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PASTURE RESEARCH IN THE NORTHEASTERN UNITED STATES

This Seventeenth Report is organized similarly to that of last year
and contains discussions of research at the Pasture Laboratory, of

progress on the NIUlO Project, and a summary of results at each of
the twelve Northeastern state agricultural experiment stations.
The collaborators were responsible for assembling and editing the
reports from their respective stations: the report on the KE-10
regional project was submitted by the Chairman- of the Forage Crops
Technical Committee; and the material regarding activities at the
Laboratory was prepared by the project loaders,-

During the year several resignations and appointments occurred at

the Laboratory. Drs. H. P. Binger and K. W. Indyk completed their
graduate studies and accepted positions elsewhere

9
the former with

the Vita-Zyme Laboratories of Chicago and the latter with the
Delaware Agricultural Experiment Station. Five part time assistants
were appointed, Richard Forbes and Gerald Elkan in soils, Douglas
Routley in plant chemistry, Samuel Braverman in plant pathology
and Anna Storgaard in cytogenetics, making a total of eight such
assistants presently employed. They are also pursuing graduate-

studies at The Pennsylvania State University. Mrs. Vivian L.

Troutman replaced Mrs. Pauline J. Ph.-lps as Secretary. The Director
of the Laboratory returned to the Staff on September lU, after
spending a year with the Food and Agriculture Organization.

Dr. C. E. F. Guterman, Director of the Cornell University Agricultural
Experiment Station who has been a collaborator with the Laboratory
sine, it was organized, resigned during the year. He was replaced
by Dr. S. S. Atwood, Professor of Plant Breeding and Dean of the

Graduate School. We shall miss the prudent council of the former
but are glad to welcome as a collaborates a former project leader
at the Laboratory. Another ccollaborator, Dr. A. R. Midgeley, with
several years of valuable service in the interest of ceeperative
forage crops research in the region has accepted a foreign assign-
ment and in his place has been appointed Dr. Glen M. Wood of the
Vermont *igri cultural Experiment Station.

ivfter a Lapse of three yc ars a collaborators' meeting was held
at State College, Pennsylvania. It will be recalled that one of

the two principal ebjectives in establishing the Pasture Laboratory
in 1936 was that it serve as a focal p-int for developing cooperative
forage crop research in the Northeastern region. Gratifying progress
has been made, built largely on the friendly spirit of cooperation
nurtured through the years by the- Collaborators. This group, up
t: and including 19h7j bad held 9 regional meetings and sponsored
eight others. More recently significant impetus has been given the-

re gional approach to pasture problems by the Forage Crops Technical
Committee appointed by the Directors of the state agricultural
experiment stations. The scientists concerned with growing and
breeding forage crops in the Region have developed effective co-
operation. What is perhaps most needed at present is liaison
between the plant and animal scientists. The economists too have
an important role in attacking the problem of low cost production
of animal products through forage crops.
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The collaborators' meeting held June 9 and 10, 1953 was devoted
largely to a discussion of current research at the Laboratory and
an examination of plant materials and equipment. Fc Hewing this
meeting a short informal conference was held by the NK-10 group.
Other regional meetings concerned with forage crops included the
Eastern Alfalfa and Ladino clover conferences June 1$ and 16 at

Kingston, Rhode Island, Northeastern Forage Crops Technical
Committee February 9 and 10 in New Icrk City and October 5 and 6

at New Brunswick, New Jersey, and the Northeastern Soil Research
Committee February 5> and 6 in New Ibrk City. Minutes of all
these regional meetings were prepared and distributed to the

participants.
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RESEARCH *T THE FUTURE EaBORATORI

GLkLTICS, CYTOGgjETICSj ^ND BREEDING

Alfalfa

Alfalfa Breeding

Ratings on disease and reaction to leafhopper were obtained from the
space-planted progeny test of plants distributed under NE.-1Q (l9£l
iuinua.1 Report, pare 10). ^hc progenies differed in these characters,
with pclycrcss progenies- ©f the- following clones outstandings

Resistanco to ' loafhofcper yeHewing Resistance to Res istance to

Blacksten Yellow blotch

C-Sl C-175 Z-hh
C-$3 G-186 C-lUL,

C-87 C-163
NY U9-38 C-221

NY U9-50
NY
NY ).i9-58

Twenty-five plants selected from this planting on the basis of
resistance to leaf diseases and leafhopper yellowing will be selfed
and cloned for further evaluation.

Two 1951 nurseries, consisting, of 5>0 and 30 clones were' observed
and selections made on the basis of data collected. One of the
clones will be included in an advanced Northeastern p-Iyeress.
Seven clones with spreading growth habit -were sent to Brawley,
California for seed' production .of restricted p::lycrcsses for
evaluation in the Northeastern rcoi-n.

Comparison of Progenies/ of' Spreading and Upright
F2 Selections in Alfalfa

. t

.

From seed produced' in two isolations at Lincoln, Nebraska, poly-
cross progenies of 6 spreading clones and 6 related upright clones
were established. The progenies were "planted 1 foot apart in

t

each
direct!' n in six replications of plots x 16' with an overseeding
of S37 orchardrrass. Two management treatments will be super-
imposed and rate of spreading, yield, and persistence of the progen-
ies will be compared.



Inheritance of Flower Color in .Medicare sativa

White flowered clones were selfed, intercrossed and crossed with
clones heterozygous for flower color, and progenies are being
grown for classification e

JMino Glover

Self-compatible Ladinc Clever

In 19U7, 167 plants were established from a let cf Ladinc clever
seed which had been divided and previously subjected to three
treatments. On the average 1$ heads per plant were selfcd. The
average number of selfed seeds per head for the three groups
of material was U.l, 3.8, and 1.5 respectively. The range in
number of selfed seeds per head in these same groups was 0-83.5 3

0-24, and 0-13.5 respectively,

?1 progenies (seed permitting) grown from the three groups of
material were selfed in the greenhouse. The table summarizes
the number of seeds per 5 heads on the 1^ plants cf the three
groups of material.

Number of seeds per five heads on selfed Ladinc clever plants

Classes
Tetal I-j over
Plants Z 0 1-100 101-200 200 Ay.

Check (Stored in B cltsviile) 97 2 5 h 86 775
Target ship, Bikini 96 9 76 7 U 59
300 yards 'from target 21 8 11 1 1 62

Exceptional plants, namely, those with low self fertility in self-
ccmpatible families and these with hi.

-h self fertility in self-in-
compatible families are bein selfed again along with plants
classified as self-compatible, intermediate self-compatible, and
self-incompatible. Appropriate crosses are being made among
these plants tc study inheritance cf self-c mpatibility in Ladinc
clover. In addition, self-compatible clones are bein.; crossed
with clones selected for resistance tc Scler tinia and clones
with persistence at low light intensity in order tc initiate an

inbreeding program with the most premising bree ling material at

hand. The self -compatible clones arc being crosse: 1 with clones

.exhibiting various anthocyanescent characters in order to facilitate
genetic studies. Certain ±2 populations segregating for chloro-
phyll deficient seedlings will be studied for genetic ratios.



Iselation of Ladine Clover Resistant
to Scler ~ tioia trif c li -rum

The 250 clones selected in 1951-52 for resistance to Sclerotinia
were include 1 in a greenhouse test last winter in which 90 of the
clones were selectee for further study. These 90 clones were
established in a polyeross nursery to determine clonal performance
in the field and to produce seed in 1953 for progeny evaluation.
'These clones and clones selected for persistence at low lioht
intensity will be evaluated in New Hampshire , Maryland, and
Minnesota, The clones differ in vigor, density of growth, length
and width cf leaflets, and rate of stolen elongation. Eight
of the 90 clones have been selected for a synthetic.

In addition, the 90 clones have been increased veoetatively and

four replications of 5 riant s each have been planted in flats
f^r a Sclerotinia test in the greenhouse* Tw replicates have
been inoculate' with viruses in order to determine (l) any clones
that may be resistant to virus and (2) the effect of virus on
the reaction of the clones to Sclerotinia.

Stan; counts were taken on the field material consisting of 87

single cross progenies and commercial checks • which were established
in 1952 an:', inoculated with Sclerotinia. The progenies differed
significantly in percenta, e ground cover (survival) in April.
The better pr genies gave approximately 6 tines as many survivors
as commercial Ladin • clover. However, there was essentially no

correlation between field reaction of the 87 pr genies to

Sclerotinia in the field and their reaction in the greenhouse.

Laolino Clover Selections for Persistence
at Low Light Intensity

The 29 clones selected for persistence at low light intensity were
planted in a p o Iyer ss nursery in 1953= Six of the clones showing
good vigor and dense growth habit have been selected for a syntheti
These six clones were also included in the Sclerotinia and virus
test describe' earlier.

Recombination of Characters in TrifojULum rep ens

Nine plants were selected from this nursery for further study.
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Inheritance of Leaf Coloration in Ladinc Clover

Sec filings were grown at 5>0
oF, in the greenhouse to obtain expression

of the various characters. Cr r sses between similar phenotypes in
the case of flecking purple mid rib, or purple leaves consistently
gave ratios approximating 3*1 cr no segregation. Crosses of the
above phenotypes with green plants -ave ratios of 1:1 r no segre-
gation. Progenies from crosses among the three phenotypes were
difficult to classify ana no interpretation could be made regarding
the allelic relationships of genes conditioning the three characters

•

Meadow Fescue and Perennial Ryegrass

Hybridization :f Lolium perenne and Festuca i.lati ~r

k total of twelve 21-chrcmosome hybrids (perennial ryegrass 2x X
meadow fescue ipc) was identified. These plants produced a few
heads in the greenhouse and attemi ts to cr'ss them with tall
meadow fescue were unsuccessful. Meictic behavior of the hybrids
was studied

1

and the most common condition observed in the limited
number of analyzable figures was 7 bivalent s and 7 univalents
with no defeneration through the quartet stage. Most pollen
grains were incompletely filled.

In order to obtain autoalloi olypL ids from these 21-chremoscme
hybrids and to study the effect of different percentages of col-

chicine , the f ." 11 wing experiment was conducted. Twenty tillers

from each cf the 12 clones were divided int : h grcm s of 5 each
and treateo for 12 hours with 0.1%, Q.2$>, 0.5%, and 1,0%
aqueous solution of colchicine. The 20 plants of each clone

were transplanto.! to the field. In Auoust the 2I4.O plants were
collecte

1

and 10 tillers from each wore established singly in

h inch pets. Chromesome numbers were determined from each of

tw root tips collected from each -f the 2i;00 plants. The per-

centage of plants exhibiting doubling was 6*8, 8.0, 6,3, and 6.0

for 0.10, 0.25, 0.50, an" 1.0% c Ichicine, respectively. These

values were not significantly different. The fact that the

amount of doubling in some clones was greater by a highly signifi-

cant degree than in other clones, was r f interest. The percentage
cf tillers exhibiting doubling for the various elf nes ranged
from 0.5% tc 18%. One hundred root tips were examined from
untreated plants of the clone which .gave the most doubling.
Nc spontaneous doubling was detected.

Six additional root tips were examine.1 from each cf the 61 tillers
in which both root tips exhibited doubling. In lU of these,

representing 6 of the 12 clones, all root tips showed 2N-U2
chromes mes. Meiosis f these h2 chrom s me plants will be

studied and unrelated clones will be inter crossed. In addition,
attempts will be made to cress therr. with tall meadow fescue (2N=U2).
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Eight viable seeds were collected from heads of the 21-chronosome
plants which had been allowed to open pollinate. Seedlings from
these have been established and their chromosome number will be

determined. "
.

.;"
....

The 21-chromosome hybrids as spiced plants appear more vigorous
than either perennial . ryegrass or meadow fescue. -The heads
exhibited some of the characters of both meadow fescue and
perennial ryegrass. In the field, the 21-chromosome clones
exhibited differential rust reaction, Rust was collected
from meadow 'fescue , perennial ryegrass and susceptible hybrids
for cross inoculation studies. Preliminary results suggest
tha possibility of incorporating in the hybrid, meadow fescue
resistance to perennial ryegrass rust and perennial ryegrass
resistance to meadow fescue rust.

' Inheritance of Immunity from Grown Rust
in Diploid Festuca gj-atior

Four immune clones will be intercrossed in all possible combinations
to produce a synthetic and for further evaluation. In addition,
these clones will be crossed onto a susceptible clone in order
to determine breeding behavior.

Bromegrass

Selection for Increased Seedling Vigor in Bremus inermis

The 115 plants selected for early and vigorous emergence in com-
pacted soil in a greenhouse bench were established In a pclycross
nursery. Seed that will be harvested in 195>U from these clones
and non-selected material will be used for a progeny test in
order to study the effectiveness of the method.

Karyological Studies in Bromus and Interspecific Relationships

A karyological survey was made of several species of Bromus for the
purpose of obtaining information that might facilitate interspecific
hybridization studies. Included in the survey were 11 species in
the Bromopsis section, four in the Bromium section, two in the
Ceratochloe section, and one in Eubromus. Features involved in
the study were chromosome numbers, meiotic behavior, and, to a

lesser extent, aspects of chromosome morphology.
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Chromosome numbers apparently recorded for the first time were:
B. danthonia (2N=lU), Bo scoparius (2u=±h) , B. sibiricus (2N=28),
B. tomentcllus (2N=28), B". valdivicnus (2N=U2), and B. tcctorum
var„ nudus (2N=1)|). Chromosome numbers as determined in these
studies and at variance with those previously reported werej B.

intermedins (2N=28), B. ciliatus (2N=28), B. anomalus (2W=lU)7
B. ere ctus -like plants (2N=ca. 70).

With the exception of B, tomentellus all diploid, tetraploid and
hexaploid species were. found to exhibit complete or nearly com-
plete bivalent pairing at diakincsis and/or metaphase I. B.

tomentellus , however, shewed a variable number of quadrivalent s

.

Oct opioid and de caplaid species exhibited variable frequencies
of univalents, bivalent? and multivalents. The multivalents
ranged from trivalents to octovalents, with quadrivalents pre-
dominating.

Of 175 possible interspecific hybrids which were examined for
chromosome numbers, 11 have been found to be triploids (2N-21).
These plants were obtained frcm the following crosses; 3. an-
omalus (2N-1U) X B. fr-ndosus (2I\

T=28), B. an: r.alus X B. ciliatus
(2M=2b' ) and reciprocal, and B. frondosus X B. grandis (2N=HD

.

A number of other F-^ plants from pollinations between species
with like chromosome numbers appears to be hybrid but have not
been definitely identified as such. Further crosses will be
made and the pairing relationships of hybrids analyzed.

Reaction of Bremus Species to Pyrenophcra bromi

Eighteen species of Bromus, seme of them frcm several sources were
inoculated with Pyrencphora bromi (brown leaf spot). The purpose
was to determine possible sources of immunity or resistance so

that some emphasis on interspecific hybridization could be directed
accordingly. In general, species in the Bromopsis section were
most susceptible, species in the Ceratochlea section somewhat
intermediate, and species in the Bromium section more resistant.

B. scoparius , B. japenicus , and B. tectcrum var. nudus were,

highly resistant. All of these "species arc annuals and are not

in the Bromopsis section. B* sibiricus , a species in the
Bromopsis section, gave intermediate resistance. Efforts to

hybridize these species and to cross them with 28-and 56-chrcmo-
some B. inermis will be intensified.



Orchar ''grass

Inbreeding ' in Dactylis glomerata -

Observations were made on reaction to foliar diseases on thel^--,.
and Jrj lines established in 1952. Though a rather high percentage
of plants appeared to be natural out-crosses, 13 plants most
resistant to foliar diseases were selected from lines showing
highest self-fertility. Most of the inbred material is rather
mediocre for resistance to diseases as compared with more recent
selections from open pollinated

.

plants

.

Heterozygous clones selected specifically for disease resistance
will be used tc initiate a new inbreeding program. The prime
objective in this case will be to develop lines homozygous for
resistance or immunity to important foliar - diseases .

.'

Comparison of Methods of Evaluating Progenies

of Pactylis glomerata

Yields and visual observations on vigor and disease were- obtained
in 1953 as. in the previous year (1951 Annual Report, page 22).
Data for the two years have been summarized. Selections for
the composition of various synthetics will be made and polycrcss
nurseries established in 19

Selection for Resistance to Foliar Diseases
in Dactylis glomerata

Four replications of 10 plants each of 50 single cresses involving
12 parents selected for resistance -to one' or more foliar diseases
were established in 1953* The 12 parent clones included both inbred
and open pollinated selections. This material should provide a

comparison of the effeetiveness of selection within inbred and in
open pollinated populations. At the same time, an attempt will
be made to combine resistance to several foliar diseases.

Inheritance of Quantitative Characters at the

Diploid and Tetraplcid Levels
in Dactylis spp.

Approximately 2l|.00 plants representing the F2 and both boiCkcrosses

of the cross Dactylis aschersoniana x D. werc n^wii were established
in 1953* Though most of this material~represente d crosses at the
diploid level, a few crosses at the tetraploid level were also

include d. Segregation for time of flowering, leaf color and head
characters will be noted.
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Comparison of Single Cresses and the Advanced
Generation in Dactylis glomcrata

Ten plants of each of 15 single crosses were brought into the green
hcuse to produce advance:", generation, seed. This seel and the ?i_

seed will he use d to determine the anrunt cf reduction in vig:r
that occurs in two-clone synthetics of orchardgrass made up from
n:n inbred material.

Reed Canarygrass

Phalaris arundinacea with 35 Chromosomes

Limited :pen-pollinate d see ": from three 35-chromoscme plants was
available. Open pollinated progenies cf the three plants were
gr:wn and chr:r..:s?me determinations made from r rot-tip sections.
Chromcscme numbers varied from 28 to 56. Leaf width determinations
were made. The range in variation in loaf width was from h mm
to 20 mm and this variation was independent of chromosome number.
Meiotic studies on this material will be made in an attempt to
determine whether the 7 extra chromosomes are homologous with p.

arundinacea chromosomes or have a divergent origin. Phenctypic
effects -f extra chromosomes will also be studied and seed
collected.

FJX;~ r^IHCLCC-Y

Common Leafspet and Black Stem of Alfalfa

The emphasis of w~rk on the foliar 'diseases of alfalfa was shifted
to the development of homozygous resistant breeding material. In

the spring of 1953 F]_ and S-j_ seed from parents which showed varying
degrees cf resistance to the twe path-gens were planted in flats
of soil and the seedlings transplanted in rows in the field.

Notes were taken throughout the growing season and plants shewing
little or n: disease were brought into the oreenhouse for further
selfing and crcssing.
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Fie 1:1 Inoculations of Red Glover with
Sc ler :. t inia trif : li : rum

Field experiments on the rate cf application of dried grain inoculum
of Scler :tinia trif "li - run (1952 Annual Report, pa -e 9) were re-
peare a and the data fcr the three years analyzed an:, published*
Results indicate that the inoculum should be applied in November
at the rate of 1 tc 3 grams (2*5 to 7.5 cc) per square foct. In
these experiments, mere killing occurred from November inoculations
than from those made in December. To determine the best time tc

inoculate , plots cf re
-1

, clover were planted in the spring and
fall of 1953* .Plots are being inoculated at 15>-day intervals
from August tc May. This test will be repeated fcr several years.

Chemical Control of Scler otinia trif : li :rur.

Established plots of -Ladin: clover ore being 'sprayed with Penta-
chl-r : nitrobenzene (PCNB) to; determine its effect on Scler otinia
trif :ii"rur- . One-half of the plots were inoculated with the
pathogen in the .fall of 1953 • The chemical will be applied in
the fall and spring.

Physiol: pic al Studies of Scler :t inia trifoliorum

Studies oh the physiology of Scler -.tinia trif : lirrum , the causal
organism of crown rot of clovers , are still in progress. Two
strains of the fungus are being teste lj a normal, virulent strain
derived from a single ascospore, and a degenerate, avirulent
strain which arose as a variant of the normal strain. The tests
were designed tc compare the relative ability of the strains to

utilize organic and inorganic sources of nitrogen, response to

certain B-vitamins during the initial phase of growth, secretion
of pretopsctihase, arid."production of substances toxic to clover*
Results are being examined for clues to on understanding of the
host-parasite relation.

Root Rot Complex of Re-'. Clover

The survivors from a group of red clover plants which had been
inoculate o :ne r more tiroes with Fusarium spp. were pclycrossed
in the greenhouse in the spring of 195l"Tl95l Annual Report,
page 12). See" from these plants and 11 varieties was planted
in 3 x 5 foot plots in the spring of 1952. In September 1953,
20 plants fr m each plot were dug and the roots split and rated
for insect and Fusarium lama es. From over 2,000 plants examined
only Tlx had clean or slightly damaged roots 9 These olants were
tro.nsplo.nte ' to pots in a warm greenhouse. Many f them died
from injury and Fusarium and others were disease o with virus *

Seventeen which remained healthy will be include ", in a new
polj cross •
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Red Clover Disease Nursery

A re:1

, clover disease nursery was established in the spring cf

1953* It consisted cf replicated plots of 10 varieties and five
selections male at New Jersey as part of the NE-10 project.
Detailed disease notes will be taken in 195U and 1955.

Purple Leafspot of Orchardgrass

Studies were completed and the results published on the effects of
controlled periods of high and lew humidities on the development
of purple leafspot (Stagonesper

a

maculot

a

) of orchardgrass. These
results may explain the increase of purple leafspot even during
relatively dry periods. If spores are splashed onto healthy leaves
by rain and the leaves dry before penetration occurs , growth of
the fungus will be" halted. Germination and growth..will resume if
a period of high humidity occurs within approximately 2 days. It

is probable that over much of the Northeastern Region this require-
ment for moisture is fulfilled on most nights curing the growing
season, A relative humidity of 100 percent frequently occurs in
a forage plant c r ver for 6 hours or longer at night even during
periods of low rainfall. Two successive nights of high humidity
are sufficient for moderate disease infection while k nights
probably would pre ouce epiphytotics equal to those produced after
a protracted mcist period. Several clones of orchardgrass which
are highly resistant to S. maculata were selected for polycrcssing
in the greenhouse i

Brown Stripe of Grasses

A pathogen infecting, the leaves cf orchardgrass, timothy, tall
oatgrass, Kentucky bluegrass and ether crasses is Scolecotrichum
graminis. The o'isease, kn^wn in the literature as streak, brown
stripe, cr leaf streak, probably reduces the yield and also lowers,
scmewhat, the protein ccntent. Although the disease is widesx^reac,

only leaf symptoms and a description of the causal rrconiem have
been reported. In a study cf the responses of S. graminis temperatures
for sporulation, mycelial growth, and spore germination were
determined by placing cultures or diseased tissue in temperature
controlled ovens. A range of 20 c

t: 25 °C . was .ptimum. A method
of producing spores in culture has also been Revised, Infection
is effected from spores gathered from diseased tissue, but net

from mycelial cultures. Further studies will be initiated to

determine whether spores from one host will infect ^thcr grass

~v whether physiological races or varieties -are present.

The remnants of several lots cf pclycross 1 sec of orchard: rass

which wore relatively free of loaf diseases (particularly brown
stripe) in field plots were planted in the greenhouse and the

seedlings inoculated twice with S). graminis. The seedlings which



remained free of disease were planted in rows in" the field in
the sprin. • cf 1952 - ' In the fall of 1953 ten vigorous plants
which were free of brown stripe an I relatively free of purple
leafspot , anthracnose,- and rust were brought into' the green- •

house t-e be pclycrossed. Seed from these plants will be planted •

in plots and compared with other available strains of orchardgrass

Helminthbsporium Leaf Streak of Timothy

Studies are being continued on the previqus'.ly unreported disease ,,

of timothy* (1952 Annual Report, page 8.)

PHYSIOLOGY, BIOCHEMISTRY SOIIS

The Chemical Composition cf the Pasture Grasses

(In cooperation with T. G. Phillips
of the New Hampshire Station)

Studies have been continue I on grasses growing in small plots

(1952 Annual Report, pare 11) „ Samples of eight sxecies of

grasses cut . at grazing height throughout the two growing, seasons
of 1950 and 1952 are being examined chemically. Analyses have
been made for protein, lignin, cellulose, and ash, and are
being made for ether extract and crude fiber. During 1952 plot
yields and the moisture content of the grass were obtained also.

Some of the 1950 data have been reported. In that year reed
canarygrass and Kentucky bluegrass "were relatively high in
protein and timothy was low. In 1952 the high protein species
were orchardgrass and tall oatgrass while the low ones were
timothy, bromegrass and red top. Species low in lignin for both
years were reed canarygrass and tall oatgrass. Reed canarygrass
was low in cellulose both years and tall oatgrass was low also
in 1952 o Soluble ash, a good measure of the essential minerals,
was highest in orchardgrass for both years but reed canarygrass,
tall oatgrass, and fescue were close behind. The only species
consistently low in ash were timothy and Kentucky bluegrass «,

The moisture content of the grass as cut in 1952 was highest in
orchardgrass which ha' a yearly average of 77.0 percent.- All
other species contained over 72.0 percent moisture, as a yearly
average, except Kentucky bluegrass which contained only 66.8
percent. Seasonal plot yields were highest with orchardgrass.
Red top yielded highest per cut but as it was cut only four times
was second highest in annual yield. Reed canarygrass was low
yielding.



Plot yields and moisture contents wore highest in the spring and
lowest in midsummer. Summer grass tended to be higher in lignin
and cellulose e Grass cut in September end October was much lower
in cellulose than either spring or summer rass. The protein and
ash contents were'-not consistently affected by season. Correla-
tions among constituents are being determined.

Carbohydrate Studies on Grasses

Studies on the polysaccharides of forage grasses were continued (1952
Annual Report, page 10) • The hclocellulose prepared frcm orchard-
grass was extracted, with hot water and two concentrations cf alkali
and from each of these extracts hemicellulcse precipitates were
obtained by acidification,, addition of alec hoi, and evaporation
to dryness. The total hemicellulcse obtained amounted to 10 per-
cent of the grass and cf this 70 percent was from the water ex-
tract cf the hclocellulose. Those fractions considered the purest
carbohydrate, having less contamination with other organic sub-
stances, were obtained by the alcoholic precipitation. When the
hemicellulcse fractions were hydrclyzed they yielded, in descending
quantitative order, xylose, glucose, arabinose, galactose, and
uronic acid, which were separated, frcm one another' by paper chroma-
tography and measured by reflection densitometry. Fractions
obtained by water extraction of the hclocellulose were relatively
higher in hexes es and lower in pentoses than those obtained by
the alkaline extractions 0 From the relative abundance cf the
xylose and glucose it appears that the hemicelluloses of orchard-
grass belong primarily to the xylose - glucose - glucuronic acid
cenfiguraticnal group but some of the arabinose - galactose -

galacturonic acid group is present.

A report entitled "The hemicelluloses of orchardgrass" was presented
as a doctor's thesis to The Pennsylvania State University

Comparative Protein Content of Orchardgrass Clones

Early maturing- species of grasses were higher in protein than late
species when compared at the same. stage of growth. An early and
a late clone of orchardgrass differed in the same manner (1950
Annual Report, page 18). This relation of earliness an ": lateness
to protein content was further studied in orchardgrass. Tops of

29 plants each of different clones in a space-planted nursery
were harvested in the spring of 1953 when at the half-emerged
stage and 37 were harvested when at full bloom. Protein was
determined cn each. The 8 earliest clones, with the date of the

half-emerged stare as the criterion, reached that stage on Nay
13 and contained an average of 15 percent protein* The latest

clone reached that stage on June 5 and contained 8.1 percent
protein. The decrease of protein with advancing date was quite

regular, the correlation coefficient between protein and date
being -0.86. Using full bloom as the criterion a similar



15

relationship was found. The earliest clone to reach full bloom,
on Kay 27, contained 8.3 percent protein and the latest, on June

22, 5,6 percent. The correlation coefficient between date and
protein was -0 6 68. Both of these coefficients are highly signi-
ficant. The plants were graded for leafiness. No relationships
between leafiness and protein content or between leafiness and
dates of maturity are evident.

Relationship of Temperature and Daylength
to Heading in Perennial Grasses

The results of a heading study during the winter of 1952-53 were
similar to those of the 1951-52 experiment (1952 Annual Report,
page 18). The largest number of heads were produced when the
following procedures were used. The plants were started outside
in late August and moved into the greenhouse in late September.
The greenhouse temperatures were maintained as near 50°F«, as

possible until early November when daylengths were increased
to 16 hours. At temperatures of 65 °F. under long days, the
early and late strains of orchardgrass flowered most profusely.
Bromegrass, timothy, tall and meadow fescue and reed canary-
grass flowered best under long days at 75 °F. Under short days
and at temperatures of 75 °F. all species headed poorly. When
plants were moved from this treatment to long daylengths many
sterile culms and few or no heads were produced.

Regional Microclimate Studies

In cooperation with A. Morris Decker, T. S. Ronningen
and A* 0. Kuhn (Maryland), E. R. Biel, J. E. Carson,
and A. Vaughn Havens (New Jersey), H. A. MacDonald (New
York), A. R. Midgley and K. E. Varney (Vermont) and G.

Gc Pohlman and E. L. Galpin (West Virginia)

.

During the relatively mild winter of 1953* precipitation was
about normal or slightly above. Heaving was not serious. In
March, precipitation was well above normal in New Jersey and
Maryland, and in May, it was above normal in Maryland, and
Pennsylvania. Rainfall became limiting during early June in
West Virginia. By Late June and early July the lack of rain
was limiting forage growth in all states. Rains in Vermont
during August gave temporary relief but the drought continued
severe in the other states into November. Vermont again ex-
perienced dry weather during October and November. Temperatures
throughout the region were generally above normal with extremes
of higher temperatures occurring during late June to early Aug-
ust over much of the region. These higher temperatures increased
the severity of drought. It is suggested that any period with-
out rain for one or two weeks should be considered as a drought.
The amount of precipitation appeared to be of less importance
than the interval between rains . The total monthly rainfall
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loses much of its significance if the distribution of the rain is
not considered. The interrelationship of temperatures, cloudiness
and the prevailing devpoints nay v;arrant closer study in evaluat-
ing plant growth responses during periods of limited rainfall.

Cutting Practices as They Affect Carbohydrate Reserves
in Alfalfa and the persistence of the Stand

The results of two years' field trials on this problem (1952 Annual
Report, page 12) strongly suggest that a stand of alfalfa will
persist satisfactorily even though the first summer cutting is

taken much earlier (at the pre -bud stage of growth) than is the
common farm practice (at the l/lG to full-bloom stage of growth).
All summer harvests after the first were made at the 1/2 -bloom
stage. Taking the first cutting early provided an additional
harvest and thus a better distribution of summer production.
Also, by taking the first cutting early, the loss of leaves is

reduced and the lodging problem of a rank-growing first crop is

almost eliminated.

In the greenhouse an experiment is being conducted to provide
information relative to the accumulation and utilization of

carbohydrates in the roots of alfalfa harvested at different
stages of growth. It is particularly important that alfalfa
roots contain a good supply of reserve carbohydrates to assure
winter survival.

Legume Seedling establishment Studies

Seedling establishment studies with Iodine clover, were initiated
to determine growth responses of Ladinc clover in relation to the

temperatures that maybe expected in soil following seeding. The
oats taken at different temperatures include percent germination
as well as rate of growth of the primary root. The rate of im-
bibition of water increased with temperature . Within 12 hours,

at 56°?., only 10* of the seeds had swollen whereas at 95*?., 50%
had swollen, Within three days, at the more favorable temperatures

(56, 68, and 7 7 °7. ), the majority of the seeds had shown emergence
of the root. Roots grew about in k days. &t cooler tem-
peratures of 58 % SO* and U3

C
F« germination ani growth were pro-

gressively slower. At higher temperatures cf 95
c and lCh° injury

occurred. The growth respenscs of germinating see is will be

studied in relation to extremes of temperature said moisture that

occur in soil where field plantings are made.
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Plant Climate Studies

In addition tc temperature measurements in the microclimate (1952
Annual Report, page 12) relative humidities have received continued
attention. These factors have been emphasized in relation tc

leaf diseases ' of plants, particularly of orehardgrass and alfalfa.
Air temperatures and dewpcints 3 inches above the ground in alfalfa
stands show that during the dry summer of 1953 the daily average
maximum relative humidities usually cccurrinv at night, were over

99% fcr the months :f June, July and dtugust, whereas at the standard
Weather Bureau height, relative humidities at the sane time averaged
only 9U%. During the 10 a.m. to 6 p.m. periods at 5 feet abeve
the ground daily minimum relative humidities averaged between 1±0

and 5'C> "but within the growing alfalfa they were 1C to 1$% higher.
During September and October 1953, when rainfall was greatly
limited, relative humidities decrease ". 2 to 5> even though the
average monthly air temperatures decreased 10 degrees.

Rate ana Frequency of Fotash applications
on Dactylis glomerat

a

Soil and plant analyses in this experiment have not been completed
for this yerr but the preliminary data indicate that the results
will support those of last year pointing to marked carryover of

potash fertilizer in the s il from one year to another, and that
most of the accumulation of potash is in the 0.-3 inch scil
layer (1952 annual Report, page 19). It is also of interest to
note that the level of exchangeable potassium in the soil re-
ceiving no potash fertilizer appears tc be stabilized at about
100 pounds per 2,000,000 pounds of soil in the 0 - 3 inch soil
layer. Even at this, level of exchangeable potassium the orchard-
grass on this soil (a residual s : il derived fr m limestone and
originally nappe d as Hagerstown silt loam) is showing striking
evidence of potassium deficiency symptoms

«

Responses of Grasses vs Legumes tc Phosphorus
and Potassium Fertilization

Results the first harvest year showed no increase in yield of

either alfalfa or nitrogen-fertilized orchardgrass on plots
that showed very marked response to potash the previous year
during the early seedling stage (1952 Annual Report, page 19).
Response to phosphate was much greater in alfalfa than in
nitrogen-fertilized orchardgrass. This differential response
tc phosphorus of established plants in the field is contrary
to that obtained previously with young seedlings in the green-
house. Moreover observati:ns in the field last year :n these
same plots showed a marked resp :nse t ~ ph. sphrrus in the grass
as well as in the legume.
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Fact;.rs effecting the Establishment of Ladin: Clever
in an Old Orchardgrass Sod

Investigations were continued on factors affecting reestablishment
of Ladino clever in an orchardgrass sod (1952 Annual Report , page.

20). Field trials shewed that the depressive effect :f nitrogen
fertilization en seedling establishment was apparent even where
the associated orchardgrass was clipped every few days. - Results
of greenhouse trials involving segregation of roots of the clever
seedlings from those of the associated grass suggested that the
poor growth of Ladino clover was owing primarily to below-ground
competition rather than above-ground competition. It appears
from field and greenhouse studies that on soils well fertilized
with phosphorous and potassium the depressive effect ?f nitrogen
fertilization of orchardgrass on the Ladino clover seedlings
could not be attributed to increased competition for phosphorous

,

potassium, cr moisture. Moreover, in greenhcuse studies the
growth of Ladino clever seedlings in associatien with orchard-
grass was not increased by fcreed aeration.

Irrigation of Grasslands

This was the first harvest year of the experiment started last
year in glazed clay sewer tile (1952 .Annual Report, pages 21-22)
to determine the effect of frequency of irrigation for different
soil conditions and different plant species. lime and fertilizer

,

and te a lesser extent krilium, in the subsoil greatly increased
the rate cf removal of water from the subsoil by alfalfa, ^t the
same time the rate of water removal from the surface seil was
markedly decreased. Therefore on treatments where water was with-
held until resistance readings of gypsum blocks at a depth of 2k
inches reached Lj.0,000 ohms (i.e., approached the wilting point)
the effect cf lime and fertilizer in the subsoil was very marked.
With additions of lime and fertilizer in the subsoil the rate of

drying was fairly uniform throughout the soil profile, whereas
in the centrols the tepseil became extremely dry between irriga-
tions. Yields of alfalfa under the less frequent irrigation
treatments were increased about 30 percent by applying lime and
fertilizer in the subsoil. Since the tepseil was liberally limed
and fertilized in all cases it is believed that the higher yields
obtained from lime and fertilizer in the subs:il can be attributed
te differences in available water rather than available nutrients.

In crchardgrass and Kentucky bluegrass on the ether hand subsoil
treatments were ineffective.

It was rather surprising to find that frequent irrigation (applying

water tc bring the soil te field capacity when gypsum blocks at

a depth cf k inches gave rea "lings cf 3,000 ohms) gave larger
increases in yield with alfalfa than with either orchar '.grass ;r

Kentucky bluegrass. These comparisons were available, however,

only where the subsoil receive" no lime or fertilizer and where
the root system f the alfalfa apparently was somewhat restricted.
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It is also possible that with the highest level of - irrigation there
may have been enough loss of nitrogen from leaching to limit growth
of the grass even though 300 pounds per acre of N were applied in
6 applications during the year.

The results this year suggest that a number of interacting factors
may determine the responses obtained from different frequencies
of irrigation.

REPORT OF COOPERATIVE RESEARCH

Title* PROJECT NE-10 - ADAPTATION, MANAGEMENT AND UTILIZATION OF

FORAGE CROPS IN THE NORTHEAST . SUB-PROJECT 1—THE EVALUA-
TION OF FORAGE CROPS VARIETIES AND STRAINS FOR THEIR USE
AND ADAPTATION IN THE NORTHEAST

•

Leader: G. fit. Ahlgren, Chairman, Regional Technical Committee

Coopcrators : Connecticut, Delaware, Maine, Massachusetts, Maryland,
New Hampshire, New Jersey, New York, Pennsylvania,
Rhode Island, Vermont, West Virginia .-agricultural

Experiment Stations and The pasture Research Laboratory.

This project was fully reported by H. R. Albrecht in the 1952
Annual Report, pages 23-28. Results obtained during 1953 are
quite similar and accordingly are much abbreviated here.

Replicated agronomic trials of varieties and strains of alfalfa,
Ladinc clover, rod clover, birdsfcot trefoil, orchardgrass, smooth
bromegrass and timothy were seeded at seven locations in the North-
eastern States in the fall of 19U9 or spring of 1950. Yield and
other data have been obtained for 3 seasons at each of these seven
locations and at several stations for h seasons.

The legume varieties were tested alone and in mixture with one or

more of the above grasses. Similarly, each grass variety was
tested alone and with one or more of each of the above legumes.
Variety performance in general has been similar whether or not the
variety was grown alone or in association with another species.

Three management systems namely as hay, silage and pasture have
been studied. Not all varieties were tested under all three systems
of management. Generally more dry matter has been obtained from
the silage system compared to pasture clippings. The varieties and
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strains, however, responded similarly whether cut for silage or

pasture. Thus a variety, superior under: a silage system of manage-
ment was superior also under the pasture system.

altogether 32 strains an.-"', varieties were evaluated. The outstand-
ing varieties and strains are Pilgrim Ladinc clover, Viking birds-
foot trefoil, Fennscett red clover, Eeltsvillc orchardgrass and in
the northern area of the Northeast, Narragansett alfalfa. Superi-
ority is based not only on yield performance but on disease resist-
ance, leafiness, seedling establishment, recovery following cutting
and other important agronomic characters.

The second phase of this project involved seed increases r f promis-
ing clones, lines, or selections of the seven species previously
mentioned. Such seedlots have in m-st cases been increased, and made
available to cooperating state experiment stations and other in-

terested groups

.

The NE-10 project is being concluded with this season's trials and
the data are being summarized for publication. Over-all conclusions
and applicaticns will be available after completion of the analysis
of the data.
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PASTURE RESEARCH AT STATE STATIONS

STORES (CONNECTICUT)

Title; ALFALFA EXPERIMENTS

Leaders; B* A. > Brown, R. A. Peters and E. J.Rubins

( a

)

Fort ili zat iori ; In neither 1952 nor 19p3 were there any
indications of beneficial effects of NaCl on alfalfa receiving
light applications of potash (30 pounds K>>0 per acre).* Analyses
of the 19$2 crops showed very small amounts of Na had been
absorbed, regardless of the rate at which potash was added.

No effects of Mo have been noted on the yields and N contents
of alfalfa on fourteen Connecticut soils, including two on which
lettuce failed to grow unless either liberally limed or fertilized
with a carrier of Mo.

(b

)

Alfalfa Varieties ; The test of fourteen varieties, seeded
in 19A 7 on land never planted to alfalfa, was discontinued after
the first cutting in 1953* Some losses were due to heaving in

1951) but wilt appeared to be the chief cause of thin stands.
At the final inspection (June 1953), Ranger, Buffalo, and Ladak
had the best stands, while Ontario Variegated, Meeker Baltic
and DuPuits were practically extinct. Several Commons, Atlantic,
Cossack and Argentine were intermediate. The final yields,
including the volunteer grasses, were closely correlated with
the stands of alfalfa.

In a test of twenty-three strains and varieties seeded in 1950,
all still had fair to good stands in 1953. Rhizoma and Viking
were much less vigorous and yielded less than any of the others.

Talent also had low yields, was the most susceptible to loaf-
spot and, through 1953 > was the only variety showing symptoms
of wilt. For the three years, the other varieties, including
Narragansett, Buffalo, Ranger, Common, Atlantic, Grimm and Var-
iegated, averaged from 70 to 78 hundred pounds per acre of dry
matter.

In the second harvest year of the test seeded in August 1951;
eleven of the thirty varieties had markedly different ranks,
based on total yields of dry matter, than in the first harvest
year. These discrepancies could have been due to errors, soil
heterogeneity and/or differences between varieties in time of

good establishment • The eight varieties with high ranks in both
years were in decreasing order; C223, DuPuits, C130, Atlantic,
Common (Kansas), Williamsburg, Narragansett and C199. The eight
with low yields in both years were in decreasing order; Grimm,

C18U, Ranger, Variegated, Talent, C180, C197 and Buffalo. (.An-

other strain of Buffalo-^F.C . 2l;190—averaged thirteenth among
the thirty varieties

.

)
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Title: MAINTENANCE AND IMPROVEMENT OF PASTURES \ -A

Leaders: B. a. Brown and R. A- Peters

(a) The Adaptability of Varietie s and Species of Grasses and Clovers
for Pastures .

Lading Clover Fertilization : In 1953 3 the fourth harvest year, a

Ladino clover - orchardgrass seeding receiving 6Q#~i 120, 18G or 2U0
pounds per acre of potash (K2O) annually after the second cutting
had respectively I4.O, U9, 66 and 6? percent stands of Ladino clover
and produced I4.0, 51, 66 and 6h hundred pounds of dry matter per
acre . - . . ,

•
'

'
'

Where 360 pounds per acre of K2O were applied before seeding and
none since, Ladino clover had nearly disappeared in 1953 and the
yield of dry matter was only 36 cwt. Even with 720 pounds of K2O
before seeding, both the prevalence of ladino clover and the yields
were decreasing rapidly in 1953. In contrast, 30 pounds of k^O
after each of the four cuttings per year had a 63 percent stand
of Ladino clover and a 61 cwt. yield. Stated in another way, the
decreases in yields from the first (1950) to the fourth (1953)
seasons were;

For 360 pounds of X2O before seeding • - 53 percent
For 720 pounds of K2O before seeding - 30 percent
For 120 pounds of K2O before seeding
and 30 pounds of K2O after each cutting - no decrease-

Again a 180 pound application of K^O was somewhat more effective
when applied after the first or second than after the third or

fourth cuttings.

The chief reason for these results appears to be the luxury con-

sumption of potash when it is available in the soil. This is

supported by the analyses of the forage:

Average Percent K
Potash Fertilization in Dry Matter
(Lbs. K20 per, acre) 1950* 1951 1952

720 before see.ling 3.2 2.9 2.6

360 before seeding 2.U 1.8 l.h

120 before see.ling +

30 after each cutting 2.6 2.9 2.5

The effects of lime or soil reaction on the absorption of K have

not been conclusive. In 1950, the forage from the 2 ten limestone
plots analyzed practically the same as that from the 8 ten plots;

in 1951* the former contained 0,3 percent more and in 1952, 0.6
percent more K.

Third and fourth cuttings only.



For* the fourth consecutive year, the highest yielding rock phosphate
treatment produce '1 less than the lowest one with superphosphate
and averaged 22 percent less. The meta- and fused phosphate

d

produced about the same as h6% superphosphate.

As in 1952, the third cutting , but not the total yields was increase
by nitrogen at 30 pounds after the second cutting. There was con-
siderably less clover on the N plots.

Red Clever Varieties ; In a test of thirteen red clover varieties,
seeded in August 1951, the best stands and yields in 1953 were
recorded for Kenland, Pennscctt, Bayno, Ottawa and Dollard, In
these respects, the poorest were Common (Oregon), Wegener, Midland
and Commercial.

Birdsfoot Trefoil ; As measured by grazing with yearling heifers,
a birdsfoot trefoil-timothy pasture, seeded in the spring of 1951*
produced only two^thirds as much pasturage as Ladino clover-grass
mixtures in 1952, but about one -fourth more in 1953.

When mowed for hay on the same field as twenty-three alfalfa
varieties, two varieties of trefoil averaged 77 percent as much
dry matter as the alfalfas in 1951, 1952 and 1953. The Italian
and the New York brcadleaf varieties of trefoil yielded about
the same in 1951 and 1952, but in 1953 the Italian produced 19
percent more dry matter.

Prevalence of Ladinc Clover and Yields ; At the termination of the
ten-year cutting management experiment, there were marked differen-
ces in the stands of Ladino clover in both the orchardgrass and
timothy (Kentucky bluegrass) 8ections of the field. From 1950
through 1953, the same favorable cutting system has been practiced
on all plots. The following summary shows the importance of

having Ladino clover occupy a large proportion of the area in
Ladino clever-'grass stands;

Dry Matter
Stand of (Cwts. per acre)

0 clover (%) 1950 1951

15 36 — —

»

25 U2
35 50
U5 50 53

55 Sh 61
65 58 65

75 68

Alfalfa for Grazing ; Rhizomatous varieties of alfalfa may have
special value for grazing or for leaf meal. After two years of

mowing at thirty day intervals, Rhizoma had a 70 percent stand,

while Buffalo under the same management had thinned to about 20
percent

.
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Title- USE OF HERBICIDES IN -FORAGE CROP MANAGEMENT

Leaders: R. A. Peters and B. A. Brown

(a) Control of Quackgrass with Sodium Trichloroacetate (Sodium TCA)
as Influenced by Rainfall: A study of the control of quackgrass

( Agropyron repens ) with sodium TCA was initiated in 1951 and continued
to November 1953 (1952 Annual Report, page 30). Rainfall distribu-
tion was found to be the most important factor determining the
amount of killo Good control was obtained following sufficient
rainfall to leach the sodium TCA in contact with the rhizomes
followed by several days of scant rainfall. By dividing a given
rate of chemical into two applications several weeks apart, the
chances were increased of obtaining a period with a favorable
rainfall pattern.

Dalapon was compared with sodium TCA in preliminary tests and was . .

•

found to offer promise as an herbicide for quackgrass control which
would be relatively independent of rainfall conditions, since it

is absorbed by the foliage and translocated to the rhizomes.

(b) Weed Control in New Seedings of Forage by Post -Emergent
Application of HerbTcidcsl Seedings of Ladino clover alone, alfalfa
alone, a Ladino clover-orchardgrass mixture, and an alfalfa-timothy
mixture were made in August 1952 without a companion crop and in

oats in April 1953*

In comparing the floristic composition of the chemically treated
plots in the summer of 1953 (1952 Annual Report, page 31) with the

composition in the late fall of 1952, some marked changes were
evident. Alfalfa, yields in pure stand were not markedly reduced
by any of the chemicals other than 2,U-D. Ladino clover yields

were significantly reduced at the .01 level by both sodium. TCA •

alone and by sodium TCA plus 2,li-D. A linear trend occurred for
each increment of chemical. Dinitro decreased the^ Ladino clover
yield only at the highest rate of 8 pounds per acre. The initial
reduction in orchardgrass stand continued to be evident at the

time of harvest.

Under-seedings made in oats proved to be less subject to .damage

than pure seedings. When applied at the fully tillered stage,

the TCA plus 2,U-D combination did not reduce stands, presumably
due to the canopy effect. The Ladino clover, however, was reduced.

It is considered that the TCA acting through the soil was the

active factor.

C-IPC did not show herbicidal activity at any rate used; 2, k, or

8 pounds per acre. Conditions following treatment were favorable

for volatilization, which is known to reduce the effectiveness of

C-IPC.

The dinitros proved to be the most promising of the chemicals
used considering both weed control and effect on the forage species.
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(c) Use of Chemicals in Pasture Renovation; The use of chemicals
to kill sod prior to making seedings in non-tillable pastures
was continued (1952 Annual Report , page 31) • Fall applications
gave results similar to the applications made in 1952. CMU and

C-IFC at UO and 80 pounds active ingredient per acre were effective.
Sodium TCA up to 80 pounds acid equivalent were ineffective in

killing the sod.

On April 18, 1953* applications of nine different herbicides were
applied. The effective materials were CMU at 10, 20, and i|0

pounds, sodium TCA at 20, I4.O, and 80 pounds, and sodium chlorate
at 320 pounds per acre. C-IPG was effective only at the high
rate of 80 pounds per acre. It is quite apparent that C-IPC
has the greatest activity during the cool season, sodium TCA
during the warm season.

Preliminary work with Dalapon indicates that it is a promising
material for killing sod which is not subject to the rainfall
pattern as is sodium TCA.

MAINE

Title: BREEDING AND EVALUATION OF FORAGE CROPS

Leader: L. H. Taylor

Very severe winterkilling occurred in the forage nursery at

Presque Isle during the winter of 1952-1953. All legume plots
were severely damaged or completely killed, and there was also
some winter injury to orchardgrass, fescues, and certain other
grasses. The forage nursery was re-established at Presque Isle
in 1953 with plots of timothy, bromegrass, orchardgrass, alfalfa,
birdsfoot trefoil, Ladino clever, and several other grasses and
legumes being included. Twenty-two plant introductions and a

number of selections of surviving alfalfa plants were also estab-
lished at Presque Isle

.

Several red clover trials were established at Presque Isle, A
randomized complete block trial with 5 replications was planted
to compare 26 strains developed by the NE-10 program with several
check varieties, another test with h replications was planted
to test the performance of 30 red clover varieties and strains.
Some larger plots of red clover varieties, with and without an
overseeding of timothy, were also planted in the forage plots.

At Oron: , a new nursery with single plots of 100 different strains
of grasses and legumes was established in 1953. In addition, a •

randomized c mplete block test of 10 varieties of birdsfcot tre-
foil was planted, and a spaced plant nursery of individual birds

-

foot trefoil plants of several varieties and polyploid populations
was set eut 0
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Title: GUTTING M&M&GEfSMT OF LaDINO CLOVER

Leader: G> S. Brown

The . effect of spring cutting date on the, persistence of . Ladino
clever was included in a cutting, management studv begun in 1953.
The first cuttings of Ladino clover-bromegras s, Ls dine clever

-

timothy, and Ladino clcver-orchar- - gras s were mode on June 1,

June 22, or July 15 , and subsequently . managed for simulated
rotational posture s The respective stages of maturity on June
1 were: orchardgrass, late heal; bromegrass, heads . one-fourth
emerged from boot

j timothy, late vegetative. The. mean percent
Ladino clover in a cutting mode on August 1$ was 73 ?

6l, and 2h
for Ladino clover-timothy and La lino clovcr-brome grass cut on

June 1, June 22, and July 15, respectively; for Ladino clc'ver-

orchardgrass the respective percent Ladinc clover wo.s 50, 25
and 22 t

Title: CHEMICAL WEED CONTROL IN FORAGE ESTikBLISHMEHT

Leader: M* F. Trevett

Studies are being continued on the use of herbicides on oats

underseeded with Ladino clover or red clever. £b the present
time, selective cinitros are being recommended for use at the
three- to six-inch stage of the oats. MCP is recommended if

spraying has been delayed and a canopy of oats and weeds hos

developed -^ver the legume seedlings.

Title: GRASS SILAGE PRESERVATION

Leaders: K. C. Dickey, B. S. Plummer, and C. G. M. Eagerly

During the past year grass silage wo.s place 1 in conventional
upright silos with sodium metabisulfite, sulfur dioxide and kylagc
used as preservatives and wilted grass as control. The moisture
content of the four silaoes was about ^5 percent at the time of

ensiling. The grass was finely chopped and ensile' during the

middle to latter part of June. The solium metabisulfite was

added at the rate of 8,2 p r urAs per ton, the sulfur 'ioxide at

5.0 pounds per ton, and the kylage at 6.7 pounds per ton.

The silaoe preserved with the sodium metabisulfite was very
palatable, had an excellent appearance and. odor, was very high

in carotene, and had the least spoilage of any of the silage.

The wilted silaoe was also very palatable, had excellent appearance,

was net quite so desirable in odor as the bisulfite silage, ond was

medium in carotene centent. The silaoe preserved with kylagc had

more spoilage, less carotene, and was the least palatable of the

silages studied. At present none of the sila-e preserved with
sulfur dioxide has been removed. These studies :re preliminary
and will be continued.
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MARYLAND

Title: ORCRARDGRASS BREEDING

Leader: T. S. Rc-nningen

The pelycrcss progeny test of selecte I clones (1952 lyinual Report,
pare 35) was continued. Notes were taken on vigor, susceptibility
tc rust and ether foliar diseases, anil percentage of stand. Yiel ~s

were not taken because of differences in initial stands, Progenies
of several clones in each maturity group were superior to the :

checks used,

A new source nursery was established in 1953. Many entries were
eliminate:! by drought.

Title; IMPROVEMENT 0? RED CLOVER ADAPTED TO K&HXLuND

Leaders; A. Morris Decker Jr. and Conrad H. liden

activities have been concerned with further improvement of red
clover lines resistant tc southern anthracnose ( Colletetricum
trifclii) . Nine isolates of the organism are being use.". In
greenhouse inoculations of progeny from selected plants.- Method
of inoculation is similar to that described earlier (1950 Annual
Report , pa^es U6-U7). Plants will be rated for disease 'resistance,
and surviving plants will be placed in the field for further
selection and evaluation.

Where sufficient seed was available premising lines were planted
in small replicated plots so that comparison could be made with
Kenlan Pcnnscott and local re" clover strains. These plots
were planted in August 1933. Stand counts will bo mad: but yield
"lata will not be taken en these observation plots. Yield data
will be collected on promising lines as sen as sufficient seed
is available.

Title: DEVELOPMENT AND MAIKTENi^TCE OF SUPERIOR LADING CLOVER BREEDING
Mtii'ERIAIS

Leader: T. S. Ronningen

The 37 regional clones (1952 Annual Report, page 35) were established
in the greenhouse in 1953 in hopes of getting polycrcss seed in
seme quantities. A limited amount of see : was obtained. Some seed
has been sent to breeders for spaced-plant progeny evaluation.

The nursery of 22 replicated, clones has been continued, and observa-
tional notes of important characters have been token.
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Approximately 90 clones from a three—year-: Id evaluation nursery at

Beltsville together with eight clones from a source nursery at

College Park were established in 1953 in a clonal nursery containing
five replications.

Titles VARIETY AMD STRAIN TESTING OF FOPuiGS LEGU;TS AND GROSES

Leaders: T* S. Honningen and A» Morris Decker, Jr.

Ali aIf

a

; Williamsburg has continued tc be an outstanding variety
in all tests in yields, persistence, recevery after cuttin : end
spring vigor. Narragansett has been about as productive es

Williamsbur in central and western Maryland . Buffalo and Atlantic
have been somewhat lower in pr~ luction and persistence in most tests

Red Clever : Further tests with red clever strains end varieties
have shewn their performance to be consistent with th~se obtained
in earlier trials, (1952 £nnual Report, pa e 36). In tests en the
Eastern Shore of Maryland durin ; the pest year Kenland red clover
stands were ret eliminated as they were in the 1951-52 season.
However, stands and yields were inferior tc thrse obtained with
local strains. Stevens, a local strain of red cl:ver, has been
lurking good in tests throughout the State.

Ladin c Clover ; The strain comparison test of 15 entries (1952
Annual Report, pa-e 36) was harvested in 1953 • Differences among
the better entries were not significant. Lodi Otefte and an entry
of Wisconsin Certified were significantly lower in production,

Annual Lespedeza g Climax, Rewon and K rbo lespedeza, in that -rder,
were superior to Korean, a common lot of Lespedeza striata and
Iowa 6 in a test near southern Delaware in 1953.

Variety tests in ether species are being carried on, but the results
have not modified the conclusions made in the 1952 Annual Report,
pages 36-37.

Title; EVALUATION OF GPASS SPECIES AND STRAINS FOR USE WITH ALFALFA
FOR HAY

Leaders: T. S. Ronningen and Nevin Brandenburg

Thir "-year hay yields were token from a test including 8 bromegrass
strains, 3 strains of orchar d ross, 2 varieties of tall catprass
and commercial timothy (1952 Annual Report, oa- o 37). In this test,

which wos located in the northwestern part of the State, each orass

was seeded alone and in association with alfedfa.



29.

Over the throe years of the test Commercial tall oatgrassi plus ;

alfalfa produced more hay per acre than any other grass-alfalf

a

mixture. However > ever 60 percent of the .association' was tall
cat. ?rass . Other mixtures which Xfcro highly urcductive an:,

averaged over 50 percent alfalfa and ever four tens, per acre

per year of hay were Mediu Synthetic orchard; rass from the
Pasture' Laboratory and alf .If a, Late Synthetic crchardgrass and .

alfalfa, and Tualatin tai: cat-grass and alfalfa. : Only 13 percent
of the bremegrass-alfalfa associations were smooth bremcgrass,
and timothy comprised les. idhan six percent of timothy-alfalfa
yields in 1953? the third- aarvest-year . From the standpoints of
yield of alfalfo- orass mi. turee, similar maturities of orass and
alfalfa, and general- adap- itility and persistence of the grass

associate, the later raatu in;-: crchardgrass seemed very premising .

withd alfalfa for hay.

First-year yields were 6b ainod on a test conducted at College
Park. Eeltsville Synthet c V was the hi ;h yielding bromegrass
varietyj Beltsville Synth tic VII was the least productive.
Beltsville and Commercial gave the highest yields of the orchard-
grass varieties. Commercial tall oatgrass outyielded the other
grasses. Except for timothy there was little difference in the
production -f the four grass species in mixtures with .alfalfa. o

The timothy-alfalfa mixture was the least productive.

Title: ALFALFA SEEDING EFFICIENCY STUDIES

Leaders; A- 0. Kuhn, Merrill Wilecx

Seedings were made at three locations in Maryland in late March
and early April tc determine the importance of raw seeding of

alfalfa as compared to broadcast seeding. In addition 8 and 16? •

pound rates of seeding were compared with and without various
chemical herbicides tc control weeds in the initial establishment.
A standard application of 100 pounds f F2O5 and 100 pounds of K2O
was applied at the time of seeding. Whenever the seed was banded
the fertilizer was placed below the seed in bands 3

and whenever the
seed was broadcast the fertilizer was broadcast. Plant counts
made in mi ".-summer shewed the fellcwin. relationships:

Seeding Rate Seed and Fertilizer Ave. No* of

Fer Acre Ap; lie

d

Flints F^r Sq* Ft.

16 Broadcast 18,0
16 Band 21.6
8 Broadcast 8 .

U

8 Band 12.7

The herbicides used included cyanamid, MCPj an" CII C and at the
rates used were not effective in reducing weeds in the spring
seedin s . .
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Title: TALL FESCUE MANAGEMENT

Leaders: A. Morris Decker, Jr. and Unc Teomant

A management study on tall fescue was begun in the fall of 1952. In
preparing the seedbed one tone of lime and 500 pounds of 0-12-12 was
used. Three hundred pounds of a 3-12-12 were applied at seeding.
A maintenance application of 700 pounds of 0-lU-lU was also used.
The associations used were fescue alone, fescue-Ladine; clover, fescue-
alfalfa and fescue-alfalfa-Ladino clover. Nitrogen' was applied' to
all pure grass plots* The aftermath growth from each, association
was managed as hay, silage "and" pasture with three harvests made on
the hay, four on the silage and five on the pasture plots. Each
of these managements was cut at one, two and four inch 'heights.

Dry matter yields were obtained an": stand counts of fescue and al-
falfa were made after the last harvest. Stand counts were not made
for Ladinc clover but each plot was rated. These counts will, be
repeated each fall and spring

.

Dry matter yields ranged from" 1.88 to U.25 tons per acre. Highest
yields were obtained for the one inch height of cutting regardless
of the type of managements while the four inch height gave the
lowest yield in each case. However, cutting at one inch greatly
reduced the vigor of both the fescue and alfalfa which resulted in
many summer grasses and weeds coming into these plots. Ladinc
clover percentages were generally increased, at the one and two inch
heights of cutting while the clover was largely eliminated at the
four inch height, Little difference in

•

yield was obtained between .'

the three managements or between the four associations. Highest
yields were obtained with fescue grown alone and nitrated.

Title : PHENOLOGICAL STUDIES IN FORAGES .'

Leaders; A. Morris Decker, Jr., T, S. Ronningcn and H. C. S f
Them,

United States Weather Bureau, Cooperating. .

Soil and air temperatures were collected at various levels within
a number of plots from the NE-10 Strain and Variety Tost at the

University of Maryland Plant Research Farm (Annual Report 1950,
page 5>0). Large differences were found between the air temperatures
at various -heights. This corroborates results reported by V. G.

Sprague (Annual Report 1950, page 36), ana
1 previous work at this

station (Annual Reports 1951, page' h2 and 1952 report, paoe 39).

Large temperature differences were also found between measurements
made inside a standar 1 Weather Bureau shelter and those made out-

side by use of a shielded thermocouple. • For example when average
wind speeds were less than one mile per hour temperatures often
differed by ten or mere degrees F while a difference of lw7 degrees

F was the largest difference observed when wind s; ce Is "were between
three and four miles per hour.' At these speeds the air was thoroughly
mixed, and small differences in temperatures were observed..
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Far less winter heaving damage was observed during the 1952-53
winter season than .occurred .during the previous -. winter period.
Likewise Ladino clover .stands were hot reduced- as they were during
the 1951-52 winter- period-*?

-

Soil moisture was adequate for good crop growth through May and
the first part of June 1953* but from then threu ;h the first half
of October soil moisture was inadequate for satisfactory, plant
growth., .amounts of rainfall were about oner-half of the long-time
averages for June, July, Au ust, and October.

Title 2 FERTILIZATION OF FEP'MANENT BLUEGRASS PASTURE

Leaders: A. Morris Decker, Jr..- and- Mitchell Thompson

Dry matter production was, obtained £,or the 1953 season. Treatments
used were the same as reported earlier (3-952 Annual Rep.ort, page 1;G).

Dry matter yields in 1953 range.
1

, from 2,05 to Lu9o tens per acre.

The treatment, with UOO pounds of nitrogen per acre gave a yield of

U»98 tons per acre while the 200 pound treatment produced U.22 with
a difference of only .76 tons per acre* When lime, phosphorus and
potassium were applied with no nitrogen the average yield was. 2 ,91
tons per acre while these plots receiving nr lime or fertilizer
produced 2.05 tons per acre.

On plots receiving high rates of nitrogen (120 pounds in, three
applications to U00 pounds in five applications and 200 pounds in
one application) the clover was greatly reduced and in some cases
entirely eliminated.. Thus little advantage was obtained from the
clover in these plots. The treatments receiving lime,, phosphorus
and potassium produced more dry matter than these treatments re-
ceiving 80, 120, and 160 pounds of nitrogen in one spring applica-
tion. This was undoubtedly due to the better stand of clover
which furnished nitrogen to the association in late summer. Two

hundred pounds of nitrogen in one application out-yielded the lime,

phosphorus and potassium treatments for the first two harvests but
was considerably less for the last three.

Title: NITROGEN FERTILIZATION ON LURE GRASS AND GRASS LEGUME
ASSOCIATION

Leaders: A. Morris Decker, Jr. and Robert F*< Lucey

Five forage grasses are being tested for pasture production when
grown alone and when grown in association with a legume . White
clover was used with Kentucky bluegrass while Ladino clover was
used with the remaining species. Each plot was split so that
half received nc nitrogen and heIf received UO pounds of nitrogen
in the spring and after each harvest making a total seasonal
application of 160 pounds • All plots were clipped at a two -inch
height except bluegrass which was cut at one inch.
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These plots were established in the spring of 1952 with cm ten of
lime and J00 pounds of 0-12-12 being used in seedbed preparation,
and 300 pounds of 3-12-12 applied at seeding, A maintenance appli-
cation of 700 pounds cf 0-lU-lU was applied in September. I lots
were clipped four times during the summer for weed control.

Yields were taken during the past season- with hand separations being
made tc determine botanical composition. Chemical analysis for total
nitrogen is now under way. The total seasonal weed free yields for
the five grasses is given below.

TOTAL WEED FREE I R0DUCTI0N TONS FER ACRE AT
12 PERCENT MOISTURE

" urass Alone (irass Plus Closer
No Nitrogen Nitrogen No Nitrogen NitrogenGrasses

Orchardgrass
Tall Fescue
Tall Oatgrass
Kentucky Bluegrass
Reed Canarygrass 1/

.98 3.25- 3,01: 3.6U

.61 3.12 2.U5 3.UU

.83 3.02 2.U3 3.15

.61 2.15 2.52 3.03

.25 1.09 1.52: 2.0U

1/ Stands were thin because of poor seed germination. This accounts,
in part, for the low yields obtained for Reed Canarygrass,

Nitrogen application on the grass alone plots greatly increased yields
However, yields were not" substantially better when nitrogen was
applied to the grass legume associations,. On these particular plots
there appeared to be a depressing effect on clover stands beginning
with the second harvest. Small increases in yield wore observed on
these plots. This increase in yield w?s the result of an increase
in the grass component.

Title: GRASS AND LEGUKE COMBINATIONS FOR BEEF PRODUCTION

Loaders: T. S. Ronningen and A. Morris Decker, Jr.

The grazing paddocks containing orchardgrass-Ladino clover, tall
fcscuc-Ladino clover, or Kentucky bluegrass -white clover were grazed
by yearling Hereford steers again in 1953 3

the fourth grazing year

(1952 Annual Report, page I4O) . Beef gains p^r acre were greatest
on the orchardgrass-Ladino clover combination with Kentucky bluegrass
white clover and tall fescue-Ladino clover following in that order.

During the summer the steers were regrouped, and their gains were

compared on common pearl millet, Korean lespedoza, and sweet Sudan
grass. Beef gains per acre were in the same order with the greatest
gains being from common pearl millet.

The grazing trials will be continued in the same manner in 195U.
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Title: • CONTROL OF WEEDS IN LEGUMES •

Leaders: A. 0. Kuhn and Lerrill Wilcox .:

A mixture of alfalfa, Laaino clover, and smooth bromegrass was
seeded in August 1952 on a well-drained Chester loam in. central
Maryland. Several herbicides were applied as post -emergence spray
at three dates in the winter. Ammonium DHOSBP at 1, 2, and h

pounds per acre gave temporary control of chickweed without damage
to the desirable plants. GIPC applied alone at rates ranging
from 1 to 8 pounds per acre controlled chickweed but tended to
eliminate the grass. A combination of 2. pounds of CIPC and l/u
pound MCP, applied in late October was the most effective weed
control treatment tested as it controlled chickweed, x^inter cress
and field pepper grass without damage to alfalfa.

MASSACHUSETTS

Title: SOURCES OF FERTILIZER PHOSPHORUS FOR FORAGE CROPS:
SUPERPHOSPHATE VS GROUND RAW ROCK PHOSPHATE

Leaders: Mack Drake, J. E. Steckel, Jean Pellissier, and W. G. Colby

This project was described in the 1951 Annual Report, pages •

Results from both field and laboratory experiments since the 1951
report have contributed greatly to a better understanding of the
fundamental principles of soil-phosphorus and plant -phosphorus
relationships.

We believe that the availability of soil phosphorus to growing
plants is largely controlled by the presence of certain organic
compounds, principally organic acids produced in the breakdown of

soil organic matter. The availability of soil phosphorus to in-
dividual plant species is further influenced by the cation exchange
capacity of the roots of that species.

Our data show that certain organic anions, such as the citrate anion,
act as chelating agents for free iron and aluminium in the soil and
also combined iron and aluminium as iron and aluminium phosphates

.

We believe that the presence of relatively large quantities of

chelating organic substances in the root environment of perennial
forage crops explains why these crops are able to utilize phosphate
fertilizers so efficiently. Orchardgrass in three years' harvests
for example extracted 180 percent of the phosphorus from 50 pounds
of applied P2O5, 110 percent from 100 pounds of applied P2O5 and

58 percent from 200 pounds of applied P20g«

We find that the availability of phosphorus from raw rock phosphate
depends upon the presence of a chelating substance for calcium.
For example we find that Ethylenediamine Tetra Acetic acid (EDTA)
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is a very effective agent for solubilizing the phosphorus in raw
rock phosphate. We also find that plants with high cation exchange
capacity roots can extract phosphorus r.cre effectively'frem ground
raw rock phosphate than plants with roots of low exchange capacity.
This explains why alfalfa sad the. 'clovers for example can utilise '•

ground raw rock phosphate so much more effectively than a grass such
as timothy-.

Experimental evidence also shews 'that new seedlings cannot obt '.in

adequate phosphorus from the relatively unavailable- forms as iron,
aluminium, • and -rock- phosphates • In contrast/ plants' with established
root systems utilize relatively unavailable forms of phosphate
chiefly as a result of chelation by organic root substances (both
decomposing and nende composing ) . We believe the absence of established
root systems to be the reason for the poor utilization of phosphorus
from ground ra.w rock as compared to super when rapid growing annuals
such as potatoes, vegetables , annual grasses or cereals are used as

the test crop. Hence if raw reck phosphate were to be used, we
would suggest the use of some super phosphate to supply some readily
available phosphorous to facilitate seedling establishment. Plants
with high exchange rests such, as alfalfa, red clover and Ladine clever
are highly effective in utilizing phosphorus from rock phosphate but
only after these plants have become established end have develeped
a rest" "ST.

In field plot work with ferage erces, reck phosphate alone often
produces poorer results than superphosphate er the super-r :ck:

combination. We believe that a poor initial stand is largely
responsible. The 'seedlings simply cannot obtain their phosphorus
requirements from low availability materials, sc death end stunted
plants reduce the stand. Perennial plants especially elfalfa,
and Ladine clover, which can utilize reck phosphate 7 effectively,

once their rest systems are established, feed effectively en the

rock phosphate and also on other farms of soil phosphate cf low
availability. Rock' phosphate should not be used' alone to establish
a new -legume-grass seeding,- and reck phosphate'"' should not be used :

f . r rapid growing annual crops*

The fallowing are yield results- fe-r reek-super studies en forage

mixture, grown r n Hudson silt loam; near Williamstewh^ Massachusetts '.

it mixture of smooth bromegrass, timothy, orchardgrass, Ladine clover,

alsike clever, and elf alf a was used.

TWO lEiiR DRY LiuTTER FORAGE YIEID ' FROK PLOTS VJiRIOUSLY fmijM WITH
PHOSPHATE FERTILIZERS. ' Experiment ' located near ";illlamstcwn, Kassa-^'-

chusetts . - ' -
'

Treatment

No P
100 sulfur
1000 R+ sulfur
2000 R+ sulfur

Yield
(lbs, per .-.ere)

8100
9800
10300
10200

Trdatment

500 super f 20%)

500 super 20%

1000 super' 20^ :

2000 super 20%

Yield
(lb s . oar

+ 1000'
reck

Acre)

13600

11U00
11500
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Here the yield difference in favcr of sup^r results largely from a

better forage stand, Lew stand population is expected to continue
to held rock yields at a level below those with super. The rock-
super combination should be carefully considered, P content of

forage from rock and super plots was comparable* The soil pH was
6.5.

FOUR YEAR DRY MATTER FORAGE YIELDS FROM PLOTS VARIOUSLY TREATED
WITH PHOSPHATE FERTILIZERS. Experiment located on a Loessial
Sc il near _>nherst, Massachusetts.

Treatment Timothy P2 0^ Alfalfa P20^ Ladino Brome P20^
lbs c /acre lbs* /acre lbs 0 /acre

2000 rock 3h% PgO^ 31009 116
1000 super 20% P9O5 31735 112
2000 super 20% P2 0^ 32559 126
500 super + 33725 127
1000 rrck

25U73 111 17U29 101
25851 115 17131 103
26576 121 17658 113
26950 116 17621 110

In each field experiment all P was applied before seeding. Yield
differences here are small. The combination of rock and super has
produced fcrage equal in 'dry matter and F content to that from
2000 pounds superphosphate.

These field experiments plus basic information from the laboratory
and greenhouse shrw that perennial forage crops can obtain part of

their phosphate requirement from rock phosphate. High analysis
rock phosphate can if necessary become an important source of

phosphorus for forage crops.

NEW HAMPSHIRE

Title: VARIETY TESTING OF ALFALFA, SMOOTH BROMEGRASS , LADINO CLOVER
AND RED CLOVER

Leaders: I- . T. Blood, G, M. Dunn and L. J. Higgins

The third year of yield data have been obtained on six alfalfa
varieties (1952 Annual Report, page kh) . Narragansett has been
the highest in yield for three consecutive years. In 1953$ this
variety produced U 3 196 pounds of air-dry forage per acre compared
to the next best variety, Ontario, which produced 3*683 pounds 0

Stand loss has occurred with Ranger, apparently due to winter
killing. The varieties Ontario and Atlantic have held up well.

A yield trial of ten bremegrass varieties was established in 1952
at twe locations, one in northern and one in southern New Hampshire.
A split plot design was used, bremegrass alone and with Ladinc clove*.
In 1952, a test of five New York synthetics w as established in Durham.
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Good stands were obtained for both the brcmegrass and Ladino clever
at the northern lecatir.n. Significantly higher yields,' ir some cases
twice as much forage , were obtained with the mixture as compared to
brcmegrass alone with average fertilizer applications, Aehcnbach,
Fischer and lycn varieties of bromegrass were somewhat hi* her in
yield than Lincoln, S ruthern Commercial, Elsberry and Lancaster.
The northern varieties , Farkland and Canadian Commercial, as well as

Oklahoma synthetic, were significantly lower in yield than the other
seven southern varieties. The variety X association interaction
was net signific oat

.

Fair to poor stands were obtained in this test at Durham, especially
frr the Ladino clover in the mixture. After elimination :f weeds
and grass from yield calculations, bromegrass alone yielded more
than bromegrass plus ladino clever at Durham. This was partially
due to the poor stand of Ladinc elver present, and the severe
drought at this location in 1953. Fischer, Ly:n and Elsberry were
the leading "southern varieties of bromegrass .while Farkland and

Canadian Commercial were lowest in yield. Stand and yield were
quite variable for the New York synthetics seeded in 1952.

Yields were obtained for the third --oar (1952 Annual Report, page h3)

for the Laoin: clever strain test at Durham. Yields of all strains
were lew because rf prolonged drought in 1953. No significant
difference was obtained between certified Oregon, C:mmorcial La din

r

clover and FC23606.

Another Ladino clever test of eight strains was established in
northern and southern New Hampshire in 1953*

Replicated plots of "d. H. Red Clover, D:llard, Kenland, New Brunswick
and Fennscott varieties were seeded during the summer -f 1953 frr

yield trials in 195U and the following years. These plots showed
good stands and went into winter in good condition.

Title: BREEDING OF SMOOTH BROHE&i&SS, LADINO AND RED CLOVER

Leaders: G. K. Dunn and L. J. Higgins

Approximately 3*000 spaced bromegrass plants have been established
in a source nursery during 1952 and 1953. A polycross nursery of

selected clones from the 1952 source nursery was established in

1953. Two hundred selected clones differing in degree of field
resistance to brown leafspot will be inoculated with the disease

this winter. Approximately i;,C00 seedling plants, the open-
pollinated progeny of these clones, also will be tested for re-

sistance to brown leaf spot.

Source nurseries of about 3,500 white clover plants were established

with fair success during 1953. Approximately 60 strains, ranging

from white to the polyploid Vermont Ladino clover, will be studied

primarily for persistence and for correlations of morphological
characters with persistence.
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The following designs also were established to obtain information on
competition between species in a breeding nursery?;

a) Alternate rows of -spaced Ladino clover and smooth bromegrass.
b) Spaced Ladino clover plants overseeded with bromegrass 0

c) Spaced bromegrass plants overseeded with Ladino clover.
d) Spaced Ladino clover plants unclosed by alternate rows of

bromcgra.ss and timothy.
c) Spaced bromegrass plants enclosed by alternate rows of

Ladino and red clover.

A small amount of N. H. red clover breeder seed was obtained in the
greenhouse from one, two, and three-year old isolated plants. It

is planned to make an increase planting with this seed.

Titles THE INFLUENCE OF SOIL TYPE ON THE PERSISTENCE OF PERENNIAL
LEGUKES

Leaders; L. T. Karoos, P. T. Blood, and R. L. Donahue

On the Worthington loam in extreme northern New Hampshire all the
legume stands (seeded in August 1950) deteriorated strongly after
the second cutting in 1952 as shown by the percentages of legume
in the forage of the second cuttings in 1952 and in 1953.

Percent Legume in Second Cutting
• 1952 1953

Ladino clover 38 < 2

Red clover 58 <2

Alfalfa U6 3
Birdsfoot trefoil 5U 17

In a 1951 seeding on the Stratham gravelly loam, a droughty soil
in southern New Hampshire, a severe summer drought again imposed
severe restrictions on the yield of Ladino clover. As a result,
the average yields of the red clover, alfalfa and birdsfoot
trefoil at the second cutting were more than double that of the

Ladino clever. The second growth of the trefoil was not so good
as that of the red clover and alfalfa.

Second Cutting Legume Yields
( lb . /A - Air -Dried

)

1953

116
269
680

7U0

Ladino clover
Birdsfoot trefoil
Red clover
Alfalfa
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Title; THE FERTILITY NEEDS 0? LADINO CTOVER

Leaders: L. T, Kardos, F. T. Blood, and R. L. Donahue

Both experiment s, at Northwood on Paxton loam and at Colebrock on
Worthington loam, continued to show the same potash an'1 lime in-
fluence on yield of Ladino clover that was shewn in 1952 (1952
Annual Report

, page U5)- However, the stands of Ladino clover
deteriorated strongly during the winter of 1952-53 to the extent
that the best plots at Colebrock (50 lbs. K^O in the spring and
50 lbs. K2O after the first cutting., and two tens of lime at
seeding) dropped from an average of h2,9% Ladino clover in the
forage of the second cutting to a value of li£ e At the North-
wood location the percent of Ladino clover in the forage of the
second cutting of the same treatment dropped from 20% to less
than 1%.

At both locations the grasses (predominantly timothy and bluegrass)
continued to reflect the potash and lime treatments by their growth
responses

.

Title: THE EFFECT OF HEAVY FERTILIZATION OF THE SOIL ON THE TRACE
MINERAL CONTENT OF FORAGE AND THE EFFECTS OF FEEDING SUCH
FORAGE TO DAIRY CATTLE

Leaders: H. A. Keener, F. E. Allen, C. H. Boynton, K. So Morrow and
G. P. Percival with cooperation of K. C. Beescn and E. J.

Thacker, U. S. Plant, Soil, and Nutrition Laboratory,
Ithaca, New York.

The trace mineral content of the forage in 1953 was in general lower
in copper and higher in cobalt than in 1952. Timothy and bromegrass
were low in iron, copper, and cobalt while Ladino clover was low in

copper and fairly low in cobalt . Some samples of Ladino clever were
very low in manganese.

Cattle which have been fed the low trace mineral forage along with a

low mineral concentrate mixture are exhibiting symptoms of iron and
copper deficiency and also exhibited cobalt deficiency symptoms
until this element was added to the diet. This past fall and winter
a majority of the calves born to the mineral deficient animals have
had large goitres. This has been a rather surprising development
because the land on which the forage was grown is only 28 miles from
the Atlantic Ocean. Although it appears that the trace mineral
deficiencies have not affected reproduction adversely, it is of

interest to note that the animals fed Ladino clover-bromegrass hay
have required over twice as many services per conception as those
fed timothy hay. The reason for this difference is not yet known.
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Title: MAXB5QM USE 0? SILuGE II- FEEDING DAIRY CATTIE

Leaders i H. A* Keener and N. F. CoIqvos

A study was started last spring to study the need for supplementing
grass silage with corn silage and/or hay in feeding dairy cattle,
The experimental animals consisted of 12 Guernsey and 12 Holstein
heifers. They were started cn experiment at a few days of age,

and were fed 25 pounds milk replacement, 200 pounds dry calf
sterter, and 300 pounds dairy ration. Beginning at the start of

the experiment one -fourth of the animals in each breed were fed
grass silage as the only roughage , another fourth received grass
silage plus limited hay, another fourth received grass silage
plus corn silage , and the final fourth recieved grass silage plus
both corn silage and limited hay. After concentrate feeding is

discontinued, the various roughage combinations will be the only
feeds fed until the animals have milked at least two lactations.

In addition to bringing out maximum differences between the various
roughage combinations , this experiment will give information on
the value of silage in feeding young calves and indicate rates of

growth and milk production which can be supported on high quality
roughage when fed without any concentrates.

Title: EFFECT 07 VARIOUS PRESERVATIVES ON THE CAROTENE CONTENT OF

GRASS AND LEGUME SIIAGES

Leaders: G. P. Percival and D. Jcsselyn

Timothy, red clover .and Ladino clover samples were stored at a

nearby farm in a silc filled with sulfur dioxide treated silage.
The results, based cn the actual amount of carotene put into the
silo end the actual amount removed, shewed that the timothy lost
the least amount of carotene while the red clover and Ladino '

clover loss cf carotene was considerable.

Sodium metabisulfite was found to be very effective in preserving
the carotene content of forages when compared with untreated
silegc . It was effective for both timothy and alfalfa but not
so good for red clover; however, the untreated red clover shewed
considerably more less than did the untreated timothy and alfalfa.

This year 5>5 gallon oil drums, painted and lined with s isal-kraft-

paper, were used to compare untreated silage with silages treated
with dried stabilized molasses, sodium metabisulfite and calcium
formate. The contents were weighted on top with sand te try to
duplicate silage conditions.
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NEW JERSEY

Titles BREEDING PRODUCTIVE, WILT-RESISTANT AIFALFA VARIETIES
ADAPTED TO HUMID EASTERN CONDITIONS

Leader; W. R. Battle

Activities have been concerned with attempts to increase wilt-re-
sistance through a program of artificial inoculation and selection,
increase and distribution of seed of the Atlantic variety, develop-
ment of breeding methods, and participation in the regional and
national programs for evaluation of superior new strains and
varieties of alfalfa. Plantings presently in existence include
the following:

19U0 Atlantic Breeder Seed Field ; One -half acre in area. Parental
stock of the Atlantic variety, seeded in rows, one foot apart *

Harvested for seed annually since 19Ul« Nine seed lots representing
successive harvests from this field, plus 6 other lots representing
various stages in development of the variety, were subjected to a

controlled test for wilt resistance. No significant changes in
reaction were ascribed to advance in generation or growth outside
the primary area of adaptation. A significant change resulted
from the action of natural selection on the aging stand, the seed
from surviving plants carrying much more resistance to the disease.

19U8 Uniform Alfalfa Nursery; Twenty-one entries, h replications,
plots 5 x 16 feet, rand"mTied block design. Harvested for hay 3

times annually. A 5 year summary of yield data showed that the

Atlantic variety, and poIyeress progenies of clones C22, C53 3 C126,
and C235, had significantly cutyielded all other check varieties
including Buffalo, Grimm, Kansas Common, Ladak, Narragansett and
Ranger. Good stands have been maintained into the sixth year
after planting, with Ladak being the only variety showing marked
thinning cut

.

19^1 Wilt Epidemic Nursery : Originally contained lh,000 spaced
plants representing progeny of 139 wilt resistant selections from

19U8 Wilt Epidemic Nursery. Each plant was inoculated with Bacteria
Wilt disease in 1951. All entries trace directly back to i^lantic
parental strains. Survival counts showed that the nursery as a

whele averaged more than twice the survival of the Atlantic checks,
and certain of the strains were almost completely resistant. Seed
was harvested from 37 of the best strains this year, and will be

used for making up experimental synthetic varieties.

195 1 Atlantic Breeder See-.; Field ; Five acres in area, plants
spaced 2b inches by 2b inches apart, ovcrseeded with timothy.
Harvested for seed in 1952 and 1953. Spraying the plants with
Di-Nitro several days before harvest has permitted direct com-
bining of the standing seed crcp during the past two years with
very little less of seed, aril no injury to the plants. Increased
seed yields resulting from establishment of this field have solved

breeder seed problems with Atlantic, and about two and one -half

million pounds of certified seel of the variety are now being
produced annually

.



1952 Seed Source Test: Includes seed lets of Atlantic, Buffalo and

Ranger alfalfa representing breeder, foundation, registered and
certified generations from several states and various ages of stand.

Four replications each of 110 entries, seeded broadcast in plots
measuring 6 x 20 feet. Data recorded on yield, stand, vigor, re-
covery after harvest. No clear cut differences between seed lots
within varieties, during the first year.

1953 Seedling Vigor Nursery; Three hundred thirty-three wilt
resistant alfalfa selections (from 195>G Wilt Epidemic Nursery)
and 11 check varieties seeded in 5 foot rows, cubic lattice design,

3 replications. Seedling vigor measurements were recorded six
weeks after emergence, and yield was recorded at seven weeks and
fifteen weeks after emergence „ Significant differences between
strr?.ins were found for seedling vigor and for yield at each harvest.
Vigor was positively correlated with yield, substantiating earlier
findings at this st?tion that seedling vigor may be used as a

selection criterion for yielding ability.

1953 Uniform alfalfa Variety Test; Fifteen varieties, 6 x 20
foot broadcast plots, 6 replications, randomized block design.
Seeded in fall. Dry weather retarded emergence, resulting in
thin stands

.

1953 Alfalfa Quality Test ; Thirty-six alfalfa clones selccted^for
differences in yield, leafiness and color were propagated veget ac-

tively and established in a replicated greenhouse planting. Studies
will be made of morphological characters and chemical composition
of the plants, and the relationships between the characters. The

planting will be transferred to the field next Spring for continuance
of the study under field conditions.

Title; EFFECT OF TIME OF FERTILIZING ALFALFA

Leaders; J. L. Gerwig and G. H. Ahlgren

This study was started in 1952 (1952 Annual Report, page 52).
One season's yield data have been analyzed and only those treat-
ments following the first cutting showed a significantly higher
annual yield than the check plots.

No differences in persistence or botanical composition were found
due to treatment this first season. Chemical analysis has not
been completed on nutrient return. Insect control on all plots
was very effective and will be continued each season until the

project is terminated at the end of 5 years.

Title; PASTURE RENOVATION STUDIES

Leader; M. A. Sprague

Previously established experiments (1952 Annual Report, page 50)
were continued, observed and harvested and several new experiments
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were inaugurated during 1953 in the testing and developing of
principles of seedbed preparation on unplowable pastures,

The initial seasons 19U9-52 of normal rainfall have given very
encouraging results in New Jersey with the use of TGA as an aid
to renovation* The dry season of 1953 presented new problems and
different results, though not opposite nor discouraging. Summer
sprayed TCA stayed in the soil until late fell rains came and
accordingly, August seedings were unsuccessful.

Chemicals of long duration in the soil, such as CMU and PDU, show
promise for use in fall to be followed by spring seeding. Balapon,
a systemic grass killer, brought about 1G0% kill with both July
and October applications 2t only 5# per acre. Residual effects of
Dalapon on new seedings appear to be no problem at low rates.

Versatility in adaptation will make the procedure attractive on
farms. Fall seeded grains on a dead and disked sod carried a mulch
throughout the winter. Late winter sown clover established itself
well in 1952. The same procedure on a plowed seedbed gave a poor
catch. Both yielded 9000 lbs, dry forage in 1953.

A 10 acre trial at Annandalo, New Jersey yielded in 1953 a total of

51*72, 5375 and 5969 pounds dry forage per acre from the chemically
renovated, disk renovated and plowed areas respectively. These
were all more than h times the production from untreated areas (1323)

At New Brunswick, disk renovated plots yielded 502li pounds dry
forage in 1953 and chemically renovated plots yielded 5032 pounds.
The blucgrass content of the former was 12% in September end of

the latter only h%* These and other data indicate renovations in

which herbicides have been used will most likely last longer*

Title; A SURVEY OF THE QUALITY OF HAX MADE ON NEW JERSEY FARMS

Leader: R. C. Wakefield

Over 1830 hay samples obtained from a representative segment of

New Jersey farms over a k year period graded as follows: U. S.

No. 1, 19.2 percent 3 U. S. No. 2, h3-2 percent; U, S. No. 3, 19.7
percent; sample grade 16.6 percent and unclassified, 1.3 percent.
Data were obtained from each farm on hay production practices and
a physical and chemical evaluation of the hay samples made.

Cutting hay early and curing rapidly and adequately to retain a

maximum amount of green color and leafinoss resulted in higher
grades as determined by the U. S. Hay Standards. Producticn of

hay high in legume content, lew in foreign material end of good

soundness contributed greatly to quality.
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A study cf the nutritive value of the hay as measured by chemical
feed analyses revealed that the crude protein.^ ether extract and
ash content of hay increased with legume concent. This relation-
ship appeared to hold for the various grades with an advantage
often directed toward the higher grades. The crude fiber and
nitrogen-free extract content of hay decreased with increasing
legume content, The higher grades cf hay exhibited a higher aver-
age nitrogen-free extract content and a lower average crude fiber
content *

Titles EFFECT OF PLANT FOOD COMBINATION OF ALFALFA

Leaders; J. L. Gerwig, and G. H. Ahlgren

This study was started in 1952 (1952 Annual Report, page 52).
One season's yield data have been analyzed and in general those
treatments containing high potash shewed a significantly higher
annual yield than the check plots or those receiving only super-
phosphate. One treatment, 25-100-200, was significantly higher
than the check plots at each of the three cuttings.

The various treatments, as yet, have had nc effect on persistence
cr botanical composition. Chemical analysis has not been com-
pleted on nutrient return. Insect control was very effective and
will b^ continued each season until project is completed. This
study will continue fcr 5 years and more conclusive results are
expected as work progresses.

Title; A STUDY OF THE MAXIMUM RESPONSE JJJD NUTRITIVE VALUE OF
GRASSES TO NITROGEN ;,ND POTASH TREATMENTS

Leaders; Carroll H. Ramage, C. Lby, R. E. Mather, B. R. Foulton,
E. R. Purvis.

Forages used in the experiment are orchardgrass, reed canarygrass,
aIfalfa-brcmegrass mixture, and alfalfa-orchardgrass mixture. The
grass plots were fertilized with 100 pounds per acre of potash and
cf phosphorus pent oxide, and the amounts of nitrogen applied were

50, 100, 200, and I4.OC pounds per acre. The legume-grass mixtures
received a basic 1$0 pounds cf per acre, two levels cf potash
150 and 300 pounds, and three levels of nitrogen 0, 75 > and 150
pcunds.

Yield - 3 Cuttings
Treatment

Forage 50# N "lOOFl 200F*N E00# N
lbs, /acre lb s 0 /aere lbs, /acre lbs. /acre

Orchardgrass 6U20 6860 7960 9D4O
Reed Canarygrass 6200 6?20 7810 9220
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Treatment
Forage 15 CO// per acre of

0-10-10 0-10-20 5-10-10 5-10-20 10-10-10 10-10-20

Alfalfa-orchardgrass 5990 6020 5680 5U20 5960 59hO
Alfalfa-broinegrass 6l60 6690 7290 7190 6710 7180

Chemical analyses of first cutting samples sho-w increases in protein
in the grasses from 11%, to 20% with increasing amounts of nitrogen
applied. The legume-grass mixture samples all analyzed about 18$
protein, regardless of fertilizer treatment.

The experiment will be continued for a total of three years. Yields,
proximate analyses , plant population changes, and soil nutrient
status are being determined. The feeding value of the forage produced
will be estimated from the chemical composition*

Title: EFFECT OF TIME OF FERTILIZING BIRDSFOOT TREFOIL

Leaders: J. L. Gerwig and G. H. Ahlgren

This study was started in 1952 (1952 Annual Report, page 53). One
season's yield data have been analyzed and no treatment gave a

significantly higher annual yield than the check plot. However,
those plots receiving treatment following the first cutting gave
a significantly higher yield at the second cutting than the check
plots.

No difference in persistence or botanical composition was found
due to treatments. Chemical analysis has not been completed on
nutrient return. Insect control on all plots was very effective
and will be continued each season until the termination of the
project.

Title: TIME, METHOD AND STRAIN OF INOCULANT STUDIES WITH BIRDSFOOT
TREFOIL

Leaders: M. A. Sprague and C. Eby

The greatest handicap to wider use of birdsfoot trefoil in New Jersey
is unreliable establishment. An inoculant study was undertaken at

the Dairy Research Farm at Beemerville, New Jersey to determine
whether improper or inadequate inoculation may be partial cause of

so many seeding failures*

The seeding was made on August 11, 1953 on a well prepared seedbed
following oats and peas and on a' field where no trefoil has been known
to have been grown before. The experiment included 2 varieties,

Granger and Empire; seed scarification and no scarification, h

commercial strains of Rhizobia as inoculants plus no inoculationj 3
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sticker solutions including water, 2% syrup and a non-carbohydrate
sticker (wetting agent 60-L) ; the inoculants applied with and with-
out ground limestone, Half of each plot will be re-inoculated with
surface application during the spring of 195U.

The dry fall season masked differences in establishment during the
fall of 1953 • Good establishment occurred during late fall.

Title; EFFECT OF PLANT FOOD COMBINATIONS ON BIRDSFOOT TREFOIL

Leaders: J. L. Gcrwig and G. H. Ahlgren

This study was started in 1952 (1952 Annual Report, page 53).
One season's yield data have been analyzed and those treatments
that contained heavy nitrogen application showed significant
differences. Those treatments were: 100-100-200 and 200-100-200.
This difference was found only in the first cutting and neither
the second nor the third cutting showed any significant yield
increase in any treatment over the check plots.

Treatments, as yet, have not affected persistence and botanical
composition. Chemical analysis has not been completed on nutri-
ent return. Insect control was very effective and will be con-
tinued each season until project is completed. This experiment
will be continued for 5 years and it is expected that more con-
clusive results will be found in the future.

Title: THE "ZERO PASTURE" OR CHOPPED GREEN FORAGE PROGRAM FOR
DAIRY CATTLE IN NEW JERSEY

Leaders: B. Poult on, R. Mather, C. Eby, G. Luke and J. Brcckott

The object of the experiment was to determine the economic
feasibility of feeding field chopped roughage in the manger.
Records were kept of labor requirements in harvesting with a

direct cut forage harvester, hauling and feeding, acre yield;

amount consumed and variation in daily milk production were
compared to a herd of similar bred cows on pasture.

Partial results indicated tha manger fed cows consumed an average
of 92 pounds green weight or 19 pounds dry matter per cow per day
for three months, June, July and August.

The 50 Hoistein milk cows in the test consumed the roughage har-
vested from 8-1/2 acres of peas and cats, 38 acres of second
cutting hay crop and 3-1/2 acres of sorghum and soybeans, average
daily labor requirements for harvesting and hauling 2 loads per
day a distance of 3 miles 2.76 man hours and to feed the same
amount was 1.5 man hours.
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Partial results indicated less variation in milk production from day
to day with a smaller decrease in production from June 1 to September
30 than the corresponding group on pasture.

Title; UTILIZATION OF FUTURE IN THE PRODUCTION OF BEEF

Leaders* A. G. Strecker, G. W. Vander Moot and M. A. Sprague

During 1953 , heavy steers wore used for pasture studies at the New
Jersey Experiment Station for the second year. On April 10, 1953,
111 Hereford feeder steers averaging 978 pounds were put on 21 acres
of 2, 3, and U year old stands of orchardgrass, bromegrass and
Ladinc 'clover pasture. They remained on pasture until August 15,
a total of 127 days. During this period, the steers made an average
daily gain of 1.75 pounds per animal and total for the short season
of 222 pounds. This amounted to ]_5l pounds per acre, !|6 pounds
less than during 170 days in 1952 (1952 Annual Report, pare 5u).
The market and drought conditions which prevailed determined the
choice to sell the steers on August 15, 1953 rather than hold them
for the entire pasture season. In addition to the beef, 1.7 tons
of hay per acre was harvested from these pastures on June 12 . This
is approximately the same production obtained during the previous

k years of this study.

Titles A STUDY DESIGNED TO MEASURE THE MILK PRODUCING POTENTIALS
OF GRASS-LEGUME SILAGE

Leaders: Bruce R. Poultcn, John W. Bartlctt, Robert E. Mather , and
George H. Bonnington Jr.-

A three lactation study of the amount of milk which can be produced
by cows fed grass-legume silage ad libidum as the principle rough-
age with hay intakes regulated at 5 pounds of alfalfa-breme grass
hay daily is in progress. Grain is fed at three levels based on

the daily production of k% fat corrected milk. The first group cf

c^ws receive no n;rain, the second rroup of cows receive 1 pound of

grain for each 3 pounds cf FCM and the last group receive 1 pound
of grain for each 6 pounds of FCM.

Twenty-four dairy cows representing two breeds are being used in

this study with 8 cows designated for each grain feeding group.
Insofar as possible, the some 2h cows xd.ll be used for the entire

three year period. One half of these cows will remain on the same

level of grain feeding through all three lactations whereas the

other half will be rotated on the three levels fur the three lac-
tations in a latin square design. One lactation has been completed
on this experiment and the second lactation period is in progress.
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Title: HORSE PASTURE RESEARCH INVESTIGATIONS

Leader: Blair M. Ritter

The investigation of pastures specifically for horses is a new
study started this year in New Jersey. Preliminary investigations
have been undertaken preparatory to organizing an Experiment Station
Project. A survey of the horse farms in the state is being con-
ducted. Farms engaged in horse breeding are being visited to learn
the pasture problems existing on horse farms. Preliminary observa-
tions indicate that investigations into management and mineral content
of horse pastures offer opportunity for improvement.

Title: CONTINUED STUDIES OF CHICKVJEED CONTROL IN ALFALFA

Leader: Richard J. Aldrich

It is clear that effective control with DNOSBP is associated with
time of treatment whereas date of treatment has relatively little
effect with the carbamates tested. Single treatments of DNOSBP
have never controlled chickweed when applied after the chickweed
is heavily matted; control of matted chickweed has been obtained
with repeat treatments. The 1953 results suggest that DNOSBP
rates as low as l/2 pound oer acre may control chickweed if it is

treated while in the seedling stage. There would not appear to
be pronounced differences in control obtained with the DNOSBP
formulations | control with the amine salt was slightly, but
measurably, less than with the other formulations.

IPC appears to be satisfactory for control although more chemical
is required than with Chloro-IPC.

CORNELL UNIVERSITY ( NEW YORK

)

Title: BREEDING AND CYTOGENETIC INVESTIGATIONS WITH THE- FORAGE PLANTS
OF NEW YORE (3. J. PLi.NT BREEDING PROJECT 76)

Leaders: R. P. Murphy, C. C. Lowe, S. S. Atwood and D. L. Smith

This report covers the fiscal year 1952-53 (1952 Annual Report, page
5k) • The breeding and cytogenetic studies are described here
separately for each species.

A. Alfalfa

19U6, 1947, 19U8, 19U9, 1950 Uniform Observational Nurseries : Notes
were taken on several characteristics. From this information the
materials which arc superior are selected for further use.
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19h9 9 1950 Clonal Nurseries : These were studied again in 1952 and the
best clones will be selected and transferred to a maintenance nursery.

19515 1952 Maintenance Nursery : All clones of value to the research
program are maintained in rows of ten cuttings for each.

19U9 Single Cross Nurseries ; These progenies were studied again in

1952 and noted especially for persistence end vigor. The selections
previously made have continued to be superior in vigor and disease
resistance.

Twelve of these single crosses have been selected for use in the
breeding program, either as varieties directly or as parents of
double-cross varieties. Appreciable quantities of seed of the
first-advanced-generation were produced in cages (with honey bees)
in 1952.

19U9 Inbred Progeny Nursery : This nursery was studied again and a

few desirable plants selected.

1950 Single Cross and Inbred Nursery : Seme of the plants from
cresses between creeping-rooted clones from Saskatchewan and clones
adapted in New York distinctly shewed the creeping-rooted character.
Twenty-six of these were selected for intercrossing and also back-
crossing to the New York clones for the second cycle in the breeding
program tc develop a creeping-rcoted alfalfa adapted in this State,

195lj 1952 Seedling Source Nurseries ; These seedlings are being
studied in order tc find nev superior plants and te observe the
variation in both natural tetraploid and diplcid populations.

Disease Resistance Studies t Selected plants from the studies on

bacterial wilt resistance and common leaf spot resistance were noted
for reaction again in 1952. They were also noted for other desirable
characteristics. A new series of seedlings selected for bacterial
wilt resistance were transplanted to the field in 1952.

Leaf Hopper Reaction Studies : The study cf the reaction of a number
of clones and their progenies to the potato leaf hopper indicates

that heritable differences exist among clones. A pubescent plant

character was studied and was found to be associated with resistance.

Carotene Studies : The study of the variation among a number cf

clones and their progeny for beta-carotene content has indicated

considerable hcritability for this character.

E. Red Clover

No seed was obtained in 1952 from the 3-year eld plants but this

effort will be continued.

C . Ladine Clover

1951 Clonal and Seedling Nursery : The clones and their restricted

polycrcss progenies which arc the parents of the experimental syn-

thetic , F.C. 23,608, were observed for persistence.
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D. Zig-Zag Clover

The selected materials are being maintained although some have been
lost. Hereafter, these materials will be used only in the clover
interspecific hybridization program,

^* Alfalfa, Clover, and Grass Introduction Nursery

A number of lots of seed were planted in 1950 and 1931. Several
of the alfalfas and a few bromegrasses will be selected and studied
in more detail. 4s would be expected, many of the lots were un-
adapted and have not survived or will be discarded. One collection
of alfalfa from Saudi Arabia with heavy pubescence has been in-

cluded in the study on leaf hopper resistance.

Clover and Birdsfoot Trefoil Interspecific Hybridization

The crosses between T. ambiguum and T. hybridum and between T.

nigre-scens and T. repens have been successful. However, all F]_

plants of the first cross have been sterile to date. 'The F^
plants from the latter cross have been at least partially fertile
and Fo and backcross populations have been obtained for genetic
studies.

G . Smooth Brome grass

A new source nursery of seedling plants was established in 1952
and some progenies appear to be very promising in this second
cycle of selection.

Title: THE EVALUATION OF FORAGE CROPS VARIETIES AND STRAINS FOR
THEIR USE AND ADAPTATION IN THE NORTHEAST. SUBPROJECT I:

EVALUATION OF FORAGE CROPS VARIETIES AND BREEDING MATERIALS
FOR NEW YORK. (RMA 9b 1 & 9b 2 Plant Breeding Project 26-1.)

Leaders* R. P. Murphy, C. C. Lowe, S. S. Atwood, and E. W. Sprague

This report covers the fiscal year 1952-53 (1952 Annual Report, page

56). The progeny testing of selected plants and other research
conducted under this project will be reported here separately for
each species.

A. Alfalfa

lgijj Ranger Increase Study; Further data were obtained from this
study in 1952. The results continue to bear out the conclusions
of previous years that the present system of certification has

maintained a high degree., of varietal purity as measured by actual
performance under field conditions.

1952 Seed Source Tests with Ranger, Buffalo and Atlantic; A
planting was made at Ithaca and one at Aurora to observe the per-
formance of a number of lots of certified, registered, and founda-
tion seed of each of these varieties in order to measure the
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offectivoness of the present system of seed certification. Good
stands were obtained at Ithaca but they were rather poor at Aurora,
No measurable variation among lots was evident in the seeding year.

19U8 New York Polycross Progeny Test : This nursery is being main-
tained as a source nursery for new clones with the emphasis being
placed on selection for persistence.

19US, I9h'9, 1950, 1951, 19^2 Uniform Advanced Nurseries : These
replicated plot trials are conducted in cooperation with the Division
of Forage Crops and Diseases of the U.S.D.A. A number of good
clones have been isolated on the basis of these tests of their
polycross progeny. Several new experimental varieties have been
selected for further testing, such as Vernal and A-225* because
of their good performance in these tests. The information on
standard varieties, used as checks, has been used along with ether
tests as a basis for making variety recommendations

.

1950 New York Polycross Progeny Test ; This trial was harvested
for yield fcr the. first time in 1952 and the results indicate that
some of the new New York clones have excellent combining ability.

1951 Alfalfa Generation Study : This experiment includes the test
of four advanced generations cf 19 synthetics and single crosses
frcm the U.S.D.A. breeding program at Lincoln, Nebraska. The
results from the first harvest year indicate that there is very
little difference in yield between the different advanced genera-
tions cf a given synthetic. There seems to be a significant
drep in yield from the first to the second generation when the

synthetic involves only two clones. However, this may not hold
true in every case.

Other Variety Yield Trials ; (plant Breeding State Project 9.)

B. Smooth Sromegrass

1950 Polycrcss Progeny Test ; Yields on aftermath and leaf spot were

obtained and the outstanding progenies noted.

1951 Polycross Progeny Test : Yields for two cuttings and detailed
notes on disease, color

s
and leafiness were obtained. This test

will be continued in 1953.

Isolation Plots of Experimental Synthetics for Seed Production : The

seed of the first synthetic generation was harvested, from one of. these

and the seed of the second synthetic generation was harvested from
six. It is hoped to get seed this year from three new synthetics.
These are tested in regular variety trials ag; inst standard check
varieties.

Other Variety Yield Trials: (Plant Breeding State Project 9.}
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C. Orchardgrass

1950 Polycross Progeny Tests: Yields on aftermath were taken.

The clones which produced the best progenies as measured in this

test will be selected and used in further breeding work. This

test will be discarded in 1953.

1951 Polycross Progeny Tests ; Yields were taken on three cuttings

and notes on disease, color, and maturity were recorded. Several
excellent progenies were observed. This test will be continued
in 1953.

Isolation Plots of Experimental Synthetics for Seed Production ;

Seed of the first synthetic generation ox four experimental
synthetics was harvested and seed of the second generation was

harvested from two. These are or will be tested in regular
variety yield trials.

Other Variety Yield Trials; (plant Breeding State Project 9.)

D. Timothy

1950 Polycros s Progeny Test ; This test was noted again for
lcafiness, vigor, and disease reaction and a number of outstand-

ing progenies were observed. From this test several mid-tc
late-maturing clones have been isolated which seem to be out-

standing.

Isolation Plots of Experimental Synthetics for Seed Production ;

First-generation seed was harvested from four synthetics and

second-generation seed from two. Isolation plots for the production

of second-generation seed were established for two* These are

being tested in regular variety yield trials.

E . Reed Canarygrass

1950 Polycross Progeny Test ; Yields on aftermath were taken. This

test will be discarded in 1953

•

Isolation Plots of Experimental Synthetics for Seed Production;

First -generation seed was harvested from four. These are being

tested in the regular variety yield trials.

F. Tall Oatgrass

1951 Polycross Progeny Test : This trial was harvested three times

and notes were taken on disease and other characters. Yields of

aftermath will be taken in 1953.

Isolation Plot s of Experimental Synthetics for Seed Production ;

First -generation seed was harvested from three. These are being
tested in the regular variety yield trials. .

•

G. Maintenance Nursery

This nursery has been maintained and necessarily expanded by the
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addition of new selected clones from all the species. All clones
which are currently being progeny tested or used as parents of an
experimental synthetic variety,, and all others which might be of
some value to the breeding progeam now or in the future are main-
tained. This maintenance, in itself, is a considerable task.

Title: STRAIN TESTING AND BREEDING OF FORAGE PLANTS FOR NEW YORK
STATE' AND VICINITY, WITH SFECIAL EMPHASIS ON PROBLEMS OF
PRODUCTION DURING PERIODS OF MIDSUMMER DROUGHT (PLANT
BREEDING STATE PROJECT 9)

Leaders: R. P. Murphy, C. C. Lowe, S. S. Atwood, A. A. Johnson,
H. A. MacDonald (Agronomy), and N. L. Taylor

This report covers the fiscal year 1952-53 (1952 ^nnual Report,
page 58). A summary of the results to date for each species
included is given.

During the past seven years, extensive tests have been made of a

wide range of forage crops varieties and strains. These have
included: (1) commercial varieties now in use, (2) new varieties
not yet released that have been developed in New York and elsewhere
when they seem of promise, and (3) local ecotypes developed
through natural selection; these have been tested against commercial
lots commonly available. The tests have been located at four main
testing centers for the most part, and in farmers' fields in eight
counties

.

Considerable use has been made of the data obtained to date. The
results have been the basis for the variety recommendations for
forage crops. Although the results have not been published in

detail, they have been presented to seedsmen and county agents
for their use.

Alfalfa ; The values of Narragansett, Ranger, and Atlantic have been
well demonstrated. Narragansett is the most widely adapted variety,
has excellent vigor, is somewhat resistant to common leaf spot, and
is the best variety for short-time stands. It is susceptible to
the bacterid wilt disease. Ranger, the most winter hardy, bacterial
wilt resistant variety, is the best for long-time stands. Ranger
has not proved to be sufficiently winter hardy for some areas of

Northern New York. Atlantic, which is intermediate in winter hardi-
ness and is somewhat tolerant of the bacterial wilt disease, performs
well in the milder areas of the State. Vernal, a new winter hardy
and wilt resistant variety recently released in Uisconsin, has
shown some promise and is being tested extensively.

Red Clover : Pennscott has proved to be the best variety for the

State and will be so recommended when seed is available in quantity
in two or three years. Kenland and commercial sorts from New Ynrk
and neighboring states have been better than other seed* Dollard
is being tested more because of its winter hardiness, which may be
a factor in Northern New York.
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Lading Clover ; Certified seed produced in the. Far West and the

U.S. D.A. selection F.C. 23 3 608 have performed better than un-
certified seed produced in the United States and most lots of

imported seed.

Smooth Bromegrass 3 Lincoln and other "southern-typo" varieties
and Manchar have been superior to Canadian commercial lots in

establishment, yield, early spring growth, and resistance to
foliage diseases. Several of the experimental synthetics appear
promising for aftermath production and are being evaluated ex-
tensively.

Timothy: Climax and some other late -maturing varieties seem to

have promise because of their higher Quality at the time most
of the timothy in the State is harvested for hay at the first
cutting. These varieties are somewhat mere resistant to the
foliage diseases and leafier. None of the new varieties has-

been higher in yield than commercial.

Orchardgr

a

ss : Several Late-maturing experimental synthetics seem
of considerable promise since they can be managed better for
grazing than commercial. None of these have been higher in yield
than commercial. This species is high in aftermath production.

Reed Canarygrass a 1'oreed has proved to be as good as any sorts
t e s t e d To" dateT

"

Tall Oatgrass; Tualatin has been about equal in yield to commercial
sorts and is slightly later, which is desirable from the standpoint
of managing it for grazing purposes. This species is high in after-
math production.

Sudan Grass ; Piper has proved to be superior to commercial lots in

resistance to foliage diseases. Other new varieties, such as

Sweet and Tift, have been too late for good production in this
State. The species is useful for providing supplemental gr r zing in

late July and August

.

Perennial legumes when stands are good contribute much to the pro-
duction of hay and pasture during July and August. This is es-
pecially true of alfalfa and red clover and to a lesser extent of
birdsfoot trefoil. It is also true of Ladino clover unless
droughty conditions develop. Of the grasses, orchardgrass is

most productive during this period and to a lesser extent smooth
bromegrass. The development and use of improved varieties of all
of these crops with special emphasis on production during July
and August should be of great value

.
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Title; DISEASES OF FORAGE CROPS

Sub-title: FORAGE tSGUME AND GRASS SEED TREATMENT

Leaders L. J . Tyler

Cooperatcrs; R. P. Murphy
5
Plant Breeding and H. A. MacDonald,

Agronomy

Seedling stands and yields of alfalfa, red clover , birdsfoot
trefoil, Ladino clover, smooth bromegrass, orchardgrass , Sudan
grass and timothy grown from seed treated with protective fungi-
cides were compared with stands and yields of these species grown
from untreated seed. The tests were performed on large, well
replicated field plots on the agricultural experiment station
farms at Ithaca, New York, in each of 3 years (19£0-195

J

2 incl.)
and on one farm in each of five widely separated Mew York counties
in 1953. Forage seedings were made with and without a nurse crop.

Analysis of extensive data on seedling stands and yields shewed
that seed treatment did net increase either stands or yields of

any of the crops over those obtained from untreated seed. Arasan
and Phygon seed protectants were used in all four years and
Orthocide 75 seeo1 protectant was used, in some tests in one year
(1953). There was strong evidence in the data (although not
-mathematically significant ) that Aresan and phygon depressed
seedling stands of timothy, red clever and Ladino clever in one

1952 test where the seed, was planted with oat sj the forage seed
was sown broadcast immediately after oats wore sown, the soil was
very dry and the seeded soil was neither relied nor cult I- packed.

A complete report of the results obtained in four years of experi-
ments is being prepared: for publication.

Title? DISEASES OF FORAGE CROP? . SUB-PROJECT hi SURVEY 07 FORAGE
CROPS DISEASES IN NEW YORK

Leaders: Daniel A. Roberts, Karl D. Fez^r, and Robert T. Sherwood

Extensive surveys of forage crops diseases in New York w_re made in

1952 and 1953, and estimates of crcp losses due to diseases were
made after percentage of infection and disease severity ratings had

been determined. Although losses due to root and crown disease s of

complex etiology could not be determined accurately, we believe
that these diseases are important factors in legume stand mainten-
ance problems. During the past 2 y^ ars the other most serious
diseases of forage crops in New York were; common leafspot, spring
blackstcm, and Stagonospora leafspot of alfalfaj Northern arithmeticse

,

Pseudopoziza leafspot, sooty blotch, Stcmphylium leafspot, and rust

of red. clover
;
Cercospera leafspot and mosaic diseases :f white

and Ladino clovers
5
Stemphylium leafspot of bird.sfoot trefoil, brown-

spot an.i scald of bromograssj Heterosporium leafspot and, leaf streak
of timothy; and leaf streak and purple leafspot of orchard; ;rass

.
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This disease survey will be continued until the forage crops
disease situatj.cn in New York has been evaluated under a satis-
factory range of weather conditions

.

Title: EUROPEAN CH/iFER STUDIES

Leaders; W. G. Evans and George G. Gyrisco

During the summer cf 1953 field work was continued on the biology and
control of the European chafer, with emphasis on the ecology of the
adults and the control of the larvae. The European chafer is an

important pest of permanent pasture and other types of sod.

Flight distance studies were conducted by capturing all of the
beetles on two widely separated trees every night, marking them with
different paints each nighty and releasing them at different dis-
tances from the trees . Before marking, the beetles were examined
for previous markings to obtain the percentages of recovery for
different distances, and these data are as follows

s

For 80 yards the recovery of marked beetles in one trial was

3.6$.
For 100 yards and 11 observation trials the average recovery
was 0*36$.
For 200 yards and 3 trials the average recovery was 0.05U%.
For 225 yards and 3 trials the average recovery was 0.026$.

Square foot diggings around six ether trees in the daytime showed
mere beetlos per square foot under and near the trees than away from
the trees and during the 1952 season marked beetles released near a

tree were observed emerging cut of the ground and flying directly to
the tree. So a general conclusion that can be drawn from this sum-
mer's work is that the adult chafer flies to the nearest tree after
it emerges from the ground in the evening and does not tend to
wander too far away from the area where it spent its larval life.

The oviposition potential of the female was studied in several ways.
Alternate plots of bare soil and sod showed preference of sod as

site for oviposition, while short foliage and tall foliage showed
no significant discrimination.

Everyday during the flight season 25 females were captured and
dissected. The data show an average cf 19.32 ergs /female on June

19, the beginning of the flight period. This figure increases to
a maximum of 25 eggs/female on June 26, then declines gradually
to a minimum of I.76 eggs/female on July 17, the end of the flight
period.

Plots of varying pH dug for larval counts shewed the highest number
to be in plots having a pH ran r

:e from 6,00 to 7.5.

For control of larvae several of the granulated type of insecticides
(aldrin, dieldrin and hcptachlor at 2#/acre, and with chlcrdane at

10#/acre) gave good results. Toxaphene at 20#/aere though highly
significant over the check gave only about 50% control.
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Title: CLOYES ROOT BORER STUDIES

Leaders: George G. Qyrisco and A- A. Kuka

During the past h years, spray and dust experiments usinr dieldrin,
isodrin, aldrin, heptachlor, enJrin, chlcrdane, texaphene, Fxthcxychlcr,
TEE, parathien, EPI, lindane and BHC were used in 11 different ex-
periments tc control the clover root borer. Many of these materials
were used in the experiments in 1953-

It was found that althourh 0.5 pound per acre of aldrin, dieldrin
and heptachlor as dusts gave satisfactory control of the borer, a
pound per acre gave good results more consistently- One pound per
acre of BHC, lindane, isedrin, and chlordane also gave good control
but endrin, toxaphene, parathion, TDE and EIIJ gave unsatisfactory
control at this and hifher dosages

.

applied as er.ulsicr.s atxroiar.ir.ar:r oasts v>i.±'i
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:v: iiniz r_:"s:

erss George G. Qyrisco and A. A. Muka

aor:l zz ohe alf •;~ "ceeole.

ir. -r.= bai"

.0 . _ srraiaa _

ir. ar.i aielor:

percent contn
. a single appl

nearly as good giving
•ir.er.o i-ras a oilr

: fl-j.es ilicate ir. ore

Z - £ 12' II Z\ • ~ Z ~ . ~ zZZ

seriod of over 1 month
2 ounces per acre was
.ao iz-.zz-: . Ire iscirir.

A bait spreading machine similar to the ones used for spreading
grasshopper baits was tried for spreading the peanut shell bait.

It gave a UO foot swath with excellent, even coverage but the ba
had a tendency to ball up in t r-.acrir

—

ir. tie ieei recrari: .cr.ir.c

work on the alfalfa snout beetle

Lindane, endrin, aldrin and tox
ai oho rate cf 1 pound per acre

promising results but infestations were t<

to clearly evaluate these insecticides as

usins these materials as emulsions is neei

bene were all used as erosions
f actual toxicant and all showed

- - rese ~- 1 L r-

prays and further



57.

Title; BIOLOGY AND CONTROL OF THE CLOVER SEED WEEVIL

Leaders? A. A. Muka and George. G. Gyrisco

Studies on the biology and control of the clover seed weevil were
initiated in 1952 and were continued and expanded in 1953.

It was found that the weevil is responsible for a 25-33 percent
loss in red clover seed.

The eggs are laid in the corolla when it is slightly longer than
the calyx at a time when the corolla is changing from white to
pinko The eggs are laid singly usually at the side of or directly
on the unfertilized ovary. In some cases 2 eggs have been observed
in the same floret but only 1 larva matures per floret. The eggs
hatch and the insect passes through the larval stage in II4 to 23
days

.

The insect passes through a prepupal period of 7 to 9 days and a

pupal period of 10 to 1)4 days. The total time from egg to adult
is approximately 6 weeks

.

Using DDT 5
methoxychlor and toxaphene at rates from 0.5 to 2,0

pounds per acre of actual toxicant and applying these as emulsions,
gave seed increases ranging from 2 to 79 percent.

Title; STUDIES ON THE INSECTS OF BIRDSFOOT TREFOIL

Leaders; fl. H. Neunzig and George G. Gyrisco

During 1953 preliminary investigations were undertaken concerning
the insects associated with birdsfoot trefoil (Lotus cornic^latus
I. . ) . These studies were divided into two categories : Tl a

determination of which species of insects comprise the complex
associated with bird&foot trefoil, 'aid 2. studies on the clover
seed chalcid (Bruchophagiis gibbus Boh.), a known destroyer of

birdsfoot trefoil seed©
"

1. To determine the species of insects on birdsfoot trefoil,
and relative numbers present, population samples were collected
by sweeping stands of trefoil in 10 Mew York State counties.
While it is impossible at this date to discuss the importance
of the individual species collected, the data clearly indicate
the following insect families to be closely associated with the
plant; Cercopidae, Cicadellidae, Miridae, Eurytomidae, Locustidae,
Gryllidae, Aphidae, Nitidulidae, Thripidae, Nabidae, Anthocoridae,
Coccinellidae, and Apidac

.

The families Cercopidae, Cicadellidae, and Miridae represent the
major portion of the insect population present in a field of

birdsfoot trefoil.
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2. Investigations of the clover seed chalcid were based on samples
of trefoil legumes collected in 13 covmtj.es of eastern and central-

New York State, and field and laboratory studies cn the biology of
the insect.

These preliminary investigations show the clover seed chalcid to
be established in trefoil stands in all counties investigated.
Most counties show a maximum infestation of from 1-2$

.

The biological studies indicate that oviposition occurs approxi-
mately 10 days after pollination of the trefoil blossom. The
length of tine required for the development of the chalcid within
the birdsfoot trefoil seed is 32 days, with a maximum of 37 days
and a mean of 3U.5 days. It was observed that peak emergence of
the clover seed chalcid occurs during the first two weeks of August.

Title; THE USE OF FUNGICIDES TO PRESERVE MOIST HAY AND GRAIN

Leaders; W. K. Kennedy, R. Bradfield, Roy U. Schenk, J. Thomas
Reid, George Trimbergcr, and K. L. Turk

The studies reported in progress (1952 Annual Report, page 6U)
were completed. The feeding value of moist hay treated with 2,li,6-

trichlorophencl was equal to properly cured hay. The palatability
of treated moist hay was higher than untreated moist hay which was
quite moldy.

It was found that when moist hay was treated with an effective
fungicide and then stored the treated hay continued to remain
moist for more than 6 months while untreated hay dried down to 15

percent moisture within 2 to h weeks. Untreated hay dries quickly
because extensive mold growth releases heat which cva.pora.tes the

surplus moisture. Heat of respiration is much lower for treated
hay so the hey remains moist.

Sodium meta.ba.sulfite and benzyl chloride were found to be un-

satisfactory as hay preservatives. Salicylaldehyde and the halo-
ketones offer some promise as moist hay and grain preservatives.

Title- THE INFLUENCE OF IRRIGATION AND NITROGEN FERTILIZER ON THE

YIELD OF DIFFERENT LEGUME-GRASS MIXTURES

Leaders: W. K. Kennedy, H. E. Gray and G. Lt-vinc

Work reported earlier (1952 Annual Report, pages 63-61;) has been
continued with much the same results regarding the response of

legume-grass mixtures to nitrogen fertilization. In the first
harvest year very economical yield increases of forage were ob-

tained from applying up to 200 pounds of nitrogen per acre to

Ladino clover-grass mixtures. Ladino clover-orchardgrass has
been higher yielding than Ladino c3.over-bromegra.ss or Ladino
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clover-timothy. However, the Ladino clover was eliminated from
the • orchardgrass mixture but remained as a good stand in the brome-
grass and timothy mixtures. If nitrogen fertilization was continued
for the second and third harvest year the response to nitrogen in
all mixtures was small.

Attempts to prevent this decline in yield by careful liming and
•heavy fertilization with phosphorus and potassium were unsuccessful.
It was found that continuous nitrogen fertilization, plus cutting
five times during the growing season, reduced the ratio of roots
to top growth. Root growth of bromegrass was decreased more than
root growth of orchardgrass. It is possible that the decline in
root reserves accounts for the decreased response to nitrogen
fertilization in the second and third harvest years.

The increase in yield from irrigation during' 1952 and 1953 was
from 800 to 1800 pounds per acre of dry matter. In these drier-
than normal-years the increase in yield would just about cover
the costs of irrigation. No additional benefits from irrigation
such as better maintenance of stand were obtained.

Titles A STUDY OF FACTORS AFFECTING THE SEEDLING ESTABLISHMENT
OF FORAGE PLANTS

Leader; H. A. MacDonald

Further studies on phases of this project previously reported
were continued during 1953. Special attention was devoted to
investigatio as relating to time of seeding, influence of moisture
.and drought, hard seed, seed treatment and management during seed-
ling development

.

The best seedling establishment was obtained from early spring
seeding on a prepared seedbed. Late fall and winter seedings
were severely injured immediately following germination or by
frost heaving prior to firm establishment. Late spring and late
summer seeding gave intermediate results. The merit of spring
seeding was largely controlled by soil fertility and weed compe-
tition, while summer and fall seedings were more adversely in-
fluenced by available moisture and the short period of develop-
ment prior to winter. A large number of trials has shown that
limited soil moisture is very frequently the controlling factor
in seedling establishment, particularly during seasons of high
temperature and rapid evaporation. irJith adequate moisture-

available, summer seedings were superior to other dates.

Hard seeds present in alfalfa, Ladino white clover and red clover
were found to depreciate the merit of stand establishment only
slightly. The problem in birdsfoct trefoil was found to be
serious due to delayed germination. Seedlings from hard seeds
which did net germinate for a period of six weeks or more follow-
ing seeding were largely eliminated due to competition and did
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not contribute to the stand or yield of forage. Hard seeds were
of maximum value where germination occurred in the spring following
drought or winter injury to the plants initially established.

Seed treatment for the control of seedling insects or disease has
shown to be ineffective in the trials to date,

Clipping of established forage crop seedings during the* seedling year
reduced the growth and strength of stand of pure, well spaced seed-
ings. This reduction was outweighed, however , by its reduction of

weed competition and elimination of disease and insect affected
plant pores in which respiration exceeded photosynthesis.

Title: THE EFFECT OF STAGE OF GROWTH WHEN HARVESTED UPON THE YIELD,

CHEMICAL COMPOSITION AND LONGEVITY OF THE PRINCIPAL FORAGE
GRASSES AND LEGUMES

Leader: H. A. MacDonald

The work of this project as outlined last year (1952 Annual Report,
page 63) was continued during 1953 with special emphasis being
devoted to white clover and birdsfoot trefoil types and varieties.

The influences of climatic conditions, soil moisture and the level
of available soil fertility were found to be so important as to
nullify, in many cases, the influence of wilting treatment on yield
and persistence. Future studies must be more specific and detailed
if basic data for general application are to be obtained.

The results of this study are being analyzed and prepared for pub-
lication.

Title: STUDIES OF BIRDSFOOT TREFOIL AS A FORAGE LEGUME IN NEW YORK

Leaders: H. A. MacDonald and J. Fuelleman

Investigations relative to seeding establishment, management for hay
and pasture, seed production, hard seed control and plant nutrition
was continued during 1953. Further work was devoted to plant im-

provement and the increase of selected material for further study.

Improved seedling establishment of birdsfoot trefoil was obtained
when seedings were made at a period during which the soil was worse,
yet possessed adequate moisture for quick germination and growth.

Seed certification effectively overcame the problem of hard seed
but resulted in minor injury to total germination. Preliminary
evidence indicated the superiority of certain' strains of rhizobium
for nitrogen fixation resulting in stronger establishment of young
seedlings

.
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Previously reported results indicating compatibility of. birdsfoot
trefoil in mixtures with timothy and bromegrass, but not with
orchardgrass, must be modified to the -extent that the earlier
varieties make desirable associations with orchardgrass . The
merit of any association has been found to be more dependent
upon the growth, form and habit of the varieties involved and the
management system to which the mixture is subjected than to the

species per se.

Seed production problems continue to be the major obstacle to the
more extensive use of birdsfoot trefoil. While much has been
learned concerning methods of seed production/ harvest and cleaning,
no certain solution has yet been found for the problem of bud
drop or loss of seed by shattering. Both are under investigation.

Plant improvement efforts have been directed toward the develop-
ment of a hardy, high yielding variety possessing resistance to
insect and disease injury. The Viking variety now being increased
possesses the desired qualities only in part and attempts are
being made to improve it

.

PENNSYLVANIA

Title: THE GENETICS AND IMPROVEMENT 0? RED CLOVER

Leaders; H. R. Fortmann and R. W. Cleveland

In a variety trial conducted at State College, Pennscott showed
marked superiority in the second harvest year over five other
varieties. In another variety trial at State College, Pennscott
did not show significantly higher yields then five other varieties
tested in the first harvest year, 1953 • A yield trial including
several seed lots of Pennscott red clever and breeder Kenland
red clover was established at State College in the past year.

In a graduate research problem being undertaken by Mr. Richard
Latterell, 121 lines of red clover are being inoculated with
Sclerotinia trifoliorum in an effort to isolate individuals re-
sistant to the depredations of this organism. The lines now
in study are open pollinated progenies of plants selected for
apparent disease resistance in a disease nursery.

Two generations of selections and progeny testing for disease
resistance have preceded the present generation being studied.
The original source material was derived from six varieties of

red clover. It is hoped that we may obtain a measure of the .

efficiency of this type of selection program in breeding for
disease resistance of a complex genetic nature.
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Title; THE GENETICS AMD IMPROVEMENT OF BIRDSFOOT TREFOIL

Leaders: K. R. Fortmann and R. VI. Cleveland

Variety yield trials conducted at State College in 1953 have
continued to indicate that Viking is one of the better yielding
varieties when managed as silage or hay. Seed from one European
source has shown no significant difference in yield from Viking.
Generally,, seed from European sources is satisfactory for Penn-
sylvania conditions. Seed has been harvested in 1951, 1952, and
1953 from two polycross nurseries, one consisting of 35 clones
selected out of the Empire variety, and the other consisting of

79 clones selected from European seed stocks of birdsfcot trefoil.
Polycross progenies of these clones frorn the polycross nurseries
are being evaluated as to yielding ability, establishment, and
persistence in plantings established in 1952 at Landisville,
Pennsylvania and at State College, Pennsylvania. The better clones
will be evaluated in the Northeast, beginning in 195U-

Title- THE GENETICS AND IMPROVEMENT OF FORAGE GRASSES

Leaders: H. R. Fortmann, and R. W. Cleveland

Primary emphasis In this project is devoted to orchardgrass , brome-
grass, timothy, and Reed canarygrass

.

Orcharagr ass : Evaluation cf clones selected at the Pasture Laboratory
has been continued during the past year. Seed of 15C promising
clones, established in polycross nurseries at State College in l°5la

was harvested during the 1953 season. There are good amounts of

polycross seed for most of these clones. The clones were - evaluated
as to incidence of leaf diseases and aftermath vigor. Polycross
progenies of a limited number of the better clones will be evaluated
regionally as to yield, establishment, ana persistence cf stand
beginning this coming planting season. •

.

Restricted polycross nurseries were established in 1953 of three
orchardgrass synthetics developed by the pasture Laboratory which
have been reconstituted with a new clonal formulation. The first
seed harvest of these synthetics will;be made in 195U-

Reconstituted Synthetic ~'-Io.' I

Clones

MI - 111

Mil - 3h
Mil - 36
Mil - 56

V
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Reconstituted .Synthetic No. II

Clones

Mill - 8

Mill - 18

Mill - 20

Mill - 2h

Reconstituted Synthetic No. Ill

Clones

XLI
XLI

MIV 5
17

8

17

A new polycross seed production nursery of selections from an
old -source and polycross progeny nursery was established the past
season. Open pollinated seed from the above selections was seeded
in a yield trial experiment. Establishment of this planting is

dubious

.

Bromegrass ; Evaluation of selected bromegrass clones by means of
their polycross progenies has been continued during the last
season. Yields in 1953 of New York synthetics have been evaluated.
Experiments at State College with bromegrass varieties have
continued to show Aeheribach, Lincoln, and Fischer almost identical
with respect to average yield/ In most cases they were higher
yielding than Martin and Manchar, which were nearly the same.

Timothy ; Variety yield trials were continued for timothy. Differ-
ence between all varieties tested at State College in 1953 wore
neb great enough for significance.

Reed Canarygrass : At the present time this species is little used
as a forage plant in Pennsylvania, but has many qualities which
could make it useful under some conditions. The main criticism
of Reed canarygr ass is its lack of palatability to dairy cattle,

a closely related species, Harding grass (Phalaris tuberosa var.

stenoptera), is quite palatable to animals but is "not well
adapted to culture in the northeastern United States. An Fn

hybrid between Phalaris arundinacea, and Phalaris tuberosa has.

been found by R. F. Love of the University of- California.
Self -pollinated seed of this hybrid was obtained from Love for

evaluation in this region. A planting of this material will be
established in 195>4.
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Title-: THE GENETICS £ND BffROVIlffillT OF * ALFALFA- (KEDICACO SATI7A L.)

Leaders: H. R. Fortmann and R. W. Cleveland

Evaluation cf material in uniform nurseries, variety trials^ etc.
in 19U9 and subsequent years was continued. New plantings consisted
of the Uniform Variety trial developed for the Northeast region and
a trueness-tc-type test of some [4OO entries of various sources of
the more important varieties.

Title: THE EFFECTS OF SOIL CQKFACTION IN FERMANENT PASTURES

Leaders: R. B. Alderfor, Ponna. and R. R. Robinson, Pasture Laboratory

The effect of soil compaction on runoff losses and yields of herLa re

is being investigated on an eld Kentucky bluegrass sod. The soil
which was criminally mapped as Kagerstcwn silt loam, is located
near the bottom of a long 1 slope and is partially colluvial material.
Soil structure on the control plots is very good. Replicated plots
were compacted in the spring (!•ay 18) with a heavy short-coupled
truck when soil moisture was near field capacity. Subsequent
treatments on compacted plots included use of an aerific-r and of
cultivation to simulate the action of the Graham-Hoeme plow.

:

In the first year cf the trials compaction markedly increased
runoff. Flots that Wore aerified or cultivated fallowing compaction
lost very little more water than non-compacted pints.. However, the

season was characterized by heavy rains in the spring followed by
a dry summer. Most of the runoff, therefore, occurred in the spring
when soil moisture was not a limitina factor. The yields cf dry
matter on the compacted plots averaged about

'

65% of those on the
ncn-compacted plots. The use of an acrifi-~r or other cultivation
treatments did not increase yields of dry matter.

Title: FORAGE AND PROTEIN PRODUCTION 0? NITROGEN FERTILIZED O^SES
WITH GRASS-LEGUME ASSOCIATIONS

Leaders: J. B. Washkc and R. F. Pennington •- a

The summary of three years' data is given below (3.?51 Annual Report,

paqe 15, 1952 Annual Report, page 72). This problem is being

studied further in more carefully ccntrclled greenhouse experiuments

.

SUKTARY:

1. Highest forage yields wore obtained with 100 pounds of nitrogen

far three- of the five grasses: orchard- rass, Reed canary-grass,

and tall oatgrass. These grasses fertilized with nitrogen

produced significantly higher yields than when grown in associa-

tion with any of the three legumes — Ladino clover, alfalfa, and

biresfact trefoil.
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2. All five grasses orchardgrass, bromegrass, Reed canarygrassj
tall oatgrass, and timothy — yielded mere forage in Ladirio

clever associations than in alfalfa and- birdsfoot -trefoil
associations

.

3. All five grasses with nitrogen fertilization produced two or

more tons of forage for the first cutting whereas only one
legume-gross association., namely, Ladinc clover and timothy
produced this amount of forage.

U. The highest aftermath production was obtained with tell cat-
grass, orchardgrass, ana Reed canarygrass respectively.
Nitrogen fertilization again produced larger yields of after-
math than the legume -grass associations.

5. The most productive toll- rowing grasses, irrespective of
treatment or legume association, were orchardgrass and tall
oatgrass . The least productive was bromegrass. Reed canary-
grass and timothy were approximately equal.

6. There was considerable species interaction with location and
years. Meadville was most favorable for forage production
and State College next best.. The first two years, 1950 and •

195>1> wore more productive of forage than 1952.

7. The protein content, of the grasses in legume associations was
slightly higher than for the grasses grown in pure stands with
nitrogen fertilizati- n. Differences for the first cuttin-;
approximated \/2$ and for the second cutting 2% in favor of

the legumes

.

8. Despite the slightly higher protein composition of the legume
associations over pure grass stands when converted to produc-
tion of protein per acre, highest protein yields were obtained
from the grasses grown alone with nitrogen fertilization.
Orchardgrass with nitrogen thus produced the highest yields of

dry matter per acre and also produced the largest amount of

protein per acre.

9. Highest protein production was obtained at the most favorable
locations for forage production, namely, Meadville and State
College.

10. Protein production was highest in the first twe years, 1950
and 195l> and lowest in 1952, regardless of species or treat-
ment .

11. No one grass was superior to all others in protein production
under all conditions

.

12. When the effects of various legume-grass associations and
commercial nitrogen in the amount of 100 pounds annually are
compared, highest protein production per acre was obtained
from the commercial nitrogen and Ladino clover, and alaalfa
associations were found to be superior to birdsioot trefoil
production.
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13. Finally, these data indicate that nitrogen fertilization not
only will produce larger yields of dry matter per acre when
used with the five grasses grown alone in this experiment.,

but the quality of the resulting forage (judged by yield of

protein per acre ) is just as high or higher ss when the
grasses are grown in legume associations.

Title: RENOVATION OF UNFRODUCTIVE FUTURES

Leaders: J. Bv Washko, R. S. Leach, and W. J. Ejolgaard

Forage yields were obtained during the summer of 1953 at two . locations.
Tall oatgrass, timothy, and bromegrass in association with Ladin

o

clover, Fmpire birdsfdot trefoil, or Viking birdsfoot trefoil were
higher yielding than common orchardgrass, S-37 orchardgrass, or Reed
canarygrass with the same legumes. Reed canarygrass, however, rve
the highest mid-summer production. Areas' that were fertilized with
500 pounds per acre of superphosphate (20%) in the fall and I4OO pounds
per acre of 5-10-10 prior to seeding in the spring produced the
highest forage yields followed by treatments of 500 pounds per acre
of 0-20-20 fall applied in that order. Ladino clover grown with
various grasses gave higher yields on areas that w~re prepared by
surface tillage (cutaway disk, field cultivator, or multiple chisel
plow) . Empire and Viking birdsfoot trefoil produced more forage
on plowed areas (mcldboard, disk plow). The forage yields obtained
on areas that wore treated with 50 pounds per acre of Sodium TCSA were
influenced by the density of the original sod. On densely vegetated
areas yields were similar to those obtained by surface tillage. On
sparsely vegetated areas the results approximated those obtained by
plowing

.

Additional experiments .were initiated in the fall of 1952 and 1953.
The degree of sod kill obtained with the various tillage implements
and chemicals in the 1952 experiment was as follows: Koldboard plow
98 percent, Multiple chisel plow 85 percent, Disk plow 90 F^rcent,
Cutaway disk 95 percent, Sodium TGA 95 percent, and GMU 65 to 85
percent. Satisfactory stands of legume-grass mixtures were obtained
in 1953 on all areas except those treated with C¥U where only partial
stands of birdsfoot trefoil were obtained. The 1953 experiments
include two sod treatments, Daiapon and a new typo of cutaway disk,
not included in previous experiments.

Title: FORAGE AND GRAIN PRODUCTION OF VJIMTER SM^LL AS
BJFUJFFCED 3Y FERTILIZATION /J\

TD KxJ-UGEKR*!T PRACTICES

Leaders: J. B. V/ashko, J. L. Ed^e, R. P, Pennington, and A. L. Haskins

Three years of work was completed in 1953 on a -razing c.xpieriment

which embodied the following factors; different nitrogen applica-
tions, time of forage removal, method of seeding (rows versus cross

drilling), method of forage removal (clipping versus gfazihg) and
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two winter grains (barley and wheat). Fall forage removal cither
by clipping or grazing was less harmful to grain production than
both fall and spring forage removal. Differences in forage pro-
duction and grain production due to method of seeding were minor.
Nitrogen applied at 120 pounds per acre in a split application
of 60 pounds before seeding and 60 pounds spring applied was

more effective in increasing forage production, whether grazed
once in the fall or twice — both fall end spring, than 80 pounds
split into four 20-pound applications. Applications of )|00 pounds
per acre of an 0-20-20 fertilizer preceded seeding of the grains.
Winter barley was more productive than winter wheat both in forage
and grain. When the forage and grain production were converted
into T.D.N, production, winter barley yielded from 3,533 to h,)i21

pounds and winter wheat from 2,9l6 to 3 5 300 pounds of T.D.I, per
acre with such fertilization

.

Title: YIELDS OF VARIOUS FORAGE SPECIES UNDER IRRIGATION

Leaders? R. 3. Alderfer and J. B. VJashko

Supplemental irrigation was applied to various legumes and legume

-

grass combinations for the third year in 1953 (1952 Annual Report,
pages 7)4-75}. The only change from the previous year in this
experiment was that 160 pounds of nitrogen p^r acre were applied
in split applications of k0 pounds each after each cutting on the

orchardgrass -Ladino clover and Kentucky bluegrass -white clover
plots. Irrigation was initiated on June 22 and concluded on

September 3. A total of 1* # 8 acre inches of water in four applica-
tions was applied to the plots simulating pasture conditions at

level (1) and 5,6 acre inches were applied at level (2). On the
plots managed for hay 1.6 acre inches were applied in two appli-
cations at moisture level (1) and lj.0 acre inches in four appli-
cations at level (2). Both the Ladino and white clover stands
were so poor that the contribution to forage production was minor.

Herbage production for 1953 (only during the irrigation period)
is summarized in the table below. Alfalfa alone and in combina-
tions with bromegrass produced highest forage yields irrespective
of moisture level. Differences between the check plots and those
receiving U.O acre inches approximated a quarter of a ton of hay
or less — certainly not an economical return for the water
applied. The yields of the pasture grasses regardless of moisture
level maintained were low. The application of loO pounds of nitro-
gen increased production from. .51 tons per acre for orchardgrass
and ,68 tons per acre for blue-grass even without irrigation.
With this level of nitrogen fertilization, differences in yield
between orchardgrass and Kentucky bluegrass were insignificant
at comparable moisture levels.
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Yields of forage under different irrigation treatments,
June 22 to September 3, 1953-

Dry Matter Productions - Tons /Acre

Moisture Levels
Species Without Nitrogen With Mitrof :en

Wilting 1/2 Field Wilting 1/2 rieii
Check Point Op tip c\ tv Gheck Point Capacity

Ky. blue-white clover .11 .23 • 33 .79 1.23 1.53
Orcnara-Ladino clover .29 .1*5 .75 .80 1.29 1 . ko
Brome-alfalfa 2.10 1.98 2.23
Alfalfa 1.93 1.9li 2.23

Title; GRAZING NEW °>TTtAINS OF ' IEGUMES AND GRASSEiS IN Mj[XTUFES

Leaders: J. B. Washko and P. S. Williams

The following legume-grass mixtures were seeded in 1952 on one-half
acre paddocks, replicated three times: Buffalo alfalfa-S-37 orchard-
grass, Empire birdsfoot trefoil-Tualatin tall oatgrass, Empire birds-
foot trefoil-S-37 orchardgrass

,
Empire birdsfoot trefoil -Reed

canarygrass, and birdsfoot trefoil-timothy-Kentucky bluegrass. In

1953 the first forage harvest from these plots was ensiled and the
subsequent aftermath grazed with dairy cattle. The production from
these mixtures in terms of dry matter for the season on an acre
basis were: alfalfa-late orchardgrass 3.77 tons, birdsfoot trefoil-
tall oatgrass 2 .97 tons, birdsfoot trefoil-timothy-Kentucky bluegrass
2.80 tons, birdsfoot trefoil -late orchardgrass 2.60 tons, and birds-
foot trefoil-Reed canarygrass 2. SI tons. T.D.N, production in tons
per acre for the season by these mixtures in the order previously
listed was respectively 5500, U360, l±133 3 3813, and 3927.

Title: THE INFLUENCE OF FERTILIZERS APPLIED AG TOPDRESSINGS ON FOPAGE
CROP PRODUCTION, LEGUME- MAINTENANCE, QUALITY, AND THE KOVE- •

KENT. OF NUTRIENTS IN THE SOILS

Leaders: R. p. Pennington and Boyd W. Ghering

Objectives: 1. To study the effect of different amounts and ratios
of fertilizers on the maintenance of legumes and
yield in legume-grass mixtures.

2. To correlate fertilizer applications and soil tests.

3. To study the effect of these ratios and amounts on

nutritional value of the forage.
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)a. To study the effect of one element on the plant
uptake of that and other elements by both grasses
and legumes.

5. To study the movement in soils of the fertilizer
nutrients applied as t oppressing.

PROCEDURES; One replication of a complete factorial experiment
consisting of five levels of nitrogen — 0, 20, Up,
80 pounds --. per acre and hO in the fall and UO
after first harvest. Four levels of ?20c; 3 0, h0 3

80, and 160 pounds per acre. Four levels of K^Oj

0, 1;0, 80, and 160 pounds per acre plus additions
of borax and trace elements at the high and low
level of each maior nutrient.

Six of these areas have been fertilized — three on
alfalfa mixtures and three on birdsfoot trefoil mix-
tures. Other areas will be fertilized this spring.
Each of these areas has 101; individual plots. These
plots will be harvested and yields of dry matter
obtained. The forage and soils from each area will
be analyzed chemically to obtain information as to

the effectiveness of fertilizer usage and movement
in the soil.

Title: MEASUREMENT . OF THE NUTRITIVE VALUE OF PASTURES AND PASTURE
PLANTS

Leaders: R. L. Cowan, J. W. Bratzler and RA W. Swift, The Penn-
sylvania Agricultural Experiment Station. J, T. Sullivan
and V. G. Sprague, Pasture Research laboratory.

Previously reported work (1952 Annual Report, page 78) indicated
that sodium met a-bisulfite applied in water solution was effective
in preserving grass silage. During 1952, using applicators adapted
from corn planter fertilizer equipment, anhydrous sodium bisulfite
powder was added through the forage blower to unwilted crops ensiled
in 5' x 20 1 experimental silos, and in 3 larger (farm size) silos,
resulting in uniform distribution and' excellent preservation of the
silages. Losses of digestible nutrients, determined by weighing
and analyzing the ingoing and outgoing materials ensiled in the
5' x 20 ! silos, and digestion trials with sheep, indicated that the
bisulfite tr«. ; a.tment significantly reduced losses of the more digest-
ible fraction of the N-free extract, when compared with no preserva-
tive and molasses treatments. This effect was not so marked when
orchardgrass harvested after heading was the crop ensiled, as it

was in the case of alf alfa-bromograss harvested pre-bloom. In the
latter case, savings of T.D.N, worth about $1.75 resulted from
treatment of each ton of alfalfa-bromegrass with 7.5 pounds of
bisulfite, costing about $.50.
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In free-choice palatability trials, it wss found that the amounts of

bisulfite treated silages consumed by dairy heifers were almost four
times those of SO2 treated and no preservative silages.

During 195>3j field trials were conducted with the cooperation of 50
Pennsylvania farmers, and the Agricultural Extension Service.
Bisulfite supplied by the manufacturer was applied to silages on
these farms, under College supervision' and on a demonstration basis.
In all of the silages observed to date:, results have been excellent %

the silages are bright green in color, free from strong odor, and
very palatable to cattle.

Title: THE EVALUATION OF GRASSES AMD LEGUMES FOR HAY, SILAGE AMD PASTURE

Leaders: P. H. Margolf, M. G. McCartney, J. B. Washko, R. F. Pennington,
and A. L. Haskins, The Pennsylvania State University. V, G.

Sprague, Pasture Research Laboratory.

EXPERIMENT 1 III

Evaluation of orchardgrass, bromegrass, Reed canarygrass, Kentucky
blue-grass, and Ladino clover with White Holland male poults placed
on range at 10 weeks of age, and fed a low protein all-mash diet
from 12, 1)4, and 16 weeks of age to 28 weeks.

Triplicate areas, (each consisting of five one~acre plots) of good
stands of orchardgrass, bromegrass, Reed Canarygrass, Kentucky blue-
grass and Ladino clover, one species only to each of the one-acre
plots in each replication were use d for range . The experiment was
begun March 2 and ended 'October 13, 1953. • •

Three groups of 600 White Holland turkey poult:; were hatched and
sexed March 2, 16 and 30 respectively. After sexing, approximately
300 male turkey poults were available for each of the three areas.

All hatches were brooded and reared in confinement until they were
10 weeks old, At 8 weeks of age they were banded.

When each hatch of the banded poults was ten weeks ' old }
on Fay 12,

May 26, and June 9, respectively, the poults were moved to range. At

this time they were separated at random into five groups and each

group placed on one of the five one-acre plots in each 'replication

.

All poults were fed The Pennsylvania State University starter mash
mixture 28$ protein, until 8 weeks of age,' and the developer ma';sh
Mixture A from 8 to 10 weeks. On range the mash mixtures were fed
in pellet form. Developer mash Fixture A pellets were fed to all

poults until June 22 when the poults were 16, ll;, and 12 weeks of

age. Ration 'C was then fed to the birds until the end of the ex-

periment. A special group of the 12 -weeks -old poults received '

Ration B instead of 'Ration C on June 22 and for the duration of the
experiment

.
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The three developer rations used varied in their protein and vitamin
content. Ration A contained 20% protein of animal and vegetable
origin -with vitamins and minerals added, Ration B contained lh%
protein of animal and vegetable origin with reduced amounts of

animal protein and vitamins , and increased grains, Ration C with

11$ protein, was composed of only grains and minerals.

A continuous supply of succulent green forage was available
throughout the experiment to the k$ to 50 poults on each acre plot.

Protein content of the herbage on

range, the seasonal gain in weight
of the birds and the pounds of

grain fed on ranges where 5 forage
species supplied succulent feed.

Legume Grasses
Ladino ' Reed Kentucky
C lover Canary- Blue- Brome- Orchard

1. Protein (percent)-* 27.0 22.6 23.0 21. k 19.5
2. Gain in Body Weight' 16.3 16.0 16. k 16.1 15.3

(pounds) 10-28 weeks
3. Founds of Feed Used per 3-5 R 8 3.9 3.9 ii.l

found of Gain

* Average composition of herbage h
May 13 to September lli.

arvested at six intervals from

CONCLUSIONS

When succulent green pasture was continuously available to grovjing

torn turkeys fed a low protein level pelleted mash mixture, Ladino
clover, compared with four grasses, gave the best efficiency in
pounds of feed per pound of gain.

A supplementary experiment indicated that the low level protein
pelleted mash mixture compared favorably with a higher level
protein mash mixture fed to growing torn turkey poults on range-

when succulent green pasture was continuously available.

Title: FORAGE INSECT INVESTIGATIONS

Leader; Norris D. Blackburn

Further studies on the control of the meadow spittlebug and root
borer on red clover (1952 Annual Report, pages 78-79) were con-
ducted during 1953 with special reference to insecticidal r-osidues

remaining on the hay at harvest

.
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Insecticides were applied as sprays on a high-gallonage basis in
the form of e-mulsifiable concentrates against the nymphs of the
meadow spittlebug, and' as wettable powders' at higher concentrations
against root borer adults both before and during the peak of mi-
gration flight. Results from residue determinations made on the
hay at harvest were inconsistent for some of the materials, but
for others the results showed considerable uniformity. Some of

the latter results are summarized in the table below.

Average residue levels (dry weight basis) on red clover at harvest
following insecticidal treatments applied at different times during
the spring for control of the meadow spittlebug and clover root borer.

5 Amount of: Residues in ppm. and associated
•"Insecticide •toxicant ; intervals - treatment to harvest

;per acre. : 58 days : 5l days % hh days » 37 days
Dielclrm " 0 . 2$ lb . , . <0 . 1 < 0 .

1

Lindane 3.1$ qz. 0.2 0.3
Methoxychlor 0.5 lb. 0.1 0.2 0.2

do 1.0 lb. 0.9
Toxaphene 1.5 lb." • 1.1| lj..O

Gamma benzene^ 1.25 lb. ' 0.3 0.5 O.li 1.0
hexachloride"''"

Dieldrin* 0.8 lb • *v0.1 < 0.1 <0.1 0.3

~* Applied specifically for control of the clover root borer.

Experimental post -harvest treatments for root borer control included
gamma benzene hexachloride

,
dieldrin, chlordane, and heptachlor

applied as wettable powders at the rate of 1.25, 0.8, 5.0, and 1,0
pounds per acre, respectively. Each was used alone and in combina-
tion with a fungicide about one week after the first cutting of

clover. With exception of benzene hexachloride, none of the treat-
ments resulted in a significant reduction of "subsequent root -infesting
populations. No increase in late-season plant survival was associated
with any of the treatments.

RHODE ISLAND

Title: MANAGING PASTURES UNDER RHODE ISLAND CONDITIONS FOR MAIN-

TAINING LEGUMES AND FOR SUSTAINED YIELDS. : '

Leaders: Irene H. Stuckey, James Wi Cobble, Donald Ay Schallock

Fourteen half -acre plots of Ladino clover -orchardgras s mixture
were grazed for the first time in 1953. Four treatments were used:

3 plots, close, frequent grazing all summer; U plots, cut for silage
when the grass head was just out of the boot, followed by close
grazing the rest of the summery 3 plots, moderate grazing all summer;
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k plots, a silage cut followed by moderate grazing. ; A fifteenth
plot , the control, had the forage removed with a forage chopper
four times during the summer.

Yields and botanical composition were estimated from samples cut

before each grazing period. The plots were clipped following
grazing once for the silage plots end twice for the plots which
were grazed all summer.

Two lots of yearling heifers were used for grazing, one for the
moderate grazing plots and the other for the severe grazing.
Within each lot, the individual pastures were grazed one at a time
in rotation independent of the other lot . The heifers were
weighed at the beginning and again at the end of the grazing
season

.

The evidence from one season's results is not conclusive, but
the grazing ended sooner on the severely, grazed plots. The grass
on the severely grazed plots was somewhat stunted and the per-
centage of legume was greater than on the moderately grazed plots.

By December 22 there was evidence of severe damage from disease
on the clover on these plots and a decrease in the stand of
clover.

The increase in weight and stature of both lots of heifers was
normal.- There were no real differences between the two lots.

Title: BREEDING IMPROVED ALFALFA FOR Tim EASTERN UNITED STATES

Leaders: T. E. Odland and J. E. Sheehan

The breeding work with alfalfa was limited to maintaining the
material in the fields, while the .leader of the project was
away on sabbatical leave.

The production of breeder seed of Narragansett alfalfa wa:s

continued. There will be about hO pounds to go into storage
for future use. Sufficient foundation setd acreage is now in
production to supply present needs. It is estimated that about

125,000 pounds of certified Narragansett seed will be available
for planting in the spring of 195h> It is expected that the '

195 U crop will yield about 2 million pounds of certified seed.

This should be enough to very nearly supply demands for this
variety.

Three cuttings were taken from the two uniform alfalfa nurseries.
Yields ranged from 1.52 tons per acre for Nevada A22l[ to 3.21 tons
for Narragansett. The latter variety continues to give the best
yields. A detailed report on these two nurseries has been sub-
mitted .
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Title: SOIL FERTILITY AND SOIL MOISTURE RELATIONS IN - GRASSLANDS
OF THE NORTHEAST

leaders? Donald A. Sehallock, Irene H. Stuckey, Milton Salomon,
and Robert Beverage

A Ladino c love r-bromegrass stand gave excellent response to
varying levels of P20^ and K20 on the experimental area
initially low in fertility and no response during this third
year on the area with moderate fertility levels. See table.

Soil and plant samples are being analyzed for potassium to
determine relationships between plant feeding and fixation and
loss of potassium in the soil.

Response of Ladino clover and bromegrass tc various fertility
treatments

Annual Treatments
Founds per acre

K^O
,,. 4

1953 Yield
Tons per acre

(oven dry)

1 0 0 . .-. .8

2 0 2U0
-\ -r

J-. L

3 30 2)40 26
k 60 2UO 2.9
5'

. 120 2U0 . 2.9
6 120 0 1.3
7 120 30 0 1

8 120 60 2.5
9 120. 120 • 2.7. . .

10* 120 (Top dressing) 2U0 2.3
11* 120 (Worked into soil) 2U0 2.1
12* 120 (In bands) 2U0 2.2
13 2U0 2h0 3.1
lh 120 (Plus 2.5 lbs. Boron )2k0 3.3

u ,

A Phosphorus
beginning

applied only at the

of the experiment

LSD .3,0,S =

.1x2 T/A

The analysis of plant material has net been completed, but

preliminary reports show that the percent of elemental potassium
in the oven dry tissue increased steadily from .95'$ at the zero

level of applied potassium, to 2.U2% at the- 2l|0~pound K
2
0 level

of fertilization. There was no appreciable increase in the

accumulation of residual potassium in the readily available
form until the 2h0-pound application, at which time it jumped
from 75 to 162 pounds K per acre in the top six inch layer of

soil. "
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Title; POTASH SOURCES AND: RATIOS' t .

Leaders; Donald A. Schallock, T. E. Odland and Robert Beverage

Yields of Ladino clover and bromegrass hay and aftermath pasture
"were highest at the 0-120.-120 level of fertilization. The crops

removed more potassium in the first cutting than was applied in

the fertilizer up to the loO pound level of K2O per acre. The

third cutting was grown at the expense of the soil minerals or

from previously applied fertilizer.

The application of potassium up. to the 0-120-120 level decreased
the calcium supply in the plant but not to the extent of reducing
the feeding quality of the roughage.

VERMONT

Title; CYTOGENETICS AND BREEDING INVESTIGATIONS WITH FORAGE LEGUMES

Leaders; A. Gershoy and Glen Wood

Polyploid Ladino clover , T. repens var. latum 2n = 6I4: Host of the

seed increase obtained in 1953 in Madras^ Oregon, hgs been set

aside for a larger increase in the same area with the cooperation
of the Oregon Agricultural Experiment Station. Some seed will be
distributed by the U.S.D.A. for regional trials under both standard
practices and under conditions of higher soil fertility and supple-
mental irrigation. A more rigorous selection of parent clones will
be made with severe competition by associated grasses.

Broad-leaf Birdsfoot Trefoil, Lotus corniculatus ; Data for yields
in combined First and second year harvusts, In plots managed for
hay and silage, and presented elsewhere in the Vermont report , by
Glen Wood (cf 1952 Annual Report). The Vermont, European type,
synthetic strain (Mansfield) shows yields comparable with those of
the N« Y. Viking strain. The trefoil fraction has not declined,, in
plots "with associated grass. The Mansfield strain has again yielded
two seed crops in one season under Vermont conditions. Foundation
seed increase is being augmented. Reselection of ~ parent types --is

being made in breeder seed fields. . -
. , .

Aut opioid Narro-wleaf Birdsfoot Trefoil, Un = 2l|? 'Maternal- line
progeny s e le ction" studies "are being continued in advanced generations
of open pollinated autotetraploids . The percentage increase in,

fertility has been comparatively low, following mass plantings of

the most fertile family lines. Imperfect .and slow-maturing seeds-

continue to appear in all lines in fairly high but variable- percent-
ages. Comparison plot trials for forage yields in these polyploids,
in grass association, are being continued.



76. Vermont (Cont ' 2

.

Hybrids Between Ictus ccrniculatus end tetraploid L. tenuis;

Vigorous F]_ hybrids, obtained by crossing of several individual
plants of advanced generations' of sutopioid L. tenuis with several
individual plants of cernicul?.tus have shown high fertility
under open pcllinatien in the r:rec-nE:use (Kiss Fathy leears) . Alsoa

the percentage of imperfect and slew maturing seeds is quite lew
in the majority of these hybrids. In addition to small and medium
sized, poor grains, two distinct classes of pollen occur in the F^;

(1) broadly elliptical large grains which germinate well and pre-"
duce normal tubes cn sugar-agar, end (2) round, large --reins which
terminate pcrrly and pr educe short, abnormal tubes. A tentative
hypothesis, designed to exp>lain the unexpected high 'fertility of
the F]_, will be tested in cytogenetic studies. The progeny of the

?]_ will be studied in the field for seed set and oarewth ch.aracter-
istics . Bulked seed of the F]_ and ?2 will be gathered far pre-
liminary plot trials, far forage yields.

Chrome seme Studies in Ictus Species : The «~r c s s mc r a h a 1oay of
somatic chrcncser.es in the 2n = species, yellow flowered L.

crinthapeides
, pink flowered L. arabicus en a in an undetermined

yellow flowered, autogamous form with curved pods, is quite un-
like that in 2n = 12 species. All 2n = 12 species (yellow
flowered) appear to have similar genoms and apparently show
identity with the genom sets in 2n = 2ii, yellow flcwered species.

Title: TREFOIL STRAIN TRIALS

Leaders: G. F. Wood and T. R. Flanagan

The 1953 relative performances of four trefoil strains in two
grass associations was essentially the same, with one exception,
as in 1952 (1952 annual Report, pa as 61-82). Viking, although
lower yieldinr in 1952, produced as much forage in 1953 as did
the Fansfield strain (formerly called Vermont 1).

Summary 1952-53 Trefoil Strain Trials
Burlington and Addison, Vermont

Total Dry Weights of Birdsfeat Trefoil Fraction in Tons per ..ere

STRAINS
.'eSSCC-.-r-CAS Mansaiela ;ikan • ^ranaer i_rpire ^se:eaaaa:n

v-.,an

Alone i.30 1.21 .91 1.02 1.11
Climax Timothy 1,33 1.26 1.09 .73 1.10
Late Finnish Orchard crass 1.16 .97 .91 ."I .yL
ytrain exon 1727 I7l5 ~ ~
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LSD (Means

)

Strains Associations
P/o J-/fa 5% 1% -

.15 .19 . 13 NS

A rainfall deficit of nearly 3 inches for June-July in 1953
apparently favored the deeper rooted birdsfoot trefoil which .

supplied from 5 to 10 percent more of the total association pjiot

yields in 1953 than in 1952. Where trefoil was grown alone .the

encroachment of weeds decreased the percent of plot yield supplied
by the trefoil.

PERCENT OF YIELD SUPPLIED BY TREFOIL
(Mean of all. plots)

FRACTION

TEAR
ASSOCIATION

Alone Climax Timothy late Finnish Orchardgrass

1952

1953
6U
56

16 38
5o 1*8

Title: TIME OF SEEDING AND RESPONSE OF FORAGE SEEDLINGS TO CLIMATE

Leaders; K. E. barney and A. R. Midgley and Earl Stone (in

cooperation with V. G. Sprague of the pasture Research
Laboratory)

Studies were started in 1953 to determine the relative value of

hard and soft (permeable) seed for fall plantings of legumes.
Plantings of hard and of soft birdsfoot trefoil seed were made at

six different dates during summer and fall. Results indicate that
stands from plantings made after August 15 were obtained entirely
from hard seed. Stand counts for the June and July hard seed were
believed to be low (see table) because of rather severe shading
from the adjacent soft seed plants. The soft seed germinated
shortly after planting whereas the hard seed did not germinate
until the following spring.

RELATION OF PLANTING DATE TO THE SURVIVAL OF
BIRDSFOOT TREFOIL FROM HARD AND SOFT SEED

DATE No. of plants
,
September 15, 1953

PLANTED From 100 From 100
1952 Hard Seed Soft Seed

June 15 18 38
July 15 25 ill

August 15 H3 27
Sept. 15 h3 0

Oct. 15 h3 0

Nov. 15 3h 0
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A very successful stand of birdsfoot trefoil was obtained by seeding
unscarified seed in the fall in alternate rows with winter wheat.
Plants from ''soft" seed that started growth that fall died but the
"hard" seed gave a good stand. They were much ahead of spring seeding

Title: FACTORS . AFFECTING THE VALUE OF PASTURE RANGE FOR CHICKENS

Leaders: G. M. Wood, D. C. Henderson, and Eh C. Whelden

Preliminary studies concerning chicken preferences for various
forages were initiated in 1953. Four separate trials were con-
ducted and data collected showing that the chickens had definite
likes and dislikes with respect to forage. The following table
was drawn up from the- results obtained. The species fell into
rather distinct groups.

PREFERENCE RATINGS OF SEVERAL FORAGES AS
CHICKEN PASTURE

HIGH MEDIUM LOW

smooth bromegrass
orchardgrass
Ladino clover
alfalfa
tall fescue
rye grass

Ky. blue grass
Reed canarygrass
redtop

weeds *
birdsfoot trefoil

" Consisting of chickweed, Galinsoga, shepherds purse,
dandelion and annual grasses.

Some of the grasses and legumes were grown in association as well
as alone. In general more of a mixture of two palatable species
was consumed than of either alone. Very little of an association
of birdsfoot trefoil-bromegrass was consumed although bromegrass
was one of the most palatable species ' tested. Birdsfoot trefoil
was the least palatable of the for°.ges tested.

Title: FACTORS EFFECTING THE ESTABLISHMENT AND MAINTENANCE OF

BIRDSFOOT TREFOIL ON (A) PANTON CLAY SOIL AND ON (B)

ADAMS LOAM X"-. FINE SAND

Leaders: A. R. Midgley and K. E . Varney

Plots established in 19U6 were harvested for the 6th consecutive
year. Yields on the clay have continued to hold up -« in contrast

tc what would have been the case with other legumes on this soil.

One set of plots was renovated by fall disking and planting to winter
wheat. An excellent stand of birdsfoot trefoil was obtained from the

reservior of seed in the soil. At the same time a good yield of

wheat was obtained.



WEST VIRGINIA
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Title: ALFALFA BREEDING

Leaders: Dale A. Ray and 0. J. Burger

In an effort to find suitable parental material for the initiation
of an alfalfa breeding program, 18 new foreign introductions, 5

representative plants collected from a sample of fields of alfalfa
that have persisted for ten or more years in West Virginia and 9

commercial varieties that are recommended in the Northeast Region
are being evaluated in a preliminary observational nursery and
in the greenhouse. Two introductions from Peru with pubescent
stems and leaves appear to resist leaf hopper damage but are sus-
ceptible to winter injury. Several collections provide promise
in regard to seed setting and leaf density. The materials are
being observed in the field for differences in vigor, wintur-
hardiness, disease and insect resistance, flowering index and
other general agronomic characteristics . Superior materials
will be incorporated in a breeding nursery, and the inheritance
of selected morphological characters will be studied.

Title: THE INFLUENCE OF FERTILITY AND MANAGEMENT ON SEVERAL
LaDINO CLOVER-GRAFS MIXTURES.

Leaders: 0. J. Burger, C. Sperow, and D. R. Browning

Ladino clover and various grasses were seeded in the spring of

1951* Ladino clover was seeded alone and in association with
Kentucky 31 fescue, Lincoln bromegrass, Belts ville orchardgrass,
and Reed canarygr ass .. Four fertilizer treatments were applied
in March of 1952 and again in 195.3. These were check, 800 pounds
0-10-0, 300 pounds 0-10-10, and 800 pounds 5-10-10. Three
management treatments were imposed on all mixtures and fertilizer
treatments to simulate pasture cut, intermediate cut and hay cut.

Delaying the first harvest, corresponding to the hay cutting,
decreased the yield of the Ladino clover fraction. In 1953, the
hay management plots produced a greater yield than those managed
to simulate grazing. This was because there was less Ladino
clover in the hay plots and more grass component.

The grasses offering the least competition to ladino clover were
bromegrass and Reed canarygrass. Orchardgrass and Kentucky 31-
fescue offered the most.

Considering the Ladino clover plus grass fractions, the 5-10-10
treatment gave the highest yields, whereas the 0-10-10 produced
the greatest yield of Ladino clover fraction.
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Titles ATLANTIC ALFALFA SEED SOURCE TESTS

Leader: 0. J. Burger

Sixteen entries of alfalfa replic ated four time s, were seeded Nay
1, 1952. The plot s wore cut for hay, starting June 8, 1953. The
entries, with the total yield of three cuttings are listed below;

Class oi seea Source Age of Stand Yield 3 cuts Rank
Tons 12% Hay

Foundation .California 3 2.39 3
Certified TT 1 T

Utah
r—}

7
• 2.26 6

Certified California 2 2.09 11
Breeder '

s

New Jersey 12 2.U8 1
Certified Utah 3 2o00 13
Certified Utah 6

•

2.15 9
Certified Utah 7

'

U9h 16
Certified Texas 2 2.11 2

Certified Utah 2 2.21 7

Registered -.. Utah c
0 2.17 8

Kansas Common Kansas 2.13 10
Certified California 2 2.08 12

Foundation Wyoming 2.32 5
Certified Utah h 2.36
Certified Buffalo Kansas 5 1.99 1U
Certified Ranger Idaho 5 1.97 15

Average .

' 2 . 18

C.V.J* 9.59

Statistical analysis revealed no significant difference between
varieties either on the individual harvest or on the season total
basis. It is interesting to note, however, that the New Jersey's
Breeders Se^d from a 12 year old stand ranked first in yield.

Title; PERFORMANCE AND ESTABLISHMENT OF STRAINS AND VARIETIES OF

SMOOTH BROMEGRASS IN WEST VIRGINIA

Leaders: 0. J. Burger and F. W. Glover, Jr.

In 1951 the bromegrass strains and varieties of Lincoln, ^chenbach,
Fischer, Elsberry, Oklahoma #1, Oklahoma Synthetic, Manchar, Martin,
Lancaster and Lyon and Northern Commercial were seeded with alfalfa
at several locations throughout West Virginia.

Oklahoma Synthetic ranked consistently first in yield in both 1952
and 1953. This strain is now the named variety Southland.

Fisher, Lincoln, Achenbach and Manchar were the other varieties
performing very well over the State.
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Title: THE ESTABLISHMENT AT
ID TESTING OF GRASS LEGUME SPECIES

AND STRAINS FOR SOIL CONSERVATION

Leaders: 0. J. Burger and Frank Glover , Jr.

The s^ricea lespedeza seeded in 1952 was grazed in 1953. Because
the animals were not turned in esrly, the sericea (12 inches tall)
was not consumed. The forage was cut for hay which was readily
consumed.

General observations on Empire , European and Narrowleaf birdsfoot
trefoils arc as follows:

1. Emergence - Narrowleaf firsts followed by European and Empire
in that order

.

2. Type of Growth - Narrowleaf, procumbent , Empire, procumbent
to decumbent, European, upright although quite variable.

3. Yielding Ability - European, first, followed by Empire and
Narrowleaf.

h> Maturity - Narrowleaf, European and Empire. However, European
begins growth earliest in spring,

5. After drought period all birdsfoot trefoils made faster recovery
than any sp^ci^s in the pasture.

6. Narrowleaf did not make very good growth on wet sites.

7. Birdsfoot trefoil grown with Kentucky 31 fescue appears to be
a very good compatible mixture

.
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