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HERBAGE PRODUCTION AND 
COMPOSITION FLUCTUATIONS OF 

NATURAL PLANT COMMUNITI ES AS 

RELATED TO CLIMATE AND SOIL 

TAXONOMIC UNITS 

H. B. Passey, V. K. Hugie, and Erasmus W. Williams 1 

Range vegetation is commonly measured in terms of total 
herbage and species composition. These measurements, when 
applied to natural plant communities, are the criteria by which 
rangelands are separated into range sites. One of the problems 
related to the use of such measurements is the fluctuation of 
herbage yield and species composition from year to year or over 
a period of years. 

A number of publications discuss changes in herbage yield, 
and species composition of native plant communities caused by 
improper grazing and other disturbances resulting from man's 
activities . A few publications are concerned with the changes in 
herbage production and species composition that occur naturally 
in relict areas of range vegetation. Dyksterhius (4) states 
"interplay of populations continues in the climax, but these fluc­
tuations tend to be around an average." Blaisdell (3) in his 
13 -year study of natural vegetation near Dubois, Idaho, found that 
he rbage production in the best years was more than twice that in 
10' ears. He also noted that certain environmental conditions 
w, _ favorable to one species but unfavorable to another. The 
close relationship of specific natural plant communities to soil 
types and phases of types has been reported by Heerwagen and 
Aandahl (5) and Passey and Hugie (8) . 

It is the purpose of this paper to report the results of a 
5-year study of herbage production and species composition of 
three natural plant communities on three soils in the Carey 

1. Ba nge Conservationist, Soil Scientist, and Range Conservationist, 
Soil Conservation Service, Salt Lake City, Utah. 
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Kipuka area, Idaho. This study is a part of the soi~ -c1imate-pl~nt 
investigations presently being conducted by the SOlI ConservatlOn 
Service. 

Descriptions of the Carey Kipuka and the three soils used in 
this study; Tetonia silt loam, deep over basalt; Goodington silt 
loam; and Bancroft silt loam , deep over basalt cinders, are 
presented in the preceding paper of this symposium. Schematic 
profile descriptions are presented in Figures 1, 2, and 3. 

'-\,.~I----­

IIR 

Brown (lOYRS/3) dry, dark brown (lOYR3/3) moist, silt 
loam; weak fine platy; soft; pH 5.7; 3.7% organic 
matter; clear smooth boundary. 

Brown (lOYRS/ 3) dry, dark brown (lOYR3/3) moist, .silt 
loam; weak medium and fine subangular blocky; sl~ghtly 
hard; pH 6 . 5; 3.1% organic matter; gr adual smooth 
boundary. 

Brown (lOYR5/3) dry, dark brown (lOYR4/3) moist, heavy 
silt loam' weak medium prismatic breaking into moderate 
med ium an~ fine angular, subangular, cylindrical (6) 
blocky; extremely hard; pH 6.8; 1.5% organic matter; 
gradual smooth boundary. 

Light gray (lOYR7/2) dry, grayis h brown (lOYR5/2) moist, 
silt loam' moderate medium angular, subangular, 
cylindric~l (6) blocky ; ve ry ha~d; vi~lent effervescence; 
in lower part of horizon, conta~ns th1n l enses weakly 
cemented with calcium carbonate; pH 7 .9; abrupt wavy 
boundary . 

Basal t. 

Fig. 1. Schematic profile description - Tetonia silt loam, deep over 
basalt (tentative). This soil occupies a 2% east slope and is formed in 
loess over basalt. 
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Dark grayish brown (IOYR4/2) dry, very dark grayish brown 
(IOYR3/2) moist, silt loam; weak medium and fine platy; 
soft; pH 6.S; 4.0% organic mal~er; clear smooth boundary. 

Brown (lOYRS/3) dry, dark brown (IOYR3/3) moist, silt loam; 
weak medium and fine subangular blocky; slightly hard; pH 
6.6; 1.7% organic matter; gradual smooth boundary. 

Brown (10YRS/3) dry, dark brown (lOYR4/3) moist, loam 
/Eed surface light br£wnish gray (10YR6/2) dry, dark grayish 
brown (IOYR4/2) mOist/, moderate medium subangular blocky; 
very hard; peds coat;d with bleached sand and silt; pH 6.6; 
1.1% organic matter; abrupt wavy boundary. 

Brown (10YRS/3) dry, dark brown (10YR3/3) 'moist, silty clay; 
strong medium columnar; extremely hard; clay films and 
organic staining; common pressure faces; pH 7.7; clear wavy 
boundary. 

Pale brown (lOYR6/3) dry, brown (lOYRS13) moist, silty clay; 
extremely hard; patchy clay fIlms; common pressure faces; 
moderate to strong effervescence; carbonate as veins; 
pH B.O; gradual smooth boundary. 

~':--1 "--: '1:1'.1".'1-____ _ 

~g 
'~ 

~" 

IIClca 

White (IOYRB/2) dry, pale brown (10YR6/3) mOist, Silty clay; 
massive; hard; strong effervescence; pH 7.9; many basalt 
stones; clear irregular boundary. 

Very pale brown (lOYR7/3) dry, brown (lOYRS/3) moist grave 11:,­
loam; massive; loose; strong effervescence; pH 8.0; abrupt 
Irregular boundary. 

91''' ~:JIIQ.-----
Basal t. 

Fig. 2. Schematic profiel description - Goodington silt loam (tentative). 
This soil is nearly level and is formed principally in basaltic ash and 
cinders. 

4" 

10" 
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Dark brown (10YR4/3) dry, dark brown (lOYR3/3) moist, silt 
loam; weak fine platy; soft; common angular basalt pebbles 
and cobbles; pH 6.6; 4.9% organic matter; clear smooth 
boundary. 

Dark brown (lOYR4/3) dry, dark brown (10YR3/~) moist, silt 
loam; weak medium subangular blocky; slightly hard; common 
basalt pebbles and cobbles; pH 6.6; 3.2% organic matter; 

smooth boundary. 

Brown (lOYRS/3) dry, dark brown (lOYR3/3) moist, clay loam; 
weak to moderate medium prismatic, breaking to moderate 
medium angular and subangular blocky; extremely hard; thin 
clay films; common angular basalt pebbles and cobbles; 
pH 6.9 gradual wavy boundary. 

209 

32" 1-f-\y'!~I-----
Brown (lOYRS/3) dry, dark brown (10YR4/3) moist, silt loam; 

3B" 

SS" 

B3 
weak medium prismatic, breaking to moderate medium angular 
and subangular blocky; very hard; common angular basalt 
pebbles and co~bles; pH 7.6; abrupt wavy boundary. 

~----

Clca 

C2 

Very pale brown (lOYR7/3) dry, brown (lOYRS/3) moist, silt 
loam; weak fine subangular blocky; soft; many angular basalt 
pebbles and few cobbles; strong effervescence; pH B.3; clear 
irregular boundary. 

Pale brown (IOYR6/3) dry, dark brown (10YR4/3) moist, angular 
gravelly silt loam; massive; hard; moderate effervescence; 
pH B • .;1. 

Fig. 3. Schematic profile c;lescription - Bancroft silt loam, deep over 
basalt cinders (tentative). This soil occupies a 19% north facing slope and 
is formed in loess and basaltic cinder and ash materials. 

Climatic data fqr the 5-year period 1959-1963 at Craters of 
the Moon National Monument are presented in Table 1. Total 
precipitation from October 1 to March 31 is recorded as a single 
entry. Average temperature and recorded precipitation are given 
for the period April 1 to mid-July. Precipitation from mid-July 
to September 30 is not included in this table because it has little 
effect on plant growth and herbage production. 
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Common and botanical names of plant species mentioned will 
be found in the Appendix of the preceding paper. 

Table 1. Precipitation and Temperature-Craters of the Moon National 
Monument. October-March and April-July (by weeks). 

Date 1958-1959 1959-1960 1960-1961 1961-1962 1962-1963 
Month Week Pptn. Temp. Pptn. Temp. Pptn. Temp. Pptn. Temp. Pptn. Temp. 

In. of. In. of. In. of. In. of. In. of. 

October- March 5. 03* 6.87 4.63 8.84 7.27 
April 1st 0.00 38 0.00 51 0.00 40 0.00 39 1. 03 37 

2nd O. 04 39 0.00 41 0.05 37 0.00 43 0.48 38 

~,) 
;lrd 0.10 42 O. 18 40 0.58 41 0.00 51 0.39 35 
4th 0.79 45 0.68 38 0.04 40 0.52 45 1. 15 37 
5th 0.30 43 0.12 45 0.04 44 0.02 48 0.12 47 
6th 0.15 51 0.00 56 0.03 46 0.02 51 0.72 49 
7th 0.71 42 0.05 44 0.76 48 2.31 44 0.26 48 
8th 0.25 44 0.01 45 0.03 60 0.78 46 0.81 57 

June 9th 0.00 57 0.00 61 0.91 58 1. 03 51 0.79 56 
lOth 0.16 57 0.33 58 0.15 61 0.03 49 1. 02 48 
11th 0.05 67 0.00 61 0.04 65 0.34 58 2.35 56 
12th 0.29 65 0.00 61 0.00 72 0.03 65 0.58 57 

July 13th 0.61 57 0.02 63 0.00 68 0.10 66 0.13 56 
14th 0.00 63 0.00 67 0.59 68 0.00 64 0.00 67 

Total & aver. 8.48 51 8.26 52 7.80 53 14.02 51 17.10 49.1 

• PrecIpitation data avallable only sInce December 1958 . 

METHODS 

) The methods and techniques used in this study are presented 
by Passey and Hugie (7). 

RESULTS 

Total yields of air-dry herbage in pounds per acre and species 
composition, by percent of weight for 5 years on Tetonia silt 
loam, deep over basalt; Goodington silt loam; and Bancroft silt 
loam, deep over basalt cinders, are presented in Tables 2, 3, and 
4 and Figures 4, 8, 9, and 10. 
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Table 2. Total Yield (Weight Air-Dry Herbage Per Acre) and Species 
Composition for 5-year Period 1959-1963*, Tetonia silt loam, deep over 
basalt. 

Plant specIes 1959 1960 1961 1962 1963 Average 

lb. + 1. lb. 1, lb. 1, lb. 1. lb. '70 lb. 1. 
Idaho fescue 295 37 387 39 218 30 408 29 242 17 309 30 
Bluebunch whea~rass 93 12 130 13 111 16 124 8 181 13 128 12 
Sandberg & Nevada blue-

grass 46 6 86 9 53 7 263 19 222 16 134 12 
PraIrIe junegrass 53 7 44 4 38 5 90 6 108 8 67 6 
Bottlegrush squlrreJtall 2 Tf 7 T 12 1 5 T 

Total grasses 489 62 649 65 420 58 892 62 765 55 643 60 

TaperUp hawksbeard 41 5 63 6 43 6 82 6 27 2 50 5 
Arrowleaf balsamroot 34 4 4 T 9 1 13 1 12 1 
Narrowleaf mllkvetch 30 4 50 5 20 3 85 6 231 16 83 8 
Longleaf and Hoods phlox 12 1 18 2 18 3 32 2 52 4 26 2 
Other forbs 37 5 60 7 74 10 115 8 73 5 73 7 

Total forbs 154 19 195 20 164 23 327 23 383 27 244 23 

ThreeUp sagebrush 135 17 142 14 126 18 173 12 188 13 153 14 
Douglas rabbltbrush 5 1 6 1 10 1 24 2 24 2 14 1 

Total shrubs 140 18 148 15 136 19 197 14 212 15 167 16 

Cheatgrass 2 T 2 T 6 T 25 2 7 T 
Other annuals 5 1 • T 3 T 8 1 15 1 7 T 

Total annuals 7 1 4 T 5 T 14 40 3 14 

Total yIeld 790 100 996 100 725 100 1430 100 1400 100 1068 100 

* Based on 20 random 9.6 square foot plots. t Pounds per acre and '70 compositIon. 
Trace. 

Yields of herbage varied considerably from year to year on 
the same soils and also between the soils. Tetonia silt loam, deep 
over basalt, had the highest average yield, and Goodington silt 
loam the lowest. Total yield of air-dry forage pe;- acre was 
highest in 1962 and amounted to 1,430 pounds on Tetonia, 1,130 
pounds on Goodington, and 1,463 pounds on Bancroft. Lowest 
annual production on Tetonia and Goodington was in 1961 when 
Tetonia yielded 725 pounds per acre and Goodington 486 pounds. 
Bancroft produced its lowest yield in 1959, 648 pounds. The trend 
in herbage yield, though interrupted, appears to be slightly upward 
during the period of this study. 

Changes in annual production ofthe grasses closely paralleled 
the total herbage production during the 5-year study. The highest 
yield of grasses on all 3 soils occurred in 1962 and the lowest 
in 1961. On Tetonia silt loam, deep over basalt, the 1962 yield of 
grass was slightly more than double the 1961 yield. Production 
of grass on Goodington silt loam and Bancroft silt loam, deep over 
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Table 3. Total Yield (Weight Air-Dry Herbage per Acre) and Species 
Composition for 5-Year Period 1959-1963* Goodington sUt loam. 

Plant species 

Idaho fescue 

~ 
lb. t '7, 
130 25 

Bluebunch wheatgrass 
Sandberg" Nevada blue-

49 9 

grass 
Prairie junegrass 
Bottlebrush squlrreltall 
Thurber needlegrass 

Total grasses 

58 11 
7 1 

37 7 
Tt 

Pussy toes 18 

281 53 

3 
T 
5 ~

mbstongue groundsel 2 
ngleaf & Hoods phlox 26 

ther forbs 11 7 23 

Total forbs 

Big sagebrush 
Threetip sagebrush 
Douglas rabbltbrush 

Total shrub yield 

Cheatgrass 
Other annuals 

Total annual yield 

Total yield 

163 31 

33 6 
22 4 
19 4 

74 14 

12 2 

12 2 

530 100 

1960 

lb. % 
193 29 

45 7' 

99 15 
7 1 

52 8 
2 T 

398 60 

43 7 
22 3 
22 3 

118 18 

205 31 

27 4 
13 2 

9 1 

49 7 

12 2 

~ 
lb. % 

96 20 
36 7 

58 12 
10 2 
45 9 
4 1 

249 51 

42 9 
15 3 
26 5 

114 23 

197 40 

19 4 
8 2 
8 2 

35 8 

5 1 

~ 
lb. '7, 

199 17 
83 7 

325 28 
28 2 

114 10 
16 1 

765 66 

52. 5 
14 1 
47 4 

219 19 

332 29 

23 2 
2 T 
6 1 

31 3 

10 1 
18 1 

12 2 5 1 28 2 

664 100 486 100 1160 100 

1963 

lb. % 
108 11 

78 8 

260 26 
30 3 

197 20 
10 1 

683 69 

66 7 
1 T 

55 6 
143 14 

265 27 

10 1 
1 T 

14 1 

25 2 

7 1 
9 1 

16 2 

989 100 

Average 

lb. '7, 
145 19 

58 8 

160 21 
16 2 
89 12 

7 1 

475 63 

44 6 
11 1 
35 5 

142 18 

232 30 

22 3 
9 1 

11 1 

42 5 

3 T 
15 2 

18 2 

766 100 

* Based on 20 random 9.6 square foot plots. t Pounds per acre and % composition. 
t Trace. 

basalt, in 1962 was more than 3 times their yield in 1961. Over 
the 5-year period, grasses accounted for 60% of the total yield 
on Tetonia, 63% on Goodington, and 78% on Bancroft. 

During the 5-year period the percent of Idaho fescue generally 
decreased on all 3 soils. The highest yield of Idaho fescue was 
):oduced on Bancroft silt loam. On this soil it makes up 33% of 
the total herbage yield. The year 1962 was the highest production 
year on all 3 soils for Idaho fescue. Bancroft silt loam produced 
369 pounds of air-dry herbage in both 1960 and 1962. The average 
production of Idaho fescue was the lowest on Goodington silt 
loam and the greatest fluctuation in percentage of annual yield 
occurred on this soil. In 1962 the yield of this grass was twice 
the amount produced in 1961. 

Fluctuation in yield and percent composition of blue bunch 
wheatgrass was less than that of Idaho fescue and was erratic 
without any definite trend. Tetonia silt loam was the highest 
producer of this grass and Goodington silt loam the lowest. 
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Table 4. Total Yield (Weight Air-Dry Herbage Per Acre) and Species 
Composition for 5-Year Period 1959-1963* Bancroft silt loam, deep over 
basalt cinders. 

Plant species 1959 

lb. t '7, 
Idaho fescue 297 46 
Bluebunch wheatgrass 101 16 
Sandberg" Nevada blue-

grass 92 14 
Prairie junegrass 28 4 
Great Basin wlldrye 6 1 

Total grasses 524 81 

Tapertip hawksbeard 42 7 
Longleaf & Hoods phlox 9 1 
Other forbs 34 5 

Total forbs 85 13 

Big sagebrush 
Threetlp sagebrush 18 3 
Douglas rabbltbrush 18 3 

Total shrubs 36 6 

Cheatgrass 
Other annuals 3 Tt 

3 T 

1960 

lb. % 
369 41 
III 12 

164 18 
30 3 
16 2 

690 76 

55 6 
15 2 
83 9 

153 17 

5 T 
19 2 
20 2 

44 15 

10 1 
6 1 

16 2 Total annuals 

Total yield 648 100 903 100 

* Based on 20 random 9.6 square foot plots. 
t Trace, 

1961 

lb. % 
255 37 

84 12 

86 13 
29 4 
12 2 

466 68 

54 8 
15 2 
97 14 

166 24 

6 1 
13 2 
12 2 

31 5 

12 2 
9 1 

1962 

lb. '7, 
369 26 
191 13 

617 43 
32 2 
21 1 

1230 85 

61 4 
11 1 
99 7 

171 12 

7 T 
18 1 
20 1 

45 2 

12 1 
5 T 

1963 

lb. '7, 
300 28 
149 14 

309 29 
63 6 

6 Tt 

827 77 

110 10 
15 1 
81 8 

206 19 

8 
15 

23 2 

10 
11 

Average 

lb. '7, 
318 33 
127 13 

254 27 
36 4 
12 1 

747 78 

64 7 
13 1 
79 8 

156 16 

4 T 
15 2 
17 2 

36 4 

9 
7 

21 3 17 1 21 2 16 2 

684 100 1469 100 1077 100 955 100 

t Pounds per acre and % composition. 

The yield of Sandberg and Nevada bluegrass fluctuates more 
widely than that of any other grass species studied. Average was 
highest on Bancroft silt loam where the combined yield of the 2 
grasses was 254 pounds of air-dry herbage per acre or 27% of 
the total. The highest production year for these 2 grasses was 
1962. On Tetonia, Goodington and Bancroft soils, they produced 
263, 325, and 617 pounds of herbage, respectively. On Bancroft 
silt loam the herbage yield of Nevada and Sandberg bluegrass in 
1962 was 7 times higher than it was in 1961, the lowest pro­
duction year. 

Prairie junegrass contributed a small amount of herbage on 
all three soils. Thurber needlegrass contributed some herbage 
on Goodington silt loam. Great Basin wild rye also contributed a 
small amount of herbage on Bancroft silt loam. 

BotUebrush squirreltail grew on both the Goodington and 
Tetonia soils but was important as a producer of herbage only on 
the Goodington soil. Highest production year for this grass on 
Goodington silt loam was in 1963 when it produced 127 pounds of 
herbage or 20% of the total. 
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Fig. 4. Total air-dry herbage yield per acre 1959-1963. 
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Precipitation, Craters of the Moon National Monument, 1959-1963. 
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The yields of forbs during the five-year period fluctuated 
less than the yields of grasses, During the study period, forbs 
increased slightly, both in absolute yield and in percentage of 
composition. The forbs on Goodington silt loam were mainly 
low, mat forming, early growing species. On Tetonia and Ban­
croft soils, the principal forbs were erect and later growing 
species. 

The forage yield of shrubby species fluctuated least during 
the 5-year period. Shrubs were an important component of the 
plant community only on Tetonia silt loam, deep over basalt. On 
this soil, threetip sagebrush and Douglas rabbitbrush produced 
an average yield of 167 pounds per acre or 16% of the total pro­
duction. Highest yield during the study period was 212 pounds 
in 1963 and the lowest was 136 pounds in 1961. During the 5-year 
period, forage yield of shrubs increased slightly on Tetonia, was 
constant on Bancroft and decreased slightly on Goodington. 

Herbage production from annuals on the three soils was 
minor. In the high moisture years of 1962 and 1963, there was 
a marked increase in cheatgrass. 

The distribution of preCipitation, calculated water balance, 
evapotranspiration, and soil moisture were studied to assist in 
the understanding of composition and yield fluctuations of the 
plant communities. 

As an aid to further analysis of the climate, yearly weather 
records at the Craters of the Moon National Monument were 
subjected to calculations as outlined by Arkley and Ulrich (1). 
The actual and potential evapotranspiration and water balance 
(water available for soil storage) were calculated (Figure 6). 
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Fig. 6. Calculated weather data Craters of the Moon National Monument 
1960-1963. 
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Soil moisture samples were collected twice each year from 
each horizon of the three soils studied. The soils were sampled 
at the beginning of the growing season in the first part of April, 
and gain during the last part of June or early part of July at the 
end of the growing season. With these data and the volume weight 
of the various soils horizons, the amount of water removed from 
the soil during the growing season was determined (Figure 7). 
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hI 
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l. 7. Shaded area represents inches of water removed from the soil 
~1959-1963). Based on soil moisture samples taken at the beginning 
(solid line) and end of the growing season (dash line). 

A rain gauge at the Carey Kipuka was used to measure the amount 
of precipitation received at the study site during the growing 
season. These combined measurements gave a fairly reliable 
measure of the water used by plants. These data indicate that the 
average production of air-dry herbage per inch of water used 
was 129 pounds per acre on Tetonia silt loam, deep over basalt; 
94 pounds on Goodington silt loam; and 118 pounds on Bancroft 
silt loam, deep over basalt cinders. 
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Fig. 8. Air-dry herbage production Tetonia silt loam (A) grasses, forbs, 
shrubs; (B) grass species. 
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Fig. 9. Air-dry herbage production, Goodington silt loam (A) grasses, forbs, 
shrubs; (B) grass species. 
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Correlation coefficients 0:1' herbage production and various 
distribution periods of precipitation, calculated water balance 
and evapotranspiration and total water used in herbage production 
were calculated and are presented in Table 5. These coefficients 
are not conclusive because of the small sample and, therefore, 
their levels of significance were not determined. 

Table 5. Correlation Coefficients Between Precipitation Periods*; Cal­
culated Water Available for Storage and Actual Evapotranspiration*' 
Total Water Used in Herbage Production; and Total Air-Dry Herbag~ 
Yield (1959-1963). 

Factors correlated 
with herbage 

) production 

Preclpltation* 

October-September 
October- March 
October-June 
April-June 

Calculated* 

Water available for soil storage 
(March) 

Actual evapotranspiration 
Total water used In production of 

Tetonia 

O. 75 
O. 93 
0.94 
O. 76 

O. 81 
0.99 

Coefficien ts 

Goodington Bancroft All soils 

O. 72 0.55 0.60 
O. 95 O. 97 O. 87 
0.87 O. 91 0.65 
0.68 0.50 0.59 

O. 87 O. 95 O. 80 
0.98 0.89 0.86 

herbaget 0.92 0.99 0.95 0.88 

* Based on climatic data, Craters of the Moon National Monument, 1958-1963. 
t Includes water removed from the soil during the growing season and precipitation 

April through June, at the Carey Kipuka. ' 

DISCUSSION 

') The total herbage production and species composition as 
determined by weight, fluctuate widely from year to year and be­
tween soil taxonomic units in the same year. It appears, however, 
that these fluctuations are not cumulative in altering the com­
position and production of natural plant communities. These 
findings are in agreement with Blaisdell (3) who reported that 
production and composition of natural vegetation fluctuate widely 
from year to year and over a period of years. 

Characteristic plant communities for each of the three soils 
included in this study have been described in our preceding paper 
"Soil taxonomic units and potential plant community relationships 
in a pristine range area of southern Idaho." 
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Tetonia silt loam was the most productive soil, Bancroft 
silt loam was second, and Goodington silt loam was the least •. 

Herbage production of grasses and forbs fluctuates more 
widely than the production of shrubs and annuals. This is to be 
expected because grasses and forbs contribute a large percentage 
of total herbage than do shrubs and annuals. 

Herbage yields of individual plant species varied considerably 
in degree of fluctuation from year to year and between the soil 
units. The yield of 2 shallow-rooted, early-maturing grasses, 
Sandberg and Nevada bluegrass, was especially erratic. These 
2 grasses produced 7 times as much herbage on Bancroft in 1962 
as they did in 1961. Moderately deep-rooted, later-maturing 
grasses, such as Idaho fescue and bluebunch wheatgrass, fluctuated 
much less in their annual production than did Nevada and Sand­
berg bluegrass and, therefore, are more dependable producers of 
herbage than the shallow-rooted species. Variation in the yield 
of individual plant species was not always consistent with variations 
in total yield. Environmental conditions that are favorable to the 
growth of one plant species during a specific year may be less 
favorable to the growth of another. This agrees with Blaisdell 
(3) and Arnold (2) who reported that specific weather conditions 
may be favorable to the growth of one plant species but unfavorable 
to another. 

Correlation coefficients between total annual yield and dif­
ferent periods of precipitation over the five-year period indicate 
that precipitation during October through March has greater 
influence on yield than in other periods of the year (Table 5). 
These data agree with the work of Blaisdell (3) who found that 
precipitation during the nine months prior to the growing season 
influenced herbage yield more than precipitation during the growing 
season. Total herbage yield also appears to be correlated closely 
with the water available for soil storage at the end of March and 
water evapotranspiration' during the growing season. Precipi­
tation during the late fall and winter is stored in the soil and used 
by plants during the growing season when precipitation is usually 
inadequate for their needs. As expected, total herbage yield was 
directly related to total water used. 

Soil taxonomic units differ in their ability to absorb, retain, 
and release water. As indicated in Table 5, the correlation between 
herbage yield and moisture storage and use for individual soils 
is higher than correlation between herbage yield and moisture 
factors for all soils. 

At Craters of the Moon National Monument the precipitation 
in 1963 prior to the growing season was 7.27 inches and during 
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the growing season was 9.77 inches. Moisture content of the soil 
at the end of the growing season indicated that evapotranspiration 
during the growing season slightly exceeded precipitation. The 
moisture deficiency, however, was not great enough to affect plant 
growth, yet herbage yields on all 3 soils were less in 1963 than 
in 1962. The reduction was greatest on Bancroft silt loam that 
is on a 15% northern slope. Yield and soil moisture data indicate 
that lower temperatures along with reduced solar radiation 
probably inhibited plant growth in 1963. High herbage yields 
coincident with high temperatures in 1962 are additional evidence 
that temperature is an important factor in annual fluctuations in 
plant growth on the Carey Kipuka. 

) 
SUMMARY 

This study was conducted on an undisturbed range area 
located 25 miles northeast of Carey, Idaho. Total herbage yield 
and species composition ofthree natural plant communities growing 
on different soil taxonomic units with the same general climate 
were studied over a 5-year period, 1959 to 1963. Herbage yield 
and species composition were determined on a weight basis. 

Annual yields of herbage and species composition varied 
considerably from year to year and between soils in the same 
year. Fluctuations in production and composition apparently are 
not cumulative and, consequently, do not permanently alter the 
plant community. Yields of grasses, forbs, shrubs, and annuals 
vary widely over the years, but yields of grasses and forbs 
fluctuate more than shrubs and annuals. 

The degree of fluctuation in plant species varied from year 
to year for soils and for the plant species. Sandberg and Nevada 
}luegrass herbage production fluctuated widely and was not de­
pendable, but Idaho fescue and bluebunch wheatgrass fluctuated 
considerably less and consequently were more dependable pro­
ducers. 

In addition to weather conditions, soil characteristics such 
as depth to impervious basalt, presence of restrictive clay 
horizons, and direction of soil slope influence the production and 
composition of natural plant communities. 

Herbage production is closely correlated to precipitation 
during the siX months preceding the growing season, to available 
water in the soil at the end of March, to actual evapotranspiration, 
and to the total water used in herbage production. 
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