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Cesium-137 In 
Bromus tectorum L. 

In Relation To Precipitation 
Regimes And Harvest Yields1 

W. H. RICKARD 
Biology Department, Battelle Me- 
morial Institute, Pacific Northwest 
Laboratory, Richland, Washington. 

Highlight 
Salubrious spring precipifaiion in- 
creased downy brome yield bui nof 
13iCs cuncenfrafion in downy brome. 

Downy brome, Bromus tectorum 
L., was harvested from an abandoned 
field on the Hanford Reservation, 
Benton County, Washington, in May 
1963 and 1964. The field has been out 
of agricultural use for about 20 years 
and since then has probably sup- 
ported a volunteer sward of downy 
brome every year. The vegetation 
of the field at this time is comprised 
almost entirely of downy brome. A 
few summer annuals, mostly Russian 
thistle, Salsola kali L., and Jim Hill 
mustard, Sisymbrium altissimum L., 
become conspicuous after downy 
brome matures and becomes dry. 

The field is protected from live- 
stock grazing and wild herbivores, 
e.g., jackrabbits seldom are seen in 
the field. Downy brome grows dur- 
ing the cool winter and spring 
months so that there appears to be 
little consumption of foliage by in- 
sects. The harvest yield of above- 
ground parts therefore provides a 
close estimate of annual production 
as determined by weather. 

The clipping of downy brome from 
ten 1 x lm plots was done in May 
when plants were mature but before 
loss of plant parts such as the shed- 
ding of seeds became pronounced. 
Radiochemical analyses were made 
on 100-200 g lots of finely milled 
dry grass by gamma spectrometric 
techniques employing a 9 x 11 inch 
sodium iodide (Tl) crystal. Yield is 
expressed as dry matter (105 C) /mz. 

A harvest of only 17 g/m2 + 2 
(SE) was obtained in 1964 and was 
related to the driest precipitational 
regime measured during 50 years of 
record (Table 1). By contrast, an 
exceptionally large yield of 236 

1 This paper is based on work per- 
formed under the United States 
Atomic Energy Commission Con- 
tract AT(45-1) -1830. Permission to 
publish is gratefully acknowledged. 

TECHNICAL NOTES 

Table 1. Precipitation (inches) 
throughout fhe downy brome 
growing season of 1962-1963 and 
1963-64.1 

Long 
term 

Month 1962-63 1963-64 Average 

October 0.95 0.04 0.73 
November 0.65 0.75 0.77 
December 0.60 1.14 0.87 
January 0.95 0.37 0.98 
February 0.69 0.01 0.63 
March 0.53 0.03 0.48 
April 1.17 0.11 0.37 
May 0.43 0.04 0.50 
Grand total 5.97 2.48 5.33 

1 Climatological data from the Han- 
ford Atomic Products Operation 
Meteorology Station, Richland, 
Washington. 

g/m2 +_ 8(SE) was harvested in 
1963. Early precipitation and moder- 
ate temperatures in the autumn of 
1962 promoted prompt germination 
of seeds and the early establishment 
of seedlings. The following April 
1963 was also favored by a greater 
than usual amount of precipitation in 
conjunction with moderate air tem- 
peratures. This combination of early 
fall precipitation and above normal 
April precipitation appeared to be 
important factors in the growth of 
downy brome. Worldwide fallout is 
deposited over the earth’s surfaces 
largely by precipitation but some is 
also deposited dry (Hardy and Alex- 
ander, 1962). The 1siCs content of air 
sampled at Richland, Washington 
was not very different in 1964 as 
compared to 1963 (Perkins et al. 
1964). The 1siCs concentration in 
downy brome was also closely simi- 
lar during both years. In 1963, is7Cs 
measured 1.5 t .068 picocuries/g dry 
weight as compared to 1.7 in 1964. 
The entire, 1964 harvest of 10 m2 was 
placed into one counting container. 

The relatively abundant precipita- 
tion in the spring of 1963 contributed 
to the yield of downy brome but not 
to increased concentrations of 137Cs. 
Although 13iCs has undoubtedly 
been accumulating in the soil over 
the years, little absorption is ex- 
pected to enter grasses from the soil 
because of the strong affinity of soil 
colloids for 13iCs. 

Although the concentrations of 
*siCs in downy brome were closely 
similar in 1963 and 1964, about 350 
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pCi/mz were available for grazing 
animals in 1963 as compared to only 
29 pCi/ms in 1964. It is clear that 
any measurement of concentration 
of 137Cs in downy brome has limited 
use for estimating biologically avail- 
able 13TCs in downy brome pastures. 
By sampling plots, estimates of the 
1siCs potentially available to live- 
stock can be made. This point is 
often overlooked in environmental 
monitoring surveys. 

From these data it appears that 
spring sampling is a useful means 
of estimating the annual increment 
of worldwide fallout deposited over 
annual grass pastures. The influence 
of an overstory of shrubs, e.g. big 
sagebrush on the accumulation of 
fallout by downy brome has not been 
investigated. 
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Control of Prickly Burnet 
(Poterium spinosum L.) in 
Rangelands of Southern Judean 
Foothill Region. 

N. G. SELIGMAN AND J. KATSIR 
Soil Conservation Service, Ministry 
of Agriculture, Hakirya, T. A., Israel. 

In the south of Israel, between the 
250 mm to 500 mm isohyets, about 
150,000 dunaml of range are covered 
by varying amounts of the dwarf- 
shrub, prickly burnet, which is 
valueless as grazing for cattle and 
sheep. Repeated failure of attempts 
to control the plant by aerial sprays 
of 2,4-D in this area made necessary 
the present investigation. 

Treatments.-Three means of ap- 
plication were compared: Stearman 
biplane, Piper Cub monoplane, and 
“Solo” low-volume knap-sack power 
sprayers. 

Five application rates of 2,4-D 
ethyl, hexyl (isooctyl) ester, 478 gr 
a.e./liter, were tried: 300 to 600 cl. 

IOne dunam = 1000 sq meters = 
0.25 acre. 



TECHNICAL NOTES 

2,4-D 
spray 
dition 
lower 
ment 
three times. 

per dunam, 2 to 5 liters of 
material per dunam with ad- 
of lo-20% diesel oil to the 
2,4-D application. Each treat- 
combination was replicated 
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Major Results. -Under certain 
conditions, the lowest applications of 
2,4-D gave satisfactory control of 
prickly burnet. Diesel oil appeared 
to improve the efficiency of control 
slightly. 

The wind speed at the time of 
spraying had a decisive effect on the 
degree of success and even light 
wind marked the effect of possible 
differences in application rates. No 
differences in efficiency of applica- 
tion between the Stearman and 
Piper were found. Both gave a 

markedly more uniform control than 
the “Solo” knapsack sprayer. 

In the year after the spray there 
appeared to be some regrowth of 
partially killed plants, particularly 
in the less successful plots. Where 
initial control was almost complete, 
there was very little subsequent re- 
covery. Despite drought conditions, 
the herbaceous vegetation increased 
considerably in the year after the 
spray. The cover of annual grasses 
increased markedly and there was a 
slight increase in the number of 
perennial grasses. 

Recommended Treatment (per 
dunam) .-Aerial spray dosage: 300 
cl. 2,4-D Albar ester (or equivalent) 
topped to 2 liters with water con- 
taining 10% diesel oil. Spraying 

period: From mid-March to mid- 
April. 

“Solo” knapsack sprayer: 400-450 
cl. 2,4-D Albar ester; topped with 
water to 5-6 litres. 

The area should be sprayed when 
the air is virtually still. Besides the 
dangers of drift to susceptible crops, 
even slight wind during spraying 
reduces efficiency of control drasti- 
cally. 

This trial was carried out by the 
Merom, Chim-Avir and Resisim 
spraying companies. The 2,4-D was 
supplied by Mahteshim Co. Mr. N. 
Lifshitz, Plant Protection Bureau 
and Drs. Y. Katznelson and Z. Naveh, 
Volcani Institute of Agricultural Re- 
search, advised on various aspects 
of the trial. 

MANAGEMENT NOTES 

Control of Saw Palmetto and 
Recovery of Native Grasses 

LEWIS L. YARLETT 
Range Conservationist, Soil Conser- 
vation Service, U.S.D.A., Gainesville, 
Florida. 

This issue’s Cover Photo is one of 
a series-a picture story of the con- 
trol of saw palmetto (Serenoa re- 
pens) and recovery of native grasses. 
The author’s entry was awarded 
Second Prize in the Picture Story 
Contest at the ASRM Annual Meet- 
ing in Las Vegas, Nevada, February 
9 to 12, 1965. 

Saw palmetto, a shrubby plant of 
low forage value, grows abundantly 
and dominates an estimated nine 
million acres of rangeland in Cen- 
tral and South Florida. The under- 
story composition of an additional 
sixteen million acres of grazable 
woodlands is likewise dominated by 
palmetto. Historical notes, research 
results plus experiences of early day 
ranchers indicate that palmetto pres- 
ently occupies a much greater acre- 
age than it did 75 years ago. 

Saw palmetto is a perennial, ever- 
green member of the palm family. 

The stem is normally creeping 4-6 
inches in diameter with a large 
number of roots on the underside. 
Stems are frequently branched and 
often extend along the soil surface 
for distances up to 30 feet. Ground 
cover composed of stems and frond 
canopy varies from less than 20% 
to a dense thicket representing 80% 
or more. Many of the decreaser 
grasses are to be found within the 
protection of palmetto clumps. Due 
to severe competition for light, mois- 
ture, and nutrients, these desirable 
grasses are extremely low in vigor. 
Creeping bluestem (Andropogon 
stolonifer) is the most important of 
the native grasses. On poor condition 
ranges and suppressed by palmetto, 
it produces as little as 150-200 
lb/acre. 

Effective mechanical control of 
saw palmetto and followup manage- 
ment has been accomplished by sev- 
eral ranchers in southern and central 
Florida. Two roller choppers set at 
a slight angle and pulled in tandem 
by a crawler tractor are commonly 
used. Each chopper filled with water 
weighs 15,000 lb. Chopping is done 
from December through March. One 
time over effectively cuts the hori- 
zontal stem and the terminal bud of 

the saw palmetto. Fringe areas ad- 
jacent to marshes, sand ponds and 
areas along major drainageways are 
left undisturbed to provide cover for 
wildlife and shelter for stock. A 
complete growing season deferment 
is given treatment areas from March 
or April through November. Succes- 
sive deferments are applied when 
cows and calves are carried on im- 
proved pastures during summer 
months. 

Results indicate an 80% control 
of palmetto at a cost of approxi- 
mately $4-5 per acre. Forage pro- 
duction from creeping bluestem 
three months following treatment 
was 1,600 lb/acre green weight and 
6,000 lb. eleven months after treat- 
ment. Palmetto fronds provide an 
effective mulch during the normally 
dry spring season. The forage pro- 
duced by creeping bluestem and as- 
sociated desirable grasses as a result 
of a planned system of brush control 
and deferred grazing is invaluable 
to a ranching operation. It provides 
the needed cheap roughage for brood 
cows when supplemented with pro- 
tein during a 3-4 month period be- 
tween the fall weaning period and 
the first grazing of improved pas- 
tures in the early spring. 


