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Th e Yearling Cattle on 
Crested Wheatgrass Past&e to 
Energy, Protein and Sodium Supplementation’ 

JOE D. WALLACE, FARRIS HUBBERT, JR.2 AND 
R. J. RALEIGH 

Assistant Professor of Animal Science, Oregon State 
University; Associate Professor of Animal Science, Uni- 
versity of Arizona and Assistant Professor of Animal 
Nutrition, Oregon State University 

The sale of yearling feeder cat- 
tle represents a considerable 
share of ranch income in the 
western range area. In an effort 
to maximize p r o f i t s derived 
from the sale of such animals, 
progressive stockmen are con- 
tinually striving for more effi- 
cient utilization of basic winter 
and summer feed resources. In- 
creasing efficiency of feed utili- 
zation through supplementation 
under western range conditions 
is usually centered around feed- 
ing a minimum amount of select- 
ed concentrates to supply essen- 
tial nutrients that are deficient 
in the hay or range forage. 

Winter supplementation h a s 
become a common practice in 
many ranch operations. Numer- 
ous workers have shown bene- 
ficial effects of. feeding various 
supplements with winter rough- 

1A contribution from Squaw Butte 
Experiment Station, Burns, Oregon. 
This station is jointly operated by 
the Oregon Agricultural Experi- 
ment Station and Crops Research 
Division, Agricultural Research 
Service, U. S. Department of Agri- 
culture. Technical Paper No. 1537, 
0 r e g on Agricultural Experiment 
Station. 

2 Formerly Associate Professor of 
Animal Nutrition, Oregon State 
University. 

ages (Brouse, 1955; Bohman and 
Torell, 1956; Embry, et al. 1958). 
Other workers have described 
conditions under which supple- 
mentation may be profitable on 
winter ranges (Rowden, et al. 
1961; Anderson, et al. 1957; Boh- 
man, et al. 1955; Guilbert and 
Hart, 1946). Under winter hay 
feeding conditions or where cat- 
tle are wintered on the range the 
problem of devising an effective 
supplement c a n be relatively 
simple. This is true because the 
basic roughage (hay or mature 
range forage) is generally stable 
with respect to availability and 
nutrient content. 

Feeding of young cattle on 
summer range may be con- 
sidered where additional gain 
is sufficient to offset the costs of 
supplements and extra labor in- 
volved. The first and primary 
step in establishing a range sup- 
plementation program is to prop- 
erly evaluate nutrients m a de 
available by range forage at var- 
ious stages of maturity in terms 
of animal requirements. Grow- 
ing plants are continually chang- 
ing in chemical composition and 
this generally causes a decrease 
in nutrient quality as the graz- 
ing season advances. 

1 

The primary objective of the 
work reported in this paper was 
to determine the rate of gain 
made by yearling cattle grazing 
crested wheatgrass pasture sup- 
plemented with energy (barley), 
protein (cottonseed meal), and 
sodium (salt) alone or in various 
combinations. The basic reason 
for including sodium in this ex- 
periment was to study the effect 
of an adjustment in the sodium- 
potassium ratio in the diet which 
may be attained by increased 
salt intake. A secondary objec- 
tive was to relate chemical com- 
position and in vitro cellulose 
digestibility of crested wheat- 
grass herbage collected at vari- 
ous intervals to animal perform- 
ance. 

Experimental Procedure * 

Experimental studies summar- 
ized in this paper were conduct- 
ed at the Squaw Butte Experi- 
ment Station during the grazing 
seasons of 1958 and 1959. Crop- 
year precipitation during 1958 
and 1959 was 143 and 54 percent 
of the m e d i a n precipitation 
about 11.3 inches for the area, 
respectively (Sneva and Hyder, 
1962). Experimental periods ex- 
tended from May 15 to Septem- 
ber 3 in 1958 and from May 12 
to August 4 in 1959. The study 
was terminated on August 4 in 
1959 because of a shortage of 
range forage resulting from the 
relatively 1 i m i t e d amount of 
moisture that year. 

At the beginning of the ex- 
perimental period each year, 48 
uniform Hereford yearlings were 
randomly alloted to 8 experi- 
mental treatment groups of 6 
animals each. During 1958 year- 
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ling steers were used and in 1959 
half of the animals were steers 
and half were heifers. The ani- 
mals grazed together on crested 
wheatgrass pasture during the 
entire study e a c h year. They 
were gathered each morning and 
sorted into their respective pens 
where the proper supplements 
were made available to them. 
The animals remained in the 
pens for a 2-hour period each 
day before being turned back on 
t h e pasture. A representative 
group of yearlings used in the 
1958 study is shown in Figure 1. 

ing rates; May 15-May 28, 0.25 
pound; May 28-June 11, 0.50 
p o u n d ; June 11-July 9, 0.75 
pound; July g-July 23,1.0 pound; 
July 23-August 6, 2.5 pound; and 
August 19-September 3, 3.0 
pounds per head daily. During 
the grazing season of 1959 pro- 
tein supplementation was started 
at 0.25 pound per head daily on 
May 12 and was increased to 
0.50, 1.0 and 2.0 pound on June 3, 
June 23 and July 22, respective- 
1Y. 

Sodium was provided as finely 
ground salt at the rate of 0.50 

FIGURE 1. Yearlings in supplement pens during the 1958 trial. Alleyway was used to 
sort animals into their respective pens. 

Experimental treatments were 
energy, protein and sodium sup- 
plements in a 2x2x2 factorial de- 
sign. Energy was supplied as 
barley and was fed at the rate 
of 2 pounds per head daily 
throughout the entire trial each 
year. Cottonseed meal, used as 
the protein source, was gradual- 
ly increased w i t h advancing 
plant maturity each year in an 
effort to maintain at least 10 per- 
cent crude protein in the ani- 
mal’s diet. An estimation of for- 
age intake and protein analyses 
of forage samples were used in 
establishing the level of cotton- 
seed meal fed. During 1958 pro- 
tein was available at the follow- 

pound per head daily at the be- 
ginning of the 1958 trial and was 
later decreased to 0.25 pound on 
June 11 and finally to 0.10 pound 
on September 3. During the 1959 
grazing season salt was provided 
at a constant rate of 0.25 pound 
per head per day throughout this 
study. 

Chemical analyses were con- 
ducted on samples of crested 
wheatgrass herbage collected at 
various i n t e r v a 1 s during the 
study period each year. In vitro 
cellulose digestibility was deter- 
mined on the forage samples ac- 
cording to the procedure de- 
scribed by Hub b er t, et al. 
(1958a). 

The animals were individually 
weighed at different intervals 
during the study periods. All 
weights were t a k e n following 
overnight restriction from feed 
and water according to the pro- 
cedure of Harris, et cd. (1959). 

Results And Discussion 
Forage analyses and in vitro 

digestion data 

Forage chemical analyses and 
in vitro cellulose digestion data 
are shown in Table 1. The dif- 
ference between years in chemi- 
cal composition data can possi- 
bly be attributed to the fact that 
1958 was a year of relatively 
high precipitation w h i 1 e 1959 
was rather dry. The dry matter 
content of the forage remained 
at a lower level in 1958 than 
1959. Cellulose and lignin were 
higher during the 1958 season 
than on comparable dates and 
stages of growth in the 1959 
grazing season. The crude pro- 
tein decreased more rapidly in 
1958 after mid-June than in 1959 
during the s a m e period. The 
sodium-potassium r a t i o w a s 
wider during the early part of 
the season than in late season for 
both years. Potassium values 
were higher during the early 
part of the 1958 season than for 
comparable dates in 1959. 

In vitro cellulose digestibility 
values during the early part of 
the grazing season showed no 
real difference between years; 
however, the digestibility values 
declined more rapidly from mid- 
June to the end of the grazing 
season in 1958 than in 1959. The 
higher lignin content of the 1958 
samples w a s probably associ- 
ated, at least to some degree, 
with the somewhat reduced di- 
gestibility values found on these 
samples. 

General trends of the chemical 
analyses and in v&o digestion 
data of this experiment are simi- 
lar to those reported by Wallace, 
et al. (1961) in which similar 
analyses w e r e conducted on 
crested wheatgrass and several 
native grass species. 
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Table 1. Chemical composition and in vitro cellulose digestibility of crested wheafgrass herbage. 
Year and Air In vitro 

date of dry Crude cellulose 
sampling matter protein P. Ca. Na. K. Cellulose Lignin Digestibility 

1958 
- 

5/16 
5/28 
6/18 
6/27 
7/23 
8/15 

1959 
4/30 
5/18 
6/2 
6/16 
7/l 
7/15 

(Percent) - - 
.20 .OlO 
.20 .008 
.17 .006 
.17 .004 
.17 .002 
.17 .002 

- - __-------_-i-- 
2.17 20.9 3.81 58.4 
2.47 28.5 4.70 57.2 
1.53 28.0 7.37 43.5 
1.13 32.3 8.51 38.2 
0.83 29.9 7.96 25.9 
0.70 29.6 8.24 23.0 

-- 
29 
32 
44 
49 
60 
80 

--mm-- 

16.5 .340 
14.4 .244 
9.4 .196 
6.7 .187 
4.2 .164 
2.8 .062 

36 16.9 .278 _.__ .016 
59 11.5 .240 ___. .005 
78 10.0 .199 _.__ .002 
93 10.4 .194 _.__ .006 
92 8.2 .154 ___. .004 
92 6.2 .191 _-__ .003 

1.70 21.8 4.78 65.8 
1.33 24.6 4.34 53.4 
1.10 23.6 4.69 52.8 
1.53 25.5 6.53 51.1 
1.13 25.9 6.60 41.3 
0.97 28.2 6.90 36.7 

a highly significant increase in dry matter consumption. 
the 1959 t r i a 1 (Table 3). A Protein supplementation re- 
greater response to energy sup- sulted in a greater response in 
plementation was apparent dur- 1958 (especially during the latter 
ing July of 1959 than was true part of the grazing season) as 
for 1958. This was probably due compared to 1959 (Table 3). This 
to reduced forage intake brought may be attributed to lower for- 
about by drought conditions in age protein in 1958 and also to 
1959. The gain response obtained the length of the 1958 trial. The 
f r 0 m energy supplementation apparent depression of gain by 
during the 1959 trial would seem protein supplementation during 
to indicate that energy intake May and June of 1958 as shown 
from the forage was a limiting by main effect comparisons was 
factor throughout t h e season. partially caused by the reduced 
The early response from energy gains made by animals receiving 
supplementation might be at- the salt-protein combination 
tributed to the relatively low during this period (Table 2). As 
dry matter content (Table 1) shown in Table 3, a significant 
of the forage during the early protein x salt interaction was 
season which would tend to limit noted during the first, fourth 

Gain by Treatment, Weigh Period and Year. 

Animal Performance Data 

Animal gains decreased with 
advancing periods during t h e 
grazing season each year (Table 
2). Similar trends were noted by 
Frischknecht, et al. (1953) in 
grazing trials conducted on 
crested wheatgrass. In general, 
gains were higher during 1958 
than 1959. This was probably 
due to the abundance of forage 
during 1958 rather than to qual- 
ity since f 0 r a g e quality re- 
mained at a higher level during 
the 1959 grazing season (Table 
1). 

Energy supplementation r e - 
sulted in a significant increase 
in rate of gain during 1958 and 

Table 2. Summary of Average Daily 

Treatment 
Year and 

weigh 
period control salt’ CSM barley 

Salt + 
CSM 

Salt + 
Salt + CSM + CSM Average 
barley barley + barley (by periods) 

--- 
1958 

5/15-6/11 2.68 
6/l l-7/9 2.12 
7/9 -8/6 1.41 
8/6 -9/3 0.18 
Average 1.64 

1959 
5/12-6/5 1.52 
6/5 -7/15 1.52 
7/15-g/4 1.38 
Average 1.49 

Average (both yrs.) 1.56 

- - ---_ ---- -_-- (Pounds) - - - - - - - ---- --- 

2.92 2.89 2.86 2.36 2.71 2.89 2.53 2.73 
1.78 1.70 2.18 1.55 1.98 2.07 1.96 1.92 
1.41 1.58 1.26 1.59 1.55 1.55 1.81 1.52 
0.62 1.49 0.54 1.21 0.68 1.75 1.46 0.99 
1.73 1.96 1.76 1.72 1.78 2.20 1.99 1.85 

1.88 1.52 1.53 2.01 2.15 1.95 2.02 
1.60 2.02 1.96 1.79 1.67 2.14 1.90 
1.17 1.42 1.38 1.16 1.79 1.17 2.00 
1.58 1.74 1.70 1.71 1.83 1.86 1.96 
1.66 1.85 1.73 1.72 1.80 2.03 1.98 

1.82 
1.82 
1.43 
1.73 

1 Salt was mixed and fed with 0.50 lb. barley in 1958 and with 0.25 lb. CSM in 1959 in order to maintain desired 
sodium intake. 
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Table 3. Summary of influence of energy, protein and sodium (main 
effects) supplementation on average daily gain by periods and years. 

Main effects1 
Year and ’ Energy Protein Sodium 

period 0 1 0 1 0 1 C.V. 
------_ (Pounds) - - - - - - Percent 

1958 
5/15-6/l 14 2.71 2.75 2.79 2.67 2.83 2.63 14.0 
6/l l-7/9 1.79 2.052 2.02 1.82 2.02 1.82 23.0 
7/9 -8/6 1.50 1.54 1.41 1.632 1.42 1.59 24.8 
8/6 -g/34 0.88 1.11 0.50 1.483 0.99 0.99 25.9 
5/15-g/34 1.76 1.912 1.73 1.943 1.87 1.80 12.1 

1959 
5/12-6/5 1.73 1.91 1.77 1.88 1.63 2.022 33.6 
6/5 -7/15 1.73 1.92 1.69 1.96 1.91 1.74 27.0 
7/15-8/4 1.30 1.58 1.44 1.45 1.33 1.55 41.6 
5/12-8/4 1.63 1.833 1.65 1.812 1.69 1.77 13.0 

1 The zero level of each treatment main effect received no supplementation 
while the one level received supplements in accordance with the experi- 
mental design as explained in the text under experimental procedure. 

2 Significantly higher than non-supplemented animals (P< 0.05). 
3 Significantly higher than non-supplemented animals (P< 0.01). 
4 Significant (P< 0.05) Protein x Salt interaction during these periods. 

and over all period in 1958. The 
consumption of supplements 
containing salt was somewhat 
reduced during the early part of 
the 1958 trial because of the rela- 
tively high salt level fed. 

The lack of consistent response 
to both protein and energy sup- 
plements during the first period 
of 1958 may, on the other hand, 
indicate the supplementation 
during this period is unnecessary 
and may be detrimental. 

The 1958 data indicated that 
the high level of salt fed (0.5 
pound per head daily) with cot- 
tonseed meal and barley de- 
creased performance during the 
first month. The daily feeding 
of 0.25 pound salt per steer dur- 
ing 1959 appeared to increase the 
performance obtained from feed- 
ing cottonseed meal and barley 
alone (Table 2) . The significant 
response resulting from salt sup- 
plementation during the first 
period of 1959 might be par- 
tially attributed to an adjust- 
ment of sodium: potassium ratio 
in the animal’s diet. The work 
of Hubbert, et al. (195813) sug- 
gested that a more suitable 
media was provided for rumen 
bacteria when the sodium: po- 

tassium ratio in the animal’s diet 
was approximately 1 to 1. 

Where salt was fed in combi- 
nation with cottonseed meal 
there was an apparent depres- 
sion in gain compared to cotton- 
seed meal alone (Table 2). This 
was true during both years but 
was considerably more evident 
during the 1958 study. The re- 
striction in performance result- 
ing from high salt intake was 
possibly due to reduced forage 
intake brought about by in- 
creased water consumption. 
Crampton (1956) reported that 
forcing animals to consume an 
excess of water may limit their 
intake of nutrients because of 
the limited capacity of the di- 
gestive system. Results of this 
study suggest the need for a 
thorough evaluation of the in- 
fluence of salt-protein mixtures 
as supplements for young cattle 
on range. 

SUMMARY 
Energy (barley), protein (cot- 

tonseed meal) and sodium (salt) 
supplements were fed alone and 
in all possible combinations to 
yearling cattle on crested wheat- 
grass pasture during two grazing 
seasons. 

Both energy and protein sup- 
plementation resulted in signifi- 
cant increases in rate of gain 
each year. Energy supplementa- 
tion appeared more favorable 
when forage was somewhat lim- 
ited or when dry matter content 
of the forage was relatively low. 
The primary response to protein 
supplementation occurred during 
the latter part of the grazing 
season. 

Supplementation of sodium 
(salt) resulted in a significant 
gain response during the early 
part of one year and appeared 
somewhat detrimental to per- 
formance during the other year. 
When salt was fed in combina- 
tion with cottonseed meal, year- 
ling gains were reduced com- 
pared with those from cotton- 
seed meal alone. 

Chemical analyses and in vitro 
cellulose digestibility values of 
crested wheatgrass samples col- 
lected each year during the graz- 
ing season were presented. 
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Native Grass and Crested Wheatgrass Prdduction 
as Infl&ncedw by Fertilizer Placement 
and Weed Controll 

D. E. SMIKA, H. J. HAAS, AND G. A. ROGLER 

Soil Scientists, Soil and Water Conservation Research 
Division; and Research Agronomist, Crops Research Di- 
vision, Agricultural Research Service, U. S. Department 
of Agriculture, Mandan, North Dakota. The senior au- 
thor is presently located at North Platte, Nebraska 

In foreign countries %nd in 
most areas of the United States, 
fertilization of grassland is being 
practiced more extensively than 
ever before. The most conven- 
ient and most widely used meth- 
od of fertilizer application is sur- 
f a c e broadcasting. A n o t h e r 
method - subsurf ace placement 
-has gained popularity in re- 
cent years, largely because of the 
manufacture of machines speci- 
fically designed for this purpose. 
But does subsurf ace-placed f er- 
tilizer produce greater yield in- 
creases than fertilizer broadcast 
on the surface? 

Karlorisky (1957) found over 
a a-year period that subsurface 
placement of phosphorus ferti- 
lizer resulted in 1 owe r grass 
yields than surface broadcasting. 
The National Joint Committee 
on Fertilizer Application (1948) 
reported that there is no need 
for incorporating any fertilizer 
material into the soil for grass 

-- 
K!ontribution from Soil and Water 
Conservation Research Division and 
Crops Research Division, Agricul- 
tural Research Service, U. S. De- 
partment of Agriculture. 

unless liquid or gaseous forms of 
nitrogen are u s e d. Neller and 
Hutton (1957) working in Flori- 
da found that depth of fertilizer 
placement did not significantly 
affect growth of grass. 

In the Northern Great Plains 
cool-season grass species such as 
western wheatgrass (Agropyron 
smithii), needle-and-thread grass 
(Stipa corn&a), and c r e s t e d 
wheatgrass (Agropyron deser- 
torum) respond to nitrogen fer- 
tilization w i t h very vigorous 
growth in early spring (Rogler 
& Lorenz, 1957). However, weeds 
and various sage species present 
in much of the grassland will 
also r e s p o n d to nitrogen and 
make heavy growth, particularly 
during the first growing season 
after fertilization. 

Vigorous cool-season g r a s s 
growth and perennial w e e d 
growth may suppress warm-sea- 
son annual weed growth. In a 
review on pasture weed control 
in the North Central Region, 
Klingman (1956) reported that 
fertilizer helped control some 
weeds, particularly annuals, by 
developing dompetition f r o m 

grasses. H a y and Quellettee 
(1959) obtained some weed con- 
trol with fertilizer alone, but 
best results from the standpoint 
of both yield of grass and ab- 
sence of weeds in pastu?es were 
obtained when fertilizer tie%- 
ment was supplemented by 2,4-D 
applications. 

The study reported herein was 
conducted at the Northern Great 
Plains Field Station, Mandan, 
North Dakota. T h e objectives 
were to (1) determine the effect 
of one application each of sur- 
face broadcast and subsurface 
placed nitrogen and phosphorus 
fertilizer on the yield of native 
grass a n d crested wheatgrass, 
and (2) determine the effects of 
chemical weed spray and ferti- 
lizer and the interaction of these 
treatments on the con t r 01 of 
fringed sage and other weeds 
and the subsequent effect on the 
yield of grass in the two pas- 
tures. 

Methods and Materials 

This experiment w as con- 
ducted on two sites. One was 
isolated from grazing in a native 
pasture that had been heavily 
grazed for 42 years. The second 
site was isolated from grazing in 
a crested wheatgrass pasture 
which had been seeded in 1932 
and grazed annually from that 
time on. The native grass area 
at the beginning of the study 
was a mixed-prairie type, about 
80 percent blue grama (Boute- 
Zoua grucilis). Other grass spe- 
cies were western wheatgrass, 
needle-and-thread, and thread- 
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Native Grass and Crested Wheatgrass Prdduction 
as Infl&ncedw by Fertilizer Placement 
and Weed Controll 

D. E. SMIKA, H. J. HAAS, AND G. A. ROGLER 

Soil Scientists, Soil and Water Conservation Research 
Division; and Research Agronomist, Crops Research Di- 
vision, Agricultural Research Service, U. S. Department 
of Agriculture, Mandan, North Dakota. The senior au- 
thor is presently located at North Platte, Nebraska 

In foreign countries %nd in 
most areas of the United States, 
fertilization of grassland is being 
practiced more extensively than 
ever before. The most conven- 
ient and most widely used meth- 
od of fertilizer application is sur- 
f a c e broadcasting. A n o t h e r 
method - subsurf ace placement 
-has gained popularity in re- 
cent years, largely because of the 
manufacture of machines speci- 
fically designed for this purpose. 
But does subsurf ace-placed f er- 
tilizer produce greater yield in- 
creases than fertilizer broadcast 
on the surface? 

Karlorisky (1957) found over 
a a-year period that subsurface 
placement of phosphorus ferti- 
lizer resulted in 1 owe r grass 
yields than surface broadcasting. 
The National Joint Committee 
on Fertilizer Application (1948) 
reported that there is no need 
for incorporating any fertilizer 
material into the soil for grass 

-- 
K!ontribution from Soil and Water 
Conservation Research Division and 
Crops Research Division, Agricul- 
tural Research Service, U. S. De- 
partment of Agriculture. 

unless liquid or gaseous forms of 
nitrogen are u s e d. Neller and 
Hutton (1957) working in Flori- 
da found that depth of fertilizer 
placement did not significantly 
affect growth of grass. 

In the Northern Great Plains 
cool-season grass species such as 
western wheatgrass (Agropyron 
smithii), needle-and-thread grass 
(Stipa corn&a), and c r e s t e d 
wheatgrass (Agropyron deser- 
torum) respond to nitrogen fer- 
tilization w i t h very vigorous 
growth in early spring (Rogler 
& Lorenz, 1957). However, weeds 
and various sage species present 
in much of the grassland will 
also r e s p o n d to nitrogen and 
make heavy growth, particularly 
during the first growing season 
after fertilization. 

Vigorous cool-season g r a s s 
growth and perennial w e e d 
growth may suppress warm-sea- 
son annual weed growth. In a 
review on pasture weed control 
in the North Central Region, 
Klingman (1956) reported that 
fertilizer helped control some 
weeds, particularly annuals, by 
developing dompetition f r o m 

grasses. H a y and Quellettee 
(1959) obtained some weed con- 
trol with fertilizer alone, but 
best results from the standpoint 
of both yield of grass and ab- 
sence of weeds in pastu?es were 
obtained when fertilizer tie%- 
ment was supplemented by 2,4-D 
applications. 

The study reported herein was 
conducted at the Northern Great 
Plains Field Station, Mandan, 
North Dakota. T h e objectives 
were to (1) determine the effect 
of one application each of sur- 
face broadcast and subsurface 
placed nitrogen and phosphorus 
fertilizer on the yield of native 
grass a n d crested wheatgrass, 
and (2) determine the effects of 
chemical weed spray and ferti- 
lizer and the interaction of these 
treatments on the con t r 01 of 
fringed sage and other weeds 
and the subsequent effect on the 
yield of grass in the two pas- 
tures. 

Methods and Materials 

This experiment w as con- 
ducted on two sites. One was 
isolated from grazing in a native 
pasture that had been heavily 
grazed for 42 years. The second 
site was isolated from grazing in 
a crested wheatgrass pasture 
which had been seeded in 1932 
and grazed annually from that 
time on. The native grass area 
at the beginning of the study 
was a mixed-prairie type, about 
80 percent blue grama (Boute- 
Zoua grucilis). Other grass spe- 
cies were western wheatgrass, 
needle-and-thread, and thread- 
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Table 1. Seasonal. April through July, climatic data during period of study 
and long iime average. Norihern Greaf Plains Field Siafion, 
Mandaa North Dakota. 

Precipitation (inches 
Evaporation (inches) 
Mean seasonal temperature 

Maximum (“F) 
Minimum (OF) 

1958 1959 1960 

8.74 5.28 10.94 
21.91 23.40 22.53 

70 72 71 
46 46 45 

45 year 
average 

9.34 
21.80 

68 
46 

leaf-sedge (Carex filifolia). The 
crested wheatgrass pasture con- 
tained only a sparse stand of the 
original grass. Both areas had a 
very high infestation of fringed 
sage (Artemisia frigida). Other 
weeds of importance growing on 
the plots of both areas were 
marestail (Erigeron canadensis 
L.) , dandelion (Taraxacum of- 
ficinale), and t a n s y mustard 
(Descurainia pinnata). 

The soil at both experimental 
sites is Eakin silt loam, which 
consists of a loess layer of about 
24 inches over glacial till. At 
both sites the O-to- g-and 6- 12- 
inch d e p t h s had a saturated 
paste pH of 6.5 and 6.6, respec- 
tively. The average total nitro- 
gen content of the O-to 6-and 6-to 
12-inch depths was .274 and .160 
percent, respectively, at the na- 
tive grass plot site and .239 and 
.126 percent, respectively, at the 
crested wheatgrass plot site. So- 
dium bicarbonate soluble phos- 
phorus content of the O-to 6-and 
6-to la-inch depths was 25 and 
13 pounds of P205 per acre, re- 
spectively, in both plot areas. At 

this phosphorus level, yield re- 
sponse to phosphorus fertilizer 
was considered probable. 

Climatic data during the 3 
years of the study and 45-year 
averages are presented in Table 
1. 

A split-split plot design with 
three replications was used in 
both study areas. Main plots 
were fertility treatments-O-O, 
40-0, 80-0, 160-0, O-40, 80-40, and 
80-80 pounds of nitrogen (am- 
monium nitrate) and P205 
(triple s u p e r phosphate) per 
acre, respectively. Subplots (11.8 
by 24 feet) were fertilizer appli- 
cation methods-surface broad- 
cast and subsurface placement 
at a 4-inch depth. One-half of 
each non-fertilized p 1 o t was 
treated with the drill without 
fertilizer to determine the effect 
of the drill alone. Fertilizer was 
applied only once, on October 28 
or 29, 1957, by means of a John 
Deere Grassland Drill.2 This im- 
plement had 2-inch shoes spaced 
ten inches apart. One-half of 
each subplot w a s sprayed on 
June 9, 1958 at the rate of ap- 

Table 2. 1958-60 average ovendry yields of native grass by fertilizer freaf- 
menfs and method of application. 

Grass Yields 

Fertilizer Fertilizer 
treatments surf ace 

N-P205 broadcast 

Fertilizer subsurface placed 

drill effect drill effect 
included deducted 

A---_------ (Pounds/Acre) - - - - - - - - - - - 
o-o 340 490” 340 

40-O 490 600 450 
80-O 800 940 790 

160-O 1100 1190 1040 
O-40 290 480* 330 

80-40 710 920* 770 
80-80 770 910 ‘760 

* Significantly greater than surface broadcast yield (P 95 or greater), 

proximately 2.5 pounds 01 acid 
equivalent 2,4-D ester per acre. 

The crested wheatgrass and 
native grass p lo t s were har- 
vested each year in late June and 
late July, respectively. The grass 
on both sites was harvested at 
approximately one-inch above 
the ground. Sage and other 
weeds were hand-separated from 
the grass and the amount of each 
determined on a dry w eight 
basis. 

Results and Discussim 
Native Grass Study 

Fertilizer placement - Grass 
yields were greater f r o m the 
subsurface-placed than from the 
s u r f a c e broadcast treatment 
(Table 2) . The difference, how- 
ever, was due to the cultivating 
effect of the drill rather than to 
placement of fertilizer. That is, 
when the increase due to the 
drill alone on the non-fertilized 
treatment was deducted from 
the yield of each of the other 
subsurface-placed f e r t i 1 i z e r 
treatments, there was no differ- 
ence in yield due to placement of 
fertilizer. Grass height on plots 
in which fertilizer was subsur- 
face placed averaged over two 
inches taller than on plots which 
received the surface application 
of fertilizer for the three years 
of study. The cultivating action 
of the drill on the subsurface- 
placed plots thinned the stand of 
grass but did not increase weed 
production. Thus, there were 
fewer plants to c 0 m p e t e for 
moisture and nutrients, which 
resulted in greater grass growth. 

The response to fertilizer was 
due entirely to nitrogen. No 
yield increase was obtained from 
phosphorus irrespective of rate, 
method of application, or the 
addition of nitrogen even though 
a soil test indicated a response 

2The mention of the specific name of 
this implement does not constitute 
endorsement by the United States 
Government. It is used only to 
identify the type of implement 
used. 
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Table 3. Fringed sage and other weeds in native grass yields during 3 years1 
by fertilizer and spray ireatmenk 

- 
Fertilizer 

treatments Non-Sprayed Treatment Sprayed Treatment 
N-P20r, 

- _____ --__ -- 
1958 1959 1960 1958 1959 1960 

(Lbs./Ac) - - - - - - - - (Percent) - - - - - - - - - 
o-o 53.5 10.8 21.5 6.2 1.3 3.5 

40-O 58.5 8.8 31.8 28.6 0.4 1.6 
80-O 70.9 15.8 18.8 22.2 0.8 2.9 

160-O 72.3 17.0 24.0 22.8 3.4 0.3 
O-40 60.6 9.5 29.5 23.3 0.0 4.6 

80-40 75.0 15.3 17.0 31.1 0.0 1.3 
80-80 75.8 10.5 16.2 27.5 0.1 5.1 

1 Average of subsurface placed and surface broadcast plots. 

present study it has been effec- 
tive for three years and it ap- 
pears that there may be some 
carryover into the fourth year. 

to phosphorus could be expected. In general, fringed sage and 
Spraying effects - Percent of other weed production increased 

fringed sage and other weeds in in 1960 on both the sprayed and 
native grass (Table 3) was large- non-sprayed plots, compared to 
ly reduced by spraying alone. 1959. More precipitation in 1960 
S o m e additional decrease oc- may h a v e accounted for this. 
curred, however, in the second The percentage present in the 
year after spraying where 160 sprayed plot y i e 1 d s, however, 
pounds of nitrogen fertilizer had was still very small. 
been applied in conjunction with The number of years that a 
spraying. Fertilization alone had single spraying will be effective 
little effect on reducing the has not been determined. In the 

Yields of native grass from all 
fertilizer treatments (Table 4) 
were higher with spraying than 
without. The difference between 
native grass yields from sprayed 
and non-sprayed treatments in- 
creased as the rate of nitrogen 
increased. By controlling t h e 
weed growth with spray, more 
nitrogen and m o i s t u r e were 
available to increase grass 
growth rather than weed 
growth. 

Cresfed Wheafgrass Study 

Table 4. Ovendry yields <of native grass for the 1958-1960 period by fer- 
filizer and spray treatments. 

Fertilizer 
treatments Non-Sprayed Sprayed Increase due 

N-PzO~ Treatment Treatment to spray _ 
----------- (Pounds/Acre) - - - - - - - - - - - 

o-o 370 450 80”” 
40-O 480 610 130”” 
80-O 770 970 200** 

160-O 1020 1260 240”” 
O-40 360 410 50”” 

80-40 740 890 150”” 
80-80 770 910 140** 

**Significant increase P .Ol. 

Fertilizer placement - Yields 
of crested wheatgrass were 
greater when the fertilizer was 
subsurface placed than when 
broadcast (Table 5). As with the 
native grass the increase from 
subsurface placement of ferti- 
lizer was due to the cultivating 
effect of the drill alone and not 
the placement of the fertilizer. 

Crested wheatgrass responded 
to phosphorus only when nitro- 
gen was applied with phos- 
phorus. Method of application 
had no effect on response. 

Spraying effects - Percentage 
of fringed sage and other weeds 
was reduced considerably in 
1958 and practically eliminated 
in 1959 and 1960 by the single 
spray application in 1958 (Table 
6). 

In 1958, dead weeds, consisting 

weed content. 
Much of the high sage and 

other weed content in the 
sprayed plots consisted of dead 
plants. Spraying killed the 
plants but they were still pres- 
ent and made up a considerable 
portion of the 1958 harvest 
yields. 

Weed production on the non- 
sprayed plots was much less in 
1959 than in 1958, possibly due 
to less precipitation in 1959. In 
those plots w h i c h had been 
sprayed there was v e r y little 
weed growth. 

Table 5. Average ovendry crested wheatgrass yield, 1958 to 1960.1 by fer- 
tilizer treatments and methods of application. 

Fertilizer 
treatments 

N-P205 

Fertilizer 
surf ace 

broadcast 

Fertilizer subsurface placed 

Drill effect Drill effect 
included deducted 

- 7 - - - a _ - _ _ _  (Pounds/Acre) - - - - - - - - - - - 
o-o 370 710** 370 

40-O 600 980** 640 
80-O 790 1090” 750 

160-O 940 1190” 850 
O-40 340 690” 350 

80-40 840 1210* 870 
80-80 960 1270” 930 

1 Average of sprayed and non-sprayed plots. 
* Significantly greater than surface broadcast yield P .05. 

** Significantly greater than surface broadcast yield P .Ol. 



8 SMIKA, HAAS AND ROGLER 

Table 6. Fringed sage and ofher weeds in crested wheafgrass during 3 
years1 by fertilizer and spray treatments. 

Fertilizer 
treatments Non-Sprayed Treatment Sprayed Treatment -___ 

N-P205 1958 1959 1960 1958 1959 1960 
(Lbs./Ac) - - - - - - - - (Percent) - - - - - - - - - 

o-o 25.9 4.4 11.3 7.9 0.5 0.0 
40-O 29.6 2.3 1.2 11.7 0.0 0.0 
80-O 32.6 3.1 1.6 10.2 0.0 0.0 

160-O 32.9 1.3 0.9 13.2 0.0 0.0 
O-40 29.3 2.5 7.4 10.4 0.4 0.0 

80-40 30.3 1.6 0.8 15.8 0.0 0.0 
80-80 27.9 03 0.6 12.7 0.1 0.0 

1 Average of subsurface placed and surface broadcast plots. 

primarily of fringed sage, were 
still present at harvest time in 
the sprayed plots. If spraying 
had been d o n e earlier, weed 
growth w o u 1 d probably have 
been less. Fertilization tended 
to increase t h e percentage of 
weeds in both the sprayed and 
non-sprayed yields in 1958. 

By 1959, no weeds or sage 
were present w h e r e nitrogen 
was applied in conjunction with 
the spray. All non-sprayed plots 
also showed a sharp reduction in 
weed percentage in 1959, with 
plots which had received nitro- 
gen showing the greatest reduc- 
tion. 

Weeds w e r e not present in 
1960 in plots which had been 
sprayed in 1958 and were less 
prevalent in t h e non-sprayed, 
nitrogen-fertilized plots than in 
1958 an d 1959. On t h e non- 
sprayed, no nitrogen plots, per- 
centage of weeds increased in 
1960 compared to 1959. 

A single spray application and 
nitrogen fertilizer were success- 
ful in eliminating sage and other 
weeds from the crested wheat- 
grass yields. 

Yields of crested wheatgrass 
were s 1 i gh t ly higher from 
sprayed than from non-sprayed 
areas (Table 7). However, the 
differences were significant for 
only the O-O and O-40 treatments. 

, 
Fringed sage and other weeds 

w e r e primarily controlled in 
both pastures by spraying alone. 
The nitrogen fertilization, how- 
ever, was moderately successful 
in reducing the weed percentage 
in crested wheatgrass the second 
and third year after application 
by encouraging the growth of 
grass, w h i c h in turn offered 
greater competiton to weeds. 
Where weed growth was elimi- 
nated by spraying, grass yields 
were increased. 

Table 7. Ovendry crested wheatgrass yields from sprayed and non-sgrayed 
plots by ferfilizer treatments.1 

Fertilizer 
treatments Non-Sprayed Sprayed Increase due 

N-P205 Treatment Treatment to spray 

----------_ (Pounds/Acre) - - - - - - - - - - - 
o-o 470 610 140** 

40-O 780 790 10 
80-O 930 950 20 

160-O 1010 1030 20 
O-40 470 560 go** 

80-40 1000 1060 60 
80-80 1110 1120 10 

1 Average of subsurface placed and surface broadcast plots for the period 
1958-1960. 

** Significant increase P .Ol 
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A Modification of the Line Intercept Method 
For Sampling Understory Vegetation 

THOMAS H. RIPLEY,1 FRANK M. JOHNSON,2 AND 
WILLIAM H. MOORE1 

No single technique of vegeta- 
tion measurement is universally 
applicable. All approaches have 
features and limitations which 
control use to specific study or 
inventory requirements and area 
characteristics. Not excluded are 
problems of measuring the com- 
position and density of forage- 
bearing twigs and stems in 
woody understories. Additional 
complications are met if study 
or inventory requirements intro- 
duce needs to assess utilization. 
For these reasons, and because 
small changes frequently must 
be measured with a high degree 
of sensitivity, several procedures 
(developed by other workers) 
were combined with some inno- 
vations to produce the under- 
story measurement techniques 
described here. 

Canfield (1941), in a major 
contribution, described the use 
of the line intercept method and 
provided a base for a number of 
important developments in line, 
line point, and loop techniques. 
Our innovation has its genesis 
in Canfield’s method, for it is 
basically a line intercept ap- 
proach-or perhaps, more spe- 
cifically, a vertical plane inter- 
cept method. Because of a need 
to work in a definitive zone, an 
established or fixed height of 
sampling plane was designated 
(usually 4.5 feet). Also, because 
total density was of greater con- 

1Southeastern Forest Experiment 
Station, Forest Service, U. S. De- 
partment of AgricuZture. 

2Bureau of Sport Fisheries and 
Wildlife, Fish and Wildlife Service, 
U. S. Department of Interior. 

sparker, K. W. A method for meas- 
uring trend in range condition on 
nationa forest ranges. Forest Serv- 
ice, U. S. Dept. Agr. 1951. (Unpub- 
lished Plan for Administrative 
Studies.) 

tern than length of crown inter- 
cept, the vertical plane served 
well as a basis for counting all 
forage or forage-producing inter- 
cepts. 

ably angle iron or aluminum) 
driven into the ground at 0.5, 
50.5, and 99.5 links or feet (de- 
pending on whether a chain or 
lOO-foot tape is used) served as 
permanent references for relo- 
cating transects. Although origi- 
nally designed for inventory of 
grassland communities, the 
method of line location is equal- 
ly suited to understory condi- 
tions. 

Parker,3 in his “three-step” The advantages of permanent 
method, employed a widely used plots for most work involving 
system to mark and relocate line measurement of change are ob- 
intercepts; his methods proved vious and need no elaboration. 
very useful in this approach. Where a single estimate of den- 
With only a slight change in lo- sity or of species or group occur- 
cation from Parker’s procedure, rence is desired and no remeas- 
three sharpened stakes (prefer- urement is desired, the use of 

TRANSECT TALLY 
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FIGURE 1. A sample transect tally sheet. 
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permanent plots is unnecessary. 
In any case, whether the line is 
to be permanently or temporar- 
ily located, a tape or chain 
stretched in place serves as the 
unit of measurement. 

Location of units can be sys- 
tematic, random, or a combina- 
tion of both, depending upon the 
needs of the study. Generally, 
where exclosures are used, pairs 
of fenced and open plots located 
randomly within strata or popu- 
lations to be sampled are useful. 
Within these, it is desirable to 
locate systematically a series of 
protected and open lines. Again, 
number and length of lines and 
sizes of plots are controlled by 
study needs and variation in the 
understory. In several under- 
stories sampled in the Southeast, 
four one-chain transects appear 
to approach an optimum within 
1x3-chain plots. 

The procedures used in meas- 
uring each sampling unit or ver- 
tical plane l-chain long involve 
recording all woody (or other- 
wise specified) plant parts in- 
tercepted by the vertical plane 
of established height usually cor- 
responding to the upper limit of 
the zone of browsing (i.e., 4.5 
feet). In the field, this plane 
is quickly and easily defined by 
running a vertical rod of the de- 
sired height along the edge of 
the chain (Ripley et al., 1960). 
Any number of specifications 
can be imposed to govern the 
type of information collected, 
depending on the study needs. 
One useful approach is to record 
only those intercepts which pro- 
duce browse below the upper 
surface of the designated sam- 
pling zone (4.5 feet) and distal 
to the point of intercept. This 
realistically eliminates all inter- 
cepts on major stems and trunks 
which do not contribute forage 
within the reach of browsing 
animals. For convenience in the 
field and to minimize recording 
errors, it seems convenient 
(though not essential) to sub- 
divide the sampling plane into 
segments. For example, 100 one- 

TRANSECT SPECIES SUMMARY 
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FIGURE 2. A sample transect species summary. 
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FIGURE 3. A sample transect summary by browse classes. 



link segments in a chain provide 
a useful subdivision and data are 
easily recorded on a tally sheet 
(Figure 1). Intercepts recorded 
by segments are also easily sum- 
marized for each plane (sampling 
unit). It appears convenient to 
record plant intercepts using a 
two- or three-letter symbol for 
each species (after Parker, on 
cit.) encountered, together with 
the number of intercepts. 

In some instances, it is desir- 
able to record also the degree of 
utilization by numerical entry. 
Entries of 1, 2, or 3, for example, 
are useful in specifying the aver- 
age degree of use on plants con- 
tributing to each species entry 
shown: where 1 indicates no 
browsing, 2 up to 30 percent of 
available growing tips browsed, 
and 3 is 31 percent or more 
browsed. To avoid confusion, 
entries for use and numbers of 
intercepts can be separated by 
the species symbol (Figure 1). In 
some cases it is desirable to char- 
acterize the age of the material 
sampled by using convenient 
symbols such as those employed 
by Parker.4 

Data summaries for sampling 
units are simple, direct, and use- 
ful in reducing transect data 
prior to analysis (Figures 2 and 
3). Here, total intercepts are re- 
corded by species showing totals 
and distributions by artificial 
utilization and age classes. An- 
other summary which has utility 
in some cases involves sorting 
species into realistic browse 
preference classes. Summaries of 
numerous species frequently 
have little meaning, and study 
requirements can be met by 
comparing areas or time series 
using these meaningful prefer- 

LINE INTERCEPT METHOD 

ence groupings. Such a reduc- 
tion has been shown in Figure 3 
from species data provided in 
Figure 2. In order that the sum- 
mary of data procedures outlined 
here can be readily followed, 
actual field data are shown in 
Figure 1, and these are summar- 
ized in Figures 2 and 3 (data 
taken from the middle coastal 
plain of Georgia). 

A modification not illustrated 
here that appears to be quite use- 
ful is the recognition of vertical 
substrata in the sampling plane. 
By splitting the tally sheet into 
“layers,” intercepts may be re- 
corded in strata at any height 
above the ground. This tech- 
nique is valuable in trying to 
detect browsing effects at differ- 
ent levels, especially if height 
development of certain species is 
a major consideration. 

The deficiencies in this modifi- 
cation of the line intercept meth- 
od are also great, though not 
unique. The procedure still pro- 
vides no real solution for com- 
paring various growth forms in 
understory vegetation, including 
the modifying effects of animals. 
Unless detailed records are main- 
tained separately, no clear pic- 
ture of crown spread changes 
can be examined. Further, un- 
less some consideration is given 
to the size (e.g., diameter) of 
the intercepts, there is only a 
crude, probable relation to for- 
age production or availability. 

As a technique for measuring 
change, however, this method 
has a number of good features. 
First, it incorporates the advan- 
tages of the long, narrow plot 
in reducing between-plot varia- 
tion with the attendant advan- 
tage of reducing replications. 

11 

When established with perma- 
nent stakes, transect remeasure- 
ment provides a basis for analy- 
sis of difference-a desirable 
feature where time series are in- 
volved. The summaries shown 
here permit rapid examination 
of data using standard statisti- 
cal testing procedures. Hypothe- 
sis concerning either continuous 
or discrete variables can be 
tested. Also, the method bypasses 
bias inherent in methods em- 
ploying a loop (Cook and Box, 
1961; Kinsinger et al., 1960; and 
Johnston, 1957). Finally, larger 
volumes of data are obtained for 
comparable units of effort than 
with either point or loop sam- 
pling. 
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Little information is available 
on the amounts of salt (sodium 
chloride) used by breeding cows 
on native range or the seasonal 
distribution of use, although 
such information is important to 
livestock management. Salt in- 
take is influenced by the form of 
the salt (loose or block), differ- 
ences between individuals, water 
intake, the supply of other min- 
erals, age and possibly breeding 
status of animals, composition of 
forage, soils, season, and climate. 
Since salt is inexpensive, usually 
more of it is provided than con- 
sumed or needed. 

Salt is essential to animal nu- 
trition. Chlorine is a normal con- 
stituent of saliva and other body 
secretions, and its absence causes 
poor health, appetite failure, and 
loss of weight (Mitchell and 
McClure, 1937). Sodium, which 
functions as a carrier of chlorine, 
is also necessary for animal 
health. It is found primarily in 
blood serum and in muscles. Al- 
lowing animals to satisfy their 
normal salt appetite appears to 
satisfy requirements for these 
elements. Lack of salt also low- 
ers digestibility of forage by 
steers (Smith et al. 1950). 

Sodium chloride and other 
salts are found in many forage 
species in the West, and often 
in water supplies. Many western 
soils contain variable amounts of 
alkali salts. The forage and both 
surf ace and subsurf ace waters 
obtain salts from these soils. 

In New Mexico Lantow (1933) 
found greater amounts of chlo- 
rine in green vegetation than in 
dry. Native grasses contained 
0.05 to 0.64 percent salt, with the 
salt content increasing with for- 
age growth. Goss (1903) in New 

Mexico found samples of salt- 
grass (DistichZis sp.) contained 
0.28 percent salt, seepweed 
(Suaeda sp.) 1.53 percent, four- 
wing saltbush (Atriplex cane- 
seem) 0.08 percent, and grease- 
wood (Sarcobatus sp.) 1.11 per- 
cent salt. In Texas Fraps and 
Lomanitz (1920) found native 
grasses to average about 0.25 
percent salt. However, Morrison 
(1956) indicated that salt con- 
tent of pasture grasses, western 
plains, averaged 0.19 to 0.06 per- 
cent salt (sodium plus chlorine) 
with increasing growth and ma- 
turity. He also stated that most 
dry hays ranged from 1.19 to 
0.23 percent salt. 

Hensel (1921) reported salt 
consumption by two-year-old 
steers in Kansas to average 
about 2.8 pounds per head per 
month during the spring, but 
only about 1.2 in October. Ares 
(1941) found salt consumption 
by cows on rangeland was little 
affected by placing the salt at 
water or away from it. Con- 
sumption per cow averaged 13.4 
and 12.0 pounds annually for the 
respective locations. Studies of 
salt consumption by Stanley 
(1938) in Arizona indicated that 
salt consumption was greater on 
dry feed than on green. How- 
ever, Lantow (1933) found a 
high correlation between salt 
consumption and precipitation 
during a given period. 

Kennedy (1935) found ab- 
normally high consumption of 
salt-bonemeal mixture (3 to 1 
proportions) during the drought 
of 1936 on the same pastures 
used in this study. On these 
same pastures Woolfolk (1944) 
reported no effects of stocking 
rate on salt-bonemeal consump- 
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tion, but did find a direct rela- 
tionship between summer pre- 
cipitation and salt consumption. 
Woolfolk also suggested that 
high amounts of alkali in the 
soils and water reduced salt- 
bonemeal consumption. 

Use of salt both as an aid in 
livestock distribution, and as a 
feed intake regulator for concen- 
trates during winter is increas- 
ing (Ares, 1953). 

Method of Study 

In the course of a range stock- 
ing-rate study with Hereford 
breeding cows at the U. S. Range 
Livestock Experiment Station, 
Miles City, Montana, salt con- 
sumption was determined at 28- 
day intervals throughout the 
year from early November 1951 
through October 1957. 

The cows were divided into six 
groups of 10 animals and each 
group was grazed at a separate 
stocking rate on native range. 
The groups were rotated from 
separate summer to winter pas- 
tures and back each year. The 
animals were on winter range 
from November 1 to mid-May, 
and on summer range the re- 
maining 5.5 months of the year. 
Calves were born on the winter 
range between late March and 
early May and weaned at the 
end of the summer grazing sea- 
son. Cows normally consumed 
about 3/4 ton of hay during late 
winter. 

Stock water was available to 
all groups of animals from a cen- 
tral tank at each range unit. 
There was no other source of 
permanent water, although some 
ponds and shallow streams fur- 
nished water for short periods 
after storms. 

IConducted as part of a cooperative 
study with the former Northern 
Rocky Mountain (now Interna- 
tional) Forest and Range Experi- 
ment Station, U. S. Forest Service, 
Missoula, Montana, Montana Agri- 
culture Experiment Station, and 
Animal Husbandry Research Divi- 
sion, Agricultural Research Service. 
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Table 1. Precipitation by months af U. S. Range Livestock Experiment Sta- 
tion. Miles City, Montana, 1951-57. 

~- 
80-year 

7-year average 
Month 1951 1952 1953 1954 1955 1956 1957 average 1878-1957 

---------- (Inches) _ _ - - - - - - - - 
Jan. 0.07 0.31 0.67 0.39 0.16 0.33 0.58 0.36 0.55 
Feb. 0.27 0.73 0.43 0.19 0.51 0.10 0.29 0.36 0.44 
Mar. 0.17 0.87 0.60 0.35 0.24 0.11 0.73 0.44 0.78 
Apr. 0.36 0.18 1.96 0.88 1.43 0.30 1.82 0.99 1.04 
May 1.12 1.53 2.93 0.78 5.55 2.37 1.84 2.30 1.99 
Jun. 2.43 1.84 2.38 2.40 2.30 1.08 3.10 2.22 2.70 
Jul. 1.49 0.78 1.33 0.69 0.60 1.94 1.39 1.17 1.49 
Aug. 3.12 0.49 0.85 2.44 0.14 2.26 1.21 1.50 1.12 
Sep. 1.38 0.47 0.23 0.85 0.31 0.24 0.72 0.60 0.99 
Oct. 0.51 0.00 1.88 0.29 0.71 0.51 0.58 0.64 0.86 
Nov. 0.28 0.45 0.03 0.09 0.67 0.81 1.18 0.50 0.50 
Dec. 1.03 0.15 0.24 0.07 0.45 0.29 0.01 0.32 0.48 
Total 12.23 7.80 13.53 9.42 13.07 10.34 13.45 11.40 12.94 

Coarse-ground, non-iodized 
stock salt was provided free- 
choice to each group of cows at 
permanent locations 1/4 to 1/2 
mile from the central water 
source. No additives or other 
minerals were available during 
the study. Salt was placed in 
open boxes through 1954 and 
afterwards in covered con- 
tainers. 

Vegetation was a mixture of 
mid- and short-grass species, 
browse, forbs, and annuals typi- 
cal of the drier southwestern 
portion of the Northern Great 
Plains. The dominant grasses 
were blue g r a m a (Bouteloua 
gracilis), western wheatgrass 
(Agropyron smithii), needle- 
an d - t h r e a d (Stipa comata), 
green needlegrass (S. viridula), 
and b u f f a 1 o grass (Buchloe 
dactyloides). The most abun- 
dant shrubs were big and silver 
sagebrush (Artemisia tridentata 
and A. cana), and black grease- 
wood (Sarcobatus vermiculatus). 
Forbs and annuals were minor 
components. 

Weather 

Average annual precipitation 
during the study period was 
about 12 percent below the long- 
time average (Table 1). How- 
ever, considerable year-to-year 
variation was ev i dent. The 
lowest precipitation w a s re- 
corded in 1952 and the highest in 

1953. A cycle for alternate years 
of above aver age and below 
average precipitation was noted. 

Results 

Salt consumption was found 
to differ significantly between 
animal groups, between years, 
and between 2%day periods dur- 
ing the year (Table 2). All inter- 
actions were also significant. 

Group C-S, one on intermedi- 
ately stocked range, consumed 
more salt than any of the other 
groups, and group F-V, on the 
most lightly stocked range area, 
consumed less salt than any 
other group (Table 3). However, 
salt consumption was not corre- 
lated with average range stock- 
ing rate over the g-year period. 
No consistent increase or de- 
crease in salt consumption with 
progressive change in stocking 
rate was evident. However, the 
consistently low salt consump- 
tion by group F-V throughout 
the years may be related to 
stocking rate. This tends to par- 
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allel McIlvain’s (1960) results. 
He found lower salt consumption 
under light stocking. 

The high salt consumption by 
animal group C-S was most evi- 
dent during the summer grazing 
season. The factor influencing 
high consumption by this group 
was possibly the absence of 
browse in the summer pasture. 
The amount of browse vegeta- 
tion in this pasture was consider- 
ably less than in any other on the 
summer range. 

Soil differences also may have 
influenced salt consumption on 
the summer range. Significant 
areas of Beckton silty clay loam, 
a soil containing dispersed sodi- 
um and usually classified as site 
saline upland or dense clay, were 
present in the summer pastures 
of both animal groups A-Q and 
F-V. 

During the winter salt con- 
sumption was usually highest for 
animal group E-T. Here again 
vegetation composition s e e m s 
the most likely influence. The 
winter pasture for this group 
had considerably 1 e s s browse 
cover than any other pasture on 
the winter range. 

Salt consumption was signifi- 
cantly greater in the grazing 
years (from November 1 of pre- 
vious year to October 31 of cur- 
rent year) of 1953 and 1955 than 
in other years (Table 3). It was 
not different between 1953 and 
1955 or between the other years 
of the period, although a cycle 
was evident for an alternate in- 
crease and decrease by years. 

Annual salt consumption was 
found to be significantly corre- 
lated with total May-June pre- 

Table 2. Analysis of variance for three facfors influencing salt consumption. 

Source of Mean 
Variation df Square 

Animal group 5 359.70* * 
28-day period 12 2,510.84* * 

Animal group x Period 60 75.31** 
Year 5 154.41** 
Animal group x Year 25 56.81* * 
Period x Year 60 104.31* * 

Error b 300 12.95 

**Significant at 1 percent level. 
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Table 3. Average amount of salf consumed per breeding cow per 28-day period, correlafions, and comparison of 
means1 for years, animal groups, and 28-day periods fhroughouf fhe year. 

Year A-Q 
(2.12) 

Animal Group and Average Stocking Rate (Acres/A.U.M.) 

$4:) c-s 
(3.24) 

D-U 
(3.40) 

Average 

--------_____.__ (pounds) _--_-___- _--- ---- 

1952 0.98abs .89ab 1.34b .87ab 
1953 0.96a 1.24a-c 1.47bc 1.17ab 
1954 0.91a-c .79ab 1.40d 1.25cd 
1955 1.38cd 1.23bc 1.75d 1.55cd 
1956 .96bc 1.12c 1.23~ .58ab 
1957 .87a 1.03a 1.55b .86a 
(s_ for Duncan’s comparisons of years within an animal group = .lOO) 

X 

1.21ab .78a 
1.59c .97a 
l.l2b-d .59a 
.72a .97ab 

1.04c .56a 
.93a .88a 

l.Ola 
1.23b 
l.Ola 
1.27b 
0.91a 
1.02a 

Averages l.Olb 1.05b 1.46~ 1.05b l.lOb 0.79a 

Correlations with: 
Stocking 

Rate 
-.20 

28-day 
Period 
ending: 1952 

Annual 
Precipitation 

+.58 

1953 

Previous Year 
Growing season May- June Growing season May- June 

Precipitation Precip. Precipitation Precipitation 
+.55 +.85* -.79 -.73 

_. 

Year 
1956 ’ 

Average 
1954 1955 1957 

----_-_------- (pounds) _ _ - _ _ - _ _ _ _ _ - _ _ _ _ _ 

Nov 29 
Dee 27 
Jan 25 
Feb 23 
Mar 21 
Apr 19 
May 15 
Jun 13 
Jul 11 
Aug 8 
Sep 6 
act 5 
Nov 1 

.80b 

.47a 

.47a-c 

.85b 

.46a 

.46a 

.70b 

.30a 
1.06~ 

.76a 
1.37a 
2.06b 
3.42b 

.78b 

.72ab 

.72bc 
1.32~ 
l.llb 
.74a 

1.64~ 
l.Olb 

.69bc 
l.OOab 
1.60a 
1.36a 
3.33b 

.79b 

.55ab 

.82c 

.81b 
l.Olb 
.59a 
.38ab 
.44a 
.45ab 

l.llab 
1.37a 
1.38a 
3.42b 

.60b 

.97bc 

.58a-c 

.34a 

.27a 

.53a 

.56ab 
1.17b 
.18a 
.97ab 

2.10b 
3.15c 
4.75c 

(s_ for Duncan’s comparison of 28-day periods within a year = .206) 
X 

.18a 

.80ab 

.32ab 

.32a 

.38a 

.78a 

.77b 

.28a 
1.05c 
1.40b 
1.57a 
2.06b 
1.98a 

.83b 
1.3oc 
.19a 
.20a 
.45a 
.40a 
.29a 
.59a 
.68bc 
.94a 

1.42a 
2.36b 
3.63b 

0.66ab 
0.80ab 
0.52a 
0.64ab 
0.61ab 
0.58ab 
0.72ab 
0.63ab 
0.73ab 
1.03b 
1.57c 
2.06d 
3.42e 

28-day 
Period 
ending: A-Q E-T 

Animal Group 
c-s B-R D-U F-V 

--_--_-----_I__ (pounds) i _ _ _ - - - _ _ _ _ _I _ 

Nov 29 .52 .89 .54 .56 .96 .52 
Dee 27 .59 1.38 .75 .68 .87 .55 
J&m 25 .40 .84 .55 .48 .50 .33 
Feb 23 .55 .82 .74 .62 .60 .50 
Mar 21 .50 .87 .75 .51 .61 .44 
Apr 19 .47 .90 .52 .46 .67 .47 
May 15 .54 .87 .65 .53 1.09 .66 
Jun 13 .59 .56 .80 .73 .68 .43 
Jul 11 .74 .50 .97 .71 1.03 .46 
Aug 8 1.05 .67 1.79 1.08 1.21 .39 
Sep 6 1.44 1.08 2.59 1.74 1.35 1.22 
act 5 2.06 1.20 3.66 2.40 1.64 1.40 
Nov 1 3.68 3.04 4.62 3.10 3.14 2.95 

IDuncan, 1955. 
aMeans in the same row followed by the same letter are not significantly different at 5 percent level. 
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cipitation (Table 3). Salt con- 
sumption was inversely but not 
significantly correlated w i t h 
both spring and growing season 
precipitation during the previ- 
ous year. Correlations of salt 
consumption with both growing 
season (April-September) and 
annual grazing year precipita- 
tion of the current year were 
also high but not significant. 

It is possible that dilution of 
salts in forage by high water 
content or leaching of salts from 
forage during the more moist 
years influenced the higher salt 
consumption during those years. 
Leaching of minerals from ma- 
ture forage by rainfall has been 
found by both Guilbert et al. 
(1931) and Watkins (1937)) and 
suggested by Woolfolk (1944) 
from blood analyses of cattle. 

The high negative correlations 
of salt consumption with pre- 
cipitation during t h e previous 
year were possibly due to the 
cycle of alternate dry and wet 
years during the study period. It 
is possible that had the cycle not 
o c c u r r e d these correlations 
would be much lower. 

Salt consumption varied little 
during the winter, spring, and 
early summer. During this por- 
tion of the year salt consumption 
per breeding cow averaged from 
about 0.6 to 1.0 pound per 28 
days (Table 3) . Well water at 
the winter range was higher in 
sodium chloride (0.11 percent) 
and lower in total solids (0.17 
percent) than at the summer 
range (0.06 and 0.31 percent). 

After about July 11 salt con- 
sumption significantly and pro- 
gressively increased until mid- 
and late October when consump- 
tion reached an average of about 
3.4 pounds per breeding cow per 
28-day period (Table 3). When 
the cows were moved to the win- 
ter range after weaning salt con- 
sumption fell to the normal win- 
ter level of about 0.6 pound. 

These seasonal differences in 
consumption were also found by 
Woolfolk (1935). 

The high salt consumption of 

breeding cows and calves during 
late summer and fall was prob- 
ably due to a combination of 
several factors. Calves with the 
cows were normally about 3 
months of age by mid-July, and 
would be expected to consume 
forage and probably salt also by 
that time in addition to that con- 
sumed by the cows. Observations 
throughout the period tended to 
indicate this. 

On these ranges forage growth 
is usually completed by late 
July, or e v e n earlier in dry 
years. After cessation of growth 
precipitation may leach salts and 
minerals from this dry growth. 
Animals would then be expected 
to increase salt consumption if 
the salt consumed in forage was 
not adequate to satisfy the salt 
appetite. 

It has been observed that pre- 
cipitation during July, August, 
and ear 1 y September seldom 
causes regrowth, which conceiv- 
ably could furnish sufficient salt 
to satisfy the appetite. 

Summary 
Salt consumption by breeding 

cows on native range typical of 
the drier portion of the Northern 
Great Plains was studied from 
1951 through 1957. Six groups 
of Hereford c o w s and calves 
were grazed each at a different 
stocking rate on separate sum- 
mer and winter ranges. Calves 
were born on the winter range. 
Average w i n t e r feeding was 
about 3/4 ton of hay per cow. 

Ground stock salt was avail- 
able free-choice to each group 
throughout the year. No other 
minerals or additives were fur- 
nished. S a 1 t consumption was 
determined by individual animal 
groups at 28-day intervals. 

Salt consumption apparently 
was not influenced by stocking 
rate, but may have been by pres- 
ence of saline soils or lack of 
browse forage or both during the 
summer and by lack of access to 
browse forage during the winter. 

Salt consumption w as ap- 
parently affected by weather. A 

high correlation was found be- 
tween May-June precipitation 
and salt consumption that year. 
It is possible that some combina- 
tion of leaching of dry forage or 
dilution of salt in plants or both 
by the higher precipitation is the 
decisive factor of the weather 
influence. 

Salt consumption was much 
higher during August, Septem- 
ber, and October than during 
any other time of the year, and 
it increased rapidly during this 
time. The increased consumption 
during this period is probably 
due to some combination of use 
by growing calves in addition to 
the use by cows, and possibly by 
increased consumption by cows 
grazing forage leached of part of 
the minerals and salts. 
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The natural supply of cobalt to 
ruminants comes from the soil 
through plants. According to 
Gilbert (1957) cobalt is found in 
practically all soils and vegeta- 
tion. It is not uniformly dis- 
tributed, however, and its pres- 
ence in any particular soil is not 
fortuitous. It occurs in greater 
concentrations in basic rock, 
such as gabbro or serpentine, 
than in acidic rock, such as gran- 
ite or sandstone. Cobalt is uti- 
lized by the microorganisms in 
the rumen of cattle and sheep 
for the production of the essen- 
tial vitamin, B,,. 

In South Dakota lamb feeding 
trials, in which prairie hay was 
fed, a consistent and significant 
response was obtained when co- 
balt was added to the ration. The 
ration contained nearly the min- 
imum requirement in terms of 
percentage cobalt (Jordan and 
Weakly, 1953). 

In consistent results have been 
obtained by Embry and Dittman 
(1960 and 1961) when comparing 
steers treated with cobalt bul- 
lets and non-treated steers. 
These comparisons were made 
with yearling steers grazing na- 
tive summer range in South Da- 
kota. In a Minnesota experi- 
ment, yearling steers treated 
with cobalt bullets made faster 
summer gains than non-treated 
steers when grazing introduced 
grass pastures (Harvey et al., 
1961). 

A single treatment with a co- 
balt bullet weighing 20 grams 

and composed of 90 percent co- 
balt oxide corrected subclinical 
or gross cobalt deficiency in 
Australia (Skerman, et al., 1959). 

In light of the increased gains 
from cobalt supplementation in 
South Dakota and Minnesota ex- 
periments and the fact that Ne- 
braska soils are of the nature 
that could be low in cobalt con- 
tent, the following experiments 
were conducted. 

Procedure 

Comparative experiments 
were conducted on two ranches 
in the Sandhills and at the Fort 
Robinson Research Station in 
northwestern Nebraska to deter- 
mine if cobalt supplementation 
would increase gains in growing 
cattle. 

A 20-gram bullet containing 90 
percent cobalt oxide was used as 
the cobalt supplement. The bul- 
let was administered with a ball- 
ing gun. The weight of the bul- 
let causes it to remain in the 
reticulum area of the stomach. 
The bullet is dissolved very 
slowly so that there is sustained 
release of cobalt in the rumen 
over a long period. Skerman 
et al. (1959) used x-ray fluoros- 
copy and slaughter techniques 
to study cobalt bullet retention. 
Eighty-six percent of the bullets 
administered to cattle between 
6 and 20 months of age were re- 
tained by the animal at 3 to 7 
months after treatment. The co- 
balt bullet is adapted for experi- 
mental work because it permits 

control of the cobalt intake. It 
is known that each animal re- 
ceives a given amount of supple- 
ment. Such control is not pos- 
sible when using free choice 
mineral supplements. 

In all of the experiments the 
cattle were individually identi- 
fied with ear tags prior to the 
start of the experiment. The co- 
balt bullet was administered to 
alternate animals as they passed 
through a handling chute. They 
were weighed individually at 
the beginning and end of the ex- 
periment. When separate anal- 
yses of winter and summer gains 
were desired, the cattle were 
also weighed in the spring. 
Within each experiment the 
treated and non-treated animals 
grazed together. 

The cattle were wintered on 
range with a protein supplement. 
Hay was fed in addition only 
during inclement weather. The 
forage was not analyzed for co- 
balt content. 

Results and Discussion 
There were no significant dif- 

ferences in the winter or sum- 
mer gains of cobalt treated 
calves and untreated calves at 
Ranch A in the Sandhills or at 
the Fort Robinson Research Sta- 
tion (Table 1). The calves at 
Ranch A were steers; those at 
Fort Robinson were heifers. Both 

IPublished with the approval of the 
Director as Paper No. 1271, Journal 
Series, Nebraska Agricultural Ex- 
periment Station. The cooperation 
of Don Cox and Reed Hamilton- 
Keith Dubry made the experiment 
possible. They owned the cattle 
and pasture and supplied the neces- 
sary labor and facilities to conduct 
the experiment at Ranches A and 
B. 
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FIGURE 1. Cobalt Bullets Used in the 
Experiment. 

Table 1. The Effect of Cobalt Supplementation on Average Daily Gains in 
Four Comparisons af Three Locations. 

Average Daily Gains, Pounds 

Ranch 
Locationa 

Class and No. Winter and 
of Cattle Winter Summer Summer 

A Yearling steers 5/13/60-g/14/60 
Cobalt 42 head 2.12 
Control 44 head 2.16 

A Steer calves 12/26/60-g/7/61 
Cobalt 38 head 0.37 1.90 1.10 

I” Control 38 head 0.42 1.80 1.08 

B Yearling heifers 8/3/60-5/3/61 Y 
Cobalt 31 head 0.32 
Control 32 head 0.31 

Fort Robinson Heifer calves 12/12/60-g/7/61 <* 
Cobalt 67 head 0.62 1.63 1.12 
Control 66 head 0.60 1.61 1.10 . 

comparisons were made during aRanches A and B were typical Sandhills ranches with predominantly tall 
the winter of 1960-61 and the grass vegetation. At Fort Robinson the vegetation was primarily short 
summer of 1961. and mid-grasses. 

A group of yearling steers was 
treated at Ranch A in May 1960. 
Their summer gains were similar 
to a comparable group of steers 
that were not treated (Table 1). 
The two groups of steers ran to- 
gether during the experiment. 

Ranches A and B were tvPica1 EMBRY, L. B. AND A. E. DITTMAN. 
Sandhills ranches in so;<hern 1961. Value of cobalt bullets, trace 

Cherry county whereas the Fort mineral salt and diethylstilbestrol 

Robinson ranch in Dawes and 
implants for yearling steers graz- 
ina native Drairie Dasture. S. Dak. 

Sioux counties is not in the A&. Expt. -Sta. Fifth Annual Field 

At Ranch B replacement year- 
ling heifers were used. One-half 
of the heifers were treated in 
August 1960 with a cobalt bullet. 
The gains of the two groups of 
heifers were similar from August 
1960 to May 1961 (Table 1). 

Sandhills. Day Report. February 22. 

Summary 
GILBERT, F. A. 1957. Mineral Nufri- 

fion and fhe Balance of Life. Univ. 
The use of a 20-gram cobalt of Okla. Press, Norman, pp. 217. 

From these data it can be con- 
cluded that cobalt supplementa- 
tion did not improve gains in 
growing cattle wintered on the 
range in Nebraska. 

Comparisons were made on 
short- and mid-grass winter 
ranges (Fort Robinson) and on 
tall-grass winter and summer 
ranges (Ranches A and B). Soil 
type, rainfall and vegetative 
composition were different at 
the two extreme locations. 

bullet which contained 90 per- 
cent cobalt oxide, did not in- 

HARVEY, A. L., 0. E. KOLARI, J. C. 
MEISKE, P. M. BURSON AND A. R. 

crease gains win calves and year- SCHMID. 1961. The effects of cobalt 
lings when tested during two bullets and pasture fertilization on 
years at three different locations beef production. Minn. Agr. Expt. 
in the range area of Nebraska. Sta. Tenth Annual Field Day Re- 

The treated and non-treated ani- 
port. September 21. 

mals grazed together. JORDAN, R. M. AND H. WEAKLY. 1953. 
Cobalt salts in lamb rations. S. 
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A Conservation Program for sure on the land, thus intensify- 
ing the need for conservation 

Grazing Woodlands in the Southeast programs to prevent abuse and 
deterioration of soil, water, and 

THOMAS N. SHIFLET plant resources. 
Range Conservationist, Soil Conservation Service, Lake The grazing program planned 
Charles, Louisiana and being carried out on the 

One-seventh of the beef cattle 
in the United States are in the 
nine Southeastern States, Table 
1 (Lyles, 1962). A large percent- 
age of these graze native range. 

Seventeen million acres of 
rangeland and over 30 million 
acres of woodland are being 
grazed (Table 2). These areas 
are expected to increase as more 
operators realize that livestock 
can graze most woodlands with- 
out damaging the tree crop. 

Improved pastures are very 
important to a well rounded live- 
stock operation in the southeast, 
but at present a large percentage 
of the total acreage that is in im- 
proved pastures is used to sup- 
port dairy herds. 

Livestock production varies 
with each individual operator. 
The average calf crop is about 
65 percent but will range from a 
high of 85 percent to a low of 
50 percent depending upon the 
level of livestock management. 
An 80-percent calf crop and 400- 
pound calf are considered good 
production from herds grazed 
yearlong on native forage, (Halls 
and Duvall, 1961). 

The population of the United 
States is presently consuming 
approximately 85 pounds of beef 
per person annually. This com- 
pares to 66 pounds a decade ago, 
and 56 pounds twenty years ago. 
Livestock inventories on farms 
and ranches have reached an all 
time high of almost 100 million 
head, an increase of over 10 mil- 
lion head in the past decade. 
Two-thirds of the total are beef 
cattle (Lyles, 1962) . At the same 
time beef and veal imports have 
also increased 500 percent over 
the past four years. 

To keep pace with our grow- 
ing population, the consuming 
market can easily sustain an in- 

Table 1. Forage Resources and Beef Caffle Numbers by Sfafes in fhe South- 
easfl 

Other Pastures 
Southern Improved Woodland Not Woodland Beef Cattle 
States Pastures Grazed or Cropland 1,000 head 
Alabama 848,334 3,277,899 2,234,490 1,269 
Arkansas 330,842 3,066,773 1,617,847 1,014 
Florida 1,201,611 5,108,306 4,121,562 1,272 
Georgia 682,333 3,065,538 1,374,100 1,126 
Louisiana 407,602 7,749,694 1,689,433 1,407 
Mississippi 798,875 4,164,110 3,160,563 1,501 
North Carolina 463,721 1,024,541 1,040,167 433 
South Carolina 175,568 927,075 445,959 371 
Tennessee 272,329 1,744,013 1,484,776 1,205 

5,181,215 30,127,949 17,168,897 9,598 
1 Forage resource acreage figures compiled from 1959 census of Agriculture- 

Preliminary Release dated December 1960. Current beef cattle figures 
taken from March, 1962 issue of American Cattle Producer 

crease of nearly two million 
head of livestock annually. 

The Southeastern States will 
be expected to play a bigger role 
in the future beef cattle industry 
than they have up to this time 
because native and introduced 
forage plants respond to good 
management and produce well 
on southern soils under normal 
climate conditions. 

If the beef cattle. industry de- 
velops in the Southeast as ex- 
pected, it will put greater pres- 

Crown-Zellerbach Corporation 
holdings in Beauregard Parish, 
Louisiana illustrates most of the 
basic principles of good grass 
management on woodland for- 
age sites that apply throughout 
the Southeast. 

This operation is in the Cal- 
casieu Soil Conservation Dis- 
trict, Southwest of Deridder, 
Louisiana. It comprises 27,480 
acres in the heart of Louisiana’s 
Longleaf pine belt. This particu- 
lar area is often referred as the 

Table 2. Forage Resources and Beef Caffle Numbers by Geographical 
Region1 

Other Pasture 
Improved Woodland Not Woodland Beef Cattle 

Region Pastures Pastures Or Cropland 1,000 Head 

Northeast 1,634,751 5,054,830 9,629,705 2,015 
Southeast 5,181,215 30,127,949 17,168,897 9,598 
Cornbelt 2,299,514 18,939,826 20,598,100 18,284 
Northern Great 
Plains 1,608,187 3,408,516 134,714,596 12,474 
Southern Great 
Plains 9,947,078 20,635,139 189,651,874 19,527 
West 2,925,997 15,448,527 92,770,692 7,793 
TOTALS 23,596,742 93,610,787 464,533,864 69,691 
1 Forage resource acreage figures compiled from 1959 census of Agriculture- 

Preliminary. Release dated, December 1960. Current beef cattle numbers 
taken from March, 1962 issue of American Cattle Producer. 
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Flatwoods of the Forested 
Coastal Plain. 

Climate is sub-tropical. Pre- 
cipitation averages 54 inches 
and, except for September and 
October which are often dry, is 
fairly well distributed through- 
out the year. The average grow- 
ing season is 259 days and ex- 
tends from March 7 to November 
20 (U. S. Department of Agricul- 
ture, 1941). Approximately 80 
percent of the forage production 
occurs by July 1 (Soil Conserva- 
tion Service, 1959). 

Two woodland forage sites oc- 
cur on the Crown-Zellerbach 
acreage. The medium textured 
upland site comprises approxi- 
mately 95 percent of the area. 
Principal soils in this site are 
Beauregard and Caddo silt 
loams. Site index for slash pine 
ranges from 80 to 90 (Loftin, 
et al, 1959). The best forage 
grasses on this site are pinehill 
bluestem (Andropogon diver- 
gens), switchgrass (Panicum vir- 
gatum), Big bluestem (Andro- 
pogon gerardi) and beaked pani- 
cum (Panicum hians). Second- 
ary forage plants which increase 
with overgrazing are slender 
bluestem (Andropogon tener), 
low panicums (Panicum spp.), 
cutover muhly (Muhlenbergia 
expansa), and Florida paspalum 
(Paspalum floridanum). W a x - 
myrtle (Myrica cenfera) and El- 
liott blueberry (Vaccinium el- 
Ziotti) are common shrubs (Soil 

Conservation Service, 1959). 
Bottomland site comprises the 

remaining five percent of the 
unit. Soils are of local alluvial 
material and are subject to fre- 
quent overflow. Site index for 
slash and loblolly pine is 100 
(Loftin, et al, 1959). Climax 
vegetation for this site is mixed 
hardwoods and pine. Forage 
production is low due to the 
competition from trees and 
shrubs. Important forage grasses 
are longleaf uniola (Uniola ses- 

FIGURE 2. A properly grazed pinehill blue- 
stem plant. Conservation management 
permits grazing at this intensity without 
harm to the forage or tree crop. The 

proper amount of grazing also reduces the 
fire hazard to young trees. 
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siliflora), wildryes (Elymus 
spp.) and some switchcane 
(Arundinaria tecta). Winter is 
the primary grazing season for 
this site. 

Protein and mineral content 
of the forage is such that live- 
stock gain weight for about four 
months in the spring and early 
summer, maintain weight for a 
similar period of time in the 
summer and fall, and lose weight 
during late fall and winter. Phos- 
phorous content of most species 
is below the minimum require- 
ment throughout the year 
(Campbell, et al, 1951; Wichman 
and Fox, 1950; Williams, et al, 
1955). 

Proper stocking (rates) on the 
medium textured upland site 
varies from 12 acres per animal 
unit yearlong to more than 50 
acres. This variation is due to 
forage condition class and tim- 
ber canopy (Soil Conservation 
Service, 1959). Forage produc- 
tion varies by seasons. Total air- 
dry herbage production on cut 
over land dominated by pinehill 
bluestem varied over a four year 
period from 1,519 pounds per 
acre to 3,838 pounds per acre 
(Cassady, 1953). On creek bot- 
tomlands it has averaged ap- 
proximately 400 pounds per acre 
(Cassady and Campbell, 1951). 

Crown-Zellerbach obtained 
this land in 1957 when 94 percent 
of it was in an open, cut-over 
condition. The first job was to 
harvest the scattered residual 
Longleaf trees. A five year 
planting program was then 
launched. The planting has been 
completed except for some 
minor, odd areas. A decision on 
an operating rotation, pulpwood 
versus saw-log, is still pending 
future timber markets. 

In 1957, shortly after acquir- 
ing the land, the company re- 
quested Soil Conservation Serv- 
ice technicians assisting the Cal- 
casieu Soil Conservation District 
to help in developing a conserva- 
tion plan for the entire area and 
covering grazing in relationship 
to tree production. Prior to this 



20 SHIFLET 

time the areas had been used 
for many years as open range. 
SCS personnel and the com- 
pany’s district forester developed 
a plan mutually beneficial to 
both the company and the local 
livestock people. Most of its fea- 
tures are now in effect. 

The entire acreage is leased to 
approximately 20 local cattle and 
sheep raisers (Figure 1). The 
company is glad to permit live- 
stock grazing because it is felt 
that the reduced fire hazard 
more than pays for any damage 
that the animals may do to the 
trees. They also realize that the 
native forage will produce live- 
stock economically if managed 
properly. 

The number of animals each 
leasee can run is based on a for- 
age survey made by the SCS. 
This survey considered condition 
of the forage on each site and the 
effect of tree canopy on the 
understory vegetation. The 
planned objective is to graze at 
an intensity that will not harm 
the range vegetation or the trees. 
This can be achieved if no more 
than half the annual herbage of 
key forage plants is harvested 
(Figure 2). Pinehill bluestem is 
the key species on which this de- 
termination is made. Observa- 
tions are made periodically by 
livestock operators and company 
employees to determine proper 
grazing. Forage adjustments are 
made annually based on degree 
of grazing use. 

FIGURE 3. Sheep grazing a fertilized and 
seeded firebreak. Close grazing retards 
wild fires and the barriers aid in grazing 
distribution, and increase the quantity and 
quality of forage. 

FIGURE 4. Timber, grass and cattle on Lutcher and Moore Lumber Company lands in 
Vernon Parish, Louisiana. Maximum use of soil resources is being achieved in producing 
timber and livestock. 

Areas planted to slash pine are 
not grazed by cattle until June 1 
following planting. Sheep are 
kept off until the trees are in 
their second growing season. 
Hogs are excluded completely. 

This plan of management is 
made possible by a system of 
fences. The entire tract is cross- 
fenced into 10 separate pastures 
of varying sizes. 

Crown-Zellerbach was one of 
the pioneers in western Louisi- 
ana in the use of fertilized and 
seeded firebreaks (Figure 3) . To 
date they have installed 103 
miles of these firebreaks, 
amounting to 413 acres. They are 
50 feet wide along the boundary 
and 25 feet or wider inside. 
Originally carpet grass (Axono- 
pus affinis) and Kobe Lespedeza 
(Lespedeza striata) were seeded 
on the breaks. All plantings the 
last three years have consisted of 
Pensacola bahiagrass (Paspalum 
notatum var. saurae Parodi), and 
lespedeza. Initially fertilized 
with 1000 pounds of basic slag per 
acre, firebreaks are maintained 
by fertilizing every three to four 
years with 150 pounds of super- 
phosphate and mowing with a 
rotary mower. Livestock tend to 
graze these firebreaks closely be- 

cause the forage quality is higher 
than on the native range. This 
creates a barrier to wild fires 
but leaves sufficient sod to con- 
trol erosion. Common disked 
firebreaks often erode rather se- 
verely. These firebreaks also im- 
prove the distribution of live- 
stock grazing and help to im- 
prove the livestock diet. 

Sixteen livestock ponds pro- 
vide adequate water in the com- 
pany pastures and aid in evenly 
distributing grazing. All ponds 
have been stocked with fish to 
provide recreation. The stock- 
men also use salt-mineral sup- 
plements to aid distribution. 

Adjustments in livestock num- 
bers, pastures grazed and other 
details of management are 
worked out annually by the 
company foresters and the stock- 
men. The company conducts a 
tour in July or August each year 
for this purpose. 

Other large landowners such 
as Lutcher and Moore Lumber 
Company in western Louisiana 
are carrying out similar grazing 
management plans (Figure 4) 
(Shiflet, 1962). 

Crosby Chemical Company at 
DeRidder, Louisiana has some of 
their woodland under a similar 



management plan. In 1961 they 
established 65 miles of fertilized 
and seeded firebreaks amount- 
ing to 130 acres. 

B. A. Graham and Son pro- 
duce cattle and timber on about 
2,000 acres in Vernon Parish, 
Louisiana. The SCS assisted 
them several years ago in devel- 
oping a conservation plan which 
provides for proper management 
of their forage and tree crops. 
The plan involves proper stock- 
ing, cross fencing, deferred graz- 
ing, fire control, timber thin- 
ning, natural reseeding of long- 
leaf pine and other practices. 

B. A. Graham says that his 
cattle have been making him 
more money than his trees up 
to the present time and has fig- 
ures to support his claims. He 
realizes however, that future re- 
turns from timber will be higher 
as their. woodland management 

CONSERVATION PROGRAM 

plan becomes effective. This is 
a good example of how range 
livestock can carry the operation 
while the owner is waiting for 
income from timber. 

The Southeast can meet the 
demand for more beef by graz- 
ing the 30 million acres of wood- 
lands according to sound conser- 
vation plans that allow for land 
capabilities, trees, grass, water, 
and livestock. 
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Although much work has been 
done in recent years on sampling 
vegetation, the accuracy of 
many sampling techniques has 
not been adequately tested in 
desert shrub types. Far too often 
visual or ocular methods have 
been relied upon for describing 
the vegetation of low producing 
deserts. With the coming of 
more intensive management, 
more efficient a n d accurate 
methods of study in g desert 
shrub vegetation must be found. 
The purpose of this study was to 
evaluate the relative merits of 
the line intercept and randomly 
located point frames in the study 
of desert shrubs. 

During the summer of 1961, 
data were collected to determine 

the efficiency of estimating per- 
centage ground cover and bo- 
tanical composition of vegeta- 
tion with randomly located line 
intercepts and point frames a 
Sagebrush-grass community and 
a Sagebrush-shadscale commu- 
nity. The Sagebrush-grass type 
was dominated by big sagebrush 
(Artimisia tridentata) w i t h an 
understory of bunchgrasses such 
as beardless wheatgrass (Agro- 
pyrom inerme) and forbs (Table 
1). It is typical of much of the 
foothill range in the Intermoun- 
tain region. T h e Sagebrush- 
shadscale range selected is typi- 
cal of much of the winter ranges 
in the same area. The dominant 
species were b i g sagebrush, 
shadscale saltbrush (Atriplex 

confertifolia) and s p i n y hop- 
sage (Grayia spinosa). L i t t 1 e 
herbaceous vegetation was pres- 
ent (Table 3). 

In each vegetation type a one- 
half acre plot was selected for 
testing the methods. The posi- 
tion and starting point of each 
transect and point frame was 
located at random. 

The line intercept method was 
a modification of that used by 
Canfield (1941) . Measurements 
of all plants that intercepted the 
50 foot lines were recorded and 
the estimates of vegetation at- 
tributes calculated from these 
measurements. In shrubby vege- 
tation, the measurements were 
made in the crown spread inter- 
cepted by the line (Figure 1). 
Grasses and forbs were meas- 
ured at ground level. Each line 
intercept was considered as a 
single sampling unit (Brown, 
1954) and 15 transects each 50 

IPortions of this study were pre- 
sented in an M.S. Thesis at Utah 
State University. 

2 Present address, Texas Technologi- 
cal Cotlege, Lubbock, Texas. 
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the estimates of vegetation at- 
tributes calculated from these 
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feet long were used in each vege- 
tation type. 

The point f r a m e used was 
similar to that used by Cook and 
Box (1961). It is essentially a 
modification for use in shrubs of 
the early frames used in sam- 
pling sward vegetation (Tinney, 
et. al., 1937). The frame is ap- 
proximately five feet long and 
has ten pins one-eighth inch in 
diameter, each separated by a 
space of six inches (Figure 2). 
Each frame was considered a 
sampling unit, and 15 frames 
were randomly located through- 
out each study area. The first hit 
on each plant was recorded. The 
percentage of hits on vegetation 
represented percent cover. Spe- 
cies composition was calculated 
from the percent of hits on each 
species. 

Time consumed by each meth- 
&i was recorded, and used as one 
of the measures of efficiency. 
For each of the attributes meas- 
ured by the methods, the mean, 
the variance, the standard devia- 
tion, and the coefficient of varia- 
tion were computed by standard 
statistical procedures. The dif- 
ferences between means w e r e 
tested by the “t” test. The theo- 
retical number of samples re- 
quired to sample each attribute 
within ten percent of the true 

mean with a five percent prob- 
ability of error were calculated 
using the procedure suggested 
by Snedecor (1956). 

Results And Discussion 

The percent botanical com- 
position, as estimated by the 
point and line intercept, did not 
differ greatly for the Sagebrush- 
grass type. The line intercept es- 
timated slightly higher percent- 
ages of shrubs and forbs and 
somewhat lower percentages of 
grasses than did the point frame. 
Only small differences in indi- 
vidual species were noted (Table 
1). The differences w e r e not 
statistically significant (Table 
2). 

Differences in botanical com- 
position estimates were some- 
what greater between sampling 
methods in the Sagebrush-shad- 
scale community. In the sparse 
desert type, the line method es- 
timated a higher percentage of 
shrubs than did the point. Like- 
wise, grass and forb percentages 
were lower when estimated with 
the line intercept. However, the 
differences noted were not sig- 
nificant (Table 2). 

From the standpoint of time 
required to adequately sample 
the stands by the two methods, 
the point frame required fewer 

man-hours work than the line 
intercept method. In the Sage- 
brush-grass t y p e the average 
time used by one man to es- 
bablish, read, and record the in- 
formation for each transect was 
1.45 man-hours. Using the calcu- 
lated figure of 16.83 transects 
needed to sample the major spe- 
cies within ten percent of the 
mean the total time required to 
sample a similar area would be 
29.27 man-hours. With the point 
frame an average of 19 minutes 
was required to establish, read, 
and record information from 
each sampling unit. The time re- 
quired to s amp 1 e the 136.28 
frames needed to reach the same 
accuracy as the intercept method 
was about 20.26 man-hours. 

In t h e Sagebrush-shadscale 
type the time used in each sam- 
pling unit was less than in the 
Sagebrush-grass type, but the 
variance was higher and re- 
sulted in a greater number of 
sampling units being needed to 
reach the desired accuracy. An 
average time of 55 minutes per 
transect was used in the Sage- 
brush-shadscale vegetation. A 
total of 50.68 transects was re- 
quired representing 46.27 man- 
hours work. The p o i n t frame 
took an average of nine minutes 
per sampling unit and required 

FIGURE 2. Large point frame 
in desert shrub vegetation, 

being used estimate percent composition and cover 
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Table 1. Botanical composition in the Sagebrush-grass type based upon two 
methods. 

used as a measure of efficiency 
for the two methods. From the 
standpoint of t i m e the point 
frame required considerably less 
man-hours of work than did the 
line intercept to reach the same 
accuracy. In the Sagebrush-grass 
type, the point frame was 1.44 
times more efficient in time than 
the 1 in e intercept. The point 
method was 1.85 times faster 
than the intercept in the Sage- 
brush-shadscale type. The rela- 
tive speed of the point frame in- 
dicates that it could be used for 
sampling species composition of 
desert vegetation with a con- 
siderable saving in time and 
money. 

Species 
Line 

intercept 
Point 
frame 

Shrubs --- (Percent) - - - 
Artemisia tridentata 47.29 45.12 
Chrysothamnus viscidiflorus 9.45 9.03 

Average 
Forbs 

Achilles Zanulosa 
Aster sp. 
Balsamorhiza sagitatta 
Eriogonum umbellatum 
Geranium fremonti 
Gutierrezia sarothrae 
Lupinus spp. 

56.74 54.15 

2.86 
0.94 
1.86 
1.99 
0.85 
4.44 
3.05 

2.90 
0.83 
1.78 
1.11 
- 

4.61 
3.17 

Average 
Grasses 

Aprogyron inerme 
Agropyron spicatum 
Bromus tectorum 
Elymus cinereus 
Koeleria cristata 
Melica bulbosa 
Poa pratensis 
Stipa lettermani 

14.40 

5.40 5.55 
2.39 2.06 
3.64 4.66 
2.80 3.28 
6.90 8.86 
1.61 1.78 
3.27 3.55 
1.25 1.66 

Average 27.26 31.40 

Total 99.99 99.95 

a total of 166.71 frames. The time 
consumed was 25 hours. 

The precision of sampling can 
be measured by the coefficient 
of variation (ratio of the stand- 
ard deviation to the mean) or 
by the n u m b e r of samples 
needed to estimate t h e mean 
with equal precision and prob- 
ability if equal sized sampling 

units are used (Cook and Box, 
1961). However, in this study, 
sampling units of unequal size 
(lines 50 feet long vs. frames 
five feet long) were used. Con- 
sequently the coefficient of vari- 
ation cannot be used as a meas- 
ure of precision. 

The time needed to reach a 
pre-determined accuracy can be 

Ground cover is one of the 
most c 0 m m 0 n measurements 
made in vegetation studies. Per- 
centage ground cover as used in 
this study is “The proportion of 
ground occupied by perpendicu- 
lar projection o n t o it of the 
aerial parts of individuals of the 
species u n d e r consideration” 
(Greig-Smith, 1947). Only living 
material was measured in the 
study. 

Estimates of ground cover by 
the two methods showed con- 
siderable differences. I n t h e 
Sagebrush-grass type the point 
frame estimated higher cover for 
all species-shrubs, forbs, and 
grass. These estimates were sig- 
nificantly higher at the .05 level 
than estimates made with the 

Table 2. Means, standard deviations, coefficients of variaiions and number of sample observaiions required to 
measure percentage of ground cover and percentage composition of major species in fwo types by fhe line- 
interception and point frame methods. 

Line interception Point frame 
Attributes measured 1 1 - - 

X S C.V. n X S C.V. n 
Percentage composition of major 
species (Sagebrush-grass) 47.29 9.10 19.24 16.83 45.12 24.71 44.76 136.28 
Percentage composition of major 
species (Sagebrush-shadscale) 61.00 20.38 33.40 50.68 53.72 32.55 60.59 166.71 
Percentage ground cover 
(Sagebrush-grass) 54.82” 9.51 17.34 13.66 65.33” 11.25 17.22 13.47 
Percentage ground cover 
(Sagebrush-shadscale 19.58** 9.22 47.08 100.85 41.33’” 23.86 57.73 151.38 
1 Number of sample observations based upon estimating the mean within ten percent of the true mean with a 

five percent probability. 
* Denotes significance of the difference of the mean at 0.05 level. 
** Denotes significance of the difference of the mean at 0.01 level. 1, _ ..--. > 
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Table 3. Botanical composifion in the 
upon fwo methods. 

Sagebrush-shadscale fype based cover in desert shrub vegetation. 

Species 

Shrubs 
Artemisia tridentata 
Chrysothamnus viscidijlorus 
Atriplex conjertijolia 
Gra yia spinosa 
Sarcobatus vermiculatus 

Line Point 
intercept frame ___ 

--- (Percent) - - - 
61.00 53.72 
17.65 18.33 
6.40 6.39 
9.78 9.33 

- 1.11 

Average 

Forbs 
Halogeton glomeratus 

Grasses 
Sitanion hystrix 

Total 

94.83 88.88 

4.94 10.27 

0.23 0.83 

100.00 99.98 

lines. Estimates from both meth- 
ods were within 10 percent of 
the true mean, therefore, some 
explanation other than chance 
must be “made for the differ- 
ences. The higher estimation of 
cover by the point method when 
compared to other methods has 
been noted by several investiga- 
tors working in many vegetation 
types (Goodall, -1952; Whitman 
and Siggeirson, 1954; Johnston, 
1957; Cook and Box, 1961). 

Goodall (1952) suggested that 
one of the major reasons for the 
higher estimation of cover by 
the point method was due to the 
diameter of the pins. Theoreti- 
cally, the point should be in- 
finitely small and any increase 
in size may lead to a higher es- 
timation of ground cover. Since 
a frame that can be used for 
sampling shrub vegetation, out 
of necessity, must be relatively 
large, and the pins must be suf- 
ficiently large to remain rigid in 
the frame, there could be some 
error due to pin size alone 
when sampling shrub cover with 
a large point frame. Although 
t,he one-eighth inch pins used in 
this study were ground to a fine 
point, some bias could have re- 
sulted in their use. 

Although cover estimates were 
significantly higher w i t h the 
point than with the line in the 
Sagebrush-shadscale type, cover 
was under-sampled on both 

areas. Therefore, the differences 
were not meaningful and could 
be due to chance alone. Only 
enough samples were taken to 
estimate the variance of this at- 
tribute in the community and no 
attempt was made to estimate 
absolute cover during the study. 

The time required to sample 
the percentage ground cover 
within ten percent of the mean 
on the Sagebrush-grass type was 
23.54 man-hours for the line in- 
tercept. A total of 13.66 lines 
were needed. The same accuracy 
could be obtained with 13.47 
point frames or 4.15 man-hours. 
Therefore, the point frame is 
5.67 times faster than the line 
intercept for estimating cover in 
Sagebrush-grass vegetation. 

On t h e Sagebrush-shadscale 
type, 100.85 intercepts w e r e 
needed. A total of 92.26 man- 
hours w a s needed to sample 
ground cover within ten percent 
of the mean with the line. The 
point method required 166.71 
frames to reach the same ac- 
curacy. The time used was 22.42 
man-hours work. The point 
frame was 4.11 times more effi- 
cient in t i m e for sampling 
ground cover in the shrub stand. 

On the basis of time required 
per sampling u n i t , the point 
frame is from four to thirteen 
times more efficient than the 
line intercept for sampling per- 
centage composition and, ground 

S e v e r a 1 investigators have 
studied the use of line intercepts 
in shrub vegetation (Baur, 1943; 
Kinsinger, et al., 1960) and have 
reported varying degrees of suc- 
cess with it. It is generally ac- 
cepted as one of the more rapid 
and accurate methods of estimat- 
ing attributes of desert shrubs. 
The point frame method has not 
received w i d e use in sparse, 
desert shrub vegetation. Results 
presented here indicate that the 
point frame can be modified for 
use in sparse shrub types. Per- 
centage composition of the major 
species can be found much faster 
by the point method than by 
the more common line intercept, 
and there are no differences in 
the estimates of the population 
mean. F u r t h e r modifications, 
such as establishing a production 
value for each hit on a particular 
species, would make range sur- 
veys much more rapid and ac- 
curate in the arid regions. In 
vegetation similar to the typical 
Sagebrush-shadscale range used 
in this study, one worker could 
sample the range to within ten 
percent of the mean in three 
days using randomly located 
point frames. 

Summary 

Data were collected from ran- 
domly located 50 foot line inter- 
cepts and point frames for com- 
parison of the two methods in 
sampling Sagebrush-grass a n d 
Sagebrush-shadscale vegetation. 
The point frame was 1.44 times 
faster for estimating the same 
accuracy in major species than 
the line intercept in the Sage- 
brush-grass type and 1.85 times 
more efficient in the Sagebrush- 
shadscale t y p e. Ground cover 
was estimated 5.67 times faster 
with point frame than with the 
line intercept in the Sagebrush- 
grass vegetation. The p o in t 
frame method was 4.11 times 
more efficient in time for sam- 
pling ground cover in the Sage- 
brush-shadscale type. 



A COMPARISON 25 

LITERATURE CITED 

BAUER, H. L. 1943. The statistical 
analysis of chaparral and other 
plant communities by means of 
transect samples. Ecol. 24: 45-60. 

BROWN, D. 1954. Methods of survey- 
ing and measuring vegetation. 
Commonw. Bur. Past. Fld. Crops, 
Hurley, Berks., Bull. 42: l-223. 

CANFIELD, R. H. 1941. Application of 
the line intercept method in 
sampling range vegetation. Jour. 
For. 39: 388-394. 

COOK, C. W., AND T. W. Box. 1961. 
A comparison of the loop and 
point methods of analyzing vege- 
tation. Jour. Range Mangt. 14: 
22-27. 

GOODALL, D. W. 195212. Some con- 
siderations in the use of point 
quadrats for the analysis of vege- 
tation. Austral. Jour. Sci. Res. Ser. 
B 5: l-41. 

GREIG-SMITH, P. 1957. Quantitive 
plant ecology. New York: Aca- 
demic Press. 

JOHNSTON, A. 1957. A comparison of 
the line interception, vertical point 
quadrat and loop methods as used 
in measuring basal area of grass- 
land vegetation. Canad. Jour. 
Plant Sci. 37: 34-42. 

KINSINGER, F. E., R. E. ECKERT, AND 
P. 0. CURRIE. 1960. A comparison 
of the line interception, variable 

plot and loop methods as used to 
measure shrub-crown cover. Jour. 
Range Mangt. 13: 17-21. 

SNEDECOR, G. W. 1956. Statistical 
methods (fifth edition). Iowa 
State College Press, Ames, Iowa. 

TINNEY, F. W., 0. S. AAM~DT, AND H. 
L. AHLGREN. 1937. Preliminary re- 
port of a study on methods in 
botanical analysis of pasture 
swards. Jour. Amer. Sot. Agron. 
29: 835-846. 

WHITMAN, W. C., AND E. I. SIGGEIR- 
SON. 1954. Comparison on line in- 
terception and point contact 
method in the analysis of mixed 
grasses range vegetation. Ecol. 
35: 431-436. 

Some Important and Associated Native Grasses 
on Central and South Florida Ranges 

L. L. YARLETT 
Range Conservationist, Soil Conservation Service, 
Sebring, Florida 

The m a j o r woodland-forage 
site in Central and South Florida 
is the flatwoods site. Originally, 
this was an open forest of com- 
mon slash pine (Pinus elliottii 
var elliottlii) with an understory 
of shrubs and tall grasses. Under 
the influence of a tropical or 
sub-tropical c 1 i m a t e 1 a r g e 
amounts of herbage were pro- 
duced, much of which was un- 
grazed. Unused g r a s s termed 
“rough” by present day ranchers 
was a fire hazard to early day 
turpentine operations. Burning 
of the accumulated grass was 
often done to protect the gum 
producing trees. Earlier, Indians 
often used fire to lure game into 
the “greened-up” areas. 

Cattlemen have long recog- 
nized a decided increase in body 
weight of cattle which grazed 
the new growth of grass made 
available by burning the accu- 
mulated rough (Dacy 1940). Sea- 
sonal analyses of pineland three- 
awn (Aristida stricta) indicate a 
higher nutritive value in spring 
months on burned than on un- 
burned ranges and a sharp de- 
cline under both treatments dur- 
ing late May and June (Halls 

et. al. 1952). Livestock placed on 
freshly burned areas will utilize 
nearly all grass species equally 
well until May or June. At this 
time the palatability of pineland 
threeawn or “wiregrass” de- 
creases sharply. The more de- 
sirable or tall, broadleafed 
grasses, however, are generally 
selectively grazed through much 
of the growing season. The pro- 
cess of repeated burning and un- 
controlled grazing has created 
the p r e s e n t wiregrass ranges 
w h i c h produce approximately 
700 pounds of air-dry forage per 
acre. This herbage is generally 
available only during a two- 
month period in the early spring 
(Southern Forest Experiment 
Station 1958). 

Well over 350 native species of 
grass are found in Florida, 147 
of which furnish forage (Hitch- 
cock 1951; Rummell 1957). Very 
few have been closely observed 
for their reaction to grazing or 
position in p 1 a n t succession. 
Technical assistance to 1 a n d - 
owners in organized Soil Con- 
servation Districts in Florida has 
focused the attention of ranchers 
on several important species on 

the flatwoods range site. Some 
have been mentioned only brief- 
ly in previous literature as being 
a part of the composition of a 
wiregrass range (Biswell et. al. 
1943). Others were briefly recog- 
nized as contributing in part to 
the total available forage and 
classified as broad-leaf grasses 
or broom sedge or miscellaneous 
(Halls et. al. 1956). 

The most widespread desirable 
native grass being managed on 
South Florida ranges is creeping 
bluestem (Andropogon stoloni- 
fer) (Figure 1). This warm-sea- 
son, perennial bluestem forms 
dense colonies from extensively 
creeping rhizomes. Leaf blades 
are often as much as 24” long. 
Seed stalks appear in late August 
and September, grow 2-6 feet 
tall and mature seed by mid- 
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Some Important and Associated Native Grasses 
on Central and South Florida Ranges 

L. L. YARLETT 
Range Conservationist, Soil Conservation Service, 
Sebring, Florida 

The m a j o r woodland-forage 
site in Central and South Florida 
is the flatwoods site. Originally, 
this was an open forest of com- 
mon slash pine (Pinus elliottii 
var elliottlii) with an understory 
of shrubs and tall grasses. Under 
the influence of a tropical or 
sub-tropical c 1 i m a t e 1 a r g e 
amounts of herbage were pro- 
duced, much of which was un- 
grazed. Unused g r a s s termed 
“rough” by present day ranchers 
was a fire hazard to early day 
turpentine operations. Burning 
of the accumulated grass was 
often done to protect the gum 
producing trees. Earlier, Indians 
often used fire to lure game into 
the “greened-up” areas. 

Cattlemen have long recog- 
nized a decided increase in body 
weight of cattle which grazed 
the new growth of grass made 
available by burning the accu- 
mulated rough (Dacy 1940). Sea- 
sonal analyses of pineland three- 
awn (Aristida stricta) indicate a 
higher nutritive value in spring 
months on burned than on un- 
burned ranges and a sharp de- 
cline under both treatments dur- 
ing late May and June (Halls 

et. al. 1952). Livestock placed on 
freshly burned areas will utilize 
nearly all grass species equally 
well until May or June. At this 
time the palatability of pineland 
threeawn or “wiregrass” de- 
creases sharply. The more de- 
sirable or tall, broadleafed 
grasses, however, are generally 
selectively grazed through much 
of the growing season. The pro- 
cess of repeated burning and un- 
controlled grazing has created 
the p r e s e n t wiregrass ranges 
w h i c h produce approximately 
700 pounds of air-dry forage per 
acre. This herbage is generally 
available only during a two- 
month period in the early spring 
(Southern Forest Experiment 
Station 1958). 

Well over 350 native species of 
grass are found in Florida, 147 
of which furnish forage (Hitch- 
cock 1951; Rummell 1957). Very 
few have been closely observed 
for their reaction to grazing or 
position in p 1 a n t succession. 
Technical assistance to 1 a n d - 
owners in organized Soil Con- 
servation Districts in Florida has 
focused the attention of ranchers 
on several important species on 

the flatwoods range site. Some 
have been mentioned only brief- 
ly in previous literature as being 
a part of the composition of a 
wiregrass range (Biswell et. al. 
1943). Others were briefly recog- 
nized as contributing in part to 
the total available forage and 
classified as broad-leaf grasses 
or broom sedge or miscellaneous 
(Halls et. al. 1956). 

The most widespread desirable 
native grass being managed on 
South Florida ranges is creeping 
bluestem (Andropogon stoloni- 
fer) (Figure 1). This warm-sea- 
son, perennial bluestem forms 
dense colonies from extensively 
creeping rhizomes. Leaf blades 
are often as much as 24” long. 
Seed stalks appear in late August 
and September, grow 2-6 feet 
tall and mature seed by mid- 
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FIGURE 2. Seasonal development of important and associated grasses of South Florida. 

October. Creeping bluestem is 
associated on ranges in good and 
excellent condition with Florida 
threeawn (Aristida rhizomo- 
phora), lopsided Indiangrass 
(Sorghastrum s e c u n d u m ), 
chalky bluestem (Andropogon 
capillipes), pineland threeawn 
and cutthroat grass (Panicum 
abscissum). A pure stand of 
creeping bluestem will yield be- 
tween 4000 and 5000 pounds of 
air dry herbage per acre. Major 
growth occurs from January un- 
til seed forms during September. 
Observations in South Central 
Florida have indicated a 6” 
growth in 5 weeks following 
clipping to ground level the first 
week in January. 

On heavily grazed ranges, 
creeping bluestem may be found 
within such protected areas as 
clumps of saw palmetto (Serenoa 
repens). This important blue- 
stem is classified as a decreaser 
on all sites. 

Florida threeawn (Aristida 
rhixomophora) is regarded by 
many ranchers as a valuable 
grass. This species is unique 
among the threeawns. It is the 

only species within the genus in 
the United States having well 
developed rhizomes. Its major 
growth period is from late 
February until October. Florida 
threeawn is a decreaser on sweet 
flatwood range sites where the 
pH of subsoils is slightly neutral 
or below. A pure stand of Florida 
threeawn will produce approxi- 
mately 1750 pounds of air-dry 
herbage per acre by mid-March. 
Associated grasses on ranges in 
good and excellent condition are 
creeping and chalky bluestem, 
F 1 o r i d a paspalum (Paspalum 
f loridanum), tall t h r e e a w n 
(Aristida patula) and pineland 
threeawn. Florida threeawn is 
very palatable from spring until 
late summer and provides good 
roughage during winter months 
when supplemented with pro- 
tein. 

Chalky bluestem, a bunch- 
grass, is one of the most palat- 
able native grasses in Florida. It 
has statewide distribution on a 
wide range of soils. Plants are 
covered with a chalky-glaucous 
exudate which rubs off easily. It 
is from this substance that it 

takes its name. Vigorous plants 
commence growth early in Janu- 
ary and mature seed in October. 
Chalky bluestem is readily selec- 
ted by cattle throughout the 
growing season and is classified 
as a decreaser. Chalky bluestem 
is rarely found in pure stands; it 
occurs with Florida threeawn, 
creeping bluestem and cutthroat 
grass. Cutthroat grass, a peren- 
nial, warm season grass well 
known to ranchers, often occurs 
in pure stands and is limited 
primarily to Highlands County, 
Florida and fringes of adjacent 
counties. Optimum growth is ob- 
tained on slopes which receive 
extra moisture f r 0 m seepage. 
Growth is from a robust tuft and 
spreads primarily from short, 
thick rhizomes. The sheath is 
very wide, strongly keeled and 
cuts back sharply to form the 
blade-thus the name, cutthroat. 
Cutthroat grass, in pure stands, 
will produce approximately 800 
pounds air-dry herbage by April 
1 and a maximum of 3200 pounds 
by August 1. Seed is produced 
in June or July. Regrowth is 
rapid, often producing as much 
as 12 to 14” within 25 days fol- 
lowing a clipping at any one 
time during the growing season. 
It is readily grazed by all classes 
of livestock during spring and 
summer. It is considered ex- 
cellent winter forage when high 
protein supplements a r e fur- 
nished. The main grasses as- 
sociated w i t h cutthroat are 
chalky and creeping bluestem 
and lopsided Indiangrass. 

Two species of toothachegrass, 
Ctenium aromaticum, a bunch- 
grass and C. floridanum, a rhizo- 
matous plant, occur throughout 
the sloughs and flatwoods sites. 
Both are warm season peren- 
nials. Growth commences in late 
January and seeds are produced 
in April or May. Regrowth con- 
tinues until October. Portions of 
the base of the culms immediate- 
ly beneath the soil surface pro- 
duce a deadening effect on the 
tongue and gums when chewed. 
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This medicinal qua 1 it y gave 
these species their common 
name. The flowering stalks, fre- 
quently 3-4 feet tall, have spike- 
lets arranged on one side of the 
rachis. Toothachegrass furnishes 
fair to good forage during spring 
and summer. It is utilized with 
other desirable grasses in fall 
and winter when protein supple- 
ments are fed. 

Lopsided Indiangrass (Figure 
3) is a warm season, perennial 
bunchgrass widely distributed 
on flatwood sites. Unlike other 
species of this genus, the panicle 
is distinctly one-sided. This grass 
is commonly called wildoats by 
ranchers. Lopsided Indiangrass 
acts as a decreaser under con- 

FIGURE 3. Lopsided Indiangrass, a peren- 
nial bunchgrass of the flatwoods site. 

tinued grazing pressure. Growth 
starts in early January or Febru- 
ary and continues until the boot- 
ing stage in early July. From 
July until seed maturity in late 
October, all growth is repre- 
sented by the development of 
the seed stalk. Very little re- 
growth occurs after seed forma- 
tion. 

Blue maidencane (Amphicar- 
pum muhZenbergian&n) (Figure 

ordinated with improved pas- 
tures and good animal hus- 
bandry. On these four south 
Florida ranches calf crops have 
averaged 85 percent compared 
with the national average of 86 
percent and the Florida average 
of 64 percent. The average live- 
weight of all cattle in the United 
States is about 1,000 pounds. In 
Florida it is 735 pounds. Live- 
weight of breeding animals on 
these same four ranches will 
meet the national average. Aver- 
age price paid per hundred 
weight in the U. S. during 1960 
was $22.60 compared with a 
Florida average of $20.50. The 
four Florida ranches equalled 
the national average. 
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TECHNICAL NOTES 

LIGHTWEIGHT 
COLLAPSIBLE PLOT FRAME 

ROBERT M. BLAIR 
Southern Forest Experiment Station 
Forest Service, U. S. Department of 
Agriculture, Alexandria, Louisiana 

A collapsible frame of light- 
weight steel tubing is efficient 
for outlining plot boundaries in 
forest and range inventories. It 
is strong and durable, yet light 
and compact for easy handling. 
Because it can be assembled and 
dismantled quickly, it can be 
used in dense brush where a 
solid frame is practically worth- 
less. 

The four sides of the frame, 
plus a corner brace and a short 
spacer, are made of %-inch thin- 
wall galvanized steel conduit, 
which is available at electrical 
supply houses in lo-foot sections 
(Figure 1). Other materials are 
galvanized bolts, nuts, and wash- 
ers as follows: 

Stove bolts, $&inch 
2 2% inches long 
3 2% inches long 
1 2% linches long 
1 13/4 inches long 

Flat washers, 3/16-inch 
18 

Lock washers, 3/16-inch 
5 

Hexagon nuts, %-inch 
9 

All bolt ho 1 es are drilled 
slightly oversize, 17/64-inch, one 
inch from the ends of the tubing. 
To lessen collapsing of the con- 
duit when bolts are tightened, a 
3/16-inch flat washer is placed 
beneath each nut and each bolt 
head. A lock washer is placed 
under all nuts except where lock 
nuts are used. 

Two sides of the frame are 
permanently joined at one end 
by a bolt 2% inches long. This 
forms a hinge joint, permitting 
the sides to fold together when 
the frame is dismantled. TWO 
3/16-inch flat washers placed be- 
tween the sides prevent binding 

(Detail A). Lock nuts keep the 
joint tight. 

A hole is drilled through the 
free end of one of the hinged 
sides. The free end of the other 
hinged member is fitted with a 
bolt 2% inches long as shown in 
Detail C. 

frame assemb/y 

A B 

Construction details 

FIGURE 1. Diagram of collapsible plot frame. 

28 
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A short section of conduit 
placed diagonally a c r o s s the 
hinged corner squares the assem- 
bled frame. One end of this brace 
is permanently attached to a 
hinged side (Detail A). The 
other end is drilled to fit over a 
bolt 2% inches long installed in 
the adjacent hinged side as illus- 
trated in Detail B. A 6-inch sec- 
tion of tubing serves as a spacer 
to keep the corner brace level. 
An additional bolt, 13/4 inches 
long, helps hold the spacer in 
place. Thus, the hinged sides and 

the diagonal brace comprise an 
integral folding unit. 

The two remaining sides are 
readily detachable. One side has 
a hole drilled at each end; the 
other is fitted with stove bolts 
2% inches long as shown in De- 
tail C. 

When the frame is being as- 
sembled, bolts at points B and C 
are inserted into corresponding 
holes in the adjacent members. 
This forms a secure yet readily 
detachable joint without the use 

of nuts. On uneven ground the 
threads bind in the holes, hold- 
ing the joints fast. 

The frame is relatively cheap, 
considering its durability. One a 
milacre in size can be construc- 
ted in about two man-hours at a 
cost of $2.65 for materials. 

Because a bolt may occasional- 
ly break, several extras, together 
with spare nuts, washers, and a 
small wrench, should be carried 
in the field. Otherwise, frames 
rarely need repair despite rough 
use in heavy brush. 

BOOK REVIEWS 
Edited by D. G. Wilson, Dept. of Watershed Management, Univ. of Arizona, Tucson. 

Pasfure and Range Research 
Techniques. Prepared by Joint 
Committee. Comstock Publish- 
ing Associates, CorneZZ Univer- 
sity Press, Ithaca, New York. 
242 pages. 1962. $5.00. 

This volume, prepared by a joint 
committee of the American Society 
of Agronomy, the American Dairy 
Science Association, the American 
Society of Animal Production, and 
the Ameriacn Society of Range Man- 
agement, and edited by G. 0. Mott, 
is divided into six sections, each 
having its own editor, or co-editors, 
and several authors. As might be 
guessed from the list of societies 
contributing to the volume, it con- 
tains more information on humid 
pasture research than on range re- 
search. Treatments of the individual 
subjects range from brief general 
statements derived from the au- 
thor’s experience and training to 
rather complete reviews of the liter- 
ature. 

The first two chapters deal with 
the selection of experimental areas 
and the selection and management of 
experimental animals. These chap- 
ters boil down a lot of practical re- 
search experience and emphasize the 
importance of giving adequate con- 
sideration to all factors that may 
affect either the influence of the 
plant on the animal or of the animal 
on the plant. Attention is called to 

many possible pitfalls in grazing 
trials. 

The section on determination of 
herbage quality explores the sub- 
jects of animal performance, use of 
indicator methods in herbage qual- 
ity studies, in vitro rumen fermenta- 
tion techniques, chemical composi- 
tion of pasture herbage, and the 
palatability of herbage. One is im- 
pressed by the complexity of the 
subject and by the ingenuity of 
workers who have attempted to 
measure herbage quality. The chap- 
ter gives a good review of ratio and 
indicator methods of estimating di- 
gestibility, points out the strengths 
and limitations of chemical analysis 
of herbage, and reviews the complex 
subject of forage palatability. The 
impossibility of duplicating the for- 
age intake of animals by hand pluck- 
ing or clipping is emphasized. While 
most of the discussion applies best to 
improved pasture studies, this sec- 
tion might well be reviewed by the 
range researcher who wants to 
measure herbage quality. 

The section covering herbage pro- 
duction and yield includes evalua- 
tions of methods measuring yield by 
animal performance, energy values, 
and herbage sampling. The impor- 
tance of a proper balance between 
the herbage available and the num- 
ber of grazing animals per unit area 
is emphasized in discussing the use 
of animal gains as a measure of pas- 

ture yield. The use of a variable. 
number of livestock or variable 
acreage during the growing season is 
suggested. 

Methods of estimating or measur- 
ing the energy values of pasture and 
range forage include the method of 
partitioning the energy losses, the 
slaughter technique, and conversion 
of animal responses to apparent di- 
gestible energy. The last method ap- 
pears to be more useful in range 
work, though somewhat less ac- 
curate than the other two. 

A review of results obtained by 
clipping, mowing, caging, and other 
mechanical methods of harvesting 
forage as compared with animal 
output is given. In general, the hand 
methods overestimate by 25 to 40 
percent the values obtained by ani- 
mal measure. Error associated with 
the comparison of agronomic and 
direct measurement of forage intake 
is related to manual sampling and to 
the selective and wasteful grazing 
by animals. The indicator techniques 
discussed in the section on herbage 
quality are recommended w h e r e 
they can be used. 

The statement on herbage sam- 
pling for natural pastures and range 
lists most of the popular methods 
relating to weight measurements, 
weight estimates, double sampling, 
measuring utilization on grasses and 
shrubs, and a discussion of size, 
shape and number of plots. The con- 
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A short section of conduit 
placed diagonally a c r o s s the 
hinged corner squares the assem- 
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hinged side (Detail A). The 
other end is drilled to fit over a 
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to keep the corner brace level. 
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The two remaining sides are 
readily detachable. One side has 
a hole drilled at each end; the 
other is fitted with stove bolts 
2% inches long as shown in De- 
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When the frame is being as- 
sembled, bolts at points B and C 
are inserted into corresponding 
holes in the adjacent members. 
This forms a secure yet readily 
detachable joint without the use 

of nuts. On uneven ground the 
threads bind in the holes, hold- 
ing the joints fast. 

The frame is relatively cheap, 
considering its durability. One a 
milacre in size can be construc- 
ted in about two man-hours at a 
cost of $2.65 for materials. 

Because a bolt may occasional- 
ly break, several extras, together 
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pressed by the complexity of the 
subject and by the ingenuity of 
workers who have attempted to 
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ter gives a good review of ratio and 
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gestibility, points out the strengths 
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of herbage, and reviews the complex 
subject of forage palatability. The 
impossibility of duplicating the for- 
age intake of animals by hand pluck- 
ing or clipping is emphasized. While 
most of the discussion applies best to 
improved pasture studies, this sec- 
tion might well be reviewed by the 
range researcher who wants to 
measure herbage quality. 

The section covering herbage pro- 
duction and yield includes evalua- 
tions of methods measuring yield by 
animal performance, energy values, 
and herbage sampling. The impor- 
tance of a proper balance between 
the herbage available and the num- 
ber of grazing animals per unit area 
is emphasized in discussing the use 
of animal gains as a measure of pas- 

ture yield. The use of a variable. 
number of livestock or variable 
acreage during the growing season is 
suggested. 

Methods of estimating or measur- 
ing the energy values of pasture and 
range forage include the method of 
partitioning the energy losses, the 
slaughter technique, and conversion 
of animal responses to apparent di- 
gestible energy. The last method ap- 
pears to be more useful in range 
work, though somewhat less ac- 
curate than the other two. 

A review of results obtained by 
clipping, mowing, caging, and other 
mechanical methods of harvesting 
forage as compared with animal 
output is given. In general, the hand 
methods overestimate by 25 to 40 
percent the values obtained by ani- 
mal measure. Error associated with 
the comparison of agronomic and 
direct measurement of forage intake 
is related to manual sampling and to 
the selective and wasteful grazing 
by animals. The indicator techniques 
discussed in the section on herbage 
quality are recommended w h e r e 
they can be used. 

The statement on herbage sam- 
pling for natural pastures and range 
lists most of the popular methods 
relating to weight measurements, 
weight estimates, double sampling, 
measuring utilization on grasses and 
shrubs, and a discussion of size, 
shape and number of plots. The con- 
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scientious student will want to ex- 
plore some of the references cited to 
gain a fuller knowledge of the sub- 
ject. 

The discussion of floristic composi- 
tion on tame pastures includes fre- 
quency, number, area covered, 
weight, and pattern. This treatment 
of the problem of floristic sampling 
points up the complexities of dif- 
ferent pasture conditions and some 
of the technical limitations of sam- 
pling. The value of making some 
rough approximations before em- 
ploying an expensive highly refined 
sampling technique is emphasized. 

The discussion of range sampling 
is brief, but includes references to 
most of the pertinent literature and 
concludes with some general consid- 
erations on size and shape of plots, 
the relative merits of random versus 
systematic sampling, and the ad- 
vantages of permanent versus tem- 
porary plots. 

The chapter devoted to comple- 
mentary factors opens with a dis- 
cussion of small plot experiments 
that deal almost entirely with their 
use for species or variety testing. 
These include tests that do not in- 
volve animal effects, and tests that 
measure certain animal effects such 
as trampling or grazing without re- 
quiring animal measurements. Some 
space is given to size and shape of 
plots, experimental design, methods 
of botanical analysis, and harvesting 
and drying techniques. This section 
will be most interesting to those in 
reseeding research. 

This chapter also includes a good 
review of methods of studying roots, 
and brief discussions of pasture ir- 
rigation, soil studies, plant diseases, 
pasture insect pests, rangeland in- 
sects and rodents, photography, weed 
and brush studies, and economic 
evaluation. The economic discus- 
sion stresses the need for pasture 
and range studies that are so de- 
signed that the results can be evalu- 
ated economically. 

For me, the chapters on determi- 
nation of herbage quality, determina- 
tion of herbage production and yield, 
and study of pasture floristics were 
the most informative. The researcher 
in grazing management or range re- 
seeding or brush control will find 
in this volume a good checklist of 
problems with which he may be con- 
fronted, and a rather complete list 
of references relating to subjects on 

which he may need additional in- 
formation.-S. Clark Martin, Rocky 
Mountain Forest & Range Experi- 
ment Station, Tucson, Arizona. 

Animal Nutrition, Fifth Edition. 
By Leonard A. Maynard and 
John K. Loosli. McGraw-Hill 
Book Company Inc., Iv. Y. 553 
pages. 1962. $9.50. 
When we consider the fundamen- 

tal role that animal nutrition plays 
in the livestock economy of this 
Nation, it is surprising the few text- 
books available on this subject. “AN- 
IMAL NUTRITION” by Leonard A. 
Maynard and John K. Loosli is one 
of the few books available in the 
field which covers the fundamental 
aspects of this problem. The new 
Fifth Edition is a welcome addition 
to the field. 

The book is divided into four gen- 
eral sections. The first section en- 
titled “General Basis of Nutrition” 
is brief but very necessary. It cov- 
ers such items as composition of ani- 
mal bodies, importance of water, 
and some of the physiochemical 
processes which occur in the body. 
There is a short section also on 
enzyme activity. 

Section II is entitled “The Nutri- 
ents and their Metabolism.” Each of 
the nutrients, carbohydrates, fats, 
proteins, minerals, and vitamins are 
individually treated. The material 
furnished covers chemical formulas 
and biological changes in the body. 
In addition there is a special section 
entitled “Non-Nutrient Growth 
Stimulators.” This section covers 
such things as hormones, antibiotics, 
and other growth stimulators which 
have been researched, and have 
come into general use during the 
past few years. This information is 
indeed welcome. 

Section III covers “The Measure- 
ment of Body Needs and Feed Val- 
ues.” In this section, reviews are 
given on feeding trials, methods of 
determining digestibility and nutri- 
tional balances. Considering the 
number of research trials which have 
been conducted in the fields of ani- 
mal nutrition, this section is of real 
value and has information for every- 
one working in the field of nutrition. 

Section IV covers “Nutritive Re- 
quirements for Body Processes and 
Productive Functions.” A different 
but very welcome approach to the 
information covered here is that the 

processes are covered individually 
rather than treating the separate 
animals individually. Topics cov- 
ered are maintenance requirements, 
growth, reproduction, lactation, and 
work production. The information 
pertaining to each one of these proc- 
esses for all animals is assembled 
in one place. 

This book is an outstanding work. 
It’covers most aspects of the field of 
animal nutrition. It treats digesti- 
bility and the determination of di- 
gestible nutrients in feeds. It may 
be criticized in that it has only so 
little information on the various di- 
gestive systems of the different ani- 
mal species. Since digestibility is a 
function of the anatomy, we feel a 
more complete description of diges- 
tion systems should be included in 
any field of animal nutrition. 

The field of animal nutrition is so 
involved, and the amount of infor- 
mation available in the various tech- 
nical journals is so voluminous that 
it’s impossible to include everything 
in one book. However, this text has 
treated the various subjects and has 
summarized a 11 the information 
available. In addition, it has included 
an outstanding list of references, so 
anyone interested in further study 
can obtain the research work cov- 
ering that subject. We highly recom- 
mend this book to the student in 
animal nutrition, the researcher in 
animal nutrition, as well as the prac- 
ticing animal nutritionist.--B. P. 
Cardon, Erly-Fat Livestock Feed 
Co., Tucson, Arizona. 

6,000 Miles Of Fence. By Cordia 
Sloan Duke and Joe B. Frantz. 
The University of Texas Press, 
Austin, Texas. 231 pages. 1961. 
$4.50. 
This book treats in a new and re- 

freshing manner biographical remi- 
niscences of life on the historical old 
XIT Ranch in the Texas Panhandle 
from 1886 to 1912, a period of 
twenty-six years, as seen through 
the eyes of cowhands and wagon- 
bosses, horsewranglers and wagon- 
cooks, fence-riders and well-hands, 
ranch foremen and general managers 
. . . who actually lived this epoch. 

I know of no other segment of 
Texas history preserved for posterity 
in the direct form of living quota- 
tions by the people whose life and 
time created it. Thanks to authors 
Mrs. Cordia Sloan Duke, herself a 
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prominent XIT pioneer, of Dalhart, 
Texas, and Mr. Joe B. Frantz, of the 
Department of History, Texas Uni- 
versity, this theme has been adroitly 
and admirably consummated. 

Mrs. Duke’s collection of these 
reminiscences in the first person 
speak eloquently of her foresight, 
wisdom, and arduous years of de- 
votion to an idea: that of preserv- 
ing this colorful era of ranch life 
reaching from the Texas Panhandle 
to the rugged Eastern Montana 
Plains. 

Mr. Frantz has handled the edi- 
torial pen with forthrightness and 
restraint, in keeping the reminiscent 
sketches very well highlighted. Com- 
mentaries interspersed throughout 
lend movement and coordination to 
the otherwise difficult organizational 
problem of the many unrelated 
sketches. 

As to good reading enjoyment, 
aside from the historical elements 
it contains, it should have wide ap- 
peal for those who have genuine 
interest in learning more of the real- 
istics of the early day ranch life. 

It maybe will puzzle the reader’s 
grasp of the old-time cowhand’s way 
of saying things, if he is un- 
acquainted with the colloquial phras- 
ing, but here again the editor comes 
to the aid of the uninitiated, often 
with good humor, by setting the 
stage for ensuing quotations. 

“Shootin’-iron” and other activi- 
ties associated these days with the 
TV brand of western are conspicuous 
by their absence in this book. While 
it is true that there were times of 
violence, they were most assuredly 
not a normal part of the colorful life 
portrayals given here. By far the 
most violent events in the lives of 
these pioneer livestock people came 
from the forces of nature and the 
storms. To tame this country took 
a special measure of courage. 

Therefore, we have in this book a 
most unique glimpse of early ranch 
life, the more interesting because- 
captured in the colloquial phrases 
of these same pioneers-are the very 
essence of trail dust, corral, and 
burning prairie, of flood and drouth, 
scorching sun and raging blizzard, 
or raw courage, honest humor, and 
wistful sadness in the remembering 
of simple hopes, a wild country 
tamed, of cherished memories of a 
day that can never-more be.--Rich- 
ard B. Peck, Range Management Ad- 

visor, Argentina, USAID-State De- 
partment. 

Crusade For Wildlife. By James 
B. Trefethen. Stackpole Com- 
pany, Harrisburg, Pennsyl- 
vania. Boone and Crockett 
Club, New York, New York. 
377 pages. 1961. $7.50. 
This book is more than a history 

of wildlife conservation in the 
United States. Actually, almost the 
entire history of the conservation 
movement of North America is en- 
twined with the activities and in- 
terests of members of the Boone and 
Crockett Club, of which this book is 
a detailed record. In compiling the 
accomplishments of the Club, the 
author drew upon a wide familiarity 
with important conservation events. 
The result is a stirring history of the 
personalities and accomplishments of 
a potent nucleus of conservation en- 
thusiasts. 

Because of deliberate slaughter 
and commercial exploitation, big 
game in America came near to ex- 
termination between 1860 and 1885. 
In his western travels, Theodore 
Roosevelt became aware of the many 
problems facing big game and other 
renewable natural resources of the 
nation. Accordingly, in 1887, he pro- 
posed the formation of an organiza- 
tion of select sportsmen to begin 
work on the problems. The result 
was the highly effective Boone and 
Crockett Club. 

One early objective of the Club 
was to render a public service by 
making natural history and resource 
information from hunting trips and 
travels available to museums and 
scientific organizations. Another out- 
standing undertaking was to actively 
engage in promoting useful and 
proper legislation, directed first at 
the establishment and management 
of Yellowstone National Park, and 
later broadened to include many 
other matters of national signifi- 
cance. With the passage of time, the 
outlook, scope, and interests of the 
Club changed. At first, emphasis was 
given to protection and preservation 
of the main game animals. By 1920, 
however, wildlife and other resource 
management on public lands had be- 
come a reality through the efforts of 
such men as Gifford Pinchot, Henry 
S. Graves, and Aldo Leopold. By this 
time, it was clearly recognized that 

game populations must be balanced 
with available forage, and that suit- 
able habitat is the basic factor limit- 
ing wildlife populations. 

Limited size (100 regular members) 
had much to do with the effective- 
ness of the Club. They could move 
quickly on any issue and were not 
hampered by the inertia often char- 
acteristic of larger organizations. By 
careful selection of associate mem- 
bers, youth and exuberance were 
balanced with wisdom and “know- 
how.” In this regard, three highly 
effective members were George Bird 
Grinnell, Charles Sheldon, and Mad- 
ison Grant. Working behind the 
scenes, with little thought for per- 
sonal credit, these and like men ac- 
complished almost monumental un- 
dertakings in conservation. The book 
documents the trials and tribulations 
of these and many other individuals 
in the fight for realistic and far- 
sighted conservation. One is im- 
pressed particularly with the 
strength and might of the pen in 
achieving necessary attitudes, re- 
forms, and legislation. 

Accomplishments of the Club were 
many and varied. Some outstanding 
milestones were assistance with: set- 
ting aside of Yellowstone National 
Park; establishment of refuges in 
Oklahoma and Montana for preser- 
vation of the American bison; pas- 
sage of the Lacey Act, which prac- 
tically eliminated market hunting; 
establishment of game laws for 
Alaska; founding of a waterfowl ref- 
uge system; passage of the Pittman- 
Robertson Act; and promotion of a 
system for evaluating and recording 
big game trophies. 

Although when first formed, the 
Boone and Crockett Club was alone 
in its concern for the future of big 
game, it has now been supplemented 
by many other organizations. How- 
ever, the future objectives of the 
Club might serve to guide most 
other conservation organizations, if 
outdoor recreation and the institu- 
tion of public hunting is to be pre- 
served for 200 million people in the 
next generation as a part of the 
American way of life. Among these 
are: to assist game agencies to ob- 
tain competent, well-trained person- 
nel; to inform the public of conser- 
vation accomplishments and needs; 
to encourage proper conservation 
education of young men; to support 
progressive conservation programs; 
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to protect game range from unnec- 
essary developmental encroachment, 
and to improve high standards of 
sportsmanship.-Hudson G. Reyn- 
olds, U. S. Forest Service, Tempe, 
Arizona. 

Deer Browse Plants of Southern 
Forests. Edited by Lowell K. 
Halls and Thomas H. Ripley. 

U.S. For. Serv. Southern and 
Southeastern Forest Expt. 
Stas. 78 pages. Illus. 1961. 
This bulletin is a product of the 

above agencies and the Forest Game 
Research Committee of the SE Sec- 
tion of the Wildlife Society. Descrip- 
tions, forage values, growth sites and 
other information on some sixty 
browse plants are written by 32 spe- 

cialists. Illustrations are closeups of 
good quality and small distribution 
maps are included for almost all 
plants. Nutritive analyses are given 
in many cases. This is a useful refer- 
ence on the major browse species of 
white-tailed deer in Eastern and 
Southern forests.-C. R. Hunger-ford, 
University of Arizona, Tucson, Ari- 
zona. 
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Norman) 

Cook, C. Wayne and Carl J. Goebel. 
The association of plant vigor with 
physical stature and chemical con- 
tent of desert plants. Ecology 
43(3):543-546. Su., 1962. (Utah 
Agr. Expt. Sta., Logan, Utah) 

Froiland, Sven G. The genus Salix 
(willows) in the Black Hills of 
South Dakota. U. S. Dept. Agr. 
Tech. Bul. 1269, 75 p. Oct., 1962. 
(Rocky Mtn. For. & Range Expt. 
Sta., U. S. Forest Serv., Ft. Col- 
lins, Colo.) 

Gould, F. W. and Z. J. Kapadia. 
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Biosystematic studies in the Bou- Koller. D.. A. M. Mayer, A. Poljakoff- 
teloua curtipendula complex. I. mayber, and S. Klein. Seed germi- 
The aneuploid rhizomatous B. nation. Ann. Rev. Plant Physiol. 
curtipendula of Texas. Amer. Jour. 13:437-464. 1962. (Dept. Botany, 
Bot. 49(8):887-891. Sept., 1962. The Hebrew Univ., Jerusalem, 
(Dept. of Range and Forestry, A. Israel) 
and M. College of Texas, College Presfon. Frank W. The canonical 
Station) distribution of commonness and 

Halwagy, R. The impact of man on 
rarity: Part I. Ecology 43(2) :185- 

semi-desert vegetation in the Su- 
215. Spr., 1962. (Preston Labora- 

dan. Jour. EcoZ. 50(2):263-273. 
tories, Butler, Penna.) 

July, 1962. (Faculty of Sci., Univ. Tisdale, E. W. The ecotype concept 

of Khartoum, Sudan) in range management. Scottish 
Plant Breeding Station Record 

Jameson, Donald A., John A. Wil- 1962:1-8. (College of Forestry, 
liams, and Eugene W. Wilfon. Univ. of Ida., Moscow) 
Vegetation and soils of Fishtail Whittaker, R. H. Net productions of 
Mesa, Arizona. Ecology 43 (3) : shrubs in the Great Smoky Moun- 
403-409. Su., 1962. (Rocky Mtn. tains. Ecology 43(3) :357-375. Su., 
For. & Range Expt. Sta., Ft. Col- 1962. (Biology Dept., Brooklyn 
lins, Colo.) College, Brooklyn, N. Y.) 

CHEMICAL COMPOSITION OF PLANTS AND ANIMAL NUTRITION 

Arnold, G. W. Effects of pasture ma- 
turity on the diet of sheep. Austral. 
Jour. Agr. Res. 13(4) :701-706. July, 
1962. (Div. of Plant Industry, 
CSIRO, Canberra) 

Bezeau, L. M. and A. Johnston. In 
vitro digestibility of range forage 
plants of the Festuca scabrella as- 
sociation. Canad. Jour. Plant Sci. 
42(4) :692-697. Oct., 1962. (Canada 
Agr. Res. Sta., Lethbridge, Al- 
berta) 

Butler, C. W., P. C. Barclay and A. C. 
Glenday. Genetic and environmen- 
tal differences in the mineral com- 
position of ryegrass herbage. Plant 
and Soil 16(2):214-228. Apr., 1962. 
(Plant Chem. Div., Grasslands Div. 
and Applied Mathematics Lab., 
DSIR, Palmerston North, New 
Zeal.) 

Alexander, C. W., J. T. Sullivan and 
D. E. McCloud. A method for esti- 
mating forage yields. Agron. Jour. 
54(5):468-469. Sept.-Oct., 1962. 
(Crops Res. Div., ARS, USDA, 
Beltsville, Md.) 

Conrad, C. Eugene and Merfon J. 
Reed. Automatic data processing of 
range vegetation information. Pac. 
SW For. & Range Expt. Sta. Res. 
Note 201, 5 p. 1962. (Berkeley, 
Calif.) 

Hubbard, W. A. and T. G. Willis. 
Note on a self propelled flail- 
type forage plot harvester. Canad. 
Jour. Plant Sci. 42(4):739-741. 
Oct., 1962. (Range Expt. Farm, 
Canada Dept. of Agr., Kamloops, 
B. C.) 

Corns, Wm. G. and R. J. Schraa. Sea- 
sonal productivity and chemical 
composition of marsh reedgrass 
(Calamagrostis canadensis) 
(Michx.) Beauv. harvested period- 
ically from fertilized and unfertil- 
ized native sod. Canad. Jour. Plant 
Sci. 42(4):651-659. Oct., 1962. 
(Univ. of Alberta, Edmonton) 

Dilz, K. and E. G. Mulder. Effect of 
associated growth on yield and ni- 
trogen content of legume and grass 
plants. Plant and Soil 16(2): 229- 
237. Apr., 1962. (Lab. of Microbi- 
ology, Agr. Univ., Wageningen, 
The Netherlands) 

Gerlach, J. C. Bamboo has a higher 
stock food value than Pampas 
grass. New Zeal. Jour. Agr. 105(2): 
155. Aug., 1962. (Dept. of Agr., 
Rukuhia Soil Res. Sta., Hamilton) 

METHODS AND TECHNIQUES 

Johnson, B. J. and E. C. Halt. A 
study of techniques for evaluating 
seed set in dallisgrass. Crops Sci. 
2(5):447-448. Sept.-Oct., 1962. 
(Crops Res. Div., ARS, USDA, and 
A & M College of Texas, College 
Station) 

Merriam, R. A. Useful statistical 
guides and graphs for neutron 
probe soil moisture sampling. In- 
termountain For. and Range Expt. 
Sta. Res. Paper 62, 9 p. Feb., 1962. 
(U. S. Forest Service, Ogden, 
Utah) 

Ormrod, D. D. Note on inexpensive 
multiple plant growth cabinets. 
Canad. Jour. Plant Sci. 42(4):- 
742-745. Oct., 1962. (Univ. of 

Gordon, C. H., A. M. Decker and 
H. G. Wiseman. Some effects of 
nitrogen fertilizer, maturity, and 
light on the composition of or- 
chardgrass. Agron. Jour. 54(5) : 
376-378. Sept.-Oct., 1962. (Animal 
Husb. Res. Div., ARS, USDA, 
Beltsville, Md.) 

Oakes, A. J. and J. 0. Butcher. Poi- 
sonous and injurious plants of the 
U. S. Virgin Islands. U. S. Dept. 
Agr. Misc. Pub. 882, 97 p. Apr., 
1962. (Virgin Islands Agr. Res. and 
Ext. Program, Kingshill, St. Croix) 

Oelrichs, P. B. and T. McEwan. The 
toxic principle of Acacia georginae. 
Queensland Jour. Agr. Sci. 19 (1): 
l-l 7. Mar., 1962. (Biochem. Branch, 
Queensland Dept. Agr. and Stock, 
Brisbane, Austral.) 

British Columbia, Vancouver 8, 
B. C.) 

Smith, P. F. Mineral analysis of 
plant tissues. Ann. Rev. Plant 
Physiol. 13:81-l 08. 1962. (Crops 
Res. Div., ARS, USDA, Orlando, 
Fla.) 

Wilde, S. A. and D. M. Spyridakis. 
Determination of soil moisture by 
the immersion method. Soil Sci. 
94(2) :132-l 33. Aug., 1962. (Univ. 
of Wisconsin, Madison) 

Winksworfh, R, E. and D. W. Good- 
all. A crosswise sighting tube for 
point quadrat analysis. Ecology 
43 (2) :342-343. Spr., 1962. (Div. 
of Land Res. and Regional Survey, 
CSIRO, Alice Springs, Northern 
Territory, Austral.) 
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PLANT PHYSIOLOGY AND GENETICS , 

Baenziger, H. and R. P. Knowles. 
Agronomic significance of super- 

plants. Part I. Plant Physiol. 

numerary chromosomes in crested 
37(5):609-617. Sept., 1962. (Dept. 
of Bot., Univ. of Calif.. Davis) 

wheatgrass. Crop Sci. 2(5) :417-420. 
Sept.-Oct., 1962. (Canada Dept. of Collis-George, N. and J. E. Sands. 
Agr., Res. Station, Saskatoon, Comparison of the physical and 
Sask.) chemical components of soil water 

Barfon, Lela V. The germination of 
weed seeds. Weeds 1 O(3) :I 74-l 82. 
July, 1962. (Boyce Thompson In- 
stitute for Plant Research, Inc., 
Yonkers, N. Y.) 

energy on seed germination. 
Austral. Jour. Agr. Res. 13(4):575- 
584. July, 1962. (Section of Soils, 
School of Agr., Univ. of Sydney) 

Bashaw. E. C. Apomixis and sexual- 
ity in buffelgrass. Crop Sci. 2(5): 
412-415. Sept.-Oct., 1962. (Crop 
Res. Div., ARS, USDA, A & M 
College of Texas, College Station) 

Dewey, Douglas R. Breeding crested 
wheatgrass for salt tolerance. Crop 
Sci. 2 (5) :403-407. Sept.-Oct., 1962. 
(Crop Res. Div., ARS, USDA, Utah 
State Univ., Logan) 

Dubeis, S., G. C. Russell and D. T. 
Anderson. Effect of soil tempera- 

Ben-Zeev, Nechama and Stephen ture on seedling emergence. 
Zamenhof. Effects of high tem- Canad. Jour. Plant Sci. 42(3) :481- 
peratures on dry seeds. P Zan t 487. July, 1962. (Canada Agr. Res. 
Physiol. 37(5):696-699. Sept., 1962. Sta., Lethbridge, Alberta) 

Butler, G. W. Genetic differences in 

(Dept. of Biochemistry, Columbia 
Univ., New York, N. Y.) 

the perloline content of ryegrass 
(Lolium) herbage. New Zeal. Jour. 
of Agr. Res. 5(1 & 2) :158-l 62. Feb. 
& Apr., 1962. (Plant Chem. Div., 
D.S.I.R., Palmerston North, New 
Zeal.) 

ents in coastal bermudagrass. 

Giddens, Joel, H. F. Perkins, and 

Agron. Jour. 54 (5) :379-382. Sept.- 

L. C. Walker. Movement of nutri- 

Oct., 1962. Dept. of Agron., Georgia 
Agr. Expt. Sta., Athens) 

Hanson, A. A. and F. V. Juska. In- 
duced mutations in Kentucky 
blue-grass. Crop. Sci. 2(5) :369-381. 
Sept.-Oct., 1962. (Crops Res. Div., 
ARS, USDA, Beltsville, Md.) 

Carnahan, H. L. and Helen D. Hill. 
Increased meiotic irregularities in 
inbred progenies of a Festuca 
arundianacea alone with apparent 
inversion heterozygosity. Crop Sci. 
2(5):445-446. Sept.-Oct., 1962. 
(U. S. Reg. Pasture Res. Lab., 
Crops Res. Div., ARS, USDA, Uni- 
versity Park, Pa.) 

Carier, David L. and H. B. Peterson. 
Sodic tolerance of tall wheatgrass. 
Agron. Jour. 54(5):382-384. Sept.- 
Oct., 1962. (Soil and Water Con- 
serv. Res. Div., ARS, USDA, Wes- 
lace, Texas) 

Henson, Paul R. Breeding for resist- 
ance to crown and root rots in 
birdsfoot trefoil, Lotus cornicu- 
latus L. Crop Sci. 2(5) :429-432. 
Sept.-Oct., 1962. (Crops Res. Div., 
ARS, USDA, Beltsville, Md.) 

Henzell, E. F. Nitrogen fixation and 
transfer by some tropical and tem- 

Knowles, R. P. and H. Baenziger. 

perate pasture legumes in sand 
culture. Austral. Jour. Expt. Agr. 

Fertility indices in cross-pollinated 

and Anim. Hush. 2(6):132-140. 
Aug., 1962. (CSIRO, Div. of Tropi- 

grasses. Canad. Jour. Plant Sci. 

cal Pastures, The Cunningham 
Lab., Mill Rd., St. Lucia, Qld.) Clor, M. A., A. S. Crafts, and S. 

Yamaguchi. Effects of high hu- 
midity on translocation of foliar- 
applied labeled compounds in 

LIVESTOCK MANAGElMENT 

Cameron, N. G. and T. J. Robinson. Munro, Joan. The use of natural 
The effects of a number of man- Shelter by hill sheep. Anim. Prod. 
agement practices on chiller beef 4(3) :343-349. Oct., 1962. (Hill 
production in Victoria. III. Sea- Farming Res. Organization, Edin- 
sonal changes. Austral. Jour. Agr. burgh 12, Scotland) 
Res. 13(4):778-789, July, 1962. 
(“Glenspean,” Meredith, Victoria) Sharkey, M. J., J. F. Davis, and P. A. 

42(3) :460-471. July, 1962. (Canada 
Dept. of Agr., Saskatoon, Sask.) 

Langille, J. E. and F. S. Warren. In- 
fluence of clipping treatment on 
the yield, mineral content, and root 
development of three grass-alfalfa 
mixtures. Canad. Jour. Plant Sci. 
42(4):611-615. Oct., 1962. (Canada 
Dept. of Agr., Nappan, Nova 
Scotia) 

McWilliam, J. R. Interspecific hy- 
bridization in Phalaris: Hybrids 
between Phalaris tuberosa and the 
hexaploid race of Phalaris arundi- 
nacea. Austral. Jour. Agr. Res. 
13(4) :585-598. July, 1962. (Div. of 
Plant Industry, CSIRO, Canberra) 

Moreland, D. E. and K. L. Hill. Inter- 
ference of herbicides with the Hill 
reaction of isolated chloroplasts. 
Weeds 1 O(3) :229-236. July, 1962. 
(Crops Res. Div., ARS, USDA, 
Field Crops Dept., N. C. State Col- 
lege, Raleigh) 

Nelson, R. R. and D. M. Kline. Intra- 
specific variation in pathogenicity 
in the genus Helminthosporium to 
gramineous species. Phytopathol- 
ogy 52 (10) :1045-l 049. Oct., 1962. 
(Crops Res. Div., ARS, USDA, 
Raleigh, N. C.) 

Stein, W. R. and C. M. Donald. Influ- 
ence of leaf area and radiation on 
the growth of clover in swards. 
Austral. Jour. Agr. Res. 13(4):614- 
623. July, 1962. (Div. of Land Res. 
and Regional Survey, CSIRO, Can- 
berra) 

Stein, W. R. and C. M. Donald. Light 
relationships in grass-clover 
swards. Austral. Jour. Agr. Res. 
13(4):599-614. July, 1962. (Div. of 
Land Res. and Regional Survey, 
CSIRO, Canberra) 

van Overbeek, J. Physiological re- 
sponses of plants to herbicides. 
Weeds 10 (3) :170-l 74. July, 1962. 
(Shell Development Co., Modesto, 
Calif.) 

Kenney. The effect of previous and 
current nutrition on wool produc- 
tion in Southern Victoria. Austral. 
Jour. Expt. Agr. and Anim. Husb. 
2 (6) :160-l 69. Aug., 1962. (Animal 
Hush. Res. Centre, Dept. of Agric., 
Werribee, Victoria) 
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PLANT INFLUENCES AND WATERSHED MANAGEMENT 

Dunin, F. X. and R. G. Downes. The 148-152. Aug., 1962. (Soil Cons. State Univ., Pullman) 
effect of subterranean clover and Authority, Cotham Rd., Kew, 
Wimmera ryegrass pasture in con- Victoria) Smith, Dwight D. and W. H. Wisch- 
trolling surface run-off from four- meier. Rainfall erosion. Advances 
acre catchments near Bacclus Rahm, D. A. The terracette problem. in Agron. 14:109-148. 1962. (Soil 
Marsh, Victoria. Austral. Jour. Northwest Sci. 36(3) :65-80. Aug., & Water Conserv. Res. Div., ARS, 
Expt. Agr. and Anim. Hush. 2(6) :- 1962. (Dept. Geology, Washington USDA, Beltsville, Md.) 

RANGE-WILDLIFE RELATIONSHIPS 

Putnam, L. G. The damage potential 
of some grasshoppers (Orthoptera: 
Accididae) of the native grass- 
lands of British Columbia. Canad. 
Jour. Plant Sci. 42(4) 596-601. Oct., 
1962. (Canada Dept. of Agr., Sas- 
katoon, Sask.) 

SOCIETY BUSINESS 

Tentative Program 

SIXTEENTH ANNUAL MEETlNG 
AMERICAN SOCIETY OF RANGE MANAGEMENT 

Sheraton-Johnson Hotel, Rapid City, South Dakota 

February 11 - 15, 1963 

“RANGE MANAGEMENT- THE RANCHER'S BUSINESS" 

REGISTRATION: 5: 00 P.M. Monday, Febru- 
ary 11 to noon Thursday, February 14 

PHOTO CONTEST: Deadline for entries 
2: 00 P.M. Tuesday, February 12 

RANGE PLANT CONTEST: 8: 00 A.M. Tues- 
day, February la--Sky Room 

SECTION DISPLAYS: Noon Tuesday to 
5: 00 P.M. Wednesday, February 13 

PRESS ROOM AND OFFICE OF EXECU- 
TIVE SECRETARY: Throughout Con- 
vention in Mural Room 

SPECIAL MEETINGS: 
Board of Directors’ Meetings, 8: 00 A.M. 

Monday and 8: 00 A.M. Thursday-Rush- 
more Room 

Council of Section Officers, 9: 30 A.M. Mon- 
day-Sky Room 

R a n g e Management Education Council 
Meeting-Monday afternoon and Tues- 
day morning-Hills Room 

Directors, Foreign Students, Plant Judging 
Contestants Luncheon, noon Friday - 
Hotel Ballroom 

Range Plant Contest Committee Meeting, 
4: 30 P.M. Thursday-Hills Room 

NOTABLE ITEMS ON YOUR PROGRAM: 
Student Employment Service-Tames K. 

“Tex” Lewis 
Field Trip to Wind Cave National Park, 

Wednesday afternoon 
Field Trip to Mount Rushmore National 

Monument, Wednesday afternoon 
Range Livestock Industry Movies, Wednes- 

day evening-Hotel Ballroom 
Social Hour and Banquet, Thursday eve- 

ning 
SPECIAL PROGRAM FOR LADIES: 

Information available at Registration Desk 
on special tours, luncheons, and other 
programs. 
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RANGE RESOURCES OF THE NORTHERN GREAT PLAINS 

Tuesday afternoon-February 12 
1: 15 to 4: 30 P.M.-City Auditorium 

Wednesday morning, February 13 
8: 30 to 11: 30 A.M.-City Auditorium 

Chairman: Paul L. Howard, Assistant Range 
Conservationist, Bureau of Indian Af- 
fairs, Washington, 25, D. C. 

Co-Chairman: Wayne W. West, Tucker, 
Georgia 

“Development of Range Livestock Industry 
in the Northern Great Plains,” Dr. Hilton 
M. Briggs, President, South Dakota State 
College, Brookings, South Dakota 

“The Northern Great Plains-A Perspective 
View,” James K. “Tex” Lewis, Associate 
Professor, Range Management, South Da- 
kota State College, Brookings, South Da- 
kota 

“Influence of Geology on Soil and Natural 
Vegetation of the Northern Great Plains,” 
Dr. Allen F. Agnew, State Geologist, 
South Dakota State Geological Survey, 
Vermillion, South Dakota 

“North Dakota Grasslands,” Dr. Warren W. 
Whitman, Botanist, North Dakota State 
University, Fargo, North Dakota 

SOCIETY BUSINESS MEETING-7: 30 P.M. 
Tuesday evening, February 12 - Hotel 
Ballroom. President E. William Anderson 
presiding. 

Chairman: Robert L. ROSS, Range Conserva- 
tionist, Soil Conservation Service, Butte, 
Montana 

Co-Chairman: Walter W. Jeffery, Research 
Officer, Department of Forestry, Calgary, 
Alberta, Canada 

“A Study of Selected Characteristics of Soil 
and Vegetation in the Sandhills of Ne- 
braska,” Donald F. Burzlaff, Associate 
Professor of Agronomy, University of 
Nebraska, Lincoln, Nebraska 

“Vegetation and Ecology of the Sandhills,” 
Lorenx F. Bredemeier, Range Conserva- 
tionist, Soil Conservation Service, North 
Platte, Nebraska 

“Condition of Vegetation on Principal Range 
Sites of Western North Dakota in Rela- 
tion to Grazing Use,” ArdeZZ Bjugstad, 
Research Assistant, North Dakota State 
University, Fargo, North Dakota 

“The Part Soil and Water Conservation Dis- 
tricts Play in R a n g e Management,” 
George Weaver, Area Vice President, Na- 
tional Association of Soil and Water Con- 
servation Districts, Fort Collins, Colorado 

“The Sheepman’s Stake in Range Manage- 
ment,” Representative of National Wool 
Growers Association 

FIELD TRIPS 

Wednesday afternoon, February 13 

Field Trip to Wind Cave National Park Wild- Other attractions in or near Rapid City in- 
life Range- 12: 15 P.M. by bus and auto- elude: School of Mines Museum, Sioux _ ._ 
mobile 

Field Trip to Mount Rushmore National 
Memorial-12:45 P.M. by bus and auto- 
mobile 

Indian Museum, State Cement Plant, 
Ellsworth Air Force Base, Manufacture 
of Black Hills Gold Jewelry, and more 

RANGE MOVIES 

Wednesday evening, February 13 
7: 30 to 9: 30 P.M.-Hotel Ballroom 

Movies of Range Livestock Industry-“God’s tary, South Dakota Stockgrowers Asso- 
Own Cow Country” - “Four Seasons ciation, Rapid City, South Dakota 
West” and others Co-Chairman: Leslie R. Albee, Soil Conserva- 

Chairman: Jack McCuZZoh, Executive Secre- tion Service, Huron, South Dakota 
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Thursday morning, February 14 
8:30 to 11: 30 A.M.-City Auditorium 

Chairman: Cyrus M. McKeZZ, Agronomy De- 
partment, University of California, River- 
side, California 

Co-Chairman: James 0. Klemmedson, Proj- 
ect Leader, R&WH Research, Intermoun- 
tain Fore s t and Range Experiment 
Station, Boise, Idaho 

“Vegetation and Soils of the Shadscale Zone 
in Utah,” D. L. Goodwin, Assistant Pro- 
f essor, Range Management Department, 
Utah State University, Logan, Utah 

“Influence of Chamise (Adenostema fascicu- 
Zatum) on Soil and Vegetation across 
Chamise-Grassland Boundaries in Cali- 
f ornia,” Roger Q. Landers, Jr., Assistant 
Professor, Department of Botany and 
Plant Pathology, Iowa State University 
of Science and Technology, Ames, Iowa 

“Long Term Studies of Forage Production in 
Relation to Soil Moisture and Precipita- 

tion,” Dr. F. W. Albertson and Dr. Floyd 
E. Kinsinger, Associate Professor of 
Botany, Fort Hays Kansas State College, 
Hays, Kansas 

“Sagebrush Ecology and Management in 
Western Montana,” Melvin S. Morris, 
Professor, Range Management, Montana 
State University, Missoula, Montana, and 

. Charles Pase, Rocky Mountain Forest 
and Range Experiment Station, Tempe, 
Arizona 

“The Ecology of Volcanic Soils in Northeast- 
ern Wyoming,” Robert Hyde, Graduate 
Student, Range Management, University 
of Wyoming, Laramie, Wyoming 

“Converting from Brush to Grass Increases 
Water Yield in Southern California,” 
Lawrence W. Hill and Raymond M. Rice, 
Research Foresters, San Dimas Experi- 
ment Station, Glendora, California 

SESSION A - GRASS - THE RANCHER’S CROq 

Thursday afternoon, February 14 
1: 15 to 4: 30 P.M.-Hotel Ballroom 

Chairman: Clarence E. Bunch, Extension 
Service, Oklahoma S t a t e University, 
Stillwater, Oklahoma 

Co-Chairman: Armundo R. Ruynul, Cattle- 
man, Union Ganadera Regional de Chi- 
huahua, Chihuahua, Mexico 

“Forage Characteristics of Big Bluegrass, 
C r e s t e d Wheatgrass, and Beardless 
Wheatgrass,” Donald N. Hyder, Research 
Agronomist, Agricultural Research Serv- 
ice, Fort Collins, Colorado, and Forrest A. 
Snevu, Range Conservationist, Squaw 
Butte Experiment Station, A.R.S., Burns, 
Oregon 

“Value of Historical Data for Determining 
Potential or Climax Vegetation on De- 
veloping Range Site Descriptions,” Lamar 
R. Mason, Range Conservationist, Soil 
Conservation Service, Salt Lake City, 
Utah 

“The Ecology of Bluebunch Wheatgrass in 
N o r t h w e s t e r n Wyoming,” Clayton 

Williams, Graduate Student, Range Man- 
agement, University of Wyoming, Lara- 
mie, Wyoming 

“Spring Response of Crested Wheatgrass Fer- 
tilization as Affected by Stand Density 
and Age,” Forrest A. Snevu, Range Con- 
servationist, Squaw Butte Experiment 
Station, Agricultural Research Service, 
Burns, Oregon, and Donald N. Hyder, 
Research Agronomist, A.R.S., Fort Col- 
lins, Colorado 

“Grasses of Mexico,” Dr. Alan A. Beetle, 
Head, Range Management, University of 
Wyoming, Laramie, Wyoming, and Dr. 
Paulino Rojas Mendoza, Biologo Instituto 
Tecnologico, Monterrey, N.L., Mexico 

“The Use of Meadow Foxtail in a Grazing 
Program for the Northwest,” A. E. Gross, 
Superintendent, Klamath Branch Experi- 
ment Station, Klamath Falls, Oregon, and 
Don Baldwin, Work Unit Conservationist, 
Soil Conservation Service, Quincy, Wash- 
ington 
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Thursday morning, February 14 
8:30 to 11: 30 A.M.-City Auditorium 

Chairman: Cyrus M. McKeZZ, Agronomy De- 
partment, University of California, River- 
side, California 

Co-Chairman: James 0. Klemmedson, Proj- 
ect Leader, R&WH Research, Intermoun- 
tain Fore s t and Range Experiment 
Station, Boise, Idaho 

“Vegetation and Soils of the Shadscale Zone 
in Utah,” D. L. Goodwin, Assistant Pro- 
f essor, Range Management Department, 
Utah State University, Logan, Utah 

“Influence of Chamise (Adenostema fascicu- 
Zatum) on Soil and Vegetation across 
Chamise-Grassland Boundaries in Cali- 
f ornia,” Roger Q. Landers, Jr., Assistant 
Professor, Department of Botany and 
Plant Pathology, Iowa State University 
of Science and Technology, Ames, Iowa 

“Long Term Studies of Forage Production in 
Relation to Soil Moisture and Precipita- 

tion,” Dr. F. W. Albertson and Dr. Floyd 
E. Kinsinger, Associate Professor of 
Botany, Fort Hays Kansas State College, 
Hays, Kansas 

“Sagebrush Ecology and Management in 
Western Montana,” Melvin S. Morris, 
Professor, Range Management, Montana 
State University, Missoula, Montana, and 

. Charles Pase, Rocky Mountain Forest 
and Range Experiment Station, Tempe, 
Arizona 

“The Ecology of Volcanic Soils in Northeast- 
ern Wyoming,” Robert Hyde, Graduate 
Student, Range Management, University 
of Wyoming, Laramie, Wyoming 

“Converting from Brush to Grass Increases 
Water Yield in Southern California,” 
Lawrence W. Hill and Raymond M. Rice, 
Research Foresters, San Dimas Experi- 
ment Station, Glendora, California 

SESSION A - GRASS - THE RANCHER’S CROq 

Thursday afternoon, February 14 
1: 15 to 4: 30 P.M.-Hotel Ballroom 

Chairman: Clarence E. Bunch, Extension 
Service, Oklahoma S t a t e University, 
Stillwater, Oklahoma 

Co-Chairman: Armundo R. Ruynul, Cattle- 
man, Union Ganadera Regional de Chi- 
huahua, Chihuahua, Mexico 

“Forage Characteristics of Big Bluegrass, 
C r e s t e d Wheatgrass, and Beardless 
Wheatgrass,” Donald N. Hyder, Research 
Agronomist, Agricultural Research Serv- 
ice, Fort Collins, Colorado, and Forrest A. 
Snevu, Range Conservationist, Squaw 
Butte Experiment Station, A.R.S., Burns, 
Oregon 

“Value of Historical Data for Determining 
Potential or Climax Vegetation on De- 
veloping Range Site Descriptions,” Lamar 
R. Mason, Range Conservationist, Soil 
Conservation Service, Salt Lake City, 
Utah 

“The Ecology of Bluebunch Wheatgrass in 
N o r t h w e s t e r n Wyoming,” Clayton 

Williams, Graduate Student, Range Man- 
agement, University of Wyoming, Lara- 
mie, Wyoming 

“Spring Response of Crested Wheatgrass Fer- 
tilization as Affected by Stand Density 
and Age,” Forrest A. Snevu, Range Con- 
servationist, Squaw Butte Experiment 
Station, Agricultural Research Service, 
Burns, Oregon, and Donald N. Hyder, 
Research Agronomist, A.R.S., Fort Col- 
lins, Colorado 

“Grasses of Mexico,” Dr. Alan A. Beetle, 
Head, Range Management, University of 
Wyoming, Laramie, Wyoming, and Dr. 
Paulino Rojas Mendoza, Biologo Instituto 
Tecnologico, Monterrey, N.L., Mexico 

“The Use of Meadow Foxtail in a Grazing 
Program for the Northwest,” A. E. Gross, 
Superintendent, Klamath Branch Experi- 
ment Station, Klamath Falls, Oregon, and 
Don Baldwin, Work Unit Conservationist, 
Soil Conservation Service, Quincy, Wash- 
ington 
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SESSION B -RESEARCH HAS POZNTED ‘THE WAY 

Thursday afternoon, February 14 
1: 15 to 4: 30 P.M.-Elks Ballroom 

Chairman: Alastair McLean, Ecologist, Re- 
search Branch, Canada Department of 
Agriculture, Kamloops, British Columbia 

Co-Chairman: Fred Lavin, Range Conserva- 
tionist, Crops Research Division, Agri- 
cultural Research Service, Mesa, Arizona 

“Rangeland Research at Manitou,” Put 0. 
Curtie, Range Conservationist, Rocky 
Mountain Forest and Range Experiment 
Station, Fort Collins, Colorado 

“Vegetation Changes D u r i n g a 30-Year 
Period,” Dr. F. W. Albertson and Dr. G. 
W. Tomanek, Chairman, Division of Bio- 
logical Sciences, Fort Hays Kansas State 
College, Hays, Kansas 

“Plant Succession on Two Artemisia Habitat 
Types in Southeastern Oregon,” Dr. Paul 
2’. TueZZer, Assistant Range Ecologist, 
University of Nevada, Reno, Nevada 

“Runoff and Sedimentation Investigations on 
Range Watersheds in Western South Da- 
kota,” John W. Neuberger, Hydraulic 
Engineer, Agricultural Research Service, 
Newell, South Dakota 

“Influence of Season of Grazing and Intensity 
of Grazing on Vegetative Composition 
and Yields,” Sam Miller, Graduate Stu- 
dent, Division of Biological Sciences, Fort 
Hays Kansas State College, Hays, Kansas 

“Use of Ranked Sets for Estimating Range 
Forage Production,” Meredith J. Morris, 
Mathematical Statistician, Rocky Moun- 
tain Forest and Range Experiment Sta- 
tion, Fort Collins, Colorado 

“Cattle Weights and Punch Cards-A Weigh- 
form and Procedure in Use in California 
Range Research,” C. Eugene Conrad and 
Merton J. Reed, Range Conservationists, 
Pacific Southwest Forest and Range Ex- 
periment Station, Berkeley, California 

RANGE PLANT CONTEST COMMITTEE MEETING 

4: 30 P.M.-Hills Room 

SOCIAL HOUR AND BANQUET 

Thursday evening, February 14 

Social Hour - 5: 30 to 6: 30 P.M. -Crystal- 
Jade-Mural Rooms 

Banquet and Entertainment-7: 00 P.M.-City 
Auditorium 
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SESSZON C - LAND - PEOPLE - WILDLIFE 

Friday morning, February 15 
8: 30 to 11: 30 A.M.-Elks Ballroom 

Chairman: Laurence E. Riordan, Department “Determining Equitable Grazing Fees for 
of Game and Fish, Denver, Colorado Washington Department of National Re- 

Co-Chairman: Charles H. Rouse, Fish and 
sources Land,” Wallace R. Hoffman, 

Wildlife Service, Lakeview, Oregon 
Chief, Division of Lands, Department of 
Natural Resources, and Grant A. Harris, 

“People + Public Lands = Pressures,” George Associate Professor of Range Manage- 
C. Francis, District Manager, Bureau of ment, Washington State University, Pull- 
Land Management, Ukiah, California man, Washington 

“Effects of Forest Fires on the Productivity 
of Forage and its Utilization by Wildlife “Effects of Sagebrush Spraying on Game Ani- 

in Northern Saskatchewan,” George W. 
Scatter, Range Ecologist Department of 
Northern Affairs and National Resources, 
Edmonton, Alberta 

mals in Oregon,“- Frank W. Stanton, 
Wildlife Specialist, Bureau of Land Man- 
agement, Portland, Oregon 

“W 
“A 

ldlife and the National Land Reserve,” 
Raymond D. Mapston, Range and Wild- 
life Conservationist, Bureau of Land 
Management, St. George, Utah 

Comparison of the Diet of Cattle and 
Sheep Grazing a C o m m o n Foothill 
Annual Grass Range,” George M. Van 
Dyne, Research Nutritionist, University 
of California, Davis, California 

SESSZON D - MANAGZNG RANGELANDS FOR IMPROVEMENT 

Friday morning, February 15 
8: 30 to 11: 30 A.M.-Hotel Ballroom 

Chairman: Harold Josendal, Rancher, Casper, “The loo-year Rain Storm in the Willow 
Wyoming Creek Soil and Moisture Area,” Jesse F. 

Co-Chairman: James K. Lewis, Associate 
Professor, Range Management, South Da- 

Barnes, Range Manager, Bureau of Lan,d 
Management, Malta, Montana 

kota State College, Brookings, South “Dual G r a z in g - A Management Tool,” 
Dakota William Hofmann, Rancher and Immedi- 

“Relationship of National ,Forest Range to a 
Sheep R a n c h Operation,” George F. 

ate Past President, Colorado Section, 
ASRM, Montrose, Colorado 

Roskie, Forest Supervisor, L e w i s and “Club Moss Infestation in Northern Montana 
Clark National Forest, U. S. Forest Serv- 
ice, Great Falls, Montana, and Curtis 
Hughes, H u g h e s Livestock Company, 
Stanford, Montana 

“A 
“The 4-H Range Management Program in 

Texas,” Bob J. Ragsdale, Associate Range 
Specialist, Agricultural Extension Serv- 
ice, College Station, Texas 

Rangeland,” Alvin K. Majorowicz, 
Bureau of Land Management, Malta, 
Montana 

Look at the Grassland Ecology of the 
Virgin Islands in the Caribbean Area,” 
Bob F. Scott, Work Unit Conservationist, 
Soil Conservation Service, St. Croix, Vir- 
gin Islands 
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DOLLARS AND SENSE IN RANGE MANAGEMENT 

Friday afternoon, February 15 
1: 15 to 4: 15 P.M.-City Auditorium 

Chairman: T. S. Ronningen, Principal Agron- 
omist, Cooperative State Experiment Sta- 
tion Service, Washington, D. C. 

Co-Chairman: W. James Anderson, Bureau 
of Land Management, Santa Fe, New 
Mexico 

“The Importance of Stocking Rate,” Dr. C. P. 
McMeekan, International Bank For Re- 
construction and Development, Washing- 
ton, D. C. 

“Some Ranchers Just Like Cows,” Vernon 
Baker, Washington-Field Soil Conserva- 
tionist, Farm and Ranch Planning Divi- 

sion, Soil Conservation Service, Denver, 
Colorado 

“Development of a Grazing Allotment in the 
Black Hills National Forest,“Don Bald- 
win, Rancher, Newcastle, Wyoming 

“Range Management Pays!” Pete Jackson, 
Rancher, Norris, Montana 

“Economics of Range Improvement in North- 
western Colorado,” B. Delworth Gardner, 
Associate Professor of Agricultural Eco- 
nomics, Utah State University, Logan, 
Utah 

PHOTO CONTEST 
Sixteenth Annual Meeting 
Rapid City, South Dakota 

February 12-15, 1963 

Eligibility 6. The deadline for placing photos on 
Any member of the American Society of display will be Tuesday, February 12, 1963 

Range Management may participate. He need at 
not be present, but it is his responsibility 
to have his entries delivered to the Contest 
and Displays Committee and returned. All 
photographs must have been taken by the 
Contestant except in the range vegetation 
trend categories in which at least one of the Z: 

pictures in the sequence must have been cd’ 
taken by the contestant. 

2: 00 p.m. 

Categories 

Black and white 

Individual range plant 
Individual range animal 
Range condition 

Entries f4 
1. A member may enter a maximum of 

five exhibits, but not more than one in each 
category. 

Structural range improvement 
Range or ranch scene 
Range vegetation trend (sequence of two 
or more photos to show changes in native 
vegetation or results of cultural treatment) 

2. Black and white photographs should 
be 5 x 7 or 8 x 10 inch prints of glossy or mat 

Color slides 

Categories a. to e. the same as black and 
finish. They should be mounted in such a white . 
manner that the photo will remain flat. 

3. Color slides must be 2 x 2 inch mounts. 
The contest and displays Committee will 

It is recommended that duplicates, rather 
determine that entries are assigned to proper 

than the original slides, be exhibited. 
categories at the time of entry. 

4. A typed description of 50 words or less 
on a 3 x 5 inch card should accompany each 

Scoring 

black and white photo. The description should Each person who registers for the meeting 
include at least the title, location, and date will receive a ballot. The hours for voting 
of the photograph. will be stated on the ballot. 

5. The contestant’s name and address 
should be on the back of each photograph and Awards 

the mounting of each slide. A prize will be awarded to the winner of 
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each of the twelve categories. A grand cham- Journal Covers 
pion award will be presented to the entry Winning entries will be eligible for selec- 
receiving the most votes. Awards will be tion as cover pictures for forthcoming issues 
presented at the banquet. of the Journal of Range Management. 

EXHIBITS AND DISPLAYS 

State and Area Sections and other pro- Members of the committee will assist in 
fessional organizations are urged to prepare placement of exhibits Monday evening and 

exhibits for display during the annual meet- 
Tuesday morning February 11 and 12. 

All exhibits will be judged and recogni- 
ing. tion given to the exhibitors. 

Range Visiiors To The U. S. 
Each year brings to the United 

States more and more visitors 
interested to some degree in 
range management. The final 
record for 1961 indicates that 
there were approximately 92 
such visitors from 33 countries 
who came for periods of from 
a few days to the entire year. 
Some came to observe one or 
more phases of range manage- 
ment. Most were here for more 
extended training, either under 
the guidance of some Federal 
bureau or for study at a College 
or University. Of them, 17 were 
from Argentina, including 8 
ranchers on a privately arranged 
tour, indicating the active inter- 
est that is developing in that 
South American country. Seven 
each were from India, Morocco 
and Turkey, 6 each from Indo- 
nesia and South Africa, 4 each 
from Australia, Nationalist China 
(Taiwan); and Sudan, 2 each 
from Israel, New Zealand, Ni- 
geria, and Tanganyika, and one 
each from Afghanistan, Brazil, 
Chile, Ethiopia, France, Ghana, 
Greece, Iran, Iraq, Korea, Libya, 
Nepal, Peru, Southern Rhodesia, 
Northern Rhodesia, Spain, Syria, 
Thailand, Uganda and United 
Arab Republic. There doubtless 
were others. 

As of record on August 1, more 
than 130 visitors from 46 coun- 
tries other than Canada and 
Mexico have been or will be con- 
sidering some phase of range 
management in this country 

during 1962. About 39 of these 
from 22 countries came primarily 
for consideration of range prob- 
lems, although in some cases the 
visit was rather brief. Most other 
visitors from overseas included 
some aspect of range as a phase 
of their study of such features 
as soil and water conservation, 
animal husbandry or land use in 
general. The Short Course in 
Range Management was not 
given in 1962 because insuffi- 
cient trainees were designated 
for it by governments. Range 
Management and improvement 
as a field of scientific endeavor 
has not yet come to be recog- 
nized by many countries as an 
important training need, even 
though range lands may make 
up a high proportion of their 
land area and range livestock 
production is a vital phase of the 
economy of the countries. 

Fourteen overseas visitors from 
10 countries attended the annual 
meeting of the Society in Corpus 
Christi. Am on g them was a 
group of students from Monterey 
Institute of Technology, Mon- 
terey, Mexico, under the leader- 
ship of Prof. Luis A. Lopez. They 
included Dr. Horatio Caio A., 
Colombia; Hector Eqxs and Jose 
G. Falconi, Ecuado@ Waldeman 
Garcia O., Guatemala; Orontes 
Lacayo and Juan Donald Vegas, 
Nicaragua; and Gilbert0 E. Cusa- 
nova, Panama. Three representa- 
tives were also on hand from 
India and one each from Chile, 
Indonesia, Iran, and South Afri- 

ca. In addition there were 9 rep- 
resentatives from Canada and 4 
others from Mexico at the annual 
meeting. 

R. G. Fontaine, Forest and For- 
est Products Division, FAO of 
UN, Rome, Italy came to con- 
sider arid zone forestry, grazing 
management and wildlife con- 
servation, primarily with FS. Dr. 
Roald Peterson, Chief, Pasture 
and Fodder Crops Branch of the 
Plant Production and Protection 
Division of FAO came looking 
for prospective candidates for 
overseas work in his field. 
‘ Baron Helmut von Verschner, 
Executive Asst. Agricultural De- 
partment, European Economic 
Community came to consider 
cattle range and pastures. 

Six prominent officials of Tur- 
key came for 3 months training 
in Water and Land Development 
with SCS, FS, ARS, FHA and 
FES and also attended a seminar 
at South Dakota State College. 
They were Neset Akmandor; Di- 
rector General State Hydraulic 
Works, Ahmet Aksit, Deputy Di- 
rector General Land and Re- 
settlement, Nejat Erkenci, Depu- 
ty Director General Soil Con- 
servation and Farm Irrigation, 
Alaettin Korkut, Asst. General 
Director, Agricultural B a n k , 
&hid A. Mutlusoy, General Di- 
rector Planning and Reconstruc- 
tion, all of Ankara and Must&z 
Kasnakoglu, Regional Director, 
State Hydraulic Works, Bursa. 

Some 14 visitors from 7 coun- 
tries attended the Short Course 
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in Soil and Water Conservation 
at Oklahoma State University, 
April 16 to May 12, which in- 
cluded range judging. All of 
these were in training for longer 
periods. 

From Kenya three came spe- 
cifically to study range manage- 
ment at Colorado State Univer- 
sity. They were Michael Kio- 
soya, Asst. Agr. Officer, Kityi, 
Samson Likakeny, Agr. Techni- 
cal Asst. Nirobi and Peter K. 
Sadera, Provincial Veterinary 
Officer, Ngong. 

Abdullahi N. Bida and Hamisu 
S. Kano Senior Technical Of- 
ficers of Kaduna, Northern Ni- 
geria came for 6 months training 
in Arid Range Management and 
Forage Production at South Da- 
kota State College, New Mexico 
State U. and Oklahoma State U. 
and with SCS, FS and BIA. 
Joseph T. Arokoyo, Haruna 
Biehi, Bappa Girdiri, and Abdu 
Dawaki Tofu, Asst. Agricultural 
Superintendents of Nigeria came 
to study Soil and Water Conser- 
vation, including range aspects, 
at Virginia Poly., Cornell U., and 
with SCS, FS and BIA. 

Another 24 from 9 countries 
came especially to attend the 
Group Training Course in Agri- 
culture and Land Development 
handled by the University of Ne- 
braska, Colorado State Univer- 
sity and the Bureau of Land 
Management, May 30 to July 14. 
These included: 
British Guiana: Oscar Fritz- 
James Churaman, Asst. Director 
of Agriculture, Georgetown and 
Thomas Ivan Douglas, Sup t . 
L a n d Development Schemes, 
Georgetown. 
Ceylon: Ernest F. L. Abeyaratne, 
Chief, Dry Zone Research Sta- 
tion, Maha-Illuppallama; H. 
Eugene Nanayakkara, District 
Extension Officer, Narahenpita; 
Llewellyn N. De L. Bandaran- 
aike, Deputy Commissioner of 
Agrarian Services, Colombo and 
Adrian St. V. Wijemanne, Depu- 
ty Land Commissioner, Colombo. 
Colombia: Jamie Rodriquez and 

Hernando Luleta-Holquin, Sub- 
Manager of Corporation, Bogota. 
Costa Rica: Carlos L. Bianchini 
Pirera, Asst. Chief, Dept. of 
Agronomy, Cartago; Edwin Gon- 
zales Araya, General Manager, 
Experiment Station, San Jose; 
Alvaro A. Rojas Espinosa, Chief 
Planning and Coordination Of- 
fice, Ministry of Agriculture, San 
Jose; Alvaro Munoz Quesada, 
Asst. Chief, Zootechnics Dept., 
Ministry of Agriculture, S an 
Jose; and Jose F. Carvajal Cas- 
tro, Professor, University of 
Costa Rica, Jan Jose. 
Kenya: Jonah M. Kirorei, Dis- 
trict Asst., Ministry of Adm., 
Narok, EA: John K. Kirrinkai, 
Chief, Melili Location, Narok; 
Paul Pulei, Locational C h i e f, 
Ngong; Kiptui W. Rotich, Chief, 
Dept. Provincial Adm., Kabar- 
net; Jason K. Ole Sein, Trader 
and farmer, Kima. 
M a 1 a g a s y Republic: Gilbert 
Ravelojaona, Director of Ento- 
mological Research, Tananarive 
and Ramarokoto Ravoavy, Chief, 
Plant Protection Service, Tan- 
anarive. 
Mali: Jean D. Keita, Asst. to 
Chief, Division of Soil Conserva- 
tion, Bamako. 
Paraguay: Francisco Garcia Ca- 
bral, Director, Natural Resources 
Dept., Ministry of Agriculture, 
Asuncion an d Carlos Vascon- 
sellos, Agrarian Reform Insti- 
tute, Asuncion. 
Surinam: Arnold E. Brouwn, 
Bureau of Rural Development, 
Paramaribo. 

The group from Kenya re- 
mained in the United States for 
two additional months for fur- 
ther study with SCS, Montana 
State College, and NPS. 

Five soil conservation tech- 
nicians from Tunisia came for 
six months training with SCS in 
Soil and Water Conservation in- 
cluding range and pasture man- 
agement. They were Mustapha 
Ben Aissa, Sadok Aissa, Abdel- 
aziz Degani, Mohamed A. Sfaxi, 
and Mohamed B. T. Zeguira. 

Among other overseas visitors 

known to the Committee as 
interested in range and looking 
into some phase of range work 
who have been, or will be, in the 
United States for part or all of 
1962 are the following: 
Argentina: Jorge M. Brun, 
Range Management Specialist, 
Esquel (Prov. Chubut) ; FAO 
Fellow at Utah State U. Antonio 
Guillermo Cairne, Animal Nutri- 
tion Research, Experiment Sta- 
tion, Anguil, La Pampa; at Okla- 
homa State U. Jorge Albert0 Del 
Aguila, Forage Crop Production 
and Weed Control, Experiment 
Station, Anguil, La Pampa; at 
Oklahoma State U. Carlos Do- 
mingo Itria, Alfalfa Specialist, 
Experiment Station Anguil. La 
Pampa; primarily at U. of Ne- 
braska. Carlos Justo Joaquin 
Llambia, Contract Technician, 
CAFADE, Buenos Aires; at U. of 
Wisconsin. Jose Maddaloni, Pas- 
ture Management Research, Ex- 
periment Station, Pergomino; at 
Purdue U. Martin Enrique Pin- 
eiro, Farm Man age r , “Los 
Olivos,” Partido Gral., Belgrano, 
Buenos Aires; at Iowa State U. 
Australia: A. Howard, Officer in 
Charge, Meat Research Labora- 
tory, Brisbane, Queensland. Dr. 
Robert Karrick, Senior Principle 
Research Officer, CSIRO Divi- 
sion of Wildlife Survey, Can- 
berra. G. W. Arnold, Research 
Officer, Grassland Agronomy 
Section, C S I R 0, Division of 
Plant Industry, Canberra; with 
ARS. G. H. Simpson, Livestock 
Officer, New South Wales Dept. 
of Agriculture. H. G. Turner, 
Officer in Charge Cattle Re- 
search Laboratory, CSIRO, Rock- 
ampton, Queensland. 
Chile: Ray Barbarosa, Dean of 
Agriculture, National University, 
Santiago; study of livestock pro- 
duction sponsored by FAO. Mar- 
celo Grossetete Bonnefoy, Agr. 
Extension, Temuco; at Oregon 
State U. and S & W Cons. Course. 
Juan Gusto C., Dry Land Re- 
search, Agr. Expt. Station, Uni- 
versity of Chile, Santiago; at 
Colorado State U. 



China (Taiwan): Tse Cheng 
Sheng, Specialist, Chinese Amer- 
ican Joint Commission on Rural 
Reconstruction, T a i p e i ; with 
SCS, FS, ARS and S & W Cons. 
Course. Shin-tuan Wang, Taiwan 
Agricultural Research Institute, 
Taipei; with SCS and S & W 
Cons. Course. 
Cyprus: Fazil Plumer, Minister 
of Agriculture, Nicosia; with FS 
and SCS. 
England: Christopher R. Jones, 
Farmer, Northamptonshire; pri- 
marily with FS, SCS and ARS. 
Ethiopia: Bekele Sissay, Assist- 
ant Forestry Instructor, Alemaya 
College, Dira Dawa; at U. of Ari- 
zona. 
France: Adrien de Moustier; ob- 
serving beef cattle ranches. 
Ghana: Ebenexer 0. Asare, Soil 
Survey Officer, Kumasi; at U. of 
A r i z o n a. Emmanuel Bruce- 
Okine, Asst. Conservator of For- 
ests, Tamale; at Colorado State U. 
Greece: Emanuel John Gougas, 
Agronomist, Central Soils Labo- 
ratory, Athens; at California 
State Polytechnic College and 
with SCS. Nicolaos S. Koroxe- 
nides, Central Soils Institute; 
with SCS and at Oregon State U. 
India: K. N. Kaul, Silviculturist, 
Central Arid Zone Research In- 
stitute, Jodhpur; UNESCO Fel- 
low primarily with FS, SCS and 
ARS. MeZe P. Kuttysankara, Re- 
search Officer, Soil Conservation 
Research Station, Konny, Kerala 
State; with ARS and SCS, also 
S & W Cons. Course. AmaZ Ku- 
mar Majumdar, Superintendent 
of Agriculture, Midnapur, West 
Bengal; with SCS and ARS and 
S & W Cons. Course. Gotam Ra- 
mana Reddi, Agricultural Engi- 
n e e r, College of Engineering, 
Guidy, Madras; primarily Cali- 
fornia State Polytechnic College 
and SCS; also S & W Cons. 
Course. Ram Prashad Singh, Agr. 
Institute, Allahabad; at F o r t 
Hays State College, Kansas. 
Indonesia: Ent jep E. Baesoesi, 
Junior Agronomist, Bogok; with 
SCS. Kostama Natapermadi, 
Junior Agronomist. Bandune: 
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with SCS and S & W Cons. 
Course. 
Iran: Dr. Rexa Hedjazi, Chair- 
man, Dept. of For es try and 
Range Management, K a r a d j i 
College; at Utah State U. Hossein 
Rahimian, Postam-Abad, Shimi- 
ran, Tehran; at Fort Hays State 
College, Kansas. 
Iraq: AbduZ Fattah Said Hasso, 
Asst. Specialist, Forestry Dept., 
Baghdad; at Colorado State U. 
Fakhir Jabbar, Assistant Special- 
ist in Soil Conservation, Bagh- 
dad; at Oklahoma State U. and 
with SCS. 
Israel: Tuvya Ashbel, District 
Inspector, Jewish National Fund, 
Safad; primarily FS and SCS. 
Assael Ben-David, Asst. Director 
General, Ministry of Agriculture, 
Jerusalem; w i t h FS. Joseph 
Katznelson, Research Officer, 
Dryland Pastures a n d Cover- 
crops; at U. of California, Davis. 
Jamaica: Leslie St. Aubyn Birch, 
Senior Extension Officer, Chris- 
tiana Land Authority, Christi- 
ana; at Cornell U., U. of Illinois 
and Pennsylvania State U. and 
with SCS. 
Jordan: Abder R. A. H. TaZZi, 
Asst. Forest Research Officer, 
Amman; with FS. 
Kenya: Dr. Matthew Dagg, Soil 
Physicist, East African Agricul- 
tural and Forestry Research Or- 
ganization; Carnegie Corporation 
Grant-with FS and BIA. 
Korea: Talc Wha Chung, Tech- 
nician for Forest Erosion Con- 
trol, Sang Book Ni, Choongchung 
Namdo Province, Korea; with 
scs. 
Libya: Mansur M. Sughayer, 
Asst. Forest Officer, Nazaret of 
Agr., Tripoli; at Colorado State 
U. and with FS. 
Nepal: Purushottam Prasad 
Gorkhaly, Agr. Engineering In- 
structor, Government Training 
School for Agr. Specialists, Kath- 
mandu; with SCS and S & W 
Cons. Course. 
Netherlands: Herman J. Van 
Wersch, considering develop- 
ment of Semi-arid Regions. 
New Zealand: David Kidd. nri- 
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marily with Prairie Farm Re- 
habilitation A d m ., Manitoba, 
Canada. Duncan Mac Intyre, 
Member of Parliament, Hastings- 
Hawke Bay; with FS. Dr. C. P. 
McMeekan, Former Director, 
Ruakura Animal Research Sta- 
tion, Hamilton; now with Inter- 
national Bank for Reconstruction 
and Development, Washington, 
D. C. Dr. K. A. Wodxicki, Direc- 
tor, Animal Ecology Div., Dept. 
S&IR. 
Nigeria: Godfrey A. Anetoh, 
Forest Asst., Enugu; at Colorado 
State U. Alhaji Damale Kaita, 
Councillor for N a t u r a 1 Re- 
sources, Katsina. 
Philippines: Enrique T. Marin, 
Research Forester, Bureau of 
Forestry, Manila; at Colorado 
State U. 
Peru: Mariano Segura, Chief, 
Sierra Forage Research P r o - 
gram, Lima; at Colorado State U. 
Rhodesia and Nyasaland: A. G. 
Davis, Professor, Univ. College 
of Rhodesia and Nyasaland, 
Salisbury; on Rockefeller Foun- 
dation. NageZ Noyce, Farmer and 
student Givebi A g r . College; 
gaining farm experience on live- 
stock ranches. 
St. Vi n c en t (West Indies): 
Daniel L. Minors, Agr. Asst., 
Indian Bay; with SCS including 
S & W Cons. Course. 
South Africa: Edward Smyth 
Barn, Rancher; on ranch in Colo- 
rado. Peter de V. Booysen, Dept. 
of V el d Management, U. of 
Natal, Pietermaritzburg, Natal; 
at U. of California, Davis. Dr. J. 
H. Hofmeyer, Agr. Technical 
Services, Pretoria; considering 
Sheep Industry. Roelof Lategan, 
Farmer; on farm in Missouri. A. 
Mounton, W. L. Ochse & Co., 
Johannesburg; considering cattle 
ranch practices. P. J. Niemann, 
O.F.S. Region; Meat Industry 
Control Board Scholarship, pri- 
marily at McGill U., Quebec. 
Can. B. M. Reich, Agr. Technical 
Services, Pietermaritzburg, 
Natal; at Colorado St ate U. 
W. M. Van Heerden, Wool Board 
Agr. Technical Services, Hof- 
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meyr, Cape; at Purdue U. Nicho- 
las Abertus J. van Rensburg, 
Div. Sheep and Wool, Grootfon- 
tein College of Agr. Middelburg, 
Cape; considering Angora Goat 
and Mohair Industry. WP. J. 
Wessels, College of Agr., Glen, 
O.F.S.; at U. of California, Davis. 
Sudan: A Osman-Hassan Ballal, 
Assistant L a n d - U s e Officer, 
Khartoum; at U. of Nebraska. 
Rasheed Abdel-Magid, Acting 
Senior Range Management Of- 
ficer, Khartoum; at Utah State U. 

SOCIETY BUSINESS 

Syria: Mohamad Fouad EZ-Rab- 
bat; at U. of Arizona. 
Thailand: Sampop Chantara- 
manee, Soil Conservationist, 
Bangkok; at U. of Georgia. Siti- 
Zarp Vasuvat, Soil Conservation- 
ist, Bangkok; at U. of Mississippi. 
Tanganyika: H. S. MaLinda, 
Game Asst. Ministry of Lands, 
Forests and Wildlife, Dar Es 
Salaam; FAO Fellow at Utah 
State U. 
Turkey: Orhan Baykal, Forest 
Engineer, I zm ir; at Colorado 
State U. and FS, SCS, and ARS. 

Dr. Ismail Eraslan, Professor of 
Forest Management, University 
of Istanbul; with FS. Faruk 
Guna y, Chief, Soil Conservation 
and Range Management, Erzu- 
rum Forest Region; at Colorado 
State U. HaliZ Isik, Conservation 
Technician, Ankara, Turkey; at 
Oklahoma State U. AZi Tikmet 
Kucukkoca, S o i 1 Conservation 
Technician, Izmir, Turkey; at 
Oklahoma State U. 

W. R. Chapline, Secretary 
International Relations 
Committee 

NEWS AND NOTES 

Natural Memorial to 
Bernard DeVoto 

The late Bernard DeVoto, conser- 
vationist and western historian, was 
memorialized by the dedication of a 
cedar grove in his honor in the 
Clearwater National Forest in north- 
ern Idaho on September 9. The 
memorial grove, co-sponsored by the 
Montana and Idaho Wildlife Federa- 
tions, is located on the Lochsa River 
about 40 miles southwest of Mis- 
soula, Montana. The two sportsmen’s 
groups placed a bronze plaque on a 
large boulder within the grove on 
which DeVoto’s contributions to con- 
servation were inscribed. 

BLM Closes Field 
Information Offices 

The thousands of people who write 
to the Bureau of Land Management 
each year for information about buy- 
ing, leasing, using and enjoying the 
public lands as well as for reports 
on the agency’s programs and activi- 
ties face a long wait for answers to 
their future queries, according to the 
Wildlife Management Institute. The 
agency has been forced to close its 
field information offices in 11 west- 
ern states, because of a mere $129,800 
which Congress refused to appropri- 
ate for the current year’s operation 
of the BLM’s information program. 
The whole program has been trans- 
ferred to a staff of five-including 

clerks and typists-in Washington, a 
move also dictated by Congress this 
year. 

Box to Texas 
A well-known range management 

specialist, Dr. Thudis Wayne Box 
joined Texas Tech’s agronomy de- 
partment September 1. 

Dr. Box, a native Texan, has writ- 
ten more than 15 range and wildlife 
publications in recent years and has 
spent the past three years at Utah 
State University where he was as- 

sociate professor of range manage- 
ment. 

Dr. Box will spend half of his time 
teaching at Tech and the other half 
at Tech’s Research Farm near Ama- 
rillo where he will conduct range 
management experiments. 

He was born in Llano County, 
Texas and received his Bachelor of 
Science degree in Agriculture from 
Southwest Texas State College and 
his Master’s and Doctor’s degrees 
from Texas A&M. 

In addition to being a college pro- 
fessor, Dr. Box has worked as a 
rancher, farm editor and a research 
fellow at the Welder Wildlife Foun- 
dation near Sinton, Texas. 

He is a member of the American 
Society of Range Management, Eco- 
logical Society of America, Wildlife 
Society, American Assn. for Ad- 
vancement of Science, American In- 
stitute of Biological Sciences, Amer- 
ican Assn. of University Professors, 
and Sigma Xi. 

In addition to his teaching and re- 
search duties at Tech, Dr. BO~C will 
be employed by the Welder Founda- 
tion during the summer months. 

Arizona Wildlife Specialist 
Assigned to Africa 

Lyle K. Sowls, leader of the Ari- 
zona Cooperative Wildlife Research 
Unit, University of Arizona, has re- 
ceived a Fulbright Lectureship in 
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Wildlife Management at the Univer- 
sity of Rhodesia in Salisbury. The 
University is initiating a curriculum 
in wildlife management, and Dr. 
Sowl’s one year lectureship is to help 
further the University objective. 

ASRM Members Named 
Agronomy Fellows 

Twenty-two persons from 18 states 
were named Fellows of the Ameri- 
can Society of Agronomy at the or- 
ganization’s yearly dinner meeting. 
The dinner highlighted the 54th an- 
nual ASA session held at the N. Y. 
State College of Agriculture, Cornell 
University. More than 360 scientific 
and educational papers were read at 
the five-day event. 

Fellows are active ASA members 
selected by the board of directors 
for special recognition because of 
their professional records and serv- 
ices to the society. 

Among the new fellows are: Jack 
R. Harlan, agronomy, Oklahoma 
State University, Stillwater, Okla.; 
Alvin G. Law, agronomy, Washing- 
ton S t a t e University, Pullman, 
Wash.; and George A. Rogler, U. S. 
Dept. of Agriculture, Mandan, N. D. 
Dr. Howard B. Sprague, member of 
ASRM and head of the agronomy 
department at Pennsylvania State 
University, was elected vice presi- 
dent. 

Daines to Montana 

Mr. Thomas Danies, Pasture Re- 
search Officer, Matopos Research 
Station, Southern Rhodesia, arrived 
at Montana State College, Bozeman 
in September for graduate studies in 
Range Management. He was granted 
a l-year leave for further studies in 
range research techniques and asso- 
ciated subject matter. Mr. Daines 
served as Conservation Officer in 
Northern and Southern Rhodesia 
prior to his appointment as a Pasture 
Research Officer at the Matopos Sta- 
tion. 

In Memoriam 

Dr. John J. Thornber died in 
Tucson on November 22, 1962 at the 
age of ninety. His early publication 
on the grazing ranges of Arizona is 
widely known and still very useful. 
Professor Thornber joined the Uni- 
versity of Arizona faculty in 1901. 
He retired in 1942 and had been in 
poor health since that time. 

Oregon since 1953, was transferred 
to Albuquerque, New Mexico the 
first of September. He will work in 
the newly created branch of Land 
Classification in the division of Rec- 
reation and Lands. Prior to coming 
to the Fremont, Cliff had worked on 
the Malheur, Umatilla, and Wenat- 
thee National Forests in Oregon and 
Washington and the Big Horn Na- 
tional Forest in Wyoming. Cliff was 
active in the Pacific Northwest Sec- 
tion. 

Arnst Takes New Position 
With Forest Service 

William W. Strawn replaced Cliff 
Windle, as range, wildlife and water- 
shed staffman. Mr. Strawn was born 
in Missouri and moved to Grand 
Junction, Colorado at an early age. 
He attended grade and high school 
in Grand Junction. He was graduated 
from Colorado State University with 
a BS degree in forestry in 1947 and 
an MS degree in range management 
in 1948. Mr. Strawn is a member of 
the American Society of Range Man- 

Albert Amst, well known in for.. agement and was active in Lion’s 

estry circles as editor of THE TIM- Club in Laramie. He is a veteran of 

BERMAN Magazine was named a World War II, serving in the Navy 

special assistant to Deputy Chief of in the South Pacific from 1944 to 
1QAK-Z 

the Forest Service Arthur W. IJXU. 

Greeley, effective October 29, 1962. 
In his new position in National 

Forest Resource Management, Mr. 
Arnst will handle special projects 
requiring detailed study and evalua- 
tion for consideration by the Deputy 
Chief. 

Specifically, he will evaluate sug- 
gestions of various resource users, 
and will recommend changes in 
management nolicies where war- * 
ranted to meet changing conditions. 

resource management requested by 
Congressional leaders. Such reports 
have increased considerably during 
the past few years as competition 
for the use of National Forest re- 
sources has grown. 

A native of Portland, Oregon, Mr. 
Arnst received his B.S. degree in 
forestry from Oregon State College 

He will expedite special reports on 

Essay W-inner 
Philip C. Branch, of Orinda, a 

senior in the University of California 
School of Forestry at Berkeley, has 
been named winner of a western 
North America essay contest spon- 
sored by the Western Foresty and 
Conservation Association. 

Branch received a $100 prize and 
an expense-paid trip to Seattle, 
where he was scheduled to read his 

bership. 
The 22-year-old forestry student 

is the son of Mr. and Mrs. W. C. 
Branch, of 2 Washington Lane, 
Orinda. Branch’s essay is entitled 
“The Cold War for Wilderness.” 

The Western Forestry and Conser- 
vation Association, founded in 1909, 
is made up of professional and busi- 

essay before the association mem- 

at Corvallis in 1931. Between that 
time and 1937 he worked in Oregon 

ness people and public officials in 
the field of forest conservation and 

for the Forest Service in various development in the western United 
capacities and was a ranger at the States and Canada. 
time of transfer to the Soil Con- 
servation Service as a project for- Literature Review 
ester. The Literature Review for the 

Windle Transfers 
November, 1962, and January, 1963, 
issues of the JOURNAL were pre- 

J. Clifton Windle, range, wildlife pared by the following students-and 
and watershed staffman on the Fre- faculty at Colorado State University: 
mont National Forest, Lakeview, Bill Edwards, Bob Franklin, Juan 
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Gusto, Dick Hansen, Don Hervey, 
Roy Miller, Jim Quinn, Lamar Smith, 
Jim Spear, Charles Terwilliger, 
Terry Vaughan, and Wayne Wood. 
Don Hervey and Meredith Morris 
continued with responsibilities for 
editing and preparing the copy for 
the Literature Review section, The 
Range Management Seminar class 
routinely reviews current literature 
and provides material for inclusion 
in the JOURNAL. 

Short Retires 

A change of address from AID, 
APO-254, New York, N. Y., to Route 
1, Box 11, Covelo, California, re- 
ceived recently from L. R. Short, 
marked his retirement from Govern- 
ment service after 30 years of serv- 
ice. Larry left Ankara, Turkey, with 
Agency for International Develop- 
ment’s Forestry Branch as Range 
Management Adviser on November 
16 and retired January 4. Of his 
career Larry wrote, “stateside serv- 
ice includes range surveys (1931-33) 
and range research (1933-37) with 
U. S. Forest Service in California, 
range research (1937-41 and 1947- 
53) with USFS in Montana, range 
specialist (1941-43) with U. S. Soil 
Conservation Service in New Mex- 
ico, and range and soil conservation 
(1943-47) with SCS in Texas. Over- 
seas service began in March 1953 as 
Range Management Adviser in 
Tehran, Iran (with AID’s predeces- 
sor, FOA). From there, it was to 
Tel Aviv, Israel, before coming to 
Ankara. Details to Bagdad, Iraq, 
Amman, Jordan, and Beirut, Leba- 
non, were completed during the 
overseas assignments”. 

Nineteen-sixty-three will be given 
over to building a retirement 
“cabin,” a n d establishing “home 
base” near the little “cow town” of 
Covelo, in the Eel River district of 
northwestern California where his 
great grandfather settled as the first 
Indian Commissioner of the Round 
Valley I n d i a n Reservation and 
where Larrys 88-year old father has 
been a lifelong rancher. Thereafter, 
part time may be spent as a range 
and livestock management consul- 
tant. 

Parker Ranch’s Manager Resigns 

Richard Penhallow has resigned 
as manager of the world famous 
Parker Ranch. On the heels of this 
announcement, September 28, came 

NEWS AND NOTES 

the news that James Armitage, ad- 
ministrative a s s i s t a n t, and also 
president of the Hawaiian Cattle- 
men’s Council, had also resigned. 
Parker Ranch owner, Richard Smart, 
revealed that Rally GreenweZZ, mem- 
ber of Hawaii’s long-time ranching 
family, has assumed the manager’s 
duties at Parker Ranch. 

Bill Janss, Coachella Valley Feed- 
yards, Thermal, California, has en- 
tered into a partnerhip agreement 
with Parker Ranch owner, Richard 
Smart, and will operate Hawaii Meat 
Co. and the 2,500-head capacity feed- 
lot which is a part of the meat firm. 
Parker Ranch owns a major interest 
in Hawaii Meat Co., the 50th state’s 
largest meat packing firm which is 
cooperatively owned by Hawaiian 
beef cattle producers. 

A Home of Its Own 
The completion of the Forestry 

w i n g of the Forestry-Biological 
Science building at Utah State Uni- 
versity, made possible a final home 

one room and the library itself is 
isolated. 

Since the last publication about 
the Depository Library (Jour. Range 
Mangt. 11: ) in which the objectives 
of the Depository Library were out- 
lined operational procedures have 
been further clarified. It has been 
agreed that material received in 
duplicate would be offered to edu- 
cational institutions, to members of 
the Society or to other individuals. 
For this purpose, lists of surplus 
items are being prepared and will be 
available u p o n request. Requests 
should be sent to D. L. Goodwin, 
Utah State University. 

The various Forest and Range Ex- 
periment Stations continue to be the 
most consistent contributors to the 
library. Copies of current publica- 
tions from these stations are usually 
sent to the library. The library would 
welcome two reprints of publications 
written by members of the Society. 

Contributions from individuals are 
the most important source of range 

for the Depository Library of the literature. This is particularly true 
American Society of Range Manage- for the older literature of historical 
ment. Facilities in the new building importance. During the past few 
include a library room reserved for years donations have been received 
exclusive use of the Depository from John Clouston, J. Whitney 
Library. Floyd, Lowell K. Halls, Grant Harris, 

The new facility provides room for Don Hedrick, V. T. Heidnereick, Fred 
approximately 316 linear feet of Renner, Arthur D. Smith, L. A. 
shelving, a work table, kardex file 
for periodicals, card index for books, 
and a filing cabinet. For the first 

Stoddart, and Fred Wagner. 
Graduate thesis have been re- 

ceived from the University of Ne- 
time since it’s inception all property vada. 
of the Society in the library is within Use of the library has been rela- 
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tively light. Request for material or 
assistance for bibliography needs 
have averaged not more than two a 
year. 

Federal Grants and Contracts 
To Allow Page Charges 

A new policy designed to help 
scientific journals meet their costs 
in publishing research results has 
been adopted by the Federal Council 
for Science and Technology. 

Under the policy, which has been 
followed by some Government agen- 
cies in the past and is now standard 
for all, page charges for publication 
of scientific research results in scien- 
tific journals will be budgeted for 
and paid as a necessary part of re- 
search costs under Federal grants 
and contracts. 

The policy recognizes that the re- 
sults of Government-sponsored re- 
search are frequently published in 
journals published by non-profit 
organizations. Based on the premise 
that “the rate of scientific advance 
is determined in a significant meas- 
ure by the speed and effectiveness 
with which research findings are dis- 
seminated among scientists who can 
use them in further research,” the 
Council states in its policy, “the 
dissemination of the results of re- 
search is an integral part of the re- 
search process.” 

The policy further recognizes “that 
page charges for publishing papers 
in primary journals constitute one 
effective means by which an appro- 
priate portion of the research dollar” 
can be channelled into dissemination 
of the results of research. 

Page charges are usually calcu- 
lated as a part of the cost of com- 
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position and make-up of journals. 
Adoption of the page charge by an 
increasing number of journals is 
recognized by the Council as a sig- 
nificant source of financial support 
for journals trying to carry the 
rapidly increasing numbers of papers 
being produced by U.S. scientists. 

Scientific policy representatives of 
Federal agencies that make up the 
Council established four criteria for 
honoring page charge bills submitted 
by journal publishers: 

( 1) The research papers report 
work supported by the Gov- 
ernment. 

(2) The charges are levied im- 
partially on all r e s e ar c h 
papers published by the jour- 
nal, whether by non-Govern- 
men t or by Government 
authors. 

(3) Payment of such charges is in 
no sense a condition for ac- 
ceptance of manuscripts by 
the journal. 

(4) The journals involved are not 
operated for profit. 

The new policy was stimulated by 
the National Science Foundation, 
which bears a coordinating responsi- 
bility for government scientific in- 
formation policies and programs. 

The Federal Council for Science 
and Technology was established by 
Executive Order 10807, in 1959, and 
includes representatives from the 
Departments of Agriculture, Com- 
merce, Defense, Interior, and Health, 
Education, and Welfare, as well as 
from the National Aeronautics and 
Space Administration, the Atomic 
Energy Commission, and the Nation- 
al Science Foundation. Its purpose is 
to provide more effective planning 
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and administration of Federal scien- 
tific and technological programs. 

Scholarship 

The Colorado Section made its 
annual Scholarship Award in the 
amout $225 to Mr. Ernst Fish. 

Ernest is the son of Mr. and Mrs. 
Stanley 0. Fish, Albuquerque, New 
Mexico. He was graduated from 
Highland High School in Albuquer- 
que where he was active in the Na- 
tional Honor Society, Bowling Club, 
Spanish Club, Ice Skating Club, 
Weight-lifting C 1 u b and Senate. 
Ernest is a junior this 1962-63 aca- 
demic year at Colorado State Uni- 
versity majoring in Forestry and 
Range Management. His University 
activities include Forestry Club, Al- 
pha Phi Omega swimming instructor, 
Range Plant Identification Team and 
all school leadership conference. 

NATIONAL AFFAIRS 
Reported by B. W. Allred, Soil Conservation Service, U.S.D.A., Washington, D.C. 

New Conservation Legislation reasonable and stable prices of agri- Title I provides new authority and 
Public Law 87-703 recently en- cultural commodities and products resources for putting land to opti- 

acted by the 87th Congress provides to consumers, provide adequate sup- mum economic and social use. It 
new mechanisms to help improve plies of agricultural commodities for gives added depth and breadth to the 
and protect farm income, reduce domestic and foreign needs, conserve nation-wide Rural Areas Develop- 
costs of farm programs to the Feder- natural resources, and for other pur- ment Program, offers alternatives to 
al Government, reduce the Federal poses. the use of land for surplus crop pro- 
Government’s excessive stocks of Here are some of the highlights of duction, opens the way for an expan- 
agricultural commodities, maintain the new law provided by the USDA: sion of out-door recreational facili- 
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ceptance of manuscripts by 
the journal. 

(4) The journals involved are not 
operated for profit. 

The new policy was stimulated by 
the National Science Foundation, 
which bears a coordinating responsi- 
bility for government scientific in- 
formation policies and programs. 

The Federal Council for Science 
and Technology was established by 
Executive Order 10807, in 1959, and 
includes representatives from the 
Departments of Agriculture, Com- 
merce, Defense, Interior, and Health, 
Education, and Welfare, as well as 
from the National Aeronautics and 
Space Administration, the Atomic 
Energy Commission, and the Nation- 
al Science Foundation. Its purpose is 
to provide more effective planning 
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and administration of Federal scien- 
tific and technological programs. 

Scholarship 

The Colorado Section made its 
annual Scholarship Award in the 
amout $225 to Mr. Ernst Fish. 

Ernest is the son of Mr. and Mrs. 
Stanley 0. Fish, Albuquerque, New 
Mexico. He was graduated from 
Highland High School in Albuquer- 
que where he was active in the Na- 
tional Honor Society, Bowling Club, 
Spanish Club, Ice Skating Club, 
Weight-lifting C 1 u b and Senate. 
Ernest is a junior this 1962-63 aca- 
demic year at Colorado State Uni- 
versity majoring in Forestry and 
Range Management. His University 
activities include Forestry Club, Al- 
pha Phi Omega swimming instructor, 
Range Plant Identification Team and 
all school leadership conference. 

NATIONAL AFFAIRS 
Reported by B. W. Allred, Soil Conservation Service, U.S.D.A., Washington, D.C. 

New Conservation Legislation reasonable and stable prices of agri- Title I provides new authority and 
Public Law 87-703 recently en- cultural commodities and products resources for putting land to opti- 

acted by the 87th Congress provides to consumers, provide adequate sup- mum economic and social use. It 
new mechanisms to help improve plies of agricultural commodities for gives added depth and breadth to the 
and protect farm income, reduce domestic and foreign needs, conserve nation-wide Rural Areas Develop- 
costs of farm programs to the Feder- natural resources, and for other pur- ment Program, offers alternatives to 
al Government, reduce the Federal poses. the use of land for surplus crop pro- 
Government’s excessive stocks of Here are some of the highlights of duction, opens the way for an expan- 
agricultural commodities, maintain the new law provided by the USDA: sion of out-door recreational facili- 
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ties on locally-owned lands, and 
gives new impetus to the conserva- 
tion of land and water resources, 
flood prevention, development of 
local water supply and similar meas- 
ures for realigning and improving 
land use. 
Title ZZ provides new authorities for 
program activities calculated to pro- 
mote the consumption of agricultural 
commodities abroad through amend- 
ments to the Food for Peace legisla- 
tion. 
Title ZZZ provides the Secretary of 
Agriculture with new authority to 
work with farmers to bring agricul- 
tural production in line with do- 
mestic and export needs, improve 
and stabilize farm income, reduce 
surplus stocks, and to reduce the 
costs of farm programs. The 1963 
wheat program calls for voluntary 
diversion of land from production 
and is similar to the 1962 program. 
A new wheat program for 1964 will 
serve to manage supplies if it is 
approved by two-thirds of the grow- 
ers in a referendum. The current 
feed grain program will be con- 
tinued, with some changes, in 1963. 
Starting next year, wheat and feed 
grain producers who participate in 
the programs will receive payment 
in kind of 18 cents a bushel. They 
also will receive payments for di- 
verting land from these crops. 
Title IV authorizes the Department 
to make loans for recreational de- 
velopment and facilities to individual 
farmers and to associations serving 
farmers and other rural people. 
Among other provisions, the law au- 
thorizes that the total amount of real 
estate loans that may be made out 
of the insurance fund and held on 
hand at any one time is increased 
from $10 million to $25 million. 
New Land Use Adjustment Program 
Authorized in Section 101 
Many individual farmers under this 
section will be eligible for additional 
help under long-term agreements 
with the Department to change crop- 
ping systems and land use and to de- 
velop soil, water, forest, wildlife, and 
recreational resources. 
These agreements may run for as 
long as 10 years, except that agree- 
ments for the establishment of tree 
cover cannot provide for annual pay- 
ments for more than five years. 
For lands not in the conservation 
reserve, the Department can enter 
into agreements for assistance total- 

ing up to $10 million during each 
calendar year. 
For lands coming out of the con- 
servation reserve in 1962, the De- 
partment may provide assistance to- 
taling up to $15 million during 1963 
calendar year. 
About 25.6 million acres are now 
held out of crop production by the 
conservation reserve. Contracts ex- 
pire December 31, 1962, on 1.3 mil- 
lion acres. These lands generally 
will be eligible for the new land 
use adjustment program. 
Section 101 also provides that the 
Agricultural Conservation Program 
will continue to have Federal ad- 
ministration. This provision, as well 
as the establishment of the new land 
use program, is in an amendment to 
the Soil Conservation and Domestic 
Allotment Act. Previously, the Act 
had provided for a Federal Agri- 
cultural Conservation Pr 0 gram t 0 
January 1, 1963. After that time, the 
program was to be carried out by the 
States under plans approved by 
USDA. The States had not moved 
to develop these plans. 

Rural Renewal, Conservation-Develop- 
ment Projects Authorized in 
Section 102 

The Department will use authority 
provided in Section 102, together 
with provisions in other sections of 
Title I, Title IV, and presently op- 
erating programs, to aid local public 
agencies, sponsors, and associations 
to carry out Rural Renewal and Re- 
source Conservation and Develop- 
ment Projects. 
The Department can provide tech- 
nical assistance and loans to local 
public agencies designated by the 
Governor of a State or the State 
legislature. A single loan exceeding 
$250,000 would have to be approved 
by the appropriate Congressional 
Committees. Loans will be repaid 
within 30 years. However, loan re- 
payment may be deferred up to 5 
years while the project is getting 
underway. 
These loans could be used by local 
authorities for such purposes as 
forestry, soil and water conservation, 
flood prevention and the reorganiza- 
tion of farm resources, including the 
preservation, development and use 
of natural resources. Funds also may 
be used for the installation of such 
facilities as roads, parks, water sup- 
ply systems, sewage disposal and 
community buildings related to land 

conservation and use. Section 102, 
however, prohibits Federal help for 
the building of industrial parks or 
the establishment of private or com- 
mercial enterprises. (Under Title IV, 
loans may also be made to associa- 
tions for shifts in land use and recre- 
ational facilities and to individual 
farmers and ranchers for recrea- 
tional uses and facilities.) 
Rural Renewal Projects provide new 
tools for severely disadvantaged 
rural areas where much of the land 
is not in its best use, resulting in 
chronic under-employment and 
under-developed communities. Ob- 
jectives of the program are to create 
conditions that will make these com- 
munities attractive to private invest- 
ment and individual enterprise. 
Resource Conservation and Develop- 
ment Projects also will be locally 
initiated and locally sponsored. 
These projects will provide a frame- 
work for stepped up programs of 
conservation, development, and use 
of all land, water, and related re- 
sources within a resource area where 
acceleration of current conserva- 
tion activities plus the use of new 
authorities will provide additional 
economic opportunities to local 
people. 
New Zmpetus for Watershed Protection 
and Development in Sections 103-106 
New recreational opportunities and 
new sources of future water supply 
for municipalities and industries can 
be created in Small Watershed Proj- 
ects under amendments to the 
Watershed Protection and Flood Pre- 
vention Act (Public Law 566). 
The same new authorizations also 
apply to the 11 watershed improve- 
ment programs authorized by the 
Flood Control Act of ,1944. 
The significance of the amendments 
of Public Law 566 is illustrated by 
these facts: 
The Department already is assisting 
local organizations and agencies in 
the operation of 425 Small Water- 
shed Projects throughout the coun- 
try. Planning help has been author- 
ized for another 366 projects. And 
USDA aid has been requested for an 
additional ‘969 projects. All told, the 
1,760 projects in operation, in plan- 
ning stage, and in pending requests 
cover more than 125 million acres. 
The Department may now share with 
local public bodies up to one-half of 
the cost of land, easements, and 
rights-of-way for reservoir or other 
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sites or areas in Small Watershed 
Projects to be dedicated for public 
recreation. The Department also may 
share up to one-half of the cost of 
providing minimum facilities for 
public health and safety and for ac- 
cess to the new recreation areas. 
These facilities could include water 
supply, sanitation, electrical service, 
boat anchorage and launching sites, 
swimming beaches, access roads, 
parking areas, public camp and pic- 
nic sites, trails, overlook stations, 
cleared public use water areas, and 
related administrative facilities. 
State game, fish, and park agencies 
are eligible as sponsoring public 
bodies when they assume responsi- 
bility for operating and maintaining 
the public recreational facilities. So 
are counties, municipalities, and 
special purpose districts created by 
or under provisions of State legis- 
lation. 
The Department also may advance 
funds to these eligible agencies for 

immediate acquisition of easements 
and rights-of-way for watershed 
project structure sites if necessary to 
prevent encroachment of other de- 
velopments. These advances must be 
repaid before construction starts. 
The Department cannot acquire any 
land. 
The number of watershed recrea- 
tional developments is limited by 
law to one for each 75,000 acres of 
watershed area, and not to exceed 
three for any watershed project. 
In the past watershed recreational 
development has not had Federal 
cost-sharing aid, although the De- 
partment could cooperate with local 
groups or agencies which assumed 
full responsibility for both financing 
and operation. Of the first 2,500 
structures planned for flood preven- 
tion, recreational development was 
included in fewer than 30 structures. 
Future water supply for municipal 
and industrial purposes is vital to 

the growing, developing area. One 
amendment to the Watershed Act 
was provided to help solve this prob- 
lem of adequate future water supply. 
The Department of Agriculture now 
can assist local organizations develop 
water supply for future use in water- 
shed projects in the same manner as 
the Department of the Army and 
the Department of the Interior under 
the Flood Control and Reclamation 
Acts. 
USDA now is authorized to pay up to 
30 percent of the total cost of a reser- 
voir for the purpose of storing water 
for future municipal or industrial 
use. Repayment and interest charges 
may be deferred up to 10 years if 
the stored water is not used during 
this period. Repayments begin as 
soon as the water is first used. Full 
repayment must be made within the 
useful life of the structure but not to 
exceed 50 years from the time of 
initial use. 

WITH THE SECTIONS 

CALIFORNIA 
A rather special event featured 

California Section activities during 
the fall of 1962. Through cooperation 
with other groups, a Section display 
was exhibited at the annual conven- 
tions of The California Woolgrowers 
Association, The California Farm 
Bureau Federation and The Cali- 
fornia Cattleman’s Association. 

The display was built around a 
leaflet on range fertilization pre- 
pared by the Section last summer 
under sponsorship of the National 
Plant Food Institute. Credit is due 
Waldo W. Wood, Forest Service, San 
Francisco, for development of the 
display and to various Section mem- 
bers for exhibiting it at the various 
conventions. The display was well 
received, it created a good deal of 
interest and produced a few new 
members. A new display is now be- 
ing developed with which the prac- 
tice of visiting other meetings will 
be continued. 

IDAHO 
Fifty-four members and guests of 

the Lyman Richwine Chapter, 
American Society of Range Manage- 
ment, made a tour in the Willow 
Creek-Greys Lake area, August 10. 
Conservation work and principles of 
grazing management on private 
lands were observed at each of six 
stops. 

At the Bill Stanger ranch, the 
owner showed the group his field 
trial planting of cicer milk vetch and 
Russian brome. This trial, put in 
with the help of the East Side Soil 
Conservation District, compares cicer 
milk vetch and Russian brome with 
Ladak alfalfa and Manchar smooth 
brome under dryland conditions. 
Stanger pointed out the advantages 
of cicer milk vetch were its non- 
bloating characteristics and its abil- 
ity to survive the severe winters at 
high elevations. This trial will be 
continued for several years in order 

to evaluate the two seeding mixtures 
for hay and pasture. 

At the Jack Klossner ranch in up- 
per Long Valley, the group was 
shown smooth brome and smooth 
brome-alfalfa seedings on some 1000 
acres, the stands ranging in age from 
two to seven years. Mr. Klossner 
outlined the grazing management 
system he uses on his seeded range 
pastures. He reported that year- 
ling steers were making about two 
pounds of gain per day. Total beef 
production, he figured, amounted to 
between 250 and 275 pounds per acre 
by August 5. Klossner pointed out 
that in this rainfall zone of about 
16 inches annually, he had had best 
results by seeding in early spring 
without a nurse crop on a firm, well- 
prepared seedbed. 

Loren Hogan, director in the East- 
ern Idaho Grazing Association, dis- 
cussed the results of spraying for 
sagebrush control on Association 
range. An application of 2 pounds of 
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soon as the water is first used. Full 
repayment must be made within the 
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exceed 50 years from the time of 
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2,4-D in diesel oil, made in May 
1959, was reported to have given 90 
to 95 percent kill on sagebrush and 
rabbitbrush, and increased grass 
production three to four times. 

At the noon stop at the Gravel 
Creek picnic grounds on the Cari- 
bou National Forest, Virgil McCon- 
nell, Chapter chairman, introduced 
members and guests, and explained 
the objectives of the American So- 
ciety of Range Management. 

At the next stop at the south end 
of Greys Lake, J. C. Smith showed 
the group his reed canarygrass 
planting on lands that two or three 
years previously supported only 
tules and coarse wiregrass. These 
lands, he related, are flooded for 
about 60 days each spring. A two- 
year-old stand of reed canarygrass 
produced three tons of hay per acre 
this year, and was making good re- 
growth for late fall grazing. His ex- 
cellent stand of grass illustrates the 
possibilities for improving native 
wet meadows and marshy lands over 
extensive areas in Idaho. 

The last stop was on the Delos 
Hubbard ranch at Chubb Springs. 
Mr. Hubbard gave the group a look 
at some 300 acres of range pasture 
seedings of smooth brome and al- 
falfa. These seedings, made in 1950, 
have been grazed for 12 successive 
years, and are still in excellent con- 
dition. By using a rotation grazing 
system over this period, his pastures 
have continued to support a yearling 
stocker to the acre for a grazing sea- 
son of slightly over 3% months each 
year. Beef production is figured at 

- 

WITH THE SECTIONS 

about 300 pounds per acre.-Walter 
Rumsey, Secretary-Treas. 

SOUTH DAKOTA 

The 1962 annual meeting of the 
South Dakota Section was held at 
Rapid City on November 19 and 20. 
Officers elected for the year 1963 
were: Chairman, Robert Gartner, 
Brookings; Vice-Chairman, R a Zp h 
Cole, Rapid City; Councilman, Ron- 
ald Miller, Rosebud. Tom Pozarn- 
sky, Mobridge, accepted the appoint- 
ment as Executive-Secretary. 

Program chairmen Harold Cosper 
and John Loucks arranged an excel- 
lent program covering the broad 
field of range management. Mr. 
Louis Bober, prominent seed dealer 
in western South Dakota, began the 
formal program with an interesting 
presentation of “The Seedman’s Role 
in Range Management.” The suc- 
cessful outcome of cooperation be- 
tween the Forest Service and the 
Beaver Creek Cattle Association in 
the management of a National Forest 
Service grazing allotment was very 
ably presented by Don Baldwin, a 
Newcastle, Wyoming, rancher. ASRM 
members attending the 1963 “na- 
tional” convention at Rapid City will 
have the opportunity to hear Don’s 
refreshing presentation. Carl San- 
son, Buffalo Gap rancher, discussed 
his cattle operation in the southern 
Black Hills. He emphasized the im- 
portance of a good cover of native 
grass to conserve the moisture that 
falls and to protect the soil against 
erosion. Kurt Peters, Information 
Specialist, Montana-Dakota Utilities 

. 

Company, Bismarck, North Dakota, 
kept the evening banquet audience 
entranced with a stirring American- 
ism speech. 

The second day’s program began 
with an informal debate centered on 
the appraisal of range conditions on 
a USFS National Grasslands allot- 
ment. Walt Kruse, Wall rancher, and 
Jim Cruse, USFS, were the partici- 
pants (the debate ended in a draw). 
Tex Lewis presented a thorough 
resume of the range research being 
conducted by the South Dakota Ag- 
ricultural Experiment Station. “Run- 
off and Sedimentation Studies on 
Rangeland Watersheds in Western 
South Dakota” was ably presented 
by John Neuberger of the Newell 
Experiment Station. John will also 
be heard at the national convention 
in February. Art Martin of the USFS 
discussed the Forest Service permit 
system and the benefits accruing 
from cooperative management of 
forest ranges. “A Conservationist’s 
Part in Range Management” was 
presented by Ralph Cole, SCS, Rapid 
City, followed by colored slides of 
a youth group trail ride through the 
South Dakota Badlands to study 
range management. The latter was 
narrated by the “trail boss” of the 
trip, Bob Edwards of Porcupine. 

The 1962 annual meeting ended 
with a discussion of section plans 
for 1963 and the arrangements for 
a successful 1963 national conven- 
tion. The South Dakota membership 
formally invites all ASRM members 
and other interested persons to 
Rapid City, February 12-15, 1963. 

NOTICE 

An Interview Service to bring prospective 
employers and employees together will be in 
operation at the annual meeting in Rapid 
City, February X2-15,1963. 

Those who have positions open and those 
who are seeking positions should prepare a 
5 x 8 card with their name (last name first) 
and address and where they can be reached 
in Rapid City in the upper left hand corner. 
The remainder of the card should be used to 
describe the position or to give the applicant’s 

The card should be mailed to 
James K. Lewis 
Animal Science Department 
South Dakota State College 
Brookings, South Dakota 

or may be brought to the meeting. 
The cards will be available for inspection 

at all times at a placement desk, marked 
Interview Service, near the registration 
booth. An attendant will assist in bringing 
prospective employers and employees to- 
gether and a room for interviews will be 

credentials and the type of position desired. provided in the convention hotel. 
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