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that sawdust could serve as a roughage 
source in wintering rations for breeding 
stock up to 25% of the total ration. 
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Highlight: Paper and thin-layer chromatog- 
raphy of big sagebrush seed provides a rapid, 
simple means of identifying more galatable 
forms of this shrub. Methanol extraction of seed 
for 24 hr followed by two-dimensional paper 
(n-butanol:acetone:water, 4:1:3; acetic acid: 
water; 15:85) or single-dimensional thin-layer 
chromatography (chloroform:methanol:water; 
85:10:5) reveals distinctive differences between 
Artemisia tridentata subsp. tridentata and the 
more palatable subsp. vaseyana and wyomingen- 
sis. A bright, iridescent blue spot characterizes 
the more palatable subspecies; the same spot is 
much smaller and duller in A. tridentata subsp. 
tridentata. 

Utilization of big sagebrush (Artemisia 
tridentata) as a forage shrub in current 
range improvement projects has become 
more promising with the development of 
techniques by which the more palatable 
forms of this shrub can be identified 
(Hanks et al., 197 1). Under properly con- 
trolled conditions, these forms (subsp. 
vaseyana and wyomingensis) can then be 
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used as a seed source for reseed 
grams where shrubs are desired for which 
animals show some grazing preference. 
However, all too frequently the sources of 
available seed are from populations where 
the preferential utilization by big game or 
livestock is unknown, Under these circum- 
stances, a means of detecting the types of 
big sagebrush from which the seed lots 
were collected would be a valuable aid in 
the proper management of reseeding pro- 
grams. Taylor et al. (1964) pointed out 
the differential fluorescence between 
moist A. tridentata tridentata and A. 
tridentata vaseyana seeds. When viewed 
under long wave ultraviolet light the A. 
tridentata vaseyana seeds fluoresce more 
brightly. The following procedure des- 
cribes a more definitive means of distin- 
guishing subsp. vaseyana and wyomin- 
gensis seed from those of the less palatable 
subsp. tridentata. 

One-half gram seed samples (98% 
purity) are placed in vials containing 10 
ml absolute methanol and allowed to 
extract for 24 hr. The extract is decanted 
and evaporated to a final volume of 1.0 
ml. Two-dimension chromatograms are 
developed by the application of 40 ~1 of 
this extract to Whatmann 3 MM chroma- 
tographic paper’ using butanol:acetone: 
water (4: 1:3) as the first solvent system 
and acetic acid:water (15:85) as the 
second. The appearance of a bright, 
iridescent blue spot, Rf = .54/.78 

(Rf = 
distance of spot from origin 

) distance of solvent front from origin 

under ultraviolet light is indicative of 
either subsp. vaseyana or wyomingensis 
seed. If the above spot is present but lack- 
ing in iridescence, the seed belongs to the 
subsp. triden tata. 

If instant thin-layer chromatography 
(ITLC) apparatus is available, the time 
required for seed identification is greatly 
reduced. The solvent system, chloroform: 
methanol:water (85: 10:5), with silica gel- 
impregnated Gelman ITLC strips produces 
a band analogous to the spot described 
above with an Rf = .67. 
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Highlight: Small weighing lysimeters provide 
a useful tool for investigating simultaneously 
soil water use and plant productivity in annual 
grasshnds. Details of construction, sensitivity 
and accuracy of weighing, and field and harvest 
techniques are given. PVC irrigation pipe is used 
for both the lysimeter and its sleeve-5 inch and 
6 inch nominal diameter, respectively. Weight 
changes equivalent to .002 inch (.05 mm) can 
be detected, allowing diurnal water use to be 
determined if desired. Comparisons using shoot 
harvest and soil water use for Spring, 1971, 
show good agreement between the lysimeters 
and the field. 

Weighing lysimeters can provide useful 
information concerning water relations 
because they physically confine soil 
water. However, most lysimeter installa- 
tions employ relatively large lysimeters to 
simulate surrounding community condi- 
tions, thereby precluding sufficient repli- 
cation to estimate variability within 
communities. In Russia, the State Hydr- 
ological Institute has carried out exten- 
sive experimentation with lysimeters of 
various sizes, concluding that small lysim- 
eters need not substantially distort either 
the water or thermal regimes within the 
lysimeter with respect to the field 
(Konstantinov, 1966). The lysimeters 
specified by the Russian Hydrological 
Institute were 0.05 m2 in surface area, 
0.5 m deep, and were constructed with 
steel walls. Smaller diameters were dis- 
couraged because the conductivity of the 
walls disturbed the temperature condi- 
tions with the lysimeter, while shallower 
lysimeters were precluded by the ex- 
pected depth of rooting of the experi- 
mental grasses (barley, wheat, and rye). 
This paper describes a modification of the 
USSR small lysimeter and discusses some 
simple field techniques for meaningful 
replication in the field. 

Construction of the Lysimeters 
The major disadvantage of small lysim- 

eters for field use is their small surface- 
to-edge ratio, allowing a greater potential 
for thermal distortions in the enclosed 
volume of soil. In the Russian lysimeters, 
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