706  URESK
14SPCO  3APLO 10PPO
1597706  URESK
14SPCR 1arRLn  2CAKE
1507705  URESK
17SPCR  40PPO  HARFR
1507706 URESK
13SPCR  1CAKE 20PPN
1507707 URESK
280GR 12CAaHE 2SPCR
1507707  URESXK
17SPCR 3ARLO 3CAHE
1507707 URESK
1R0OGR 13SPCR 4CAHE
1507707 URESK
1BOGR 158BiA  1SPCR
1507707 URESK
3B0GR 14SPCR  2CAHFE
1507708 URESK
16CAHE  1SPCR  1ARLD
15067708  U<ESK
11SPCR  3AGSM  10PPO
1507705 JRESK
135PCR  30RPNH  GSPCOH
1507708  1)=FSK
BSPCR  4AGS4  10PPO
1507705 URESK
14SPCR  PARLND 2AGS4

2RO7701  WRESK
11sPCR  68UDA  10PPD
2807701  WRESK
12CAHE  1SPCR  S5AGSH
2R07701 UWESK
12CAHE  3SPCR 4AGSH

1

2NPePy
2AGS™
1S7CO
10PPND
SARFR
1ARFR
2AGSM
3AGSH

1FEOC
1

LARFR
ZARLO
YA4RFR
50PPN
1CHAL
ALRFR
3ARLO
20PPO
JAGSH
4CAHE
20PPO
20PPO
QARFR

]

14LYJy

10PPQD

GARFR

14RF2

18RFR

-8l-

2ADFR
lopPQ
10200
45°C0
6SPCO
15PCO
1A2FR

4H3FR

20PP0
10PP0
1PACH
9ARFR
1RANP
1CHAL
10Pe0
1SPCO
10PP0
2nbP0

2ILTIN

115PC0

1

1ARTH

ACHNA

1PacH

2PACH

n
n
o]

)
[}

520

520
2EREF
520
55FCO
520
3LIPU
529
1ARFR
520

S20
20PPO
520
4SPCO
520
45PCO
520
1ARFR

520
25PCO
520

11ARFR

520
520
520

520
15A0P
520
2ARFR
520
cARFR
520
1SPCO
520
3ARTH
520
1ARFR
520

520
520
520

520
1SFED

520

520
FBACH

et

P
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C=OHOHOHFOFORFOROMMOKMOMMOFOREOMNODMFEOMO MO

DO D

144
144
145
145
146
146
147
147
148
148
149
149
150
150
151
151
152
152
153
153

154

164

164
1100
1100
1101
1101
1102
1102
1103
1103
1104
1104

165
165
166
166
167
167



5211
BOGR
5211
BNGR
5211
BOGR
5211
BOGR
5211
BOGP
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
S2ll
BOGR
5211
BOGR
57211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BNGR
. 5211
BOGR
5211
BOGPR
5211
BOGR
5211
BOGR

5211

BOGR
5211
BOGR

2807701 URESK
178UDA 1SPCR  HARFR
2807701 URESK
16CAHE 18UDA  2SPCR
2807702 URESK
RSPCR  2CAHE  20PPO
2807702 URESK
6SECR 2CAHE 10PPO
2807702 URESK
6SPCR 1CAHE  2BUDA
ZROTT02 U=ESK
125PCR  4CAHE 1BUDA
2807702 URESK
10sPCR 20PPO 9
2807703 URESK
T5RCR 10PP0O 15EnDO
2807703 URESK
SSPCR 10PPO 16
2R07703  URESK
TCAHE 10PPD 145PCO
2807703 URESK
55PCR  209P0N 15PACH
2R07703 UKESK
60PPO 14PACH 2
207704 URESK
783uUbhA  1SPCR  3ARLDO
2R07704 URESK
BSPCR 20PP0 12ARTH
2307704 URESK
13cadHE 20PPN 11
2807704  JRESK
6SPCR  &4ARLO  20PPO
2807704 URESK
15£RLO 10PP0  6MOSS
22807705  URESK
12CAHE  1SPCR  10PPO
2807705 URESK
10ARLO  2S5PCR  25CPA
2807705 URESK
13ARLO  2S5PCR  30PPO
2R07705 HRESK
12CAHE 1SPCR  3RuUDA
207705 URESK
10sPCP  1AGSM  1CARE
2807706  URESK
168PCR  3CARE  3ARLOD
2807706 URESK
TSPCR 4ARLD  40PPO
207700 URESK
11SPCR  2CAHE  1A4RLO
2RO0T7706 URFESK
108FCR 4CARHE  2ARLLD
2807706 URESK
10CAHE 24200 40PFD
2BoT7707 1 ESK
12CanE  1AGRSY  1SPCR
2RO7TAT7  1IRESK
114810 2SPCR  2NPPOD

15PCO0
3AGSH
11PACH
144RFR
1FEDC

1AGSM

10PPO

12RPaCH
1
34RFR
1CAHE
SHRFR
14210
10PPO
20PP0
8
1neenH
10PPO
LARFR

1EREF

AAKFR

-85_

3PACH
10920
3

1P ACH
10220

10220

15

2ARTH
10PP0
2SPCO
10P20
GARFR

60ECO

S0FCO
SPACH
1PACH
20PP0

2

520

520
1PaCH
520

520

1
520
13SFCO
520

10

520
520
-520
520
520

520
1

520
H5ARFR

529
1

520
3AKRFR

S2u
5

520
1PACH

520

520
1PACH

520
ZARTH

529
1

520
6ARFR

520

1ARTH

2SPCO

35PCO

1

1PACH

1PACH

1

1
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168

187
118
188
189
189
190
190
191
191
192
192
193
1593
194
194
185
195
196
196



5211
BOGR
5211
BOGR
5214
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
98

5211
BOGR
SPCO
5211
BOGR
SPCO
5211
BOGR
PACH
5211
BOGR
5211
BOGR
PACH
57211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
SPCR
5211
BOGR
5211
BOGR
5211
BOGR
57211
BOGR
5211
" BOGR

2ZBOTTO7 URESK
l6spPCR 1CAHE 10PPO
2B07707 U=ESK
12CaHE 15PCP I0PPO
2807707  URESK
11SPCR  5AGSM  10PPO
280770 HIFESK
15CAKE 1SPCR  30PPO
2ROTT0OR  LJRESK
16SPCR JAGSM 10PPD
ZRO0TTO08B  URESK
15ARL0  1HBUDA 1AGSM
2807708 URESK
14AGSM  2CaHE  25PCR
2807708 URESK
11AGSM 1SPCR  3ARLD

1108701 URESK
15ARL0O 25PCR  443UDA
1
1108701 URESK
13SPCR  4AGSM  2ARLO
2PACH 3ARTH 1ARFR
110R701 LIEESK
13ARLO 1SPCR  2CAHE
7sPCO 1
1108701 URESK
16SPCR  6ARLO 10PPO
1108701 URESK
14SPCR  6ARLO  1CAKHE
2ARTH 1
1108702 URESK
14SPCR 2ARLO 10PPO
1108702 UKESK
15SPCR  3ARLO 1OPPO
1108702 URESK
9SPCR  3CAHE  18UDA
1108702 URESK
125PCR 3CAHE 1BUDA
1108702 UPESK
BSPCR 3ARLO  2BUDA
1108703 URESK
ZBOGR 10ARLO 3CARE
1108703 URESK
14SPCR  20PP0O 11SPCO
1108703 U<RESK
11SPCR  4ARLO 20PPD
1108703 URESK
BSPCR 1ARLO 2BUDA
1108703 URESK
16SPCR  1ARLO 1CAHE
1108704 URESK
SARLD . SSPCR . ACARFE

1CAHE
30PPO

10PP0
1CAHE
25TCO

1

15TCO

5ARFR

35TCO

10ARFR
65PCO
20PPO
3STCO
20PPO
20PPO
1 :
115PC0
10PPO
10PPO

1AGSH

-86-

2P ACH

45PCO

20PP0O
TARFR

TARFR

1ner0

3CAHE

10PR0

2PACH

20PR0O

3PACH
GSPCO
102P0
TASTR

7SPCO

2ARFR
10seCO
7PACH

10rPPO

520
520

520
1ARTH
520

520

520
OARFR
520
1ARTH
520
25PCO

520
HBARFR

520
4BUDA

520
T0ECO

520
1ARTH
520
30ECO

520

520
1K0SC
520
3PACH
520
TARFR
520

520
4pPACH
520

520
1SEED
520
520

520
2SPCO

1PACH

1PACH

40ECO

10PPO

1ARFR

1SPCO

10ECO

1SPCO

1ARFR

4PACH

SO0ECO

2CHNA

1ARFR

Z0ECO

&

OO OO O OO O
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197
197
198
168
199
199
200
200
201
201
202
202
203
203
204
204

205
205
205
206
206
206
207
207
207
208
208
209
209
209
210
210
211
211
212
212
213
213
2l4
214
215
215
216
216
217
217
218
218
219
219
220
220



5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
ENDO
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
AGSM
5211
SPCR
5211
AGSM
5211
SPCR
5211
SPCR
g8

5211
BOGR

5211

BOGR

1108704 URESK
13ARLO 2SPCR  4CAMHE
1108704 URFSK
15aRL0  3SPCR 10PPO
1108704 URESK
10ARLO 2S5PCR  3CAHE
1108704 URESK
11ARL0O  5SPCR  2CAHE

1
1108705 URESK
13SPCR  4CAHE 10PPO
1108705 URESK
9CAHE 1ARLO 20PPO
1108705 URESK
HSPCR  4CARHE 1ARLO
11087905 URESK
BSPCR  BARLO 10PPO
110R705 URESK
BSPCR 4CAHE 1ARLO
1108706  URESK
TSPCR  4AGSM  1STCO
1108706 URESK
125PCR  3CAKE 1SCPA
1108706 UHESK
13SPCR  3CAHE 10PPO
1108706 URESK
10SPCR  20PP0O 16CHMNA
1108706 URESK
10SPCR 1AGSH 10PPO
1108707 URESK
15CAHE 1AGSM  10PPO
1108707 URESK
10AGSM  1ARLO 20OPPO
1108707 URESK
BAGSM  2ARLO  1SPCR
1108707 URESK
11CAHE 1ARLO 15PCR
1108707 URESK
TCAHE 1SPCR  30PPO
1108708 URESK
15PCR SCAHE 2BOGR
1108708 URESK
1CAHE 1RNGR 158TCO
1108708 URESK
2SPCR  4CARE 3806R
11087048 URESK
4CAHE  4BOGR 11ARLO
1108708 URFSK
S5CAHE IBOGR 123uDA

25CRT7T0]1  URESK
14AGCR 2SPCR 10PPD
. 2508701  URESK

"135TCN  259CR 2FEOC

_67_

10PPO
4ARFR
1STCO

20PP0O

1CHNA
3P0AV
TARFR

2SPCO

10aRFR

10CHNA

9SPCO

1

1PACH
1sPCO

1PaCH

10ARFR

10ARFR

2PACH
102P0
1ARLO
50FECO
15=2C0

3sPCo

520
2ZARFR
520

520
1SPCO
520
2SPCO

520
1SPCO
520

520
3SPCO
520
3PACH
520
15PCO
520
2SPCO
520
2ARFR
520

520
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221
221
222
222
223
223
224
224
224
225
225
226
226
227
eed
228
228
229
229
230

..230

231
231
232
232
233
233
234
234
235
235
236
236
237
237
238
238
239
239
240
240
241
241
242
a2
243
243
244
244

245
245
246
246



5211
BOGP
5211
BOGR
5211
FEOC
57211
BOGR
5211
ARLD
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BoGR
5211
BOGR
5211
BOGR
MOSS
5211
. .BoGR

ARFR

5211
BOGR
_ PSTF
5211
BOGR
MOSS
5211
SPCR
5211
BOGR
PECA
5211
BOGR
5211
BOGR
PSTF
5211
BOGR
OPPO
5211
BOGR

2508701 URESK
17FENC  10PPD  35pCnH
2508701 UBESK
11CaHE  jFFOC  2aBL0
2508701 URESK
28NGR 15CAHE  lap|p
2508702 URESK
LIFENC 1open  7arrp
2508702 IJRESK
180GR  3CAKE  14aGSM
2508702 URFSK
8ARLD 1AGSM  3CAHF
2508702 1JRESK
BARLO ZAGSM 10PPO
2508702 I1IRESK
6ARILO 3CakE 108pn
2508703 |URESK
40PPO 17

2508703 URESk
3CAHE 10PPO 18
2508703 URESK
S5CAHE  1AGCR  1nppp
2508703 URESK
80PPO 15

2508703  UrFSK
8ARLO 1SPCR  lopPn
2508704  [JeFSK
16CAKE SSTCO  2ARLD
2508704 jRFSK
12CAHE  7STCD  4aRLn
1KOsCc 1

2508704 URESK
12ARLD  3CAnE  7SpCo
CARTH 1CHMA ]
2508704 URFSk
13CAHE BAGSM  1ARLO
1M0SS 2

2508704 1JRESK
13CAHE  4apLp 3SPCR
25PCco 2

2508705  JRESK
4BOGR  9AGSM  3CAHE
2508705 1J2FsK
14SPCR  3ARL0  1aGSM
1

2508705  UxESK
1oCAHE 5AGSHM 2ARLD
2508705  J2ESK
17468 140 1SPCR
1

2508705 [wESK
14AGSM  4SpCR 3ARFR
1 4
2508706 (rESK
16SPCR  4CARE 10PPDH

1SEED
1SPCR
10PPO
3
20PP0
1ARFR
9SPCO

SARFR

13

14
4SPCR

6SPCR
4AGSM
4SPCR
4STCO

24810

20PP0O

2ARFR

1E vy
APACH

5SPCO

-88-

1

20PP0

&

l0ARFR
20PPJ
1ARFR

35PCO

20PP0

6RUIDA
25T7CO
10PPO
10PEQ

2ARFR

35PCo

55PCO

2ADFR

15 vaiu

520
520
55PCO
520
520
520
520
520
520
520
520

520

520

520
JARFR
520
10PPO

520
10PPO

520
10K0SC

520
6ARFR

520
80PFO
520
1arFR
520
1PSTE
520
TPACH
520
1SPCO

520

45PCO

6ARFR

11PSTE

1S5PCO

TPSTE

4CHNA

6CHNA

1SPCO

2PSTE

2PSTE

25PCo

1SPCo

3ARFR

1ARTH

1EVNU

1EVNU

20PPO

1K0S5C

247
247
248
248

262
262
263
263
263
264
264
264
265
265
266
266
266
267
267
268
268
268
269
269
269
270
270



5211
BOGR
5211
BOGPR
5211
BOGR
5211
BOGR
5211
BOGR
5211
AGSM
5211
BOGR
5211
BOGR
5211
BOGR
5211
AGSM
5211
BOGR
5211

- BOGR

5211
CAHE
5211
BOGR

5211
BOGR
5211
BOGR
5211
BOGR
5211

- BOGR

5211
BOGR
5211
BOGR
5211
BOGR
5211
BNGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
B0OGR
5211
BOGR

2508706 HRFESK
13SPCR  35TCN  1CAHE
2508706 UxESK
17SPCR  BARLO 1STCO
2508706 URESK
175PCR  SCarF  35TCO
2508706  URESK
18SPCR 3CARE 10PPO
2508707 1IRESK
125PCR  3CaxE  19PFD
2508707 URESK
58OGR  BSPCR ICAHFE
2508707 URESK
11SPCR  3AGSM  3CAHF
2508707 URESK
12SPCR 1CAHE  9QAGSHM
250R7T07  URESK
6CAHE  4SPCR S5AGSM
2508708 UrESK
BARLNO 1STCO 1BOGR
2508708 URESK
13SPCR  2CAKE  2ARLO
2508708 URESK
155TCn 1AGSM  4SPCR
2508708 UrESK
3ROGR 14AGS™M  3SPCR
2508708 URESK
13ARLO 1AGSM  3CAHE

0R09701 JRESK
11AGSM  2SPCR 1ARLD
0809701 UURESK
13AGSM  25TCO  1CAHE
05809701 UwRESK
14AGSHM  2CAHE SFEOQC
0809761 URESK
11CAHE  25PCR  &4AGSM
0809701 URESK
13SPCR  3AGSM  2CAHE
08309702 URESK
55FCR  2FEQC  1AGSM
0809702 URESK
2GPCR  3AGSHM  4CAHE
06806702 URESK
11SPCR  4AGSM  2ARLO
0809702 URESK
10FENC 1SPCR  20PPOD
0R0Q702 URFESK
12ARLN  20PPO  7SPCNH
0R0G705 URESK
140PPO 11N
0R09703 UEESK
11STCO 1SPCR  30PPO
0R0ST703  LIRESK
CLUSPCR 4CAaHE  10PPOD

10PPO
10°P0O
20PPO
1ARLO
14SPCR
10PPD
1ARLO
20PPO

55PCO

20PP0
3SPCR
1BUDA
10PP0
40PPD
18UDA
2RUNA
1CARE
12A8TR

1PSTE

1nPACH

SguOSS

-89-

1092P0
LARFR
10220

2ARFR

10ARFR
10EREF
RARFR
1CHNA
1CaHE
TCHAL
20PP0
2APFR

20°P0

25PCO
10PP0
10PPO
1sPCO
2

1CAHE
10er0
20PP0
2

1

520
GAFFR
520
ZPACH
529
5SPCO
520
2PACH
52U

520
2
520
1PACH
520
214055
520
10PPO
520
ZOPPO
5290
1ENDO
520
AARFR
520
2CHNA
520
5

520
1PACH
529
2ARFR
520
4PACH
520
2PACH
520
520
30PPO
520
H6PACH
520

1SPCO
520

520
520
529

520

2PACH

2M0SS

1PACH

BARFR

4

1PACH

1ARTH

1

3ARFR

1PACH

2ENDO

115PCO

1

1MuUDI

1

1

1

3PACH

1CHAL

1ENDO

1PACH

1PSTE

Ot O O OO QO OO OMO OO O-
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271

271
272
2iz
213
273
274
274
275
275
276
216
277
217
278
278
279
279
280
280
281
281
282
232
283
283
284
284

285
285
286
286
287
287
288
2B8
286
289
290
290
291
291
292
292
293
2493
294
294
295
295
296
296
297
297



5211
BOGR
57211

BOGR
5211
BOGR
ASTR
5211
BOGR
5211
BOGR
OECD
57211
BOGR
KOSC
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
G211

BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211
BOGR
5211

BOGR
5211
BOGR
5211
BOGR
ARTH
5211
BOGR
MOSS
5211
BOGR
PACH
5211
BOGR
MOSS
5211
BOGR
5211
BOGR
ARFR
5211
BOGR
5211
BOGR
5211
BNGR
5211
BOGR
99

0809763 URESK
85PCR 2BUDA 1CAKE
0R09703 URESK
115FCR  1AGSY  10PPO
0B09704 URESK
14CAHE  3STCO  15PCR
10PPO  25PCO 1
0809704 URESK
134GSM  3CAHE  1STCO
0R0S704 URESK
11arRLD  &CARE 1STCO
1
0809704 URESK
8CAHE 35PCR  2ARLO
1
0809704 URESK
10STCO 2AGSM  2ARLO
0803705 URESK
13sBCR  4ARLDO  Z2CAHE
0809705 URESK
13AGSM  10PRPN  S5ARFR
0R09705 URESK
10ARLO  4CaAnE  1NPPD
0809705 URESK
BSPCR  4CAHE 1ARLO
0809705 URESK
10CAHE 2ARLO  10PPO
0809706 URESK
14S5PCR  2CAHE  3ARLO
0R0G706 URESK
144R1.0 1SPCR  2CAHE
0809706 URESK
13SPCR  S5AGS™M  2CAHE
0809706 URESK
14SPCR ZAGSM 30PPO
0809706 URESK
14AGSM  4ARLLO  108P0D
0809707 URESK
11AGSM  2CAHE  SSPCR
2 :
08039707 URESK
12SPCR  S5ARLO 2CAHE
1
0809707 URESK
14CAHE  3STCO  4ARLO
1ABTH 2
0809707 URESK
1SCAHE 35TCO 2SFCR
2ARTH 10FCHO 1
0809707 URESK
15CAHE  3SPCR  HARLD
080GTOH  URESK
125PCR  ACAHE  3ARLD
2
0RO0QT70R  1IRESK
16420 2SPCR ASTCO
0R0O9T70H8 1IRESK
1548810 25PCR  5CAHE
0RO970A  UFESK
164GSH 1CAHE 35PCE
0509708  U=ESK
l16CaHE GARLLO 18PCR

10PPO
10SPCO

3ARILO

15PCO

15PCR

3EREF

1SPCR
1ARFR
15PCO
10ARFR
10PPO
TARFR
10PFO
20PPO
10PPO
25PCH
6PACH

6STCO

58TCO

3S5PCR

SARLO

1STCO

3AGSM

T 20PPO
10PPD
LOPPO

200p0

-90-
13
1

4AGSH

40P20

1ARFR
10rPO

35200
20020
1

3SPCO

SARFR

75PCO
4B2FR

LGARFR

202P0

20220

2ner0

25TCO

HhkNEC
6420
GADFR

11 A0FR

520
520

520
1ARFR

520
2ARFR
520
1EREF

520
5ARFR

520
1ARFR
520
50ECO
520

520

520
zSPCO
520

520
1PACH
520

520
520
520

520
3ARFR

520
10PPO

520
10FPO

520
G ARFR

520
TARFR
520
10PPO

520
Z2LTIN
520
5x0SC
520
HEVNY
52U
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APPENDIX B

The belowground herbage data is Grassland Biome data set number

A2U005B. A list of raw data for calculations of root biomass are given for

22 sampling periods (1969-1970). Root biomass (g/mz/cm) is presented in

tabular form for the above periods.

Crown biomass for the 1969 summer

sampling period is also listed in tabular form.

EXPLANAT ION OF DATA SHEETS USED FOR 1969-1970

Number 1
Columns Heading Description
1 - 6 Batch Date: VYear, month, day
7 Code Number of data sheet (1)
9 - 12 Carton number Number of sample as assigned in field
14 - 17 Crucible number Number of crucible in which the sample
is placed for ashing
19 - 26 Crucible weight plus Weight of sample plus crucible before
sample ashing
Number 2
Columns Heading Description
1 - 6 Batch Date: Year, month, day
7. Code Number of data sheet (2)
14 - 17 Crucible number Number of crucible in which the sample
is placed
19 - 26 Crucible weight plus Weight of sample plus crucible after

ashed weight

ashing
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Number 8
Columns Head ing Description
1- 6 Batch Date: VYear, month, day
7 Code Number of data sheet (3)
9 - 12 Carton number Number of sample assigned in field
28 - 30 Study area Identifying information to distinguish
the different study sites
32 - 37 Date Year, month, day
39 - Lo Watershed Study plot or treatment of replicate
number
L2 - Lh Plot number Number of plot sampled
L7 Core number Number of cores taken per plot
50 Depth Position of core signed in profile
52 - 54 Core diameter Diameter of core in mm
56 - 58 Core thickness Length of core segment in mm
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