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ABSTRACT

Hesults of the study of primary production on the Osage Site in the
1370 season are summarized in tabular form. These include meteorological
data, sampling dates and results of above- and belowground biomass, and

litter collection on the grazed and the ungrazed treatment areas.



INTRODUCTIDN

The Osage Site has been described in Technical Report No. 44. This
report makes no attempt to synthesize the data, but will present results

of the study in tabular form.
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Table 1. List of meteorological eqU|pment—; used for various
abiotic components.

Factor

Equipment

Sensor Location

Precipitation

Wind

Sclar Radiation

Maximum and

Minimum Air Temp.

Continuous Air
Temperature

Continuous Air
Humidity

Continuous Sojl
Temperature

50i] Moisture

U.5. Weather Bureau
Rain Gauge

Bendix Corporation
Totalizing Anemometer

Belfort Instrument Co.
Recording Pyranometer

Taylor Max - HMin
Thermometer

Friez-Bendix Instruments
Recording Hygro-thermograph

Friez-Bendix Instruments
Recording Hygro-thermograph

Friez-Bendix Instruments
Thermograph

Gravimetric Technique

76 cm above soil
surface

153 cm above soil
surface

76 cm above soil
surface

153 cm above soil
surface

153 and 31 cm above
soil surface

153 and 31 cm above
soil surface

10.0 and 1.0 cm
below soil surface

2-5.1 cm diameter
cores/rep. on each
biomass sampling
date at depths of
0-15, 15-30, and
30-45 cm.

L4 With the exception of the soil moisture which was taken in both treat-
ments, the abiotic factors were measured in the ungrazed plot.



Table 2. Sampling dates and number of clipped and ranked quadrats at each
date. There are two replicates in each of the two treatments:

ungrazed and moderately grazed.if

Date L Humber of Quadrats Per Treatment
uf . Ungrazed Grazed
Sample Clipped Ranked Clipped Ranked

Dec. 1, 1969 10 0 10 0
April 1, 1970 b 100 10 100
May 1, 1970 & B0 14 100
June 1, 1970 10 60 14 100
June 17, 1870 10 60 14 100
July 1, 1970 10 60 14 100
July 16, 1970 10 50 20 200
August T, 1970 10 14| 20 200
Magust 17, 1970 10 50 20 200
Sept. #6, 1970 14 50 20 200
Oct. 17, 1970 10 0 20 0
Mow. 14, 1370 10 0 20 0

al ;
- M guadrats were square, 0.5 m = 0.5 m, and were located in a

stratified random design, The same number of guadrats were always
taken in the two replicates of a given treatment on any one
sampling date.



Ta

ble 3. Sampling dates and number of guadrats used to measure transfer
from the green and standing dead compartments to the 1itter

a/
compartments.—

a/

Date of Number of
Sampling Screens Sampled
May 1, 1970 36
June 17, 1970 36
August 1, 1370 36
Sept. 26, 1970 16
Nov. 14, 1970 36

The litter screens were 15,3 = 15.3 cm square and constructed of 2 mm
mesh screen wire, The screens were nalled directly to the soi) surface

without disturbing the litter layer.



Table 4. Sampling dates and number of litter bags used to measure litter
: 4
decomposition rates, H4
Late Number of Bags Collected
of Anelropogon Andropogon Tanicwn  Sorghastrum A1l Species From
Sampling seoparing  gerardi  virgatwm  nutrans Mixed Standing Dead
Sept. 30, 1970 i 2 1 ] 4
Now, 14, 1870 1 1 ] g

a

The litter bags were constructed of 2 mm mesh screen wire and nailed to the
s0il surface. Litter was from the standing dead category and collected an
the Osage Site.

Each bag was 15.3 = 15.3 cm square and the litter was sewn
inside, Initial bags were set out May 26, 1970.
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Table 6. Sampling dates and number of guadrats collected for litter data.>

/

Sampl ing Number of Quadrats Per Treatment _
Date Ungrazed Grazed
April 1, 1970 10 10
May 1, 1970 ) 10
June 1, 1970 & 14
dune 17, 1970 10 14
July 1, 1970 10 14
July 16, 1970 10 20
fugust 1, 1970 10 20
August 17, 1970 10 20
Sept. 26, 1970 10 20
Oct. 17, 1870 10 20
Nov, 19, 1970 10 20
al

Litter was taken from the clipped quadrats.

The litter was collected

by hand, dried, weighed, ashed, ang reweighed.



Table /. Average wind speed, precipitation, solar radiation, and air
relative humidity.

Dates Wind Precipitation Sclar RBadiation Air Relative Humidity
of avg em (cal em™® m") 1.5m _ 0.3m
Interwval mph avyg max Max Min Max Min
April 1, 1870
B.6 5.8 Bg 8 97 20
May 1, 1970
8.1 74 100 22 100 15
June 1, 1970
7wl 4.0 2 = 100 36
June 17, 1970
= 2.3 100 35 100 29
July 1, 1870
23 1.0 90 25 100 30
July 16, 1970
14h 2.8 13 85 29 100 3
August 1, 1970
5.3 0.0 V2 85 20 100 29
August 17, 1970
5.1 39 1.2 87 17 w0 20
Sept, 26, 1970
3.2 h.2 1.0 92 14 100 15
Qet. UF, 1870
6.6 1.1 0.8 92 22 100 32

Nov. 14, 1970




Table B. Soil and air temperatures.

Air Temperature

Soil Temperature

Sampling 1.5 m 0.3 m 25 ecm 1 cm
Interval Max Min Max Min Max Min Max Min
April

Bo 29 8z 24 54 LE 75 55
May 1

31 36 890 39 65 56 75 50
June 1

94 by 88 50 69 62 8o 5B
June 17 1L

99 51 95 57 74 70 83 (1
July 1

101 Lg 99 57 77 73 87 65
July 16

105 50 100 ~ 2 52 78 68 88 62
August 1 .

108 60 108 - 62 8o 74 90 70
August 17 oL T

105 59 104 55 79 11 90 65
Sept. 26

91 39 g2 37 68 60 71 55
Oct. 17

B2 34 B2 31 61 55 &5 LB

Nov. 14




Table 9. Soil moisture on ungrazed and grazed treatments.

_'I.D_

Date Soil Moisture (%)
of Ungrazed Grazed

Samp le 0-15 15-30 30-45 0-15 15-30 30-45
May 1, 1970 36.8 33.9 33.4 30.6 30.2 30.3
June 1, 1970 32.3 30.1 30.2 29.9 25.8 20.9
June 17, 1970 25.1 25.7 26.1 21.4 21,1 21.5
July 1, 1970 19.7 20.1 21.8 15.2 16.6 18.3
July 16, 1970 14.8 14,8 16.2 12.6 13.9 14,3
Aug. 1, 1970 17.1 15.0 15.3 14.7 15.5 15.5
Aug. 17, 1970 12.0 13.4 14.9 11.6 12.9 13.4
Sept. 26, 1970 27.1 25.3 21.5 25.3 25.8 17.1
Oct. 17, 1970 26.8 27.1 26.2 25.2 25.7 23.7
Nov. 14, 1970 26.1 26.5 26.3 22.1 25.2 25.0
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Table 10. \Ungrazed aboveground biomass. Live, 1969 standing dead, and 1970
standing dead material {gfmz}.

Date Live 1969 1370

of Material S Standing S Standing S
Sample Dead Dead
April 1 0.21 0.68 289.53 49.36
May 1 19.62 10,48 255,56 73.46
June 1 145,33 24,80 298.67 97.68
June 17 24018 29.41 149.56 37.92
July 1 270.37 86.34 222.90 34.63 0.76 1.59
July 16 249,31 69.25 278.09 79.53 7.84 22.73
Aug. | 215.79 52.86 156.00 57.85 {7 5 62.35
Aug. 17 207.59 Lg. 43 156.86 L7 .17 162.35 76.35
Sept. 26
Oct. 17

Nov. 14
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Table 11. Grazed aboveground biomass. Live, 1969 standing dead, and 1970
standing dead material {Qfmzj.

Date Live 1969 1970

of Material 5 Standing Standing 5
Sample Dead Dead
April 1 0.00 0.00 74.50 19.65
May 1 27.20 7.47 29.87 41.37
June 1 181.18 65.80 37.97 83.13
June 17 249,78 73.52 L6.67 88.66
July 1 210.30 57.51 £1.79 56.87 28.85 13.56
July 16 286,12 92.33 T4 .64 65. 82 L4 oo 36.87
Aug. 1 193.91 £53.42 29.80 31.61 78.08 CE.18
Aug. 17 260.63 300.82 65.53 58.77 109.57 40.65
Sept. 26
Oct. 17

Nov. 14
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Table 12. \Ungrazed and grazed litter {g!mz}.

Date of Ungrazed Grazed

Sample Litter 5 Litter

April 1 108.53 21.37 251.02 107.85
May 1 98. 41 38.12 177.26 39.29
June 1 68.22 20.74 123,53 101.09
June 17 82.72 12.02 181.22 125.99
July 1 154. 34 57.26 124,83 65.72
July 16 87.56 21.72 144 .68 97.99
Aug. 1 130.47 38.87 246.52 109.17
Aug. 17 124.58 20.17 262.05 89.17
Sept. 29

Oct. 17

Hov. 14
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Table 15. Biomass collected on litter screens at each sampling date.if

Sample Sample Dates
Number May 1 June 18 Aug. 1 Sept. 29 Nov. 14
1 6.24 kg. 1 34.89 43,94
2 5.55 B2.28 40.42 47.89
3 L.56 21.74 57.80 66.42
4 L. b5 67.58 53.85 68.25
5 78.23 58.95 59.67
6 - - 68.21 60.46
Hean g/m’/date 5.20 59.91 52.35 57.78
a/

— All values are gfmz. The 36 screens were composited into 4 to 6 samples
of each collection. All screens were located in the ungrazed treatment.
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Table 16. Litter bag weights at each sampling date.
Bag Initial Sept. 30 4 Weight Nov. 14 4 Weight
Species Number Weight Weight gfmzfday Weight gfmzfday
Litter 5 5.88 4.29 0.56
6 4,72 3.53 0.42
17 7.18 4.91 0.79
19 5.36 3.83 0.5k
1 5.27
2 L.96
3 4.75
4 5.29
10 5.01
ANSC 22 5.25 3.37 0.66
24 5.43
ANGE 26 4.95
27 Ly L.38 0.49
28 6.27 £.03 0.43
PAVI 30 5.44
N 6.71 4, 35 0.83
SONU 34 7-20
i3 5.52 4.08 0.51
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APPENDIX I
FIELD DATA
Aboveground Biomass Data
Aboveground Biomass Data collected in 1970 at the Osage Site is Grass-
land Biome Data Set A2U0009. Data were collected on Form NREL-01. A sample

data form and a sample of the field data follow,



GRASSLAND BIOME

LB INTERNATIONAL BIOLOBICAL PFROERAAM

FIELD DATA SHEET - ABOVEGROUND BIOMASS

o " F sS|=| v D|lo o ) o B ] wn o wn o
» o P DIm| r S |c|= m b ® X » »> = p) o
- | m ol mig| o *slelz|™mIalm| = 2} = m =

- >l o |, % | = L - = = 0

» DATE = l=1 w = |a|4|w | Flmlo = = =
- e |02 | >»|>|= w r & = =
e L m | N1 A=y D1 5 : & A
m Day| Mo | Yr E m @ x m ﬂ T
12 | 34| 57 | g9 fio-3ifi2-13p14] 15 fre-19§30-23] 25 [27 Ro-30p 1432 34 [3637f9-adla2-45 | 4752 [54-57] 59-64
DATA TYPE

.01 Abeveground Biomass
02 Liteer
03 PBalowground Biomass
10 VYertabrate - Live Trapping
Il Weartabrate - Snap Trapping
17 Vertebrate - Collection
20 Avian Flush Census
11 Avian Road Count
11 Avian Road Count Summary
13 Avian Collection - Internal
24 Avian Collection - External
15 Avian Collection - Plumage
30 Invertebrate
40 Microblology - Decomposition
41 Microbiology - Mitrogen
41 Microbiclogy - Blomass
43 Microbiclegy - Root Decompenition
44 Microbiolegy - Respiration
SITE PHENOLOGY
[ Alw 0! Garminated or sprouted
0" Bisen 01 Early vegetation
03 Bridger 03 Prebud
04 Cottonwood 04 Bud stage
05 Dickinson 05 Early bloom
0& Hays 06 Mid-bloom
07 Hepland 07 Full bloem
08 Jornada 08 Late bloom
07 Osage 09 Milk stage
10 Pantex 10 Dough stage
[l Pawnaa Il Rips saad
11 Pastripe
TREATMENT 13 Stem curad
I Ungrazad |4 Yagetative regrowth
1 Lightly grazed 15 Regrowth flowering
3 Moderately grazed |6 Regrowth ripe seed
4  Haeavily grazed 17 Standing dead
5  Grazed 1949, I8 Winter dermant
ungrazed |970

& CLIP RANK
7 | Harvested
8 1  Harvested and ranked
7 3 Ranked

GROWTH FORM

| Perennial grass

) Annual grass

] Sedge, rush, ste.

4  Annual forb

5 Biennial forb i

& Perennial forb 1

7 Half-shrub
L &  Shrub

o ¥ Tree
0 Miscellanesus
1
HHEL. DY MATURAL RESOURCE ECOLOGY LABORATORY - COLORADD STATE UNMIVERSITY - PHOME (303} 491-5571 -

FORT COLLING, COLORADD BOS21
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Litter Data

Litter Data collected in 1970 at the Osage Site is Grassland Biome Data
Set AZUOO0Y. Data were collected on Form NREL-02. A sample data form and a

listing of the data follow.



GRASSLAND BIOME

WS INTERMNAY ONalL BYyOQLOG

Chi. PROGHARM

FIELD DATA.SHEET - LITTER

=] Wi - - | = o o =
» o z = |m| r c | =<
— . = E I'f 3 In"' : PREVIOUS
- o DATE =N el I SACK | DRY |SACK| ASH DATE
< " m|=| - NO. | WT. WT. | WT,
z m
m Day | Mo | ¥r [ |™ Day| Mo | ¥r
- §-7 |9-_l_|- 12=1 _" IS |bé=19)21-23] 25| 27-30 32-37 | 3941 4449 1-52|53-54]55.54
DATA TYPE
[ 01 Aboveground Biomass

02 Litter

03 Belowground Biomass

10 Vertebrate - Live Trapping

Il VYertebrate - Snap Trapping

1?7 WVertebrate - Collection

10 Avian Flush Census

'l Avian Road Count

1?7 Avian Road Count Summary

231 Avian Collection - Internal

24 Avian Collection - External

15 Awian Collection - Plumage

10 lInvertehrate

40 Microbiology - Decampaosition

41 Microbiology - Nitrogen

41 Microbiology - Biamass

43 Microbiclogy - Root Decompesition

Microbiology - Respiration

-

SITE

0l Ale

01 Bison

03 Bridger

04 Cottonwood

05 Dickinson

06 Hays

07 Hopland

08 Joernada

09 Osage

0 FPantex

Il Pawpee

TREATMENT

I Ungrazed

1 Lightly grazed

3 Mederately grazed

4 Heavily grazed

5 Grazted 1969, ungrazed 1970

]

7

B

9

TYPE

i Quadrat, total

Buadrat, part
T Cleared plat
4 Litter hag
i 1 QATIHA TR} LI BT B Y [ LA LY HADD RTATH v ow b T PuCWE 1303, 4% 5571 GH LINS COLODRADO BOS521
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