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220 TECHNICAL NOTES 

Table 1. Sfafisiical summary of significani grazing response by major 
species within 33 livestock and big game exclosures and on comparable 
grazed areas of northwestern Wyoming. 

Species Elk Grazing Cattle Grazing 

Idaho fescue 
Needleandthread grass 
Prairie junegrass 
Needleleaf sedge 
American vetch 
Baldhead sandwort 
Fleabane spp. 
Fringed sagebrush 
Hood’s phlox 
Richardson geranium 
Rose pussytoes 
Rubber rabbitbrush 
Tapertip hawksbeard 

No Significant Change 
Increaser * 
Decreaser * 
No Significant Change 
Decreaser * * 
Increaser + 
Increaser + 
Decreaser * 
Decreaser * * 
No Significant Change 
Increaser * * * 
Decreaser * * * 
Decreaser * * * 

Decreaser * 
No Significant Change 
Decreaser * 
Increaser * 
No Data 
No Significant Change 
No Significant Change 
Increaser + 
Decreaser + 
Decreaser + 
No Significant Change 
No Data 
No Significant Change 

*** Indicates very significant response at the 0.05 level. 
** Indicates very significant response at the 0.10 level. 
* Indicates very significant response at the 0.20 level. 
f Indicates results which would occur more than 50% of the time under 

the same conditions. 

(Erigeron spp.) increased on the elk It is believed that more significant 
range with no significant change data could have been obtained if a 
measured on comparable cattle larger number of samples were 
range. The most significant change taken; however, this study does show 
was observed in rose pussytoes and a significant response by these spe- 
needleandthread grass. ties. 

6. Needleleaf sedge (CareJ: eleo- 
charis) was the only species which Summary and Conclusions 
significantly increased on cattle Thirty-three livestock and big 
range without significant change on game exclosures were studied in 
comparable elk range. northwestern Wyoming. They were 

7. Fringed sagebrush (Artemisia selected because of their location and 
frigida) decreased significantly on the similarity of grazing use on 
areas grazed by elk but showed in- adjacent ranges. The herbaceous and 
creases on cattle range. shrub layers were measured on pro- 

tected and unprotected ranges to dis- 
cover cover and composition changes 
related to elk and cattle grazing. The 
major species of each exclosure 
which were common to more than 
one protected area have been an- 
alyzed statistically to detect signifi- 
cant grazing response among these 
species. These tests revealed that 
Hood’s phlox, fringed sagebrush, 
rubber rabbitbrush, American vetch, 
tapertip hawksbeard and prairie 
June grass were significant decreas- 
ers on elk range. Rose pussytoes, 
needleandthread grass, baldhead 
sandwort, and the fleabanes in- 
creased under the same treatment. 
Grazing by cattle caused an increase 
in needleleaf sedge and fringed sage- 
brush while Hood’s phlox, Idaho 
fescue, prairie June grass and Rich- 
ardson geranium decreased on the 
same areas. 
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ESTIMATING BROWSE 
FROM TWIG AND 

STEM MEASUREMENTS 
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Highlight 
In upland forests of easf Texas, 

fofal fwig length was closely corre- 
lated wifh yield of deer browse 
plants, but fhe besf predictor of 
yields was a combination of fwig 
numbers and length. 

In the study reported here, wild- 
life browse species were examined 
to find how closely main-stem di- 
ameter, number of twigs per plant, 
and total twig length were asso- 
ciated with forage weight and to 
learn which combination of factors 
was best for predicting weight. The 

. 
factors selected appear to be closely 
associated with weight, their dimen- 
sions are fairly constant from mid- 
summer until growth resumes the 
following spring, and they can be 
precisely measured without bias. 

Previously, studies by Schultz 
(1956)) Kinsinger and Strickler 
(1961>, and Shafer (1963) showed 
that twig weights are correlated with 
various plant factors. 

Procedure 
The eight species studied were 

American beautyberry (Callicarpa 
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americana L.) , flowering dogwood 
(Cornus florida L.) ) fringetree 
(Chionunthus virginicus L.) , sassa- 
fras (Sassafras ulbidum (Nutt.) 
Nees), rusty blackhaw (Viburnum 
rufidulum Raf. ) , yellow j essamine 
(Gelsemium sempervirens (L.) Ait.), 
and two greenbriers (Smilux rotun- 
difoliu L. and S. bona-nox L.). Fifty 
plants of each species were measured 
in October 1962 for main-stem di- 
ameter at groundline, number of live 
twigs per plant, total length of twigs, 
and total weight of twigs with and 
without leaves. 

Shoot weights (twigs with leaves) 
represented browse forage available 
to deer in summer, and twigs (with- 
out leaves) the forage available in 
winter. Length and diameter mea- 
surements were in centimeters; 
weight was in grams of oven-dry 
browse. All measurements were re- 
stricted to growth of the current 
year. 

The plants were collected from a 
sandy upland shortleaf-loblolly 
pine-hardwood site on the Kurth 
Experimental Forest, 7 miles south 
of Nacogdoches, Texas. Sampling was 
limited to well-established plants 
less than 7 feet tall. 

Regression analysis included the 
dependent variables of total shoot 
weight (YI) and total twig weight 
(Yg), and five independent vari- 
ables: main-stem diameter squared 
(XI > , number of twigs per plant 
(X2), number of twigs squared 
(X3), total t wig length (X4), and 
total twig length squared (X5). Vari- 
ables X:3 and Xs were included as 
tests of curvilinearity. Equations for 
all possible combinations of the five 
independent variables were solved 
for each Y variable (Grosenbaugh, 
1958). 

Resulfs and Discussion 
Usually, though not always, com- 

binations of factors were superior 
(0.05 level of significance) to single 
factors for predicting browse yields. 
Of the combinations, that of total 
twig length with twig numbers was 
generally best. 

Transformation of twig number 
and twig length by squaring did not 
significantly improve estimates, an 
indication that the relations were 
linear. Covariance analyses showed 
that the slopes of the regression lines 
were different for each species, thus 
precluding the use of a common 
equation for all species. Table 1 lists 

Table 1. Equations for estimating current-season shoot weight (Y,) and current-season 
twig weight (Y,) of some common southern browse plants. 

Proportion Standard 
Species Equation of total Mean 

variation error 

explained sy*x 
Y 

Percent 

American heautyherry Y, = -23.9 + 8.OL -42.7N 0.87 311.3 1,254.0 
Y, = -54.5 + 4.4L -35.7N -89 132.1 501.4 

Rusty blackhaw Y, = +63.7 + 4.OL +.3D2 

Y, = -26.0 + 2.3L 
.87 

.80 

278.3 

154.3 

968.4 

319.2 

Flowering dogwood Y, = 

Y, = 

-251.3 + .9D2 +22.ON 

-85.5 + 1.8L +.2ti-5.8N 
.81 

.92 

595.6 

108.0 
1,657.8 

478.5 

Fringetree Y, = t166.7 + 15.7L 

Y, = -103.1 f 5.2L 
.74 

.80 

975.2 

276.3 

2,235.0 

585.1 

-195.4 + 2.4L +.2D2 +23.5N . a3 225.8 494.2 

-41.3 + 2.8L -6.ON .96 43.0 208.2 

-80. 

-39. 

3 + 1.3L +11.6N .93 

.94 

Sassafras 

Yellow jessamine 

Y, = 

Y, = 

Y, = 

Y, = 

95.3 

39.5 

305.3 

6 + .7L +.3N 108.0 

L = Total current-season twig length; N = Total number of twigs: D2 = Main-stem diameter 
squared. 

the regressions that gave the best 
estimates for individual species. The 
two- and three-variable regressions 
are significantly better than formulas 
having fewer variables. 

Yellow jessamine, a vine, showed 
the highest correlations (r = 0.968) 
between total shoot weight (twigs 
plus leaves) and the measured inde- 
pendent factors. The combination of 
total twig length and twig numbers 
accounted for 93.7 percent (r2) of 

the variation in shoot weights. This 
is rather surprising since the green- 
briers, also vines, showed very poor 
correlations (and hence are omitted 
from table 2). 

The highest correlation between 
total twig weight and other plant 
measurements (r = 0.978) was ex- 
hibited by sassafras. Total twig 
length and twig numbers accounted 
for 95.6 percent of the variation in 
total twig weight. 

Table 2. Simple correlation coefficients 
diame,fer, number of twigs, and twig 

between 
length.1 

browse weights and stem 

Species 
and 

plant parts 

Stem 
diameter 
squared 

Number 
of 

twigs 

Total 
twig 

length 

American beautyberry 
Shoot 
Twig 

Rusty blackhaw 
Shoot 
Twig 

Flowering dogwood 
Shoot 
Twig 

Fringetree 
Shoot 
Twig 

Sassafras 
Shoot 
Twig 

Yellow jessamine 
Shoot 
Twig 

0.694 
.672 

0.556* 
NS 

0.908 
.875 

.858 
,788 

.826 
NS 

.920 

.895 

.838 .824 .849 

.857 NS .908 

.829 .688* .860 

.788 NS .893 

.776 .878 ,877 
,720 .829 .972 

2 .792 .934 
2 .637* .967 

1 All coefficients are significant at the 0.01 level unless marked; * is signifi- 
cant at 0.05 level; and NS is not significant at 0.05 level. 

2Main-stem diameter not measured on vines. 
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Although multiple variables gave 
significantly better predictions for 
most species, single variables may 
be of some value in practical sam- 
pling. 

For most species, total twig length 
was the single variable most closely 
correlated with both shoot and twig 
weight (table 2). If measurements 
are taken from twigs within reach 
of deer and after the current season’s 
growth is completed, it may be a 
useful estimator of forage avail- 
ability. 

Although not generally so good as 
total twig length, stem diameter 
squared also was closely related to 
weight. Unless sampling is confined 
to plants less than about 7 feet tall, 
however, much of the growth it 
represents may be out of reach of the 
browsing animals. 

Twig counts showed the poorest 
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correlation with weight. Usually 
they were more closely related to 
shoot weights than to twig weights. 
They thus are of some value for es- 
timating browse when leaves are 
present, but have only limited use- 
fulness for predicting winter forage. 
Shafer (1963)) in Pennsylvania, in- 
creased their utility by combining 
them with average twig weights. 

The equations in this article can be 
considered applicable only to the 
present data, as they may vary with 
site and year. The study shows, 
nevertheless, that relationships exist. 
Additional experience may permit 
development of standard equations, 
but even if the regressions must be 
computed anew each year this meth- 
od of estimating forage offers sub- 
stantial advantages. It is more objec- 
tive than visual estimating, is less 
time-consuming and expensive than 
clipping and weighing samples, and 

permits repeated measurements on 
the same plant. 
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- 
Erratum. In table 1, the second 

equation for flowering dogwood 
should read: Y2 = - 85.5 + 1.8L + 
.2D’ + 5.8N. 

A Four-Row Plot Grass 
With V-Belts and 

Flexi-Planters’ 

J. L. LAUNCHBAUGH 

Drill 

Pasture Management Specialist, Fort 
Hays Branch, Kansas Agricultural 
Experiment Station, Hays 

Numerous plot and field scale 
planters have been developed during 
the past two decades. Most have been 
constructed for specific planting sit- 
uations, consequently they are gen- 
erally restricted to a limiting set of 
conditions and require further modi- 
fication or complete alteration to be 
useful under other circumstances. 

Because of the wide research in- 
terest and diversity of crops, soils, 
seedbed conditions, and planting 
specifications, by far the largest 
number of plot drills are for planting 

1 Contribution No. 196, Fort Hays 
Branch, Kansas Agricultural Ex- 
periment Station, Hays, Kansas. 
Appreciation is expressed to John J. 
Burkhart, Jr., Mechanic, and to 
Marvin J. Leiker, Pasture Manage- 
ment Project Assistant, Fort Hays 
Branch Experiment Station, for 
their assistance and many helpful 
suggestions in assembling the plot 
drill. 

cultivated crop varieties. While de- 
scriptions have appeared regularly 
in agronomic research periodicals, 
the more recent references include 
those by Poehlman (1962)) Rivers 
and Beachell (1963)) Smith and Ber- 
gen (1962)) and Vogel, Peterson, and 
Allan (1963). None appears to be 
completely satisfactory for seeding 
native grasses. 

Although several grass planters 
have been developed for field scale 
plantings or at least for large plots 
(Barmington, 1957; Davis and Bar- 
mington, 1957; Hunt, Hulburt, and 
Wagner, 1963; Hyder, et al., 1961; and 
Schumacher, 1964)) apparently none 
yet contains all the features es- 
sential for a plot-scale grass drill. 

For grass plot seeding in a pre- 
pared mulch seedbed, the planting 
mechanisms should be the double- 
disc furrow opener type with depth 
bands to insure shallow seed place- 
ment and with spring-loaded press 
wheels to close the furrow and firm 
the soil near the seed. The diameter 
of the seed spouts must be large 
enough to prevent bridging and 
clogging by grass seed with feathery 
floral appendages or by other pieces 
of plant material. For expediency in 
plot seeding and controlled seeding 
rate, the seed distribution mechan- 
ism should be practically self-clean- 

ing and not require recalibration 
with each change in species or seed- 
ing rate. Furthermore, there should 
be a wide range of gear ratios for 
varying plot lengths. Finally, to be 
useful in more than one locality, the 
unit should be easy to transport and 
convenient for power attachment. 

The planter described here meets 
all those requirements and has the 
added feature of being made almost 
entirely of commercially available 
parts. Construction of the planter, 
therefore, is largely a matter of 
assembling stock items, rather than 
manufacturing unavailable compo- 
nents. Parts lists, sources of ma- 
terials, approximate costs, and con- 
struction details are available upon 
request from the Fort Hays Branch, 
Kansas Agricultural Experiment 
Station, Hays, Kansas. 

The basic framework of the drill 
is a John Deere’ double tool bar 
with spacers acting as a rigid chassis 
for attachment of drill parts (Fig. 
1). Four John Deere flexi-planters 
with double-disc furrow openers, 
shallow depth bands, and spring- 
loaded press wheels, but without 

ZThe use of trade names implies no 
endorsement nor criticism of the 
products or of similar products not 
named. 


