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TECHNICAL NOTES 

Optimum Temperatures for 
Germination of 

Winterfatl 

H. W. SPRINGFIELD 

Range Scientist, Rocky Mountain 
Forest and Range Experiment 

Station,2 Albuquerque, New 
Mexico. 

Highlight 

Seeds of winterfat (Eurotia lanata) 
collected four consecutive years at a 
site in central New Mexico were tested 
at temperatures from 33 to 110 F. Op 
timum temperatures for germination 
were 50 to 80 F. Germination was 
practically complete within 5 days at 
59 F or higher. 

Previous literature has indicated that 
the temperature requirements for ger- 
mination of winterfat (Eurotia Zanata 
(Pursh) Moq.) have been only partly 
resolved (Hilton, 1941; Springfield, 
1968a; U. S. Forest Service, 1948; Work- 
man and West, 1967). To learn more 
about the effects of temperature on 
the germination of winterfat, a series 
of tests were conducted at tempera- 
tures from 33 to 110 F. 

Seeds were collected in the fall each 
year from 1966 through 1969 from a 
group of plants at an experimental 
site 15 miles west of Corona, New 
Mexico. Elevation of the site is 6,300 
feet, annual precipitation 15 inches, 
and the soil is a sandy loam that grades 
into a clay loam at depths of 8 to 12 
inches. All seeds were stored in paper 
bags at 38 to 42 F from the date of 
collection until germination was tested 
(within one year) to minimize losses in 
viability (Springfield, 196813, 1968c). 

Size of the seeds, as well as other 
undetermined morphological and phys- 

l Received February 10, 1971. 
2Forest Service, U. S. Department of 

Agriculture, with central headquarters 
maintained at Fort Collins in cooper- 
ation with Colorado State University; 
research reported here was conducted 
at Albuquerque in cooperation with 
the University of New Mexico. 
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FIG. 1. Germination of winterfat seeds at 
constant and alternating temperatures 
in IO-day period. (WMT = weighted 
mean of alternating temperatures.) 

iological characteristics, varied from 
year to year: 

Date Number of 
collected seeds per pound 

11/16/66 206,400 
ll/ l/67 170,700 
ll/ l/68 189,300 
10/29/69 149,800 

Germination procedures were stan- 
dardized. Four replicates of 50 seeds 
each were put in petri dishes filled 
with 100 ml of vermiculite and 60 ml 
of distilled water. Two layers of ger- 
mination blotter were put on the ver- 
miculite. Seeds were dusted with a 
thiram3 fungicide and placed on top 
of the blotters, which remained moist 
throughout the test. A total of 76 ger- 
mination tests were conducted during 
the four years. All tests were made 
under controlled temperatures, either 
in a modified refrigerator or in a ger- 
minator programmed for specific tem- 
perature conditions. A seed was classed 
as germinated when the cotyledons and 
radicle together measured one-half inch 
long and were completely detached 
from the seed coat. 

Optimum temperatures for germina- 
tion were from 50 to 80 F (Fig. 1). The 

3 This article reports research involving 
pesticides. It does not contain recom- 
mendations for their use, nor does it 
imply that the uses discussed here 
have been registered. All uses of pes- 
ticides must be registered by appropri- 
ate State and/or Federal agencies be- 
fore they can be recommended. 
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FIG. 2. Speed of germination of 1969 
winterfat seeds at different tempera- 
tures. 

most conspicuous feature of the curve 
in Figure 1 is the flat top-germination 
exceeded 90% over a relatively wide 
range in temperature. 

In Figure 1, alternating temperatures 
(tabulated below) are expressed as 
weighted means (WMT); for example: 
(80 x 8 hr + 60 x 16 hr) + 24 = 66.7. 

Corresponding 
alternating 

Weighted mean temperatures 

66 76(Q) + 56(12) 
67 80( 8) + 60(16) 
68 76(12) + 60(12) 
72 85( 8) + 65(16) 
77 90( 8) + 70(16) 
82 95( 8) + 75(16) 
87 lOO( 8) + 80(16) 

Germination appeared to depend on 
the high temperature in the alterna- 
tion. For example, when the WMT 
exceeded 75 F-that is, when the high 
temperature exceeded 90 F for 8 hours 
-germination seemed to be depressed. 
On the other hand, germination was 
very good at WMT’s of 66 to 72 F. 

The relationship between germina- 
tion and temperature was essentially 
the same for each of the four collec- 
tions. The 1969 seeds germinated bet- 
ter than the others, despite the fact 
that each year temperature responses 
were tested eight to ten months after 
collection, the period when seeds theo- 
retically were near peak viability. Com- 
pared with the other three collections, 
the 1966 seeds appeared to lack vigor; 
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they germinated poorly, especially at seemed to lack vigor at temperatures 
the higher temperatures. Size of seed of 90 F or higher. These results, to- 
could have been a factor, since the gether with additional observational 
1966 seeds were appreciably smaller evidence, indicate winterfat responds 
than the 1969 seeds. best to temperatures of less than 80 F. 

Germination began the second or 
third day at most temperatures (Fig. 
Z), and was practically complete within 
5 days at temperatures of 59 F or 
higher. Germination was delayed at 
the lower temperatures. At 35 F, ger- 
mination of the 1968 seeds was not 
complete until the 20th day. 

Literature Cited 
HILTON, JAMES W. 1941. Effects of 

certain micro-ecological factors on 
the germinability and early develop- 
ment of Eurotia Zanata. Northwest 
Sci. 15:86-92. 

Winterfat seedlings appeared espe- 
cially vigorous at temperatures from 
40 to 70 F. By contrast, seedlings 

SPRINGFIELD, H. W. 1968a. Germina- 
tion of winterfat seeds under differ- 
ent moisture stresses and tempera- 
tures. J. Range Manage. 21:314-316. 

4% 

One-Square-Meter Method1 

KAMAL M. IBRAHIM2 

Head, Range Management Unit, 
Desert Institute, El Mataria, 

Cairo, UAR. 

Highlight 

One-square-meter frame was devel- 
oped to estimate directly percent cover 
of vegetation. It is well adapted to 
semi-desert grassland and desert shrub 
types where vegetation cover does not 
exceed 100 percent. The device pro- 
vides accuracy of estimates and saves 
recording time. 

One-square-meter method was used 
to determine the percent canopy and 
basal cover for species as well as for 
total vegetation. The frame shown in 
Figure 1 is made of steel strips, 2 cm 
wide and 3 mm thick. Two opposite 
sides have four equally spaced holes to 
receive cross bars (4 mm dia) and the 
other two sides have a central cross- 
piece (4 mm dia) dividing the frame 
into 10 rectangular sub-units each 

l Received J anuary 25, 1971. 
2Present address is FAO Range Man- 

agement Specialist, Pakistan Forest 
I&titute, Pishawar; West Pakistan. 

9 

FIG. 1. The one-square-meter frame in 
place for estimating the vegetation 
cover. 

having an area of 20 x 50 cm or 10 
percent of the entire frame. The ends 
of the cross bars are threaded to be 
fixed through the holes of the side 
strips by nuts from the outer side of 
the frame. 

For further sub-division of the rec- 
tangular sub-units into areas of 20 X 
25 cm or 5 percent of the entire frame, 
a movable steel rod (3 mm in dia) is 
placed parallel to the central crosspiece 
dividing each rectangular into equal 
parts. Shallow grooves are made in the 
crossbars to adjust the steel rod in its 
designated place. 

The ends of the four side strips fit 
into four threeway tabular right angled 
corners to form a meter square frame. 
Each corner is fitted with three 

SPRINGFIELD, H. W. 1968b. Cold stor- 
age helps winterfat seeds retain via- 
bility. J. Range Manage. 21:401-402. 

SPRINGFIELD, H. W. 1968c. Age and 
year of collection affect germination 
of winterfat seeds. U.S.D.A. Forest 
Serv. Res. Note RM-112, 2 p. Rocky 
Mt. Forest and Range Exp. Sta., Fort 
Collins, Colo. 

U. S. FOREST SERVICE. 1948. Woody 
Plant Seed Manual. U. S. Dep. Agr. 
Misc. Pub. 654, 416 p. 

WORKMAN, JOHN P., AND NEIL E. WEST. 
1967. Germination of Eurotia Zanata 
in relation to temperature and sa- 
linity. Ecology 48:659-661. 
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of the side strips and the-third to fix 
the height of the frame by means of 
vertical adjustable legs to suit the vege- 
tation type. All parts can be disman- 
tled and easily carried in the field. 

This method utilizes the basic con- 
cepts underlying the range reconnais- 
sance and square-foot-density range 
survey methods (Stewart and Hutch- 
ings, 1936). The quadrat size (one 
square meter) is large enough to in- 
clude the different species yet small 
enough to be viewed readily from 
above. Estimates are expressed directly 
in percent cover. The subdivision by 
the crosspieces facilitate the accuracy 
of estimates and save recording time. 

The frame was developed in 1964 at 
the Desert Institute, Cairo. It was 
found to be particularly well adapted 
for securing an objective measure of 
vegetation characteristics of the semi- 
desert grassland types of north western 
coastal region, UAR and desert shrub 
type of West Pakistan where overlap- 
ping of vegetation cover does not ex- 
ceed 100 percent. 

Literature Cited 
STEWART, G., AND S. S. HUTCHINGS. 

1936. The plant observation-plot 
(Square-foot-density) method of vege- 
tation survey. J. Amer. Sot. Agron. 

threaded bolts, two to tighten the ends 28:714-726. 
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