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Table 1. Cumulative heifer gains (lb.) on winter and seasonally burned range during 168- 
day grazing periods. Yearlings grazed in 1967 and 1969, 2-yearelds in 1968 and 1970. Larger Seeds 

Year and burning 
treatment 

Stocking 
rate (acres/ 

AU1) 

Average 
initial 
weight 

Aver age Average 
seasonal gain daily gain 

1967 
Winter 6.3 343 1382 0.8 
Seasonal 6.3 359 103 0.6 

1968 
Winter 11.1 454 154 0.9 
Seasonal 11.1 454 164 1.0 

1969 
Winter 11.4 438 174 1.0 
Seasonal 11.4 446 186 1.1 

1970 
Winter 17.7 558 259 1.5 
Seasonal 17.7 555 282 1.7 

Average 
gain/acre 

31.0 
23.2 

15.4 
16.4 

21.8 
23.2 

16.2 
17.6 

‘Based on conversion factors of 0.7 animal units (AU) for yearlings and 0.9 for 2-year-olds 
(Range Term Glossary Committee, 1964). 

20nly in 1967 did seasonal gains differ significantly by treatment. 

[DC.] Trin.), an early-maturing grass that 
is unpalatable to cattle in the full-leaf 
stage. 

A different third of one unit was 
burned each March 1 (winter). Approxi- 
mately three-sevenths of the other unit 
was burned each year-one-seventh in 
winter (March l), one-seventh in spring 
(May l), and one-seventh in summer 
(July 1). The first treatment was desig- 
nated winter burning and the second, 
seasonal burning. 

Brahman crossbred heifers grazed the 
study units from mid-April through Octo- 
ber. Yearlings grazed both units during 
the 1967 and 1969 seasons, and 2-year- 
olds during 1968 and 1970. Stocking 
rates, which were equal for both study 
units, varied from 6 to 18 acres/animal- 
unit during the study. Animals were ran- 
domly assigned to study herds and 
weighed individually at 28-day intervals. 
Loose salt and steamed bonemeal (10% 
phosphorus) were provided free-choice, 
and cottonseed cake was fed occasionally 
to facilitate handling. 

Herd gains were compared by the “t” 
test for unpaired replicates, with signifi- 
cance tested at the 5% level. 

Results and Discussion 

In 1967 the herd on winter-burned 
range significantly outgained the one on 
seasonally burned range, but in other 
years neither significantly outgained the 
other (Table 1). Spring gains tended to be 
highest on the winter-burned range, where- 
as total gains tended to be highest on the 
seasonally burned. 

Gains per animal were inversely re- 
lated to stocking rate-they were greatest 
in years of lightest stocking (Table 1). 
Gains per acre were directly related to 
stocking rate; gains were highest with 
heaviest use. With similar stocking rates, 
yearlings outgained 2-year-olds. 

Animal gains reported here were higher 
than those on longleaf pine range in 

Mississippi (Smith et al., 1958), where 
yearling and 3-year-old steers gained about 
0.5 lb./head daily during a comparable 
grazing period. 

Seasonal burning offered no apparent 
advantage over winter burning in beef 
production. The lack of a statistically 
significant difference probably reflects 
the benefits of proper grazing on winter- 
burned range, rather than a failure of 
seasonal burning to improve forage qual- 
ity. With proper stocking, the one-third 
of the range burned in winter of the cur- 
rent year was grazed almost continuously 
by the entire herd. Close grazing main 
tained a supply of new forage growth. 
which was apparently as palatable and 
nutritious as that on seasonally burned 
range. Because different thirds are burned 
in the 2 years following heavy use, the 
plants had 2 years of light grazing in 
which to regain vigor. Thus, close grazing 
accomplished on the winter-burned range 
what the delayed burns did on seasonally 
burned range. Both provided high-quality 
forage through much of the grazing sea- 
son. The winter burning rotation, because 
of its simpler and less expensive applica- 
tion, is recommended for forage manage- 
ment on forested or clearcut native range 
in the longleaf-slash pine timber type. 
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of Winterfat 
Germinate Better 
H. W. SPRINGFIELD 

Highlight: Seeds of winterfat (Eurotia 
lanata) were separated into three size classes 
and germinated under four temperature regimes. 
Large- and medium-size seedsgerminated better 
and faster than small-size seeds. 

Larger seeds of a plant species usually 
produce more vigorous seedlings than 
smaller seeds (Kittock and Patterson, 
1962). With some species-wheat, for 
example-seedling emergence also has 
been reported to be higher from larger 
seeds (Kittock and Law, 1968). Similar 
results were found with alkali sacaton 
(Knipe, 1970). 

Germination, however, is not always 
greater from larger seeds. For example, 
little relationship was found between seed 
size and viability for mature seed of 
Hardinggrass (Whalley, et al., 1966). Like- 
wise, size of fourwing saltbush seeds had 
no significant effect on germination pro- 
vided the seeds contained embryos 
(Springfield, 1970). 

The objective of this study was to 
determine the effects of size of winterfat 
(Eurotia Zanata (Pursh) Moq.) seeds on 
their germination under four temperature 
regimes. 

Ripe fruits of winterfat were collected 
in November from a group of plants near 
Corona, N. Mex. Four months later 
(when after-ripening was complete’ ), 
seeds were threshed from the fruits by 
hand, then separated into three size 
classes (Table 1). 

Treatments consisted of six replica- 
tions of 50 seeds each under constant 
temperatures of 45, 5 1, and 56 F in 
darkness and under an alternating regime 
of 76 F (12 hrs light) -60 F ( 12 hrs dark). 
Seeds were germinated in petri dishes 
filled with 100 ml vermiculite and 60 ml 
distilled water. Two layers of germination 
blotter were put on the vermiculite. The 
seeds, dusted with fungicide, were placed 
on the blotters, which remained moist 
throughout the experiment. 

Germinated seeds were counted daily. 
A seed was considered germinated if the 
cotyledons and radicle together measured 

The author is range scientist, Rocky Moun- 
tain Forest and Range Experiment Station, 
Albuquerque, New Mexico. 

The Rocky Mt. Forest and Range Exp. Sta. 
maintains central headquarters at 240 West 
Prospect Street, Fort Collins, Colorado. The 
author is located at Albuquerque in cooperation 
with the Univ. of N. Mex. 

‘Unpublished results of another experiment 
showed after-ripening of this collection of seeds 
was complete in 9 weeks. 
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Table 1. Characteristics of seeds. Table 2. Germination of large, medium, and small seeds of 
winterfat at four temperatures. 

Large Medium Small 

Number of 
seeds per lb. 150,000 199,000 3 10,000 
Length of seed (mm) 

Average 
(Range) (233.6, (2.283.1) (2.Z.6) 

Width of seed (mm) 
Average 
(Range) (1 .:I:.,, (1.X.7) 

Germination Percent germination (by seed size) 

temperature (OF) Large Medium Small Mean 1 

45 98.0 96.0 76.0 9O.Ob 
51 98.7 96.7 92.0 95.8a 
56 99.3 99.3 94.0 97.5a 

76-60 100.0 99.3 86.7 95.3a 
Mean 99.0a 97.8a 87.2b 

lMuleans with the same letter are not significantly different at 
the 5% level according to Duncan’s multiple range test. 

l/2 inch and both were detached from 
the seed coat. Germination percentages 
were transformed to arc sin for analysis 
of variance. 

Germination was complete within 7 
days for all seed sizes and temperatures, 
except for a few small seeds that germi- 
nated the 8th and 9th day under the 45 F 
temperature. 

100 - 
80 - 
60 - . . . . . . . . . . . Small 
40 - 

Total germination was higher for large 
20 - 

and medium seeds than for small seeds 
under all four temperature regimes (Table 
2). The greatest difference between germ- 
ination of small and large seeds came 100 - 
under the lowest temperature. Subtle = 80 - 
biochemical differences related to size 
and influenced by temperature may ex- 

g 60- 
plain why large seeds germinated 98% but 
small seeds only 76% under a temperature 
of 45 F. 

The relatively low germination of 
small seeds under 76-60 F, compared 
with large and medium seeds, is not easily 
explained. Apparently the small seeds are 
more sensitive to external conditions and 
therefore are less likely to produce seed- 
lings in a field environment. 

The larger seeds germinated more 
rapidly than the small seeds under all four 
temperatures (Fig. 1). Differences in 
speed of germination between large and 
small seeds were greatest under tempera- 
tures of 45 and 5 1; for example, at 5 1, 
93% of the large seed had germinated by 
the 4th day, as against only 41% of the 
small seed. The faster germination of the 
larger seeds may be attributed to greater 
amounts of essential constituents avail- 

.****........................................ 

76060°F 
able to the developing seedling (Mayer 
and Poljakoff-Mayber, 1963). This is fur- 
ther implied through results with germi- 
nating wheat; significant relationships 

3 4 5 6 7 
Number of days 

were found between seed size and tetra- 
zolium reduction, a biochemical index of 
vigor (Kittock and Law, 1968). Fig. 1. Speed of germination of large, medium, and small seeds under four temperature regimes. 

Maximum germination of the smaller 
seeds may be possible only when external tetrazolium chloride reduction by germi- 

factors, like moisture and temperature, nating wheat seeds. Agron. J. 60:286-288. 

are nearly optimum. Results of other Kittock, D. L., and J. K. Patterson. 1962. Seed 

studies (Springfield, 1972) suggest that 
size effects on performance of dryland 

45 F is below the optimum temperature 
grasses. Agron. J. 54:277-278. 

Knipe, 0. D. 1970. Large seeds produce more, 
range for germination of winterfat. better alkali sacaton-plants. J. Range Man- 

age. 23:369- 371. 
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