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108 TECHNICAL NOTES 

“lead” frequently melts so that 
marking is difficult and messy. 
T h e heat-softened “lead” will 
sometimes jam mechanical pen- 
cils beyond repair. 

Weatherproof pencil: Mark- 
ings remained good on plain 
stakes and fair on white enamel, 
but became illegible on alumi- 
num paint by November. The 
weatherproof pencil was gen- 
er ally satisfactory, but the 
“lead” b r o k e off frequently. 
They are best suited for use on 
unpainted wood stakes where 
markings were still fair to good 
legibility on October 23, 1961. 

Carpenters pencil (soft lead): 
Legibility remained fair on the 
unpainted stakes, but became 
poor to illegible on the alumi- 
num-painted a n d white-enam- 
eled stakes by November. The 
carpenters pencil initially pro- 
duced only a fair marking on the 
painted and enameled surfaces 
and should be used only on plain 
wood surfaces. 

Ballpoint pens w i t h water- 
proof ink: A ballpoint pen sold 
for marking wooden plant tags 
and two brands of ballpoint pens 
used for marking laundry re- 
ceived a 7-month test during 
1960. All three retained good 
legibility at the end of this 
period. The darker the original 
marking the better the legibility 
held up. Darkness of marking de- 
pended on rate of ink flow and 
this varied between the different 
pen brands. These ballpoint pens 
appeared to be especially useful 
because their narrow written 
lines permitted putting a large 
amount of information on a 
small stake. They did not make 
a satisfactory mark on either 
aluminum paint or white en- 
amel. (The ballpoint laundry 
marker has also been found ex- 
cellent for marking germination 
blotters before wetting.) 

Cmclusims 

Light treating with a pen- 
tachlorophenol compound was no 
better than no treatment for 
wood stakes. Aluminum paint 
flaked off and was difficult to 

mark. Two coats of white en- 
amel proved very durable. 

On unpainted wood stakes, the 
Weatherproof pencil produced 
the most durable markings, but 
the soft carpenters pencil and 
the china marking pencil were 
also satisfactory. Markings made 
with the Tech Pen and china 
marking p e n c i 1 retained ex- 
cellent legibility on the white- 
enameled stakes. In a test of 
shorter duration, markings made 
with ballpoint pens containing 
waterproof ink had good legi- 
bility retention on unpainted 
stakes. 

GERMINATION OF 
SWITCHGRASS 

E. H. SAUTTER 

Soil Scientist 
USDA, Soil Conservation Service, 
Scottsbluff, Nebraska, 

Switchgrass, (Panicum virga- 
turn L.) is one of the dominants 
of the tall grass prairies. More- 
over, it is one of the few native 
American for age species of 
which certain strains have been 
domesticated. Local strains are 
commonly used in range seed- 
ings and the domesticated strains 
are used in tame pasture plant- 
ings for summer grazing. 

Publications by Blake (1935), 
Hoover (1939)) and Cornelius 
(1946) have dealt with many 
features of germination and es- 
tablishment. Problems of gene- 
tics and plant breeding have 
been treated by Cornelius and 
Johnston (1941), Nielsen (1941, 
1947), and Jones and Newell 
(1946). Ecotypic variations re- 
cently have received comprehen- 
s i v e treatment by McMillan 
(1959). 

The present study resulted 
from an observation of switch- 
grass on an unusual site. At an 
alkali lake in the Nebraska 
Sandhills, north of Thedford, a 
low nearly level ridge jutted in- 
to the lake area. The land sur- 
face was about 3 feet above the 
water level and the soil con- 
tained some visible accumulated 

salt. Kind and amount of salt 
were not determined, however it 
was presumably soluble with a 
high percentage of s o d i u m. 
Switchgrass was abundant but 
the usually associated species, 
Indiangrass (Sorgastrum nutans 
L.) , big bluestem (Andropogon 
hallii L.), and prairie sandreed 
(Calamovilfa Zongifolia) were 
absent. In a non-saline area a 
short distance east of the lake, 
switchgrass and the usually as- 
sociated species were growing 
together. The observed differ- 
ences in sites and plant com- 
munities strongly indicated that 
switchgrass was more tolerant 
of saline conditions than the 
usually associated native grass 
species. 

Additional information w a s 
sought through a series of green- 
house experiments. Seed was 
harvested in 1 a t e September 
from plants growing on the low 
ridge in the observed saline area 
north of Thedford. Germination 
first was tested to obtain the 
effects of temperature, darkness, 
and scarification. Seven experi- 
ments were conducted and 50 
seeds were used in each test. 
Four periods of chilling and 
freezing were used in both con- 
stant low temperature and con- 
stant freezing experiments. The 
tightly clasping 1 em m a and 
palea were removed in one ex- 
periment to determine the 
effects of scarification. T h e s e 
were easily removed by gently 
rubbing the seeds between two 
sheets of emery cloth. Germina- 
tion results are presented in 
Table 1. 

Best results were obtained in 
the scarified seed experiment, 
where 84 percent of the seed 
germinated (Table 1). Three 
days after the experiment began 
37 of 50 seeds (74 percent) had 
germinated. In all other tests, 
germination was slow. Constant 
low temperature gave the second 
best germination. Chilling for 49 
days before planting resulted in 
76 percent germination. Fifty 
percent germination w a s ob- 
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Table 1. Germinafion of switchgrass as affected by temperature, darkness, 
and scarificafion. 

Experiment1 Germination 

Percent 
Darkness ___________._______________________________ _____ ______ ____ _ ________ ____ ____. ___ 0 

Seeds wetted under total darkness 
(discontinued after 21 days) 

Constant temperature- 80 to 85” F........................... ______ ____ ____ ________ 0 
(discontinued after 19 days) 

Cold nights-38 to 40”F...................................._.~~.._.~__._ ____ _ ____ _ __________ 50 
(discontinued after 49 days) 

Constant low temperature-38 to 40°F. 
14 days....................................__.._.._~.~.~.._~.~.__.._..._.~_ ______ _ ______ _ _______ _ ________ 10 
31 days...................................._...__.~ __._ _________________________ ____ _____ ______._________ 66 
49 days_._._____ _______ _______________________.._ ____ _______ ____ ______ ____ _____ ____._ _.___ ____________.__ 76 
54 days......._...... ____ _ ____ _________ ___._.___ ________ ________ _________________________ ________________ 56 

Constant freezing 
14 days........................... __________ ________________________ ______ _ __.______ _ _____ _ ______________ 0 
31 days.....................................__.._.._._~~_~_.~._.._..__..~_._._._.~...~ _______ ______ ____ __ 0 
49 days._....................... ____ ________________________________I_ ____ ____.___ _____ ___ ______________ _ 0 
54 days.....................................~.._.~__.._~..__..___._..___.._.._.._..._..._.~..._ __.____.__ 2 

Freezing nights _.__.__ _ _______ ______ ____ _____._________________________ ______ ____ ____ ____________ ____ 0 
(discontinued after 49 days) 

Scarified seed.._. ____________._______._____ _____________ ____ _________________ _______ __ ____ _______.___ 84 
(greenhouse) 

Check _____.___ _._ _____ ___ _____ ____.____ _____ _.______________________________________.~.._.._..__.._._._ ____ 0 
(greenhouse-discontinued after 49 days) 

1 The experiments were started on October 30 and were continued for 75 
days. Seed was harvested 33 days prior to the beginning of the experi- 
ments. 

tained with the cold night treat- 
ment. Darkness, constant tem- 
perature (80 to 85°F.)) constant 
freezing a n d freezing nights 
gave no improvement over the 
check. Germination was not sig- 
nificant under these conditions. 

Since the field observation had 
suggested possible salt tolerant 
strains of switchgrass, germina- 
tion experiments were con- 
ducted using variable salt con- 
centrations. See d from two 
sources was used: (1) plants on 
the saline area north of Thedford 
and (2) plants on a non-saline 
area near the Platte River east 
of Grand Island, Nebraska. It 
was thought that germinating 
seed from the saline area might 
be able to tolerate more salt. Age 
of the seed from both sources 
was the same. Scarified seed was 
used because the previous ex- 
periments (Table 1) indicated a 
greater percentage germination 
from such treatment. 

Various concentrations of sodi- 
um chloride solution, ranging 
from 0.00 to 6.452 percent, were 

prepared and used. These solu- 
tions were poured into low, 
wide-mouthed glasses and a 
large, flat cork, wrapped with 
cheesecloth, was inserted into 
the mouth of the glass. Seed was 
placed on a surface of the cloth 
above the level of the liquid. 
Capillary movement kept the 
cloth moist. The glasses were 
covered and sealed to prevent 
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evaporation. Ten seeds were 
used in each experiment and the 
tests were duplicated. The re- 
sults are in Table 2. 

Salt concentrations of 1.0 per- 
cent and more prevented germi- 
nation while at concentrations of 
0.1 percent and less the seed of 
the strain from the saline area 
showed greater germination. The 
result at the 0.5 percent level ap- 
pears to be erratic. It is of inter- 
est that slight concentrations of 
salt gave better germination 
than no salt for both the salt 
tolerant and the ordinary strain 
of switchgrass. Salt concentra- 
tions at the 0.01 percent level 
gave best germination for both 
strains. 
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Table 2. Germination of swiichgrass as affected by salt concentration. 
Salt Number of seed germinated 

Concentration si N-S2 ~ Average .___ 
percent Rep. I Rep. II Rep. I Rx Si N-S2 

(Percent) 
0.00 (Check) 5 5 2 5 50.0 30.5 
0.0099 10 9 6 7 95.0 65.0 
0.0499 5 3 0 4 40.0 20.0 
0.0999 5 1 4 0 30.0 20.0 
0.497 0 0 4 3 0.0 30.5 
0.990 0 0 0 0 0.0 0.0 
1.477 0 0 0 0 0.0 0.0 
1.961 0 0 0 0 0.0 0.0 
2.912 0 0 0 0 0.0 0.0 
4.762 0 0 0 0 0.0 0.0 
6.542 0 0 0 0 0.0 0.0 ________ - 

1 Seed from the saline area. 
2 Seed from non-saline area. 
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BOOK REVIEWS 
Edited by Lowell K. Halls, Forest Service, U. S. Department of Agriculture, New Orleans, Louisiana 

Techniques and Procedures in 
Animal Producfion Research. 

By the American Society of 
Animal Production. Animal 
Husbandry Research Division, 
Agricultural Research Center, 
Beltsville, Maryland. 228 pages. 
1959. 

This monograph should be a val- 
uable reference for many students 
and teachers and for most research 
workers in Animal Science and re- 
lated areas. 

The monograph consists of six 
sections and 649 references. 

Design and Analysis of Animal 
Husbandry Experiments by C. R. 
Henderson is primarily expository 
and remarkably comprehensive. He 
dicusses models for the analysis of 
variance, tests of hypotheses, confi- 
dence limits, Type II error, experi- 
mental sensitivity, assumptions made 
in the analysis of variance, general- 
izability of experimental results, 
partitioning of treatment sums of 
squares, the problem of pen effects, 
repetitions of experiments in time 
and space, heterogeneity of vari- 
ances, error control by blocking and 
covariance on pre-experimental 
measurements, regression analysis, 
and estimation and function of var- 
iance components. These topics are 
presented in the context of a widely 
applicable class of designs. Change- 
over trials and designs with unequal 
subclass numbers receive brief at- 
tention. Rules-of-thumb for analyz- 
ing data are given, along with il- 
lustrations. These include formulae 
to find the lines existing in the 
analysis of variance, the respective 
degrees of freedom, and the mean 
squares and their expectations. 

The symbolism of Henderson’s 
section might be a problem to some 

readers but it is worth while to 
take the time to overcome this bar- 
rier. As he suggests, many readers 
will need to refer to certain texts 
on applied statistics in order to fully 
appreciate his section. 

Some things said by Henderson 
might be misleading. He states that 
in order for change-over designs to 
be valid, there can be no carry- 
over effects. This is not always true, 
but is true for the computational 
procedures he outlines. He also says 
that the best advice possible is to 
design experiments so that sub-class 
numbers will be equal. Again, this 
statement is not true in general, and 
particularly does not apply when 
variance components are to be esti- 
mated. 

Techniques for Research in Quan- 
titative Animal Gentics by Gordon 
E. Dickerson is primarily a review. 
It contains orientative background 
and a conceptual framework of the 
theory and the experimental and 
statistical techniques available to the 
quantitative geneticist. 

To start, he briefly discusses linear 
correlation and regression, non - 
linear relationships, path analysis 
and its relation to regression, com- 
ponents of variance and covariance, 
and analysis of disproportionate sub- 
class numbers. Attention is then 
given to measurement of inbreeding, 
relationship of individuals and var- 
iance structure of populations, with 
remarks on choice of scale. The 
middle half of Dickerson’s paper 
covers estimation of heritability and 
the nature of genetic variation. He 
lists the compositions, in terms of 
genetic and environmental compo- 
nents, of observed variances and re- 
gression coefficients, and he dis- 
cusses the estimation of repeatabil- 
ity. The uses of iso-genie popula- 
tions, homozygous inbred lines, 

mono-and dizygotic twins, diallel 
matings, selection experiments, se- 
lection in two directions, control 
strains, measurement of selection 
differentials, and some other items 
are outlined. Finally he considers the 
estimation of genetic and environ- 
mental correlations between differ- 
ent traits, the construction of effi- 
cient selection procedures, and quan- 
titative measures of phenotype. 

Research Techniques in Physiol- 
ogy of Reproduction in the Female 
by L. E. Casida is primarily exposi- 
tory but provides considerable de- 
tail about physical techniques in- 
volved-a presentation which should 
be especially useful for the novice. 
Attention is first given to laparotemy 
(celiotomny) for study of female 
reproductive or g an s . Anesthesia, 
precautions against infection, and 
post-operative handling are consid- 
ered. Median-line, high-lumbar and 
vaginal laparotomy are all described 
along with subsequent operations 
which may be performed, namely 
spaying, hysterectomy, embryo re- 
covery and embryo transplantation. 
He then discusses how these tech- 
niques may be used to study losses 
during various phases of the repro- 
ductive process by observations on 
follicular maturation, ovulation, fer- 
tilization, fetal development and 
fetal mortality. Casida also consid- 
ers the technique for rectal palpa- 
tion of the genital organs of cows, 
noting the pertinent anatomical 
landmarks involved and the mean- 
ing of various findings. Finally, he 
discusses the induction of simple 
and super ovulation, observations on 
the motility of the uterus, and their 
experimental uses. 

Design for Comparative Feeding 
Trials by E. W. Crampton begins 
by emphasizing the need for sound 
experimental design in nutritional 


