
Winterfat Seedlings Emerge Best from
Shallow Seeding, Moderately Dry Soil

Item Type text; Article

Authors Springfield, H. W.

Citation Springfield, H. W. (1971). Winterfat seedlings emerge best
from shallow seeding, moderately dry soil. Journal of Range
Management, 24(5), 395-397.

DOI 10.2307/3896613

Publisher Society for Range Management

Journal Journal of Range Management

Rights Copyright © Society for Range Management.

Download date 23/05/2023 19:50:27

Item License http://rightsstatements.org/vocab/InC/1.0/

Version Final published version

Link to Item http://hdl.handle.net/10150/647525

http://dx.doi.org/10.2307/3896613
http://rightsstatements.org/vocab/InC/1.0/
http://hdl.handle.net/10150/647525


TECHNICAL NOTES 395 

1 2 3 4 

AREA (CM2 1 
FIG. 2. Linear regression of percent full scale microammeter 

95% confidence bands are also shown-r2 = .987. 

Results and Discussion 

Since the height of the light bulb 
above the stage is variable, adjust the 
instrument to indicate a full scale mi- 
croammeter reading when no leaves are 
on the stage. Check this before and 
after each leaf sample is read. This will 
compensate for any changes in bulb 
output or sensitivity of the photoelec- 
tric sensor caused by changes in tem- 
perature. Place the leaves on the stage 
and cover with the frosted glass for a 
photocell reading. 

We calibrated this planimeter with 
small pieces of opaque paper of known 
area. A linear regression from these 
data possesses a coefficient of deter- 
mination, r2, of 0.987. The regression 
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reading and leaf area. The 

equation and the 95% probability con- 
fidence bands for this regression are 
plotted in Figure 2. These confidence 
bands suggest the limits of error for 
prediction of leaf area based on the 
regression relationship. The area of a 
leaf sample which yields approximately 
90% of full scale reading on the mi- 
croammeter can be predicted within I+ 
7 mm2 or + 2% with 95% probability. 
For small leaves, this represents a high 
degree of accuracy. 

This portable planimeter has been 
used extensively for determination of 
leaf area for a number of cold desert 
range shrubs such as shadscale (Atri- 
plex confertifolia), and winterfat (Eu- 
rotia Zanata). In addition, rhe instru- 

& 

Highlight 

Seeds of winterfat (Eurotiu lanata) 
were planted at four depths in three 
soils held at five moisture levels. Emer- 
gence was best from the &-inch depth, 
and when soil moisture was nearer 
field capacity than saturation. 

Winterfat (Eurotia Zanata (Pursh) 
Moq.) is a desirable shrub for revege- 
tating semiarid ranges. Results of 
direct seeding of winterfat in New 
Mexico, however, have been erratic. 
One reason for lack of success has been 
unfavorable weather following seeding. 

ment has been used successfully for leaf 
area determination of forage samples 
from fistulated sheep. 

This small-stage planimeter is ideally 
suited for field or laboratory measure- 
ments of small leaves such as from 
desert range plants. For larger leaves, 
especially those which are not com- 
pletely opaque, a large stage air-flow 
planimeter would appear preferable 
(Jenkins, 1959; Mayland, 1969). 
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Another reason may have been that the 
seeds were covered too deeply. Re- 
cently it was found that, in wet soil 
at least, establishment of winterfat 
seedlings is best when seeds are planted 
on the surface (Springfield, 1970). Wil- 
son (193 1) also observed that winterfat 
fruits would germinate on the soil sur- 
face if there were several days of wet 
weather. Other investigators have re- 
ported better results from shallow than 
from deep planting (Hilton, 1941; 
Riedl et al., 1964; Statler, 1967). 

Objectives of this study were to 
determine the effects of depth of seed- 
ing, soil texture, and soil moisture level 
on seedling emergence. 
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Methods 

Seeds were planted July 24, 1969, in 
small plastic pots. Treatments were 
completely randomized in a 3 x 4 x 5 
factorial design. Each combination of 
depth, soil, and moisture level (Table 
1) was replicated three times. Ten 
viable seeds were planted in each pot. 
The seeds, threshed by hand from 
fruits collected November 1, 1968 
near Corona, New Mexico, numbered 
189,000 per pound. 

Table 1. Characteristics of three soils1 tested for emergence of winterfat seed- 
lings in northern New Mexico. 

Soil 
identification 
and location 

Level of saturation Field 
pH (satu- capacity Wilting 

Texture ration paste) Full 36 ?4 M (‘/“j bar) (15 bar) 

Seeding depths-which were precisely 
measured-were l/is, l/s, l/4, and l/a inch. 

Five of the moisture levels in Table 
1 (all except wilting) were included in 
the tests. These levels were achieved 
by adding to a constant weight of oven- 
dried soil the calculated amount of 
distilled water. The gross weight of 
each pot-soil plus water for a specific 
moisture level-was marked on the pot. 
To insure that moisture levels remained 
essentially as prescribed throughout the 
experiment, evaporation losses were 
minimized by suspending a sheet of 
plastic 3 inches above the pots. Mois- 
ture losses, determined by daily weigh- 
ing, were negligible. Water was added 
when the loss exceeded 0.5 gram. 

The experiment was conducted on 
laboratory benches at room tempera- 
ture. Air and soil temperatures were 
monitored. Soil temperatures were 
measured with thermistors placed at dif- 
ferent depths (Swanson, 1967). There 
were no significant differences in tem- 
peratures among moisture levels, seed- 
ing depths, or soils. Average tempera- 
tures during the 2 weeks when seedlings 
were emerging were: 

Silver Hill Loamy sand 7.6 27.4 22.8 18.3 13.7 6.4 3.6 
8 mi. W of 
Magdalena 

QU Sandy loam 7.1 30.6 25.5 20.4 15.3 11.8 5.3 
8 mi. W of 
Santa Fe 

Wingate Clay 7.8 46.8 39.0 31.2 23.4 18.9 11.9 

18 mi. E of 
Gallup 

l Moisture-holding characteristics of the soils determined by Ralph E. Campbell, Soil 
Scientist, Rocky Mountain Forest and Range Experiment Station, Albuquerque. 

more seedlings became established in 
the sandy loam than in the other two 
soils, but most of those seedlings re- 
sulted from seeds planted on the sur- 
face of wet soil (Springfield, 1970). 

Seedling emergence was inversely re- 
lated to moisture level. Winterfat seeds 
on blotters in petri dishes germinated 
best when there was little or no mois- 
ture stress (Springfield, 1968). In this 
experiment, however, emergence was 
better in moderately dry than in wet 
soil. Averages for all soils and depths 
show emergence declined gradually 
from % to 2/ saturation, then dropped 
rather sharply. Emergence was least 
when soils were 5/s or fully saturated. 

Air 
Soil 

Range Mean 

68.5 to 83.7 75.2 
67.6 to 78.0 72.4 

Table 2. Percent emergence of winterfat seedlings from seeds planted at three 
depths in three soils held at five moisture 1evels.l 

Seedlings, counted each day until 
emergence stopped, August 4, 1969, 
were considered emerged when the 
cotyledons were l/2 inch above the soil 
surface. Seedling emergence percent- 
ages were transformed to arc sin for 
analysis of variance. 

Soil 
identification 

and depth 
of seeding Full 

Results and Discussion 

The I+&-inch planting depth was sub- 
stantially better than the other depths 
(Table 2). Very few seedlings emerged 
from % inch (mainly in the clay soil), 
and not a single seedling came up from 
seeds planted l/2 inch deep. 

Seedling emergence was significantly 
better in the clay and loamy sand than 
in the sandy loam. In a previous study 

Silver Hill 
r/rl~ inch 13b 23 b 87 a 80 a 87 a 
1, inch oc 7c 67 a 40 b 43 b 
l/4 inch Oa Oa 3a Oa 7a 

QRA 
l/l6 inch 7c 13bc 23 b 67 a 73 a 
l/ inch 3b 3b 7 ab 17a 20 a 
1, inch 0 0 0 0 0 

Wingate 
r/l6 inch 23 c 27 c 50 b 87 a 87 a 
l/s inch 17b 20 b 57 a 60 a 57 a 
1/ inch Ob Ob 10 ab 10ab 23 a 

1 Numbers in the same row, followed by the same letter, are not significantly different 
at the 5% level of probability. 

Moisture percentage, by condition 

Differences in emergence from the 
three depths of seeding were not con- 
sistent throughout the range in mois- 
ture studied. Likewise, the relationship 
between depths of seeding and soils 
was not consistent. Seeds planted 1% 
inch deep produced as many seedlings 
in loamy sand as in clay soil. When 
seeds were planted l/ or l/ inch deep, 
emergence was best in the clay. Produc- 
tion of seedlings in the sandy loam soil 
was proportionately much poorer from 
seeds planted l/ or l/4 inch than from 
those planted l/l6 inch. 

The really puzzling question is: why 
was seedling emergence so poor in wet 
soil? Even the seeds planted only 1% 

Percent emergence, by moisture level 

Level of saturation 
Field 

5/6 76 l/2 capacity 



inch deep failed to produce many 
seedlings in saturated or near-saturated 
soil. Poor aeration is perhaps the most 
obvious explanation, but undefined 
soil physical factors also may be in- 
volved. In a previous experiment, ger- 
minated seeds and fairly well-developed 
seedlings were found curled and com- 
pressed beneath a layer of soil at the 
same depth the seeds had been planted. 
The seeds had germinated, but the 
young seedlings did not have enough 
thrusting capacity to push through the 
soil. Investigations have not progressed 
to the point where combinations of soil 
and moisture that most restrict the 
upward growth of winterfat seedlings 
can be specified. The results do sug- 
gest, however, that clay was less of a 
barrier to an emerging seedling than 
either the sandy loam or loamy sand. 
Only in the clay soil did a reasonable 
number of seedlings emerge from the 
M-inch depth, and only in the clay was 
there fair emergence from seeds planted 
I/ inch deep in wet soil. Of course, soil 
characteristics other than texture may 
have affected the results. 

Evidence from corollary investiga- 
tions indicates that density of the ger- 
mination medium, as well as aeration, 
probably influences the emergence of 
winterfat seedlings. Seeds were planted 
10 mm deep in sand, perlite, and ver- 
miculite held at M, %, and full satura- 
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tion. Practically no seedlings emerged 
in the sand, regardless of moisture con- 
tent. Percent emergence in the less 
dense media was: 

Saturation level Perlite Vermiculite 

% 50 100 
3/1 30 95 
Full 10 80 

Conclusions 
Shallow planting of winterfat seeds 

is important, regardless of soil moisture 
content or kind of soil. Fewer seedlings 
emerged in wet soil than in moderately 
dry soil, even when seeds were planted 
shallow. Soil texture, and possibly 
other soil characteristics, may affect 
emergence. Moreover, although the 
explanations are not clearcut, there 
were indications that (1) winterfat is 
somewhat sensitive to deficient aera- 
tion, and (2) dense soil, especially when 
it is wet, impedes emergence of winter- 
fat seedlings. 

Future investigations should be 
aimed at increasing knowledge about: 

1. the inherent capacity of the seedling 
to break through the soil surface; 

2. the effects of aeration on germina- 
tion and seedling development: and 

3. the physical characteristics of var- 
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ious soils, wet and dry, in relation 
to seedling emergence. 
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Changes on a Sagebrush-Grass Range 
in Nevada Ungrazed for 30 Years1 

J. H. ROBERTSON 
Range Ecologist, Division of Renewable Natural Resources, 

University of Neuudu, Reno. 

Highlight 

Thirty years rest enabled a 20.acre tract of eroded 
sagebrush-grass range in northern Nevada to increase its 
vegetal cover in all life forms. The cover of perennial forbs 
increased the most, 85%. Thurber needlegrass increased 7 
fold. Only annual forbs and locoweed declined. Bluebunch 
wheatgrass was reestablishing naturally in favored spots. 
Newly cleared and seeded range outside the exclosure pro- 
duced three times as much grass forage as produced after 
long rest without clearing. 

Personnel of the Grazing Service and Forest Ser- 
vice selected a site for range improvement studies 

l Contribution from the Agricultural Experiment Station, 
University of Nevada, Journal Series No. 178. This study 
was supported in part by Hatch Project 602. 

in a big sagebrush-Sandberg bluegrass (Artemisia 
tridentata-Poa secunda) type in Paradise Valley, 
Humboldt County, Nevada, in 1939. A ZO-acre 
tract was fenced on federal land at 4,700 feet eleva- 
tion below the boundary of the Humboldt National 
Forest. It lies in Section 34, T 42 N,R 39 E near 
the Singas Creek Road two miles west of its junc- 
tion with Highway 8B. The enclosure was assigned 
to the Intermountain Forest and Range Experi- 
ment Station as a responsibility of the Santa Rosa 
substation. 

Seeding trials in 1940-44 showed the possibility 
of establishing desert wheatgrass (Agropyron deser- 
torwm) and beardless bluebunch wheatgrass (A. 
inerme). These species yielded 133 lb./acre and 
625 lb./acre, respectively, in their sixth year. Eleven 
others failed to establish and survive, thereby re- 
flecting the harshness of the environment. Only 
one-fourth acre in a corner was disturbed by these 
plots. 

The woven-wire fence remains sound but was not 
designed to exclude rabbits. 


