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TECHNICAL NOTES 

Critical Soil Moisture Levels 
for Field Planting Fourwing 

Saltbushl 

EARL F. ALDON 

Hydrologist, Rocky Mountain Forest 
and Range Experiment Station,2 

Albuquerque, New Mexico 

Highlight 

Survival of fourwing saltbush trans- 
plants was at least 80% when alluvial 
field sites had soil moisture levels of 
at least 14% by weight or were at 
tensions between lY3 and 2 atmospheres. 

Recently, much effort has gone into 
determining methods of establishing 
fourwing saltbush (Atriplex canescens 
(Pursh) Nutt.) on devastated areas in 
need of soil stabilization (Aldon, 1970a, 
b, c; Springfield, 1970). There are 
many reasons for this effort: four-wing 
saltbush is an excellent soil stabilizer, 
a nutritious all-season forage plant for 
grazing animals, provides food and 
cover for wildlife, and traps sediment 
on alluvial flood plains. 

Three-month-old fourwing saltbush 
transplants grown from a native source 
can be successfully field planted with 
up to 80% survival. The transplants 
need to be grown by certain techniques, 
and field planted in special ways 
(Aldon, 1970a, b, c). One study showed 
soil moisture at planting time was a 
critical factor in survival of transplants 
(Aldon, 1970a), but the amount of 
moisture needed was not known. This 
study, located in north central New 
Mexico, was designed to determine 
what minimum levels of soil moisture 
are needed for successful field plantings 
of four-wing saltbush. 

l Study conducted in cooperation with 
Bureau of Land Management, U.S. 
Dep. of The Interior, Albuquerque, 
New Mexico. Received August 18, 
1971. 

2 Principal Hydrologist, located at Al- 
buquerque in cooperation with the 
University of New Mexico; central 
headquarters maintained at Fort Col- 
lins in cooperation with Colorado 
State University. 

Methods 
Six different alluvial bottom sites 

were planted in the summers of 1968 
and 1969. These alluvial land sites 
have deep, granular soil with textures 
ranging from loamy fine sand to loam 
(Folks and Stone, 1968). In 1968, sites 
were planted before and after they 
had been flooded by summer storms. 
Based on 1968 findings, the 1969 sites 
were planted only after they had been 
flooded. In 1970, two additional al- 
luvial bottom sites were planted. 

At all sites in all years, 10 three- 
month-old transplants were used. They 
were all grown from the same local seed 
source and planted at the same depth 
in the same way. Survival was measured 
at the end of the first growing season. 

At the time of each planting, a I- 
inch core of soil was taken at the bot- 
tom (about 5 inches deep) of five 
randomly selected planting holes, and 
soil moisture was determined grave- 
metrically. Soil samples were also taken 
on the six 1968 and 1969 sites, and 
drying curves were prepared from data 
obtained with a pressure membrane 
apparatus. 

A probit transformation was made of 
survival data, and soil moisture per- 
centages were transformed to loga- 
rithms for regression analysis (Finney, 
1964). A 5% level of probability was 
accepted for significance. 

Results 
Eighty percent survival was attained 

when fourwing saltbush transplants 
were planted on alluvial soils con- 
taining at least 14% soil moisture by 
weight (Fig. 1). These alluvial soils 
were at moisture stresses between Ya 
and 2 atm of tension at that time 
(Fig. 2). 

Not all data were used in the anal- 
yses. Plants on several sites were 
flooded for over 40 hours, and all died. 
Mortality increases with time sub- 
merged (Aldon, 197Oc). One site, with 
low soil moisture at planting (10.4$7&b), 
was flooded the next day. Because 
survival was 100% due to this flooding, 
the site was omitted from the sample. 

Moisture characteristics of the six 
sites differed by only a few percent at 
each tested tension level. A typical 
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FIG. 1. Relationship between percent soil 
moisture and survival of young fourwing 
saltbush plants. 

curve was drawn from the data (Fig. 2) 
for comparative purposes with other 
potential planting sites. If a drying 
curve from a potential planting site dif- 
fered little from Figure 2 these field 
soil moisture percentages could be used. 
Other percentages would have to be 
determined if curves were much dif- 
ferent. 

To successfully plant fourwing salt- 
bush transplants on alluvial flood 
plains in the Southwest, it is important 
to wait until the probability for sizable 
(.40 inch plus) summer thunderstorms 
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FIG. 2. Typical drying curve 
luvial flood plain sites. 

for six al- 
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exceeds 50% (Gifford et al., 1967) and 
soil moisture stress is less than 2 atm of 
tension. For alluvial bottom lands, 
this is about 13% soil moisture. Using 
native seed for the transplants and 
placing them at ground level is also 
important for good survival (Aldon, 
1970a). 
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The Sickledrat: A Circular 
Quadrat Modification Useful 

in Grassland Studies1 

ROBERT K. KENNEDY 

IBP Research Assistant, Department of 
Botany and Microbiology, University 

of Oklahoma, Norman. 

Highlight 

A sickle-shaped modification of a 
circular quadrat has been used advan- 
tageously in tall-grass rangeland pro- 
duction studies in northeast Okla- 
homa. The main advantages of this 
quadrat are the reduction of the area 
concept bias in quadrat placement, ease 
of quadrat placement, reduction of 
perimeter decisions, and facilitation of 
precision clipping at various heights 
above the soil surface. 

In most estimation methods of 
rang-eland productivity, some type of 
area measurement is involved and some 
type of physical delimitation of this 
area is used. The ease or difficulty 
with which production estimates are 
accomplished and the statistical va- 
lidity of these estimates are often a 
function of quadrat type, vegetation 
type, and sampling design. 

The modified circular quadrat docu- 
mented in this paper was used during 
the 1971 sampling season on the Inter- 

l Received January 21, 1972. This 
paper reports on work supported in 
part by National Science Foundation 
Grant GB-13096, Analysis of Structure 
and Function of Grassland Ecosystems. 
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national Biological Program’s Osage 
Site in Northeast Oklahoma. During 
the sample season, a 0.5 m2 version 
of this quadrat was used to clip 156 
quadrats at the soil surface, to estimate 
884 quadrats on a species weight basis, 
and to height clip 80 additional 0.5 m2 
quadrats at 15 cm intervals from 0 to 
105 cm. This particular grassland plot 
was dominated by little bluestem (An- 
dropogon scoparius), switchgrass (Pan- 
icum virgatum), and indiangrass (Sor- 
ghastrum nutans). 

The construction of the quadrat (Fig. 
1) is ideal for working in tall-grass re- 
gions where one of the most time con- 
suming jobs is quadrat placement. Use 
of a conventional circular quadrat is 
at best a frustrating experience, as 
placement involves working around the 
complete circumference of the quadrat 
using a pull-tug rearrangement method 
in order to get the quadrat to lie flat 
on the soil surface. Randomization also 
suffers as this process proceeds. Using 
the clear plexiglass sickledrat, quadrat 
randomization, location, and placement 
are easily accomplished as follows: 

(1) 

(2) 

(3) 

(4) 

The stake (Fig. 1, B) is thrown 
or placed according to a pre- 
determined scheme. 

Location of the sample quadrat 
is determined by this point and 
the stake is pushed into the soil, 
using the driving cap if neces- 
sary. 

The sickledrat (Fig. 1, A) is 
placed on the stake and rotated 
slightly to set the point. 

Clipping proceeds by following 
the sickledrat’s rotation on the 
stake. 
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FIG. 1. Diagram of a 0.50 ma sickledrat 
(A) and associated accessaries; stake (B), 
driving cap (C), and height clippmg 
guide (D). 

The sharp point on the tip of the 
quadrat eliminates many perimeter de- 
cisions as the point slips through the 
vegetation dividing it precisely at the 
perimeter point. The height at which 
vegetation is clipped can be determined 
by the length of the stake used, or the 
depth to which the stake is pushed into 
the ground. If height interval clipping 
is to be done, a stake of suitable length 
is chosen and fitted with a smooth 
sleeve and thumbscrew (Fig. 1, D). The 
quadrat which rests above the sleeve, 
can then be adjusted to any desired 
height or interval and rotated for clip- 
ping and perimeter determination. If 
soil and moisture conditions warrant, 
the stake can be driven to the proper 
depth, without damage to that portion 


