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FIGURE 3. Ca.pacitance in relation to dry weight of forage (air dry in hundreds of pounds per acre) : Left. Forbs or 
wet grasses. Right. All grasses except soggy wet. 

however, to take a few check points 
whenever a new assortment of for- 
age is encountered. 

It is unfortunate that, at this 
point in the development of the 
capacitance method, it is not known 
whether the spread in the pattern 
of points around these curves is 
due either to the variability in the 
clipping or in the capacitance read- 
ings or both. 

The question arises as to the ef- 
fect of moisture differences in the 
vegetation itself on this determina- 
tion. Figure 4 shows the relation 
between capacitance per 100 gms. 
field weight, of forage and percent 
moisture, air dry basis, in the 
clipped forage. The small increase 
in capacitance may be explained 
by the decrease in the dielectric 
constant of the juices as water is 
absorbed. 

From the results obtained in 
these experiments it appears that 
the forage production of an area 

may be more accurately character- 
ized by the capacitance method, in 
practice, than by clipping. The ra- 
pidity of the method-less than 
one minute per determination- 
ma,kes possible a more complete 
sampling of an area. Thus, the 
slight decrease in precision per de- 
termination is more than offset by 
the reduction in sampling error. 

Another advantage of the ca- 
pacitance method is that it leaves 
the vegetation in a relatively un- 
disturbed state following a deter- 
mina,tion. This advantage is es- 
pecially important when working 
with small plots wherein clipping 
would mean complete destruction. 

S;ummary 
A capacitance method for deter- 

mining forage is proposed. The 
true precision of the method is not 
known at present. Indications are, 
however, that areas are more truly 
characterized by the capacitance 
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PERCENT MOISTURE IN FORAGE 

FIGUR.E 4. Capacitance per 100 grams of field weight of forage in relation to per- 
cent of air-dry moisture in forage. 

method than by clipping due to 
the more complete sampling made 
possible by the rapidity of the 
method. The method is unique for 
small plots in that the forage re- 
mains relatively undisturbed even 
after repeated determinations. 
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PANICUM TURGIDUM IN THE 
HASHEMITE KINGDOM 

OF JORDAN 

BARRY C. PARK 

Range Ma,nager, United States Oper- 
atioqas Mission, Ammaq Jorda,n 

Panicum turgidum (Forsk. ) is a 
grass with glabrous, glaucescent 
stems thickened and branching at 
the nodes forming tangled bushes. 
Leaves of forks reduced to lance- 
olate, leafless sheaths imbricated at 
nodes. Panicle terminal branches 
stiff; spikelets short-pedicelled, 
erect, ovate, inflated, white; glumes 
concave, nearly of equal length; 
pales of staminate flowers alike ; 
fertile floret elliptical, acute, cori- 
aceous, white, glossy. Ripe seed 
was collected in Wadi Araba on 
June 6. 

In Jordan this remarkable grass 
grows in the arid sandy and rocky 
waste places. It is well distributed 
in the area adjacent to the Dead 
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Sea and the full length of Wadi 
Araba from the Dead Sea to the 
Gulf of Aqaba. It appears to be 
resistant to saline soils but the ex- 
tent has not been determined be- 
cause soil samples have not been 
analyzed. Figure 1 shows Panicum 
turgidurn growing in sand dunes 
in Wadi Araba under an average 
annual rainfall in 1954 of less 
than 1 inch. The average annual 
rainfall within the range of this 
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and Near East countries as well as 
elsewhere in the world. It might 
be a good species to plant in sand 
dune areas to help stabilize the 
soil. 

Seed samples have been sent to 
several countries in the Middle 
and Near East and to the Agricul 
tural Research Station at Belts- 
ville, Maryland. Tests are also be- 
ing made near Burqu’ at the Des- 
ert Range Project in Jordan. 

FIGURE If Left. Panicum turgidurn in IVadi Araba grazed heavily by stock. 
Right. Panicum turgidurn in Saud dune area south of Dead Sea. 

species in Jordan is less than 4 
inches and temperatures are high. 
This scant rainfall comes during 
the period from October to No- 
vember. During the dry season 
April to October no rain falls and 
daytime temperatures run as high 
as 120 degrees Fahrenheit. 

Under these extreme conditions 
Pa&urn turgidurn produces a 
good volume of growth and fruits. 
It was found to be still green in 
late August, after almost five 
months without moisture. It is evi- 
dent that this species can with- 
stand long periods of drought. 

It was difficult to collect seed 
because the plant is heavily uti- 
lized by grazing animals as shown 
in Figure 2. Ungra,zed isolated 
patches were found in Wadi Araba 
some distance from water where 
seed was collected. If it can be 
successfully propagated it should 
be a valuable species for rehabili- 
tation of desert ranges in Middle 

TIME OF DAY AS A 
CONSIDERATION IN GRASS 

CLIPPING EXPERIMENTS 
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fessor, Departme& of Range 02 For- 
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Station, College Station, Texas 

Many clipping experiments have 
been conducted with important 
range plants in an endeavor to 
learn more about management and 
the response of these plants to 
simulated grazing treatment. Due 
to the great number of clippings 
required in some tests it is difficult 
to clip all plants under exactly the 
same environmental conditions. 
For example, clipping treatment 
may be imposed without regard to 
time of the day, although some evi- 
dence has indicated that it may be 
important. The effect of this time- 

of-day factor on clipping results 
was the major concern of the in- 
vestigators in the present report. 

A review of plant physiology 
literature indicates that produc- 
tion and translocation of food ma- 
terials within the plant vary 
greatly with time of day. As early 
as 1892 Sachs showed that sun- 
flower and cucurbit leaves may 
lose 12 percent and 14 percent re- 
spectively of their dry weight 
overnight. Goodall (1946) found 
that the dry weight of the third 
leaf of tomato plants increased 
about 28 percent from dawn to 
dusk. Loomis (1935) reported that 
the amount of sucrose in corn 
reached a maximum in the stems 
and leaves about 4:00 P.M. Other 
studies on translocation reviewed 
by Bonner and Galston (1952) in- 
dicated that diurnal changes with- 
in the plant may. influence dry 
weight clipping results with max- 
imum weights reached in the leaves 
of plants in the late afternoon. 

With the objective of determin- 
ing the variation in clipping re- 
sults caused by this time-of-day 
factor, a field test was initiated at 
College Station, Texas, in May, 
1955. One hundred pairs of little 
bluestem (Andropogon scoparius) 
plants were selected for morning 
and afternoon clipping treatment 
and marked with tagged stakes. 
These pairs were selected from a 
uniform stand on the basis of the 
same basal diameter, height, over- 
all size, and other characteristics 
such as leaf color and apparent 
vigor. At this time of the year the 
internodes of many culms of little 
bluestem plants had begun to 
elongate but there was no external 
evidence of seed stalk formation. 

Clipping was initiated in the 
afternoon to allow clipping after 
a full day of sunlight and to elim- 
inate the effect of growth since 
most of the interval between treat- 
ments would be confined to the 
dark period. June 2, a warm, clear 
day, was selected to provide maxi- 
mum photosynthetic activity. Aft- 
ernoon clipping was accomplished v 
between 3 :00 and 4 :30 P.M., and 
morning clipping of the other 


