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IXNTRCDUCTIONR

The produciion of Porage seed for use in the enstern Unlted
States is a lerge industry in Uteh and other Western Ststes. The
development of forage synthetiocs in the eaet with production of seed
in the west raisss the questiont "Is thsre a change in the synthetie
when seed is produced under different environmental QOnﬁitions?‘ To
obtain informetion relating to genetic stability of grass end lezume
sced erops produced under various environmental conditions, the USDA-
ARS Crops Resesrch Division, Forasze and Range Research Bremech, Founde~
tion Seed Production Section, set up several experimental plote in the
western United Stotes. These are located in Washington, Utah, Texes,
and Gelifornie,

This study reports the photopsriodic response and seed set of
the verious clones, which meke up the synthetles, when grown under

northern Utah conditions,



REVIEY OF LITERATURE

The idea thet enviromment can #ffect the growth hebit of plants
is not new. Garner and Allard (1920) reported thet lensth of doy end
night and other factors of enviromment zffected plant growlh ond re-
production, Cleusen, Keck, znd Hiesey (1940) studied the reanction of
elonaly reproduced plants of the same perentzl meterial at three dif-
ferent altitudes (Stéﬁfbrd, Mether, ond Timberline) in Gslifornis,
They found veriaticn between the srowth of the clenes =t the {hree
éltituées, such as differences in time of flowéring, growth hei-ht
(some plonts at a different altitude produced only‘r093££es), and
other morpholoriesl differences, | -

Hueh work hrs been done in the greemhouse to demonsirate the
effect af'anvironmsnt upon plant srowth =nd reproduction, Borthwich
(1648) stated thet with lonr day plente reduection in lensgih of photo-
period below the criticel lenrth promoted vegétstive developzent,
wherens extension of the photeperiod nbove the criticesl lensth hasiened
reproductive dsvelopment.

With zreenhouse studies of smooth bromesreage durins the winter,
it was found thet no floweriny occurred with normel dey length (9 -~ 10
hours), some with 15-hour deys, ond zood flowerinz wec produced using
18-hour days, Also, general panicle production was rrescter in lrie
meturin: clones. (Evens ond Wilsie, 1546).

Knight (195?) found thet dallisgrass grown under = 16- ond th=hour
photoperiod flowefed aerlier snd produced e sisnificontly hizher nue-

ber of panicles, o higher iotsl seed weicht end ¢ higher percentege




of seed with caryopses.

The locality of seed preduéticn has been studied to determins the
effect of enviromment., Leude and others stated, *Thet when geed of =
forazge is produced for several generations in a reglon differing
climatically from the ares of forege production, the verlety nmey exhibit
gharnoteristics feflecting the seed srowins enviromment.® Such chenges
could seriously effect the value of a synthetie veristy,

Newell and Keim (1943) noted distinct differences in veretctive
growth snd penicle production between bromegrass nlants origineting
from northern sources and those from Nebrasks end Kensame. Chablee
(1954) observed thet different lots of Ledino seed from the west coast
{Celifornia, Oregon, =nd Weshington) differed rrestly in mmount of
flowering when zrewn in Horth Oareclins,

Bird {194°) st-tes that seesd prodused fron o second cutting of
Dollsrd Red Clover, consisting of e=rly end late maturins types, would
elimin@te all slowly developing lete flowerin; plonts from seed pro-
duetion, This would alter the =skeup of the synihetic.

Smith {1955) found thet Certified Ranger Alfalfn seed origineting
from one generation of increasse in southern lstitudes produced a rrecter
number of tall plants ond fewer short plants in the populetions follow-
ing eerly fall cuttinz. These plants were winter injured more than pop~
uletions derived from seed originsting from one genersiion of inerense
in northern latitudes (foundstion or registered seed), These con—
trests were even more epprrent when the plani populations were derived
from seed lots originsting from 2 second zenerstiion of increass in e
southern latitude,

Jackobs and Hittle (1957) reported that there were mrrked differ-

ences in the genelic meakeup of different eeedlots of certified Ledino
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Olover produced in 1951 in four Lsdino sesd-producing st-tes (Weshing=
ton, Oregon, Californie, and Idaho) when grown under Illinois condi-
tions. The differences smonz certified seedlots in Pall vigor, winter
survivel, and eize suggest that there are differences in the sgro~
romie value of different seedlots,

Results of o study in which Tennessee Anthrzenose-resistont Red
Clover wzs grown in the Pecific Northwest for six generations and¢ tosted
in the East, showed thet there was 2 loss of adaptstion beginnin- in
the first reneration, with the sixth zeneration performinr like common
western red clever (Beard end Hollowell, 1052),

Laude ond others (1958%) mtudied the response of perentzl elones
of Pilgrim Ledino Clover grown =t Davis, Californis. They found thot
the clones differed merkedly in response to ovep~winterins conditiens

end photoperiod with respset to earliness ond persistence of flowsring.




W

PLANT MATERIALS

This study included six gross and nine legume syntheties, The
plant meteriels were assembled from verious eeétern stntes and Canade
by the USDA-ARS) Crops Research Division, Forsce ond Rengpe Resesreh
Branéh, Foundation Seed Production Section, Plentings were made at
five loestions in the west., The plant;nge in Utzh wers under the di-
rection of the Deperiment of Agronomy, Utsh Agriculturel Experiment
Stetion, Utah Stote University.

C. S. Garrison {1358) gzathered the informetion describinz the
characteristics, at the place of origin, of the vorious clones which
meke up the synthetics used in this etudy., All descriptions ziven bhe-
low nre from the place of ori~in end are as described by USDA personnel,

axcept for the Mocdonzld Red Clover Synthetie,

Legumes

Alfnlfe Synthetie {(Medicero spp. )

The Alfslfa Synthetic wes made up of 4 clones obtained from Minne-
sota, Olone Minn., 247 hed a yslleow flower, was wilt resistant, hed
excellen§ winter hardiness, was resistant to rust, and had s prostrate
growth habit., Clone Minn, 26%, a seleetion from Ledak, hsd blue flowers,
good winter hardiness, wes suscepiible to rust, was n good seed pro-
ducer, and was resietant to leef espot snd wilt. OClonme Ke. 30-1182 had
blue. {lowers, an erect growth habit, was resistant to wilt, susceptible
to lecf spot, and wes less winter herdy then Minn, 247 or 255, Olons

0=-40, & Nebrzska selecticn from polycross progeny of C=55 (Chio), was




rosistent to bacterial wilt, but susceptible to bleckstem ond comnon
leaf spot, It had less winter hardiness than either of the Minnesota

clones,

Birdsfoot Trefoil Swmthetice {Lotus spp.)

Beltsville Birdsfoot Trefoil wae ¢ synthetic made up of 4 clones.
Clone 32-60 was‘originally outl of = commereicl seed stock from Itely,
It was large seeded; vigorous, intermedinte in type, anﬁ somevhat
open-crowned with rather cosrse stems, snd bloomed spsrinzly ot Beits—
ville. Clone 32-73 wes zelected out of PI-164001 fron Ozechoslovekie,
and wzs a vigorous, interzedisis iype, averegze wiih resneel to number
of stems and esed siée, end wes & cood seed producer., Dlons 33-115
was selected out of PI-121196 from Turkey, It wes feir in vigor,
medium to large iun seod size, end more decumbsnt in type of crowth,
Clone 35-449, n selecticn out of Viking, wes included hecnuse of its
tolersnce to rvot rots. It eerried foodrvigcr, produced meny stems,
end wcs o generally desirable plent, OClones 32-50, 32-73, and 33-115
were lacking in resistance to crown and root rots. For erch of thess
¢lones the highest proportion of plants st the errly flower stzge was
observed on Maey 18 =t Beltsville,

Permsylvania Six Clone end Permsylvanin Seven Clone Syntheties
were assembled at Pennsylvanias State Univereity., Informetion pertsin-
ing to the origin end gensrel cheracteristics of the voriocus clonses

was not evailasble,

Red Glover Svnthetice (Trifolium nrotense)

Kentucky Red Clover., This synthelic ceneisted of 10 clones

rd

selected from Kenlend Red Qlover, In 1955, 20 plents of each clone



were established near Priterson, Oalifornis, rnd in Jessemine County,
Kentucky. Very mild symptoms of virus infection (»resumedly Bean
Yellow Hosnic Virus) were observed in =ll clones, but with little
reduction in vigor, Mildew was observed in Kentucky on clones ~525,
=503, ond ~703, All clones were screened for resistence to southern
anthracnose send posseszsed setisfectory resistonce., Only clone 54
did not posasss = leaf merly, ond 211 clones were red flowerer,

Macdonsld Red Clover, This wes o 3-clone synthetic supvlied by

Maedonald College of MeZill University, GQuebee, Canade, These 3
clones were selected from Dollerd Red Clover, Doll-rd Red Clover wes
galected from improved strains of esrly znd lete red clover from
siziler foundeilon materinrl. A deseription of %the three ityves (Sleppler
end Raymond, 1954) is gi%en below,

Clone no, ¢, type 1, produced = stronr rosetie with one or very
few flower stems ond wos prostrete in rrowth hebit., GClon~ no, 12,

‘type 2, produced 2 fairly prominent rosette with o rin~ of flower

stems end wes generally prostrate, Clone no, 23, tvyne 4, produced no

regetie cnd had meny upright flower stems which were spersely lesved,

#:ite Clover Synthetics {Trifolium resene)

“ow Hempshire ¥White Glovsr., A S-clone synthetic mnde et Durhes,

Giew Humpshire, Clone HH202 (FC 24042) wes from certified seed procuced
in Oregon. It wes intermediste in type, flowered in Hew Hampshire on
June 18, ond produced flowers rated at 5 on the bosis of 1 = most, and
5 = lesst, Clonec BH117% (L3 61) was progeny from the prrents of
Pilorim, It wos emall in type, flowered on June 1% in New Hempshire,
end produced flowers rated et 4 on the bosis of 1 = most, aond § =

lesst. Clone WH1737 (LC 73) wrs proseny from the porents of Pil-rim,



It wos Ledino in type, flowered on Jume 16 in Hew Hempshire, 2nd pro-
duced flowers rated at 3 on the bzsis of 1| = most, end 5 = lecet,
Clone WH2075 (FC 24051) was from an Iowa synthetic. It wes Ladino

in type, flowered on June 16 in New Hampshire, snd produced flowers
reted at 4 on the sbove system., Clome NH2104 oririncted from s seesd
lot from F, S, Prince., It wes Lzdino in tyoe, Tlowersd on June 15

in New Hoempshire, and produced flowers ot the rete of 4 on the cdove
system, All clones showed some infection of pepver spot rcnd virus,
The =sbove inforamztion is frém obseryetions mrde et Durhmm, MNew Heoripe
shire, in 1954,

Pzsture Leborstory White Jlover. This was o S-clone synthetic

selected ot the U. 8, Recionel Pesture Research Leboratory, State
Collepe, Pennaylvaniz. . All clones were selected the year of esglebe
lishment from 7 source nursery consisting of single crosses mrde

amons more persistent clones from a previous cyele selection. Olomne

3

L3l

56-50 wezs homozygoue receesive for no V-lerf merkin-, The perents of

R Lx}

clone 55-50 were Selerotinio resistent. Oa the brsie of perenizl tyve,
eclone 55~50 sheculd be Ledino in type, producin~ fewer flowers, Clone
56~51 hed & feint V-leaf morking snd its perents were Sclerctinic
resistsnt, It should be Ladine in tyne znd produce Tew flowers,

Glone 56-64 wns o homozyzous recessive for no Velenf wmerlkine, It

weg intermediste in leaf sire with ecrlier ond nore rbundant flewering.
Clone 5565 wre ¢ homozvgous recessive for no V=leof nnrking, It was

£

intermwedirte in lesf size with earlier =2nd wmors sbundont flewerinz,

[orny

Clone 55~55 wees 2 howozyrous rcecerive for no V=leaf mrrkinsg wes

n .

internmedirte in lec zize, with eerlier ond more chundant Tlowsrin:,

Clone 55«57 ves o |

honozyzous recesecive for no Ve-lenf wmrrking, 1t wes

\



intermediste in le=f size, with earlier and more sbundsnt flowering,
Clones 56-56 and 56~67 were sister selections from the same sin-le cross.

South Carclins White Jlover, A 5-clone synthetic made st Clemson

Agricultural Collere, Clemson, South Crroline. Clone 269 {FC 24051)
was from en lowa sesd source and hsd no leaf mark, OClone 462 (FC 24060)
wes from en Oregon ssad source, snd had e leaf with a white V mark

end red flecking., Olone 2682 wes from Arrianrton's ferm in Alzbama

and hed a broken V above & full V for a leaf merkinz. Clcne 3756 was
from s Ladino plot in variety testa st Tellassee, Alabame, and had =
white V merk, and fleckinz was rare if ony. Clone 3757 wars from Ex-
periment, Georgim, and hed no le=f merk, Olone 4292 was from Ledine

gt the Alabama Send Hountain Agricultursl Experiment Stetion, end hed

a white V for a leafl marking,

Grasees

Smooth Bromerrass Synthetice (Bromus inermis)

Saretore Bromecrsss, Saretors smooth tromegrsss wes s synthetie

veriety developed froin 5 selected relatively self-incompetible clcnes
from the breedin: program in the Depertment of Plent Breeding, Cornell
University, Ithaca, Hew York, Clone 41-11 w=s internediete to bunch
in plant type. It grew to a heisht of 60 inches, and produced 49

rrems of sced per plant st Cornell, It was the latest meturin~ of the
5 eclones, Under open pollination 47 percent fertile florets were vnro-
duged. Clone 45«19 wes creepinz in plent type. It grew to a hei-ht

of 60 inches =nd produced 4% srams of seed per plant, It wes inter=-
medinte in meturity. Under oven pollinetion 50 percent fertile florsets

were produced. Clone £5-62 was interrédiste in plant type, It rrew to
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-

a heizht of 68 inches and produced 32 zrems of seed per plant,

It was intermediaste in meturity. Under epen pollinstion 72 percent
florete were produced. Olone 45-157 wns creeping in plant type., It
greﬁ to & height of 64 inches snd nroduced 41 prems of seed per plant.
It was the earliest maturing of the clones, Under open vellinstion
46 percent fertile florets were produced. Clone 46~155 wes cresping
in plant type, It grew to e height of 64 inches, and produced 42
grams of seed per plant., Under open pollination 56 pasrcent fertile
florels were produced.

Wispongin Bromegrass., A syntheiic of 5 clones assembled in Wis-

eonegin, Informastion was not svaileble on these clones,

Orchardgracs Synthetice (Dactylis glomerata)

Beltasville Orchardzrass, A 4-clone synthetic developed by the

Forege end Range Research Braneh, Foundation Seed Production Seetion
of the AR3, Crovs Hesecrch Division, Beltsville, Mnrylend, Clone 35-15
headed earliest with 30 percent heading in mid May, clone 3£-27 with

8 percent, clone A-III-5 with 1 percent, and clone 3£-25 with O per-
cent, All clones were rated azs equel in disecse susceptibility,

Pennsylvania Orchardrress, A 4-clone synthetic produced in Penn-

aylvanie. Information was not available on these clones,

Tizothy Syntheties (Phleun prastense)

Indiane Timothy. A 4=clone synthetic produced at Purdue Univer-

gity. Clone 13 had a dicmeter of 25,0 exm, with 2 heirht of 40,3
inches, Clone 14 hed s diawmeter of 12.8 em. with 2 heizht of 27,7
inches. Clone 17 head e diameter of 24,2 cm, with z heirht of 27.7

inches, GClone 19 had a dismeter of 24,0 cm. with o heirht of 27.5



11

inches, Diameter was roted on en asvernre of 12 plants., All heights
vere teken on June 30 st Purdue University.

New York Timothv (Essex). Essex Timothy wes a synthetic veriety

develoved from 4 selected clones from the breeding procram in the
Depertment ef Plant Breeodings, COornell University, Itheca, New Yorlk,
&t Cornell, dete of bloom for Hssex Timothy wes July 9. IL was toler-

ant in reaction to leaf disesses end wes a good yielder,
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METHODS AXD PROCEDURE

Pield Informetion

The experiment consisted of plantings 2t three loestions: the
Evens Experimentel Farm south of Lezan, Utah; the Jesse Barker form,
and the D. Ronald Clerk farm, Newton, Usche County, Utah, Flantings
et the Evans Ferm consisted of .5 acre (fipure 1), wiile these at the
Barker (figure 2) and Olerk (firure 3) locetions consisted of 1 ccre
each,

The soil at the Evans Farm has besen surveyed mnd clrasified as
e Perley silty clay, The seil consiste of a dark greyish brown
(10¥IR 3/2, moist) top soil, with a noncalerreous A horizon, with a
cezleium horizon occurrinz in the B horizon extending into the C hori-
zon. It is well drained and is of elluvium perental mnterials. The
goil =t the Brriter and Clerk f-res has been surveyed and clossified
es & Greenson loom. The Greenson series has 2 decp, well develoned
profile of alluvium parental meteriale hizh in lime with 2 develoned
lims zone apuroximately 20 inches down. It is well drained end has e
soil surfece color of lizht brown,

Jeche County, Utah, has a reletively short growing csesson and is
an ared of low rainfell, The low, hirh, and average temperatures for
the 1553 growing season ere listed in table 1. The netuel precipite-
tion and deperture from normal for the 1957 end 15%° rrowinrs seascns
are listed in taeble 2,

Informaticn relating to field, block, tier, =ud plot leyout are

listed in tables 3 (Evens Ferm), 4 (Berker farn), enc 5 (Clerk ferm).
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Toble 1, Hish, low, and averege temperatures (Merch through Aurust)
at Lozan, Utah, for 1959 (Fahrenheit reacincs)®
Month High Low Averare
March ’ 60 13 35,7
April 74 23 44,3
Juns 92 41 67.1
July 93 47 1.3
Augrust 96 50 Th 4

® From Climetological Dete for Uteh (1958)

Table 2, HMonthly precipitetion in inches at Logan, Utah, (Merch
throuzh August) for 1957 end 1958%
Month Precipitation D?parture from Precipgitetion Dﬁparture from
1957 Hormal 1957 1958 lormel 1052

Merch 2.00 + .08 2,61 + .75
April 3.41 +1.47 7 -1.3¢9

May 1,00 * .70 .85 -1.04

June 1.29 + .25 W41 - .94

July .08 - 49 W53 + .10
Ahugust 50 - .13 o569 - .02

* From Climetological Deta for Uteh (1957 and 1953)

WrAH STATE- UM ERBITY LIBRARY
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Roadway
RowHo, 1 2 3 4 5 6 7 38 9 10 11 12 13 14 15

Tier V

Core 1 Coge 5

Penna. Birdsfoot Alfalfa Synthetic

Trefoil
(5 clones) 4 ¢lone cross

Care 2 Cere 6

Penna, Birdsfoot Alfolfe 8ynthetie

Trefoil

(5 clones)

Cove 3

New Hampshire

White Clover
{5 elones)

Cege 4

Hew Hempshire

¥hite Clover
(5 elones)

- Penna. Birdsfoot
Trefoil
(5 clones)

Block I

Figure 1, Tier and bloek desi~-n on the
County, Utah

L clone cross

Cage 7

A1feifa Synthetic

2 clone sinzle cross
Ka30-1182% ¥inn, 255

Cace 5

Alfalfe Synthetiec

2 clone single cross
Ka30-1182X ¥inn, 247

Gage 9
Alfalfa Synthetic
2 clone sincla cross

Kz30-1182% C-40

Jare 10

Alfalfan Synthetic

2 clone sinrle cross
Hinn, 265K ¥inn, 247

Cage 11

Alfselfe Synthetic

2 clone single eoross
Hinn, 255X C=~40

Qare 12

Alfalfa Synthetie

2 eclone sinzle cross
Minn., 247X C-40

Evans Farm, Lognn, Cnche

el



£ Rows

32 Rowse 20 Rows

Tier ©

Tier I Tier II

Alfalfe
Synthetic
Block I

Firure 2,

Block I Bloelk 1

Belteville
Birdefoot
Trefoil
(4 elones)

South Carolins
White Clover
(5 cloues)

Bloek 1II

biew York
Seratoga
Bromesress
(5 clones)

6!

Bloecl II
Hacdoneld
Red
Clover
3 ¢lones

Bloek I1II
| ]

5 Hew York

Essex Timothy
(4 clones) -

Bloclk IV

Fenns,
Orchard~

Tier and bloeck desizn on the Brrker frnrum, Newton, Coche
County, Utah

15
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15! 30 rows 30 rows
4 Tier 31X Tier IV ;
/
Bloek I Block 1
Pennsylvanis Birdsfoot Kertuelky
' Trefoil (7 clones) Red Clover
(10 elones)
3T’
&1
Block II
Pasture Laboratory
White Clover /
564 (§ elones) 6!
_I
Bloek' I i
Indiene
Timothy 4ot
(4 clones)
Block III 4!
¥isconsin
Bromegrass Block III
49! (5 clones) Beltsville
Crchardsress 42!
(4 elenes) l
5 ,
1?

Pigure 3.

Tier gnd bloek deszign on the

County, Utzh

Clark farm, Hewten, Cache




Table 3. Plot informntion perteining to the synthetics loented on
the Evans Farm, Logan, Uteh

Tier V (Ceges 1 & 2) Tier VI (Czres 5 & 6)
Penna, Birdsfoot Trefoil Alfalfa Synthetic

6 clones 4 clone polycross

2 cages 2 plante per plot

409 betwsen rows 7 replications per cezgre
16" between plants in rows 2' between plente

3 plents per plot
4 replicetions per cagze
Tier VI (Czpes 7 - 12)

Tier V (Cares 3 & 4) Alfelfs Synthetic
liew Herpshire White Olover 4 c¢lone sinrle cress
%5 plents per plot
5 elones 3 replicotions per cege
2 cages 2' between plents

LO" hetween rows

48% betiween planis in rows
1 plant per plot

6 replications per czge

Tier ¥ Eloek I

Penna. Birdefoot Trefoil

& clones

4G® between rows

36" between plsnts in rows
% plente per plot

10 repliestions
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Teble 4, Plot information perteinine to the leyout of the synthetics
on the Berker ferm, Rewton, Utah

Tier O Bloeck I

Alfalfa Synthetic

4 clones

42" between rows

36" between plants in rows
3 plents per plot

10 repliceations

Tier I Bloek 1

South Czrolina White Clover

6 clones

42" between rows

18" betw=en plents in rows
5 plante per plot

20 replicaticns

Tier I Bloeck 11

Mecdonald Red Clover (Canede)

% clones

42" between rows

36" between plents in rows
5 plants per plot

20 replicstions

Tier II Block I

Beltsville Birdsfoot Trefoil

L clones

42" between rows

35" between plents in rows
5 plants per plot

20 replications

Tier I1 Bloek II

Serators Bromegrass (New York)

5 eclones

42" between rows

42" between plente in rows
5 plents per plot

20 replications

Tier II Block III

Essex Timothy (New York)

4 clones

42" between rows

36" between plants in rows
5 plants per plot

20 replications

Tier II Bloek IV

Pennsylvenia Orchardgrass

L clones

42" between rows

36" between plante in rows
5 plents per plot

20 replicetions
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Table 5, Plot informetion pertaining to the leyout of the synthetics
on the Clerk ferm, Newton, Uteh

Tier II1 Block I

Pennsylvenie Birdsfoot Trefoil

7 clones

42" between rows

36" between plents in rows
5 plants per plot

17 replications

Tier I1I Block 11

Pesture Laboratory White Clover (Penne.)

5 elones

42" between rows

48" between plants in rows
5 plants per plot

15 replicetions

Tier III Bloek 1II1

Wisconsin Bromegrass

5 elones

42" between rows

42" between plants in rows
5 plents per plot

18 replications

Tier IV Block 1

Kentucky Red Clover

10 clones

42" between rows

35" between plants in rows
5 plants per plot

12 replicetions

Tier IV Rloclt II

Indiana Timothy

4 clones

42" betweer rows

35" between plante in rows
5 plente per plet

20 replicotions

Tier IV Bloek I1iI

Beltsville Crcherdgrass

L clones

42" between rows

36" between pl=nts in rows
5 plants per plot

20 replicaticns



Crop Culture

Ro;ted cuttings of the clonal meterial were plented by hand on
Moy 7, 9, and 10, 1957, Eoch cutting received weter at the time of
plenting, During May there were frecuent heavy rains, whish resulted
in the loss of & number of red clover and trefoil cuttings.

During 1957, a fenece was built around the Berker and Clark fielda;
cultivation and wesding was practiced throughout the semson. Seed wese
hervested in the fall of 1957, A strsw muleck wee placed on the South
Carolina White Olover plentings to prevent winter killing the fall of
1957, nnd removed the spring of 1953, The plentinrs at Newton were
gprinkle irrigeted every two weeks during the summer of 1957, while
those et Logzen were furrow irrigated,

The first irrigation for 1958 wes Moy 24 et the Barker and Clark
ferms, end Mey 29 =t the Evens Farm, All plots were furrow irrissted
the first time, Thereafter the plots st the Clerk farm were sprinkle
irrigated, All irrigations were et 2-wesk intervals until August 13,

The plots were fertilized with treble super phosphate on August
14, 1957, ot the rate of 184 pounds of mvailzble P305 to the ﬁcre. Hi-
trogen was applied to the gresses at the rate of 50 pounds of availebvle
K per scre in June, 1957, end 100 pounds of available I per aecre in
April, 1958, All fertilizer wes= applied by hand,

Insecticides were mpplied to the plote during 1952 as indicoted
below, Heptechlor was eprayed on all plots on April 15 as a general
control measure with a tractor-powered spray attachment. All plots
were hand dusted with 15 percent malathion Mey 24, and with 10 pereent
DDT on June 10 as s generel control measure, The =1felfs plot on

Berker's was dusted again on June 28 with 10 percent DIT to control
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Epicaute epp. All timothy pleots were hand sprayed with persthion on
July 14, and egain on September 2 to comtrol the timothy mite Clirony-

chus pretensis after the plants had been clipped to mower length,

The alfzlfa on the Evens Farm wes sprayed with systox on August 7
after the bees uwere removed from the cages for aphids and ss a generel
control measure, .

It was probable that & virus disease affected the South Oaroline
and New Hampshire White Qlovers, A sporadic vellowing and stunting of
growth in the Beltsville end Pennsylvania (7 clone) trefcil cen probsbly
also be atiributed to e virus disecse. Positive ldentificeticn of the
disenses was not possible et that time (lote sumer 1957%),

Oages (firure 4) enclosing the elfalfe, birdsfoot trefoil, and
Hew Hampshire White Clover were 20 feet x 20 feet x 5 feet in area,

The cere frames were constructed from 3 inch conduit. Cspe covers were
mede of 18 x 14 mesh fiber glass screen, with cippere in each corner,
In the field the cages were braced with steel posts in the eorners ond
anchored with wire to stekes driven in the soil, Straw wes pleced
eround the bottom on the outside of the cares to prevent possible con-
taminotion by the bees leaving the eespes end returning with s foreipgn
scurce of pollen,

Bees were used £5 pollinstors in 211 cozez on the Evens PForm,

They were placed in the cages enclosing trefoil the lest weelk in May,
Bees were vlaeced in esges enclosing the alfalfas and Hew Hempshire White
Clover on June 11, Bee colonies were maintained for open nollinmtion
2%t both Hewton logstions,

All plots were hand harvested for top rrowth when meture, The

plant neterlsl war placed in kraft psper begs for drying. The three




Ficure 4,
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Ceges enclosing the alfalfa, Pannsylveniz Birdsfoot Trefoil

(6 oclone) and the New Fauzpshire White Clover syntheties
on the Evane Porm (10%7).
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center plents of each legume and gress plot were harvested =nd kept

gseperate with the exception of the alfslfs, cared trefoil, and white

clover, where e2ll plents in a plot were harvested, The first and

fifth plants of the trefoil =2nd red clover plots were horvested and

bulked by clones while the first and fifth plente of the grass plots

were discarded. Special preczutions were taken in sepersting the foli-

age of the alfelfe tec prevent mixing of the seed, It is doubtful if

all foreign meterial was separated from the various alfalfas clones,

The eauthor personally inspected and picked as much contaminating meterial

from the verious alfalfa clones as possible. ;
Allaplent material was threshed in a2 plot harvester, The seed wazs

then hand cleaned with screens and blowers in the leborstory.

The seed was kept separate by plotes end weighed on a Torsion bel-

ance,

Data Collected

Legumes
Alfalfa Synthetic., Date of flowering was recorded when 5 stems

per clone showed flowers. Flowsr color and plaent type (erectness of
growth) were teken et time of flowering, The pods from 5 racemes of
gimiler maturity were hervested at {wo 2-week intervale.from two plents
per plot and placed in separste envelopes, The seeds were counted and
the average number of seeds per pod was determined.

Birdsfoot Trefoil, Date of flowering was recorded when 5 stems

showed one or more flowers, Plant density and type (erectness) were
recorded et time of flowering., A minimum of 10 pods were harvested =t
two 2-week intervals frox each plot with the number of seeds per pod

being determined.
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Red Clover. Dote of flowering wes recorded when 1, 5, and 10
heezds per plant were in full bloom, The number of meture heads on
two plants per plot was counted »rior to harvesting.

White Clover., Ikte of flowering wes recorded when 1, 5, and 10

heads per plent were in full bloom., Plant spreed, leaf size, and
density of growth were teken 2t time of flowering, Leaf markings were
checked ageinst the orizinel description. The number of meture heads
per square foot at two locations in five replicstions of esch clone in
Pennsylvania White Clover wes determined prior to hervest. Due to the
smellness of most plents of lew Hampshire White Cloyer, a2 count of the
meture hends per plent prior to harvest wee made., A count of the mature
heads per squere foot in all extre plants of South Cerolina White Clover
clones was made,

Four hesds were harvested from each plot =t two 2-week intervels
for red and white clover clones, To facilitete hervesting of hesads,
pods, and/or recemes, differe;t colored tags were sttached at 2-week
intervels, All hesds, pods, cnd/or racemes were hervested from plants
1 and 5, with holf coming from easch plent, each beingz nut in seperste
envelopes, Profuseness of {lowerin; wes recorded et weekly intervels
for 211 legumes., The number of florets gnd seeds per head was deter-
mined, with seeds per floret being cdetermined for the white clover a&nd
percent fertile florets being determined for red clover,

Grasses

The dete enthesis begsn and the date enthesis ended was recorded
by plent on at least five replicstions. Type of besal leaf rrowth,
node color, and number of culms per plant were recorded st time of

anthesis, Height of the plent was determined by measuring the heirht



reached by about 50 percent of the heads. In ticmothy the lensth of
10 heeds per plot was measured.

Penicles were tagged to represent the flowering period of plants
1 and 5 on all grasses., Three panicles of bromegrassses were harvested
from each of plents 1 and 5 with the number of spikelets on each panicle
being recorded, The three center branches from esch pesnicle were clipped,
with the number of spikelets being recorded. In the laboratory the
average nuzber of florets per spikelet, totsl number of seeds in the
three center branches, and fertility were determined,

The some procedure as outlined for bromesgrass wyes followed for the
orcherdé;uss synthetics excepl that two panicles were hervested from
plants 1 end 5.

Two timothy panicles were harvested from each of plente 1 znd 5,

The number of florets and seeds was determined as accurstely as possible,

All panicles were pleced in separate envelones with the informa-
tion pertaining being recordeh on the envelopes,

All information wes taken from at least five replicetions in both
legumes and gresses,

Date of hervest was recorded for easch gress and legume synthstic,
Where selective harvesting of individusl plots or clones was necessary,

dete of harvest was recorded individually,
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RESULTS

The resulis presented here are acrranged in the sawme order as in
the plant materisls, Genersel plant charactéristics (date and profuse-
ness of flowerins, flowar color, type of rrowsth, plant ersctnese,
plant density, leaf size or type, first and lest dete of anthesis,
plent heisht, node color; number of culms, end dete of harvest) per=-
itainine to each synthetic are listed in table form., The Duncan’s
(1955) Hultiple Range Test was used to test the significent differences
in the meens of seeds per floret or percentare of fertility, seeds per
zram asnd the weirht of seeds in zrems for the clones., The basis of
this test is that the difference for szigsnifieance between meens varies
with the number of mezns in the comporison., The difference required
for significonce increeses as means further apsrt in rank sre compered,
There is no sicnificsnt difference beiween means which sre found in
the same renge, however o sirnificant difference exists between means
found in different ranges.

All tables ere self explanatory, therefore the writien explsnatien

hes been held to a2 minimum,

Alfalfe Synthetics

Plent choracteristics ond seed yield date are listsd in tebles
6a -~ 8d, Teodbles 68 - 6d are the resulis of the csged L-clone cross
on the Zvans Ferm and tables 6a snd 7a -~ Te are the results of the csared
sinzle crosses on the Evans Form, Differences in yield were noticed be-

tween the single crosses ond the 4~clone cross, The detas was compiled
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Aversge dete of first flowering, poriod of most profuse

flowering, flower color, and dote of harvest; Alfelfa

Synthetic (l=clone and single cross); Evens Ferm

Date and prefuseness of flowering Flower Type of
Clone May June July soclor Growth
30 2 7 12 19 27 5 10 19 22
Ke 30-1122 b4 ' Blue Erect
¥iom, 255 x « Blue Erect
Minn, 247 X Yellow Prostrate
C-40 b Blue Erect

X = Dota

of flowering

= Perind of most profuse flowerins, boeed on the seale 1 = mosi;
5 = none, Retinrs of 1 ~ 3 shown here.
Dete of harvest: Aurust 27, 1953

Tsble 6b, Renked means of secds per pod; Alfelfe Synthetie {4~clone
cross) Evans Form
Means Least simnifiecant range
Clone of 10 racemes - {Duncan'’s Multivle Renge Test)
' per plot; 12 repa. 1 percent level
Minn, 265 3439 [
Ka 30-1182 2,29
Minn, 247 2,00
G-40 1,11 I
X 2,19
F value 20,15%*
S% »2081
C.V. percent 32,95

** Significant et the 1 percent level.
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Table S¢. Renked means of seeds per cgram; Alfelfas Synthetic (4-clone
eross); Evans Farm

Yeans Lecst simificent range
Clone seed from 10 racemes (Duncan's Multiple Ranse Test)
per plot, 12 reps. 1 pereent level

C-40 610

Kinn, 247 602

Minn, 265 530

Ka 30-1182 k91

X 558

F value T.57%*

54 21.335

¢.¥. porcent 13,24

** Sionificant at the 1 percent level,

Table 64, Renked mesns of srame of seed per plant; Alfalfa Synthetic
(4=clone erose); Evans Farm

Means Least sienificant range
Clone 15 reps, (Duncan's Multiple Range Test)
1 percent level

Ka 30-1182 40,06
¥inn, 265 32.33
Minn., 247 5433
C~40 7.46
X 22,05
F value 6B, Bo%x%
(54 2,006
G.V. percent 35.25

** Siomificant at the 1 percent level,
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Table 7a, Ranked mesns of seeds per pod coubined for all 6 single
crosses; Alfalfe Synthetie (single cross); Svans Ferm

Means Least sipnificant renpge
Clone of 10 racemss (Dunean's Multiple Renge Test)
per plot; 36 reps. 1 perecent level
¥inn, 2565 2,76
Ko %0-1182 2.24
Minn, 247 1,96
o-ko .95 ]
X 1.93
F value 91.5%*
5% .02523
C.V. percent 24,22

#* 3isnificant ot the 1 percent level,

Table 7b. Ranked means of seeds per grom combined for all § single
crosses; Alfalfa Synthetic (single cross); Evens Frrm

Means Least significant range
Clone of the sseds from (Duncan's ¥ultiple Range Test)
10 racemes per plot; 36 reps. 1 pereent level
¥inn, 715 [
c-40 611
Mirn, 265 571
Ka 30-1132 517 I
X 603
F value 25,65%%
5% ' 17.251
C.V. percent 17.17

*% Sirnificant at the 1 percent level,
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Table 7c. Ranked means of grams of seed per plant combined for all 6
single crosses (single cross); Evans Farm

Heans Lesst sipnificant range

Clone per plant {Duncen's Multiple Rangze Test)
18 repe. 1 percent level

Ka 30-1182 33.97 l

Minn, 247 4,57

c-40 3.52

X 16.06

P value 124,719

8% 1.315

C.V. percent 34,75

** Sirnificant et the 1 percent level,
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Teble B8a, 4&vereze date of first flowering; pericd of most profuse
flowering; flower color ond type of rrowth; Alfelfa
Synthetie; Barker farm

I

Date end profuseness of floweriny .
Clone June July Flower Type

5 7 10 17 25 1 9 16 25 color of growth
Ka 30~1182 x Blue Erect
Minn, 265 P Blue Erect
Hinn, 247 = Yellow Prostrete
c-40 x Blus Erect

x = Date of Tlowering

___ = Period of most profuse flowering, based on the scele 1 = most,
5 = none, Retings of 1 - 3 ghown here,

Dete of harvests August 27, 1958

Table 8b, Reonked means of seeds per ped; Alfelfe Synthetic; Barker

farnm
e e e ]
Heans Least significant range
Clone per plot of (Duncan's Multiple Renze Test)
10 racecmes, 10 reaps, 1 percent level
Minn, 255 5,30 |
Ka 30-1182 2,64
Minn, 247 2,27
0=40 1,50
X 2,70
F value 38,97%*
S% . 1844
C.V. percent 21,60

** Signifieant at the 1 percent level,
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Table 8e. Ranked meens of seeds per grem; Alfelfe Synthetic; Barker

farm
Means Lecet significent renre
Clone of the seeds from 10 racemes(Duncan's Multiple Range Test)
per plot; 10 reps, 1 percent levsl
Minn, 247 beg
0-40 481
Minn, 265 iy
Ka 30-1182 430
X 481
F value T.65%*
5% 9, 940
¢.V, percent 6.82

T Significent at the 1 percent level,

Table 84. Ranked means of grams of seed per plent; Alfelfe Synthetic;
Barker farm :

P e e e e e ]

Heans " Leest significsnt
Clone 10 reps. (Duncan's Multiple Range Test)
1 percent level
Ka 30-1182 33,9 I
Minn, 265 21.5 ‘
Minn, 247 16,0 : I -
o o |
X 20.6
P velue B, 4%
Sx 1.476
0.V. percent 22,50

#% Sienifigent at the 1 percent level,
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separately sc thot a comparison could be made.‘ The results for the
hclone cross on the Barker ferm are listed on tables\&& - 8d.

Epicauta spp. attacked the alfalfa on the Barker ferm in June
resulting in flower destruction for a week before control measures were
effective,

There was no winter damege to any of the alfalfa clones,

Birdsfoot Trefoil Symthetics

Beltsville Birdefoot Trefoll plent characteristics and sesd yield
data ere presented in tebles %a - 9d, A warm perjod in Mareh, 1958,
resulted in early growth of this syathetie. After crowth was initi-
ated, a severe frost killed a number of plenis and severely weakened
others. Most of the weakened plents had nol recovered sufficiently by
the time of hervest to contribute much to the production of seed, All
slonee were injured by the frost, but thers seemed to be little if any
winter injury.

Pennsylvania Birdsfoot Trefoil (6 clone) plent cherscteristics
and seed yield deta are found in tsbles 10a - 114, Tables 10a - 104
give the date for clones grown under capes, where noticable differences
were observed when these clones were compered to thoss rfrewn in the
open {tables 11a - 11d), There was no winter injury or frost injury
to any of the clones, Discased planic were not observed,

Pennsylvenia Birdsfoot Trefoil (7 clone) plant charecteristics
and geed yield drta sre found in tables 12a - 12d. There wes some
winter damare but no frost demare efter prowth was initisted, Disessed
plents were observed, presumably infeeted with a viruns, Clone C-50 was

hervested on two different detes with no lose in seed vield.




Table %a,

pL

Averege dete of firat flowering; period of most rrofuse
flowering; aversge plant erectness, and plant density;
Beltsville Birdsfoot Trefoil; Barker farm

Date and profusenecs of flowerine

Clons May June Plant Plant Dzte
19 22 24 1 3 7 12 19 28 erectness density of
N hervest
32-60 x _ . 2.6 2.4 July 8
32-T9 x L2 2.5 July 8
33=-115 x 348 2.8 July 8
35~449 x 2.8 2.1 July 16

x = Date of flowering

—_ = Period of most profuse flowering based on the scale 1 = mosat,
5 = pone, Ratings of 1 - 3 ghown here.

Plant ersctness: 1 = ersoct, 5 = prostrete

Plent denaitys 1 » dense, 5 = open

Table Ob, Ranked means of secds per pod; Beltsville Birdsfoot Trefoil;
Barker farm
Meens Least sipnificant range
Olone per pod of & peds (Dunean's Multiple Range Test)
per plent, 2 plants 1 pereent level
per plot, 16 reps,
35~449 15.50
33-115 13,25
32~T9 10,31
32-60 8. lt'l} A
X 11,87
F value 24, 05%%
SX .6221
C. V. percent 20,98

** Sirnificant et the 1 percent lavel,
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Table 9¢. Hanked means of seeds per gram; Beltsville Birdefoot
Trefoil; Berker farm

——

|
I

H

Yeans
Clone of seeds from 12 pods
per plot, 16 reps,

33-115 699
35-449 633
32-50 879
22-79 631
X 673
F V&llle ’ 1 - 26
C.V., percent 15.64

Table ©d. Ranked means of rrems of seed per plant; Beltsville Birdafoot
Trefoil; Barker form

e e e e e e e
Means Least signifiesnt range

Clone 20 reps. (Duncan's Multipie Renge Test)
1 percent level

33-115 11,64
52-79 6- 59
3260 . 5.5
35-449 5.36
F value 10,534+
SK . 909
C.V. percent - 55,76

** Significant at the 1 percent level,
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Teble 10a, Average dete of first flowering, period of most prefuse
flowering, plont erectness, nlent density, and dote of
harvest; Pennsylvania Birdsfoet Trefoil (S clone, caged);
Evans Ferm

Plant Plant

Date end profuseness of flowering erectness density Date

Clone May June Average of 3 plants of
19 22 24 271 2 5 13 19 per plot; 8 reps. horvest
C=-37 x 2,9 3.2 - dJuly 10
C-40 = 2.5 2.7 July 10
C-50 X 2.5 2.0 July 15
C-78 X 2.5 3,1 July 10
0-96 x 2.7 2.4 July 15
g-112 X 2.7 Bel July 10

x = Date of flowering
= Pariod of most profuse flowering bssed on the secale 1 = nmost,
5 = none, Ratings of 1 = 3 shown here,
Plant ereotness: 1 = ersct, 5 = prostrecte
Plant densitys 1 = dense, 5 = open




Table 10b,
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Ranked meens of seeds per pod; Pennsvlvania Birdsfeoot
Trefoil (& clone, caged); Evens Farm

—— -
nrme——r ——

Meons Lerst sipnificent renge
Clons of 12 pods (Duncan's Hultiple Range Test)
per plot; 5 reps. 1 percent level
C-40 16,30 [
0-37 11,74
C-112 10,10
G-96 8.28
0-50 454
C-73 b, 54
X 9.25
F value G 20"*
SX 1,445
C.V. percent 2L, 86

** Zipnificant st the 1 pereent level.



ke

Tehle 10¢, Ranked meens of seeds per gram; Pennsylvenia Birdsfoot
Trefoil (6 clone, eaged); Evens Farm

Means Least signif'ienni range
Clone of secds from (Duncan's Multiple Renge Test)
12 pods per plot, 5 reps, .1 percent level
c-72 1308 [
C=-112 8z8
C-96 816
C~40 745
0-37 651
C-50 653
X 232
F value 7.05%#
3% 93,1612
.V, percent 25,04

** Bignificant at the 1 percent level.




39

Table 10d. Renked means of grams of seed psr plant; Pennsyivania
Birdsfoot Trefoil (6 clone, cazed); Evans Farm
Heans Least significent range
Clone 8 reps, (Duncan's Multiple Renge Test)
‘ 1 percent level
C-40 6.00
G-112 3.36
0-96 2,46
C-50 T
Cc-78 -4
X 3.29
F value 16,80
ST 6423
C.V. pereent 55.22

#% Siemificant at the 1 percent level,




Table 11z,

Average date of first flowering; period of most profuse
flowering, plent erectness, plant density, and dste of
hervest; Pennzylvenie Birdsfoot Trefoil (5 clone, open);

Evans Farm

Plant Flant
Dete and profuseness of flowerineg erectness density Dete
Clone May Averaze of 5 plants of
22 24 271 0 5 per plot; 5 reps.  harvest
0-37 x 2.6 2.6 July 10
c-40 X 2.8 2.8 July 10
0-50 x 2.2 2.4 July 15
c-78 X 1.8 242 July 10
C-95 x 3.0 2e2 July 15
C-112 X 2.8 3.0 July 10
X = Dete of flowering
= Period of most profuse flowering based on the seale 1 = nost,

% = none,
Flant erectnesss
Plent densitys

Ratings from 1 - 3 shown here.
1 = erect, 5 = prostrate
1 = dense, 5 = open
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Table 11b, Ranked means of seeds per pod; Pennsylvania Birdsfoot
Trefoil (6 clone, open); Evans Ferm

¥eans Least significant range
dlone of 12 pods (Dunean's HMultiple Range Test)
par plot; 7 reps. 4 1 percent level

c-37 16.60

0-40 13,70

0-96 71.23

c-78 3.95

C-50 3.77

X 8,69

F value 16,05%*

S% 1.143

C.Y. vercent : 34,79

#% Sionificent at the 1 percent level,
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Table 11e¢., Ranked means of seeds pér gram; Penmsylvania Birdsfoot
Trefoil {6 clone, oven); Evens Farm

e e e e e e e e

Heans Least significant range
Clone - of seeds from (Duncan’s Multiple Range Test)
12 pods per plot; 7 reps, 1 percent level
c-73 : 389
C-56 821
Cc-40 786
C-50 Tho
C-37 694
c-112 682
X 770
F_velue , g 26
Sx 35.79
0. V. percent 12,28

** Siznificant at the 1 perecent level,
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Table 11d., Renked meanas of rrems of seed per plent; Pennsylvania
Birdsfoot Trefoil (6 clone, open); Evsns Form

e e — s e Ll e

Means Least siznificent range
Clens 10 reps. {Duncan®s Multiple Range Test)
1 percent level

o-40 19,89
C=37 - | 14,01
C-06 7.50
g-112 7.27
0-50 V Q87
c-78 .52
X 2,34

P value 14, 150
S% 2,004
C.V. percent 7.60

*¥ Siznificant at the 1 percent level,



Table 12a,

kh

Average date of first flowering, period of most profuse
flowering, dete of hervest, plant erectnessz, and plant
density; Pennsylvania Birdsfoot Trefoil (7 clone); Olark
ferm

.
——

— ———
e —

nd profuseness of flewvering Flent Plant Date

Dzte a
Oleone ¥ June . erectness density of
19 219 24 26 2 6 12 15 Aversge of 5 plents harvest
per plot; 7 rens,

c-39 x 2.9 2,1 July 30
% July 16
g July 10

3‘50 X 1.7 1.9 _é J\lly 50

51 X 2.6 2.9 July 7

0-69 x 5.0 5.0  July 7

Q=95 X 2.7 2.7 July 16

¢-105 x 2.7 2,1 July 7

b = Depte ©
= Poriod

f flowering
of most profuse flowerinp rzted on the scele 1 = most,

5 = none, Rating of 1 « 35 shown here,
Plant erecimesst 1 = ersct, 5 = prostrate
Plant densitys 1 = denss, 5 = open
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Table 12b, Ronked means of sseds per pod; Pennsylvanie Birdsfoot
Trefoil (7 clone); Clark farm

— 4

Heana Leest signifieant renge
Clone of 12 pods (uncan's Multiple Renge Test)
per plot; 7 repe, 1 percent level

0-69 14,38

c-105 13,61

C-38 13,16

c-51 11,74

c-95 6.57

C-50 5,10

0=39 k80

X 9.98

F value 35, 35%

5% . 7287

C,V. perecent 19.33

*» Significant at the 1 percent level, -




Teble 12¢, Ranked meens of seede per gram; Permsylvania Birdsfoot
Trefoil (7 elone); Clerk fern
Heans ' Least sirnificent range
Qlone of seed from 6 pods (Duncen's Multiple Renge Test)
per plent, 2 plants per - 1 percent level
plot; 7 reps.
G-39 952
a-51 301
C-69 ’ 694
C-95 &50
C=50 608
C-38 590
c~-105 501 ,
X 897
F velue 20, 74w
S% 29,813
Q.V. percent 11,31

** Sipnificant at thd 1 percent level,




Table 124,

Renked meens of grome of se=d psr plant; Permsylvenia
Birdsfoot Trefoil (7 elone); Clark ferm

47

" ebrrrasen

Heans Least significant range
Clone 17 reps. {Duncen'e Multiple Renge Test)
1 percent level
c-69 6,08
£-105 5.65
0-51 4,15 I
C-33 2.53 l
C-95 65
C-39 «25
C-50 «20
b 2,79
F value 60, 15%%
5% . 3272
C.V. pereent 48,35

**8iznificant at the 1 percent level,




Red Clover Synthetlcs

Kentueky Red Olover plent cherseteristics and seed yield data are
found in tebles 132 - 13d. There was considerable difficully getting
the cuttings established in 1957 with clone 59-L38-525 loaing the most
cuttings, There was very little winter demage. Hildew was found on
clones 59=L38-700 and -273 with sporadic infections on clenes -700,
~845, -551, end =603,

Meedonald Red Olover plent cherpcteristics end seed yield deta
are found in tebles 142 - 143, There was considerable trouble zettlng
elone no, 9, type 1, estedlished in 1957. Trere was ne winter demaze.

There were no diseesed plants,




49

Table 13m, Average dete 1, 5, end 15 heads were in flower, period
of most profuse flowering, esnd meture blossoms per plant
at harvest; Kentuecky Red Clover; Clark fmrm

[ e e e e e

Date end profuseness of flowering

Heture blossoms

Clone Hey June July at harvest, 2
2% 28 3 2 5 7 9 11 15 19 283 5  plants per plot, -
5 reps.
59-L38=~700 1 5 15 111.8
-117 -1 5 15 95.8
-275 1 5 15 119.6
-525 1 5 15 1398
~551 t 5 15 161.8
-503 1 5 15 112.0
732 g 5 15 126, 4
-781 1 5 15 125.2
8331 5 15 | 81.2
| 87.4

B4 1 5 15

1, 5, or 15 = Date 1, 5, or 15 heads were in flower

= Period of most profuse flowerinz based on the sesle

- 1 = most, 5 = nons. Ratings of 1 « 3 shoun here,

Dete of harvest: July 21, 1958




Tzble 13b. Ranked means of percent fertility; Kentucky Red Clover;
Clerk farm

Means Least sirnificant renge
Clone of 4 heads (Duncen's Multiple Range Test)
per plot, 10 reps, 1 percent level

59-L38-551 65.52

345 80,05

833 59. 40

-7131 - 53,50 :

=273 56,39

=732 44,39

-525 35.20

-117 33.34

~-603 29,94

-700 16,45
X 45, 94
F value 25,64%%
8% 3,249
C.V. percent 22,36

*% 3irnificant st the 1 percent level,




Table 13c. Ranked means of number of seeds per gram; Hentucky Red
Clover; Olark farm

Heans
of the Least siznificant raenrge
Clone seed from 4 heads {Duncen's iultiple Range Test)
per plot, 10 reps. 1 percent level
59’!‘33—551 5690 T
-333 512.6
-117 £05.6
=731 452,35
~700 451, 4
=845 4ho 7
~-273 442 R
~503 440 2
=525 431,3
X 479,.2
F value 22,18%*
5% 10,09
C.Y. percent 6,65

#% Sirnificant at the 1 percent level,




Table 134,

Ranked means of grems of ssed per plant; Kentucky Red
Clover; Clark ferm

Hezns Lenst sienificant ranve
Clone 18 reps. (Duncan'’s Multiple Range Test)
1 percent lzvel

59-L36-273 13.97

=551 13,12

~751 12,68

=845 1.97

=732 10,93

=525 8,04

~503 71.30

=700 5,52

-117 4,50
X 10,27
F value 515, T**
8% .220
.V, percent 2,09

*#* Simnificent at the 1 percent level,
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Table 14a, Average date 1, 5, and 15 heads were in flower; period of
mest profuse flowering, meture blossoms et harveet, =nd
dete of harvest; lacdonsld Red Clover; Berker ferm

— o
Mature
Date and profuseness of flowering bloszomse Dete
Clone June July et time of

7 9 11 13 19 26 28 30 3 5 8 18 of hervest harvest

9,type 1 1 5 15 : 244 Aug, 26
12,type 2 1 & 15 149 July 24
23 type 4-1 5 15 150 July 24

1, 5, or 15 = Date 1, 5, or 15 heade wers in f{lower
= Peried of most profluse flowering based on the sczle
1 e« most, 5 = none., Ratings of 1 - 3 shown here,

Teble 14b, Ranked meens of percent fertility; lMrcedonzld Red Clover;
Barker farm

b e —
Meons Least significent range
Clone : per plent {Dinoan's Multiple Range Test)
10 rens. 1 percent level
No, 12, type 2 43,32 I
Fo, 23, type &4 17.50 ,
Fo., 9, type 1 5.51 l
b4 22,21
F value 82, 55
8% 2,124
C.V. percent 30,22

¥+ Bignificent at Lhe 1 peroent lovel,



Table 14¢. Ranked means of seeds per gsram; Msedonsld Red Clover;
Borker fern

Moans
Clone of the seed of 4 heads
per plot, 10 reps,

Fo, 23, type 4 567
Yo, 12, type 2 ' 545
No. &, type 1 sl
X 552
F value 1.25
C.V. percent 6.61

Teble 14d. Ranked meens of grame of seed per plant; Hecdonald Red
Clover; Borker ferm

== e
Heano . Leest aignificant renge

Clone 20 reps. - {Duncen's Multiple Ranze Test)

1 percent level

Fo. 12, type 2 8,15 I

No, 23, type & 4,50 l

Ho. 9, type 1 2,87 '

X 5,13

F value 30, 50%%

Sx .155

0.V. percent 42,30

** Significsnt at the 1 percent level,



White Clover Synthetics

Kew Hempshire White Clover plant charaeteristics znd seed yield
deta are found in tables 1%a = 15d. A virus (presuusbly) disease in-
fected ell clones during mid swumer 1953, with a Peir recovery from the
disesse noticsble towards lote sumcer and early fall, There wess no
winter injury.

Pasture Leboratery (Permsylvania) White Olover slant cherceteristics
and seed yield dats are found in tables 16a -~ 154, There were nc diseased
plants observed in this synthetic snd winter injury wez negligible,

South Cerolina Wnite Clover plant ;haracteristics end seed yleld
deta are found in tables 17a -« 174, A virus (presumably) disease in-
fected £ll clones., The dlsense was first observed next to the glfslla
synthetic {Barker®s) and progressed throughout the block; there was no
noticable return of plant vigor. There was nro winter injury; howsver,

there was a reduction in plant vigor due to lateness in gettinf the

giraw muleh off in the sprinc.




Table 15a. Average date 1, 5, and 15 heads were in flower, period of most profuse flowering,
‘ spread, plant density, leaf size, mature blossoms per plant at harvest, and date
of harvest; New Hampshire White €lover; Evans Farm

e e ]

Clone Date and profuseness of flowering Plant Plant leaf Mature
May June July spread density size blossoms
24 27 30 2 5 10 15 19 28 5§ per plant
"~ at harvest
MH-1737 1 §5 15 2.1 2.4 3.6 133
NH-1178 1 5 15 3.5 . 3.3 5.0 73
NH~-2075 1 5 is5 3.1 2.7 2,9 70
MH-2104 1 5 15 2.2 2.0 2.7 98
NH-802 1 5 15 2.4 2.7 2.6 i

1, 5, or 15 = Date 1, 5, or 15 heads were in flower
= Periocd of most profuse flowering based on the scale 1 = most, 5 = none., Ratings
of 1 -~ 3 shown here,
Plant spread: 1 = most, 5 = least
Plant density: 1 = dense, 5 = open
Leaf size: 1 = large ladino type, 5 = small

L

9




Table 15b.

o7

Renked means of seced per floret; MNew Hompshire White

Clover; Evensg Ferm

Means Least significant range
Clone of 2 heads (Duncen's Multiple Rence Test)
per plot; 10 reps, 1 percent level

NH-2104 1.76

RH=302 1.08

NH~1178 .85

NH=2075 B84

HE-1737 22

X 97

F velue 17, 4»*

8% . 1273

C.V. percent 1,43

*#* Significant at the 1 percent level,
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Table 15¢, Ranked msans of seeds per cram; New Harpshire White
Clever; Evans Form

Heans Least significant renre
Clons of the zeed of 2 heads (Duncan's lultiple Range Test)
per plot; 10 rens, 1 pereent level
RH-2075 2296
HH-2104 2208
NH~802 2065
NH=1178 1938
NH-1737 1576
X , 2016
P value 9.38%%
Sx : 92.
.V, percent 14 44

*# Sirnificant at the 1 percenit level,

Table 154, Hanked means of grams of seed per plant; Hew Hamoshire
¥hite Glover; Evans Farm

Clone Means

12 reps.
NE~2104 5,76
HWH-2075 : 3,47
1H-802 3,02
RE-1737 ‘ 2.2%
KE=-1178 - 2.0%
X

2
F walue 1
C, V. percent &0
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Table 16a. Average daste 1, 5, snd 15 heads were in flower; period of
most profuse flowering; plent spresd, plent density, leaf
gize, mature blossoms per saq, ft., und date of hervesti;
Pasture Leboratory (annsylvsnia) #hite Jlover: Qleric ferm

e

p———

Date snd profuseness of flowering

Plant Plant Leaf Meture

Clone May June

gpread densitvy size blossoms

19 24 27 31 2 5 7 10 12 19 28 per
Average of 5 sq. ft.,

plants per plot, average
A revs, 2 plants
rer plot

6 reps,

56-60 1 5 15 2.3 2,7 1.3 16,5
56=61 1 8§ 15 3e7 3.8 2.1 30,0
55-55 1 5 15 3,0 2,0 2.1 20,5
5656 1 5 15 3,0 2.7 3.0 35.3
56-67 15 2.5 2.1 Se7 16.2

1, & or 15 = Date 1, 5, or ?g_heads were in flower

Plant sprecd: 1 = most, & = least
Plent density: 1 = dense, 5 = open

Lesf sizet 1 = l=rge ladino type, © = small

Date of harvests July 15, 1958

= Period of most profuses flowerins bzsed on the scale
1 = moat, 5 = none, Rotings of 1 - 3 shown here,




Takle 15%,

60

’

Ranked means of seeds per floret; Pasture Lesboratory
(Pernsylvanie) White Clover; Clark farm

e e

Means Least simificant rence
of 4 heads (Duncen's Multiple Renge Test)
per plot, 11 reps, 1 percent level

2]

C,V. percent

- |
o0 |
1,49

1,48

1.15

1,14

535005

07348
15.60

*% Simnificent at the 1 persent level,
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Table 16¢. Ranked means of seeds per gram; Pasture Laboratory
(Pennsylvenia) #hite Clover; GClark faram

: A Keens
Clone of the seeds
from 4 heads
per plot, 11 reps.

Least sirnificant range
(Duneen's Multiple Range Test)
1 percent level

56=67 2015
56-65 1970
56=60 1882
56=51 1831
54864 1561
55=68 1508

X 1827

F value T.50%%
S% 50.50
C.V. percent 16,07

*# Sirnificent st the 1 pereent level,
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N

Table 16d. Ranked means of grame of seed per plent; Pasture Laoboratory
(Pennsylvenia) ¥White Clover; Clark ferm

HMeans Least sipnificant renge
Olone 15 reps. (Duncan's M:ltiple Renge Test)
1 pereent level
5865 12,36 I
55~64 7.96
26=61 ' T.12
56=56 4,62 l
ot 208 |
X 7.81
F valus 117,95%%
5% L5151
¢.V, percent 25,53

*x Jipnificant at the 1 percent level.
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Table 17a, Avercge date 1, 5, end 15 heads vwere in Tlowsr; pericd of
most profuse flowering; plant spreed, plant density and
leaf gize; South Caroline White Clover; Borker farm

——
= m—— ————

s

Il

Dete and profuseness of flowering
Clone HMay July Plant Plant Leaf
26 29 3 7 10 13 19 22 28 5 spreed density size

269 15 15 1.7 1.6 2,0
462 1 515 2,0 2.0 3.2
2682 1 5 15 2.6 2.5 2.1
3755 T 5 15 3.2 3.0 1.5
5157 1 5 2.5 2.1 2.4
4292 1t 5 15 3.0 3.4 2.2

1, 5, or 15 = Date 1, 5, or 15 heads were in f{lower

= Period of most profuse flowering, bosed on the scole
1 = most, 5 = none, Ratinzs of 1 -~ 3 shown heres,

Plant spread: 1 = nmost, 5 = least

Plant densitys 1 » dense, S = open

Leaf sizes 1 = lzrpe laodino type, 5 = smzll
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Table 17b, Ranked meoang of seeds per Tloret; South Carolina White
CGlover; Borker ferm
Means Least significant range
Clone per plot of (Duncen's Hultiple Range Test)
4 heads; 13 reps. 1 vercent level
462 2,69
2632 2.54
4292 2,44
3157 2.07
269 1.90
3756 1.50
X 2,26
F value 10,27%*
S% . 1072
C.V. percent 17.14

#*% Zimmificent at the 1 percent level.



Table 17e¢. Ranked meang of seeds per rram; South Osroline White

Clover; Barker farm

v
——

Means
Qlone per plot of
4 heads; 13 reps.

Least significant range
{(Duncan's ¥ultiple Range Test)
1 percent level

452 2401

269 2194
3757 2171

2682 2074
3755 1802

k292 1733
X 2086

F volus 26,11%%
s% 50,555
C.V. percent g,n%2

** Sirnificent at the 1 percent level,
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Table 17d. Renked means of grams of sced psr plont; South Caroline
White Clover; Borker ferm

e —— T T R R T ey
——— . =

Means Least significant range
Clone 20 reps. (Duncen's Multiple Ranpe Test)

1 percent level

Lag2 13,32
462 7.58
2682 6,42
259 ' 4,75
3756 4,08
3757 2.03
X §.37
F value 115, 3%*
5% <5574
0.V. percent 25.8

** Significant at the 1 percent level,
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Bromegrags Synthetics

Saratoga (New York) Bromegrass plant characteristies and seed yield
date are found in tebles 18a - 18d., There were no diseased plants
observed in the synthetic and there wazs no winter injury.

) Wiseconsin Bromegrass plant cheracteristics and seed yield data are

found in tebles 19a - 194, Neither diseased nor winter injured plents

were observed., -~
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Table 18a. First aznd last date of anthesis, olant heirzht, number of
' culme, node color, leaf type, date of harvest, and seeds
per spikelet; Seratoga (MNew York) Bromegraes; Berker farm
Plant Number Seeds
Clonse height of Leaf Ber
in culns Node color type spikelet
inches
Average of 5 plents per plot, 8 reps.
olive to
45-11 36,1 141,1 1isht green 1.0 4,06
brown to
4619 39,0 115,7 Liott Broon 2.6 7.41
4692 42,2 07.8 olive green 3,0 4,87
46-157 42,0 151,0 light brown 2,2 4,97
_14 ” < brown to
45-1565 42,0 182.6 licht brown 2.0 B 4T
Leaf type: 1 = srect, 5 = lazy (droop)

First dete of anthesis, all clones, June 15, 1958
Last date of anthesis, sll clones, June 26, 1958
Date harvested, all clones, July 15, 19%8
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Teble 18b. Ranked means of percent fertility; Saratozs (Hew York)
Bromegrase; Barker fers

Means Least signifieznt rsnre

A
Clone of the 3 center brenches (Duncen's Multiple Ranpe Test)
of 6 panicles per plot, 1 percent level

£ reps.

45-156 81,32

45157 76,14

45-92 62,94

4511 45.52

X \ 76.52

F value 10,%0%%

Sx 2,779

¢.V. percent 3,12

** Sienificant st the 1 percent level,
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Table 18c, Ranked means of seede per gram; Saratogs (Few Yorlk)
Bromersrass; Barker ferm

b e e e e e e e ]

Heans Least significent

Clone of the seed from (Duncan's Multiple Range Test)
3 center branches of , 1 percent level

6 panicles per plot, 5 reps.

45.11 327
46-157 278
4519 273
LE=02 271
bB-165 200

X 278

F valus 23,20%*
8% 6,434
C.V, percent 5«17

*% Significent at the 1 percent level,



Taeble 134.

Ranked means of grams of seed per plent; Seratogo (New

York) Bromegrzss; Berker

farm
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Means Least significant range
Olone 20 reps. (Duncan's Multiple Rsnpe Test)
1 perecent level

45166 101,45

46-19 81,95

46-'157 720 5'5

16-11 51,10

X _ 72.55

F value 65, 44%*

S% 2,514

C.V. percent 15,47

#* Sionificsnt at the 1 nercent levsl,
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Table 19a. PFirst snd last date of enthesis, nusmber of eculms, node
color, leafl type, plant height, seeds rer svilkelet, and
dote’ of harvest; Wisconsin Bromegrass; Clar ferm

Number Leaf Plant
Clone of Node color type height Seeds peyr snikelet
culms in
inches

Average of 5 plants per plot, & reps.

554 6D light brown 1 34,0 .60
55=7 67 purple 2 29.5 3.24
1 cht b
5510 69 14 s1ehe green 1 26,1 3.82
1/3 lirht creen
olive to 2 o
15 AT light green 10 22 1%
55-16 117 olive %o 2.4 31,6 3.5

light gresn

Leaf types 1 = erect, 5 = lazy (dreop)

First date of antheesis, all clones, June 17, 1958
Lest dete of anthesis, 2ll clones, June 24, 1958
Date of harvest, all clones, July 15, 1558
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Teble 19b, Raiked means of percent fertility; Wisconsin Bromegrass;

Clari farm
Heens ’ Least significant range
Clone of the 3 center (Duncen's Multiple Renge Test)
branches of & paniecles 1 percent level

per plot, & reps.

55-16 56,80
55=10 48,82
Eo=7 48,18
5515 - 13,98
5y 10.82
X 52492
F value 20,.88%%
5% 4,418
0.V, percent 25,75

** Sienificant et the 1 percent level,
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Teble 19¢. Ranked means of seeds per gram; Wisconsin Bromerraas;
Clark farm

Means

Clone of the seed from
3 center branches of &
panicles per plot, 5 reps,

Least significent renge
(Duncen's Multiple Ranre Test)
5 percent level

55=4
5510
55-16
55=1

£5-15

X

F value

Sx

C.V. percent

510
463
hdpdy
423
342
438
L o14*

30.38
12.52

* Significent at the

5 pereent level,
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Teble 19d, Ranked means of proms of seed per rlant; Wisconsin
Bromegrass; Clark farm

Heans Least significant raunge
Clone 1& reps, (Buncan's Multiple Range Test)
1 percent level

£5-16 18,9
et § 16.7
5510 15,1
55=-15 6.2
St 4,2

X - 12.2

F value 5197
5% i 1.068
C.V. percent 37.15

*% Significant at the 1 percent level
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Creharderass Synthetics

Belteville COrshardgrass plant cherscteristics and seed yield dnte
are found in tebles 20a ~ 20d, Initizl spring growth was slow, [io
winter injury or diseesed plants were observed,

Pennsylvania Orchardprass plant characterigstics and seed yield
deta are found in tables 2ie - 21d, Mo winter injury or diseased plonts

were observed,
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Table 20a, First and lsst date of anthesis, plant height, number of
culms, seeds per spilkelet, and dat~ of harvesi; Beltsville
Orechsrdzrass; Olark ferm

First date Lzst date Plant Ilusber  Seeds per Date
Clone of of height of spikelet hervested
onthesis anthegis in culms
inches

Average of 5 plants per plot,

10 reps,
A-11-6  June 12 June 25 23,8 73.0 1.57 July 16
34227 June © June 25 29,0 83,% 2.74 July 16
35=15 June & June 25 27.4 771 2,34 July 16
38-25 June 20 July 7 27,0 49,3 3.30 July 24

Table 20h, Ranked means of percent fertility; Belisville Orcherdzrass;
Clark {srm

Hesns Leset significant renge
Clone of the 2 center {Dunesn's Multiple Range Test)
branches of 4 panicles 5 percent level

per plot, & reps,

38-25 sh4
34-27 51,8

X i

F value 4, 34%
S% 4, 425
C.V. percent 24,12

* Significent a2t the 5 psrcent level.
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Table 20c¢. Ranked mesns of seeds ver grem; Beltsville Orchardgrass;
Clzrk farm
Means
Olone of the sesed from 2 senter branches of
4 penicles per plet, 5 reps,
5427 1232
A-1I-6 1228
32-25 1226
36-15 1180
X 1216
F velue 2,06
¢.V. percent 3.13

Teble 20d4. Ranked means of groms of seed per plant; Beltisville
: Orcherdgrass; Clerk ferm
Means Least significant{ rence

Clons 20 reps, (Duncen's HMultiple Range Test)
1 percent level

36-15 12,51

3427 12.07

35-25 9.51

A-11-6 8.29

3 10.51

F value 5.59%*

S% « 5017

C.V. percent T2E.36

*% Sisnificant st the 1 percent level.
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Table 21a. First and last date of enthesis, plant heisht, number of
culms, node color, end date of hervest; Pennsylvenis
Orcherdgrass; Barker farm

]
Firot date Plent Number llode Le=? Seeds
Qlone of height of color type per
anthesia in culms spikelet
inches
Average of 5 plents per plot,
rens,
HMIV=5 June & 25.0 30,5 light green 4 4,36
-1 J 38, 50, lizht brown 1 46
MIV-17 une 9 33.9 5%.7 £o ourple 2 4.4
XLI-E June 14 35,6 81,4 olive rreen 1 2.43
XLI-17  June 12 38,7 76.6 olive -reen 2.6 3.52

Leef typet 1 = erect, 5 = lezy (droop)
Lest date of enthesis, 21l clones, approximstely June 27, 1953

Table 21b. BRanked means of percent fertility; Pennsylvenia Orchard-
grass; Berker farm

Means Least significant renge
Clone of the 2 center branches (Duncan’s Multiple Range Teet)
of 4 penicles per plot, 1 percent level
5 reps, -
MIV-5 67.6
MIV-17 58,4
XLI-8 © 36,6
X 52.65
F value - 6. 419
5% 5.079
0.V. percent 22,39

** Significent nt the 1 percent level,




Table 21c, Ranked means of seeds per gram; Pennsylvanie Crcherderass;
Barker farm

Mesns Least sigznificent renge
Clone of the seed from {Duncan's #ultiple Ranpe Test)
2 center branches of 1 pereent level

4 panicles per plot, 5 reps.

XL1-3 1463.8
XLI-17 1439,6
MIV-17 1231.4
HIV=5 1042.6

X 1295.6

F value 11,705+
3z 58,1
G.V. percent 10,03

*# Sirmificant et the 1 percent level.

Taeble 214, Ranked measns of zroams of seed per plant; Pennsylvanis
. Orcherdzrass; Barker farm

v—
— —————a; -

~ Heans Least eirniflecnt range
Clone 20 reps. (Duncen's Multiple Range Test)
1 percent level

MIV-17 22,45
XLI1-17 19.39
XLYI-8 12.57
MIV-5 10,27
X 16,17
F value 26, 850%%
S¥ 1.10
¢.V. percent 30,43

*% Sironificent 2t the 1 vereent level.
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Timothy Synthetics

Indiena Timothy clone characteristics and seed vield deta ere
found in tables 22a - 22d., All plants lecked vigor with new srowth at
e minimum throughout the swumer, All clones were infested with timothy
mites. There wes no winter injury, bul numerous plants were lost in
clone 19 during the summer of 1958,

Rew York Timothy (Essex) clone characteristics snd sesd vield
data are found in tadbles 232 ~ 23d. All clones were infested with
timothy wnites, but there was no winter injury. Percentare of fertile

florets was extremely low in this synthetie,
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Teble 228, PFirst end last date of anthesis, plant height, number of
culms, node color, head length, ond date of harvest; Indiana
Timothy; Qlaerk form

First date Lepet dete Plant Humbey Haad

Clone of of heizht of Node color lensgth
~nthegis nnthesis in culns ) in

inehes inches

Average of 5 plante ver plot, 6 rens,

13 July 2 July 25 18,5 -3z gégvgugﬁﬁgn 3.13

14 July 2 July 22 26.7 57.8 l‘i‘éifi"gf-;’en 3,25

17 July 10 July 25  19.7 30,5 12}-%§Gr~f-§en 3,20

12 Julvu%ytgﬁu Sg%geé?s 15.2 21.8 . lggitbggg:n 3.0
ot horvest

Dzte hervesteds August 16, 1958

Table 22b., Ranked mesns of nercent fertility; Indiana Timothy;
Clarlc ferm

.
——

I

wr——r e —r—
— » s

Meens Least sipgnifiecant rance
Clone of 4 penicles {Duncen's H¥uliivle Ronre Test)
ner plot, § reps, 5 percent level

17 56.0

13 49,6

14 38.6

19 21,0

X 41,8

F value 3,54%

8z 2407

C.V. percent 4= 45

® Sienificent 2t the & percent level,



Table 22¢.

i
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Ranired means of seeds per grams; Indisna Timothy; Olark
farm

gt e — —
et ——

Heans Least significant range
Clone of seed from (Dunean's Multiple Renze Test)
4 panicles per plot, 1 percent level
6 reps,
17 2634.6 | [
15 2055.8
14 2042,6
13 1994,8
X 2182,0
F value 14,87
8k 78.536
C.V. psrecent 8.05

*#* Significant ot the 1 percent level,

Table 22d. Ranked mesns of grams of ssed per plant; Indlana Timothy;
Qlerk farm
. .
Memns Least signifieant renge
Olone 20 rens. (Duncan's Multiple Ranze Test)
1 percent level

13 6.43
14 8,13
17 5.99 ,
19 .67
X 4,06
P value 22,54*%
5% 5197
C,V. percent 57.24

*% Sirnificent at the 1 percent level.
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Teble 23a, First and last dele of anthesis, plant height, number of
culas, node color, head length, and date of hsrvest;
New York Timothy (Essex); Berker ferm

First date Leet date
Clone of anthesis of snthesis

Average of 5 plants
per plet; 7 reps.

Plant Humber Hode Hesd
heigzht of eolor length
in culms in
inches ineches

Average of © plante per plot;
5 reps,

48-30 July 13 July 19
434140 July 14 July 21
48-154 July 24 July 29
48-215 July 10 July 28

32,6 117.4 brown 4,30
33.0 161,0 brovn 5,38
2z, 138.6 olive green 3,98
25,4  175.6 +3H{TSETRE. 4. 46

Dote of harvest, all clones, August 29, 1956

Table 23b, BRanked meens of percent fertility; New York Timothy

(Bssex); Barker farm

¥eans
Qlone 5 reps.
48=215 12,86
h2-30 8.72
48"'1 5‘1 7-‘448
X 9.31
F valuse 1.12
C.V. percent 54,86
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Table 25¢, Renked means of gsesds per srem; New Yorl Timothy
{Eesex); Barker farm
Means
Clone of seeds from 4 panicles
per plot, 5 reps,
48-140 2288
48154 2208
42215 1082
4830 17581
X 2065
F value , 583
C.V. percent 30,03

Teble 234, Ranked means of prams of seed per plant; New York
Timothy (Essex); Berker farm
Heens Least siznifiecent range
Clone 20 reps. (Duncen's Kultinle Rence Test)
1 percent level
48w215 Lo12
1'}5—30 50 77
58-140 2.99
X | 2,95
F value 8, 5h**
Sz A769
C.V. percent 70.94

** Sirnificont st the 1 perecent level.
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DISCUSSION

This study has shown significent differences in the clonel per-
formance within easiern forege synthetice grown under Uteh conditions,

A comparison cen be mads petween the clonss of the elfelfa and
Fennsylvenie Birdefcot Trefoil (6 clone) synthetics thet were grown
under both saged and epen cﬁnditions. The initiation of flowering in
the 4 slfelfa clones under cages occurred over a 2-week period {clone
C-40 May 30, with clones Ke, 30-1182 and Minn, 265 Junme 12) while those
grown under opan conditions ot Newton were over a lewsek period {clone
C-40 June 5, and clone Ka, 30-1182 June 10), Seed yields were about
the seme under both open end ceged conditions with the exception of
clone Minn, 247, which produced about four times as much seed under open
conditions, The Psrmsylvenis Birdsfoot Trefoil (6 clone) showed merked
differences in plent cheracteristics between the caced and open clones,
Ssed yield per plant was reduced 1/2 -~ 3/4 under the cares as compered
to the open. Undoubtedly reduced light snd higher humidities under
the omges played & big pert in cheracter differenéea.

There was a distinet drop in seed yield for the alfelfs when the
4-clone erosses were compared to the single crosses, One msy assume
thet a higher percentage of selfing mnd a lower pereentege of cross
fertility probebly sttributed to this loss, This would =gree with work
reported by Pedersen (1953) end Wilsie (1951) in which they found =
reduction in ssed ylelds vwhen selfing was forced snd when restricted

erossing was praciieed,
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The elfalfa and birdsfoot trefoil (?ennsylvania Birdsfoot Trefoil,
6 clone and 7 clone) synthetics showed a reletionship between the least
seeds per pod produced, with the wmost seed per sram, and leest seed pro-
dueed per plant, This rﬁlationship vas also observed in the Sarstogs
Bromegrase Synthetic with percentage of fertile florets. This would
indicele & smaller seed for those clones produeing the leasst paécentage
fertile florets or seeds per vod and pesd weirht per plant. This
relationship wes almost reversed in the Kentueky Red Clover and the
South Carolina White Clover synthetles. These synthetics showed that
those clones producing the highest percentere of feriile {lorets or
seeds per floret slso produeced the most seed par plent end smellest
individual sceds,

Disease in the New Hampshire White Clover synthetic reduced the

gseed yield and affected other msasursble pleant charseteristics, Those

clones that were not diseassed failed to make s vigorous growth indicete - -

ing other unfsvorable conditions, The production of seed on this syn-
thetic under Uteh conditions would undoubtedly alter the original
phenotype.

A reduction in percentare of fertile Plorete in clone no. 2, tvpe
1, of the Maoedonmld Red Clover wes probably dus to its bsing selfed or
Pailure to eross. Flower initiation in clone no, @, tyve 1, was three
waeks behind thet of the other 2 clones and et 2 time when the other
2 clones had completed flowering,

The grese syntheties performed considerably different in Cache
Valley from their performance at the sourees of origin for those for
whieh informetion was obtained., The Seratore Bromegrass clones pro-

duced s nicher percentage of fartile florets and more srams of seed




per plant than was reported in New York. It is interesting to note
that the difference in seed produced per plant between the highest

and lowest elone in New York was 11 grams, while et CQache Valley the
difference was about 50 grams, This ecould result in the chanze of the
synthetic if seed were produced under Uteh conditions if the proportion
of seed produced was changed,

There was a wiae range in vercentaze of fertile florete and seed
produced in the Wisconsin Bromegrass synthetie,

The orchardgrass synthetics performed in mﬁch the same memner es
the other synthetics, there being o wide ronge in fertility and seed
yroduction,

There was e low persentaze of faortile Plorets in the New York
Timothy (Essex) synthetioc. This is hard to explain with the informa-
tion obtained in Utah. Vigor in the timothy synthetiics wes reduced by
the mite infestetion, but this cannot explain the leck of plant vigor
and growth by the Indiena Timethy synthetie, which failed to mensure
up to its performence at Purdue University.

Hany of the clones within the various syntheties produced little
or no seed, The;contribution of these eclones by seed weight wouid have
to be considered of no value to the makeup of e synthetic. However,
the contribution of these clones in the crossing complex mey be of con~

siderable value which carmot be mecsured at this stope,
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SUHMARY AND CONOLUSICNS

The effeeil of elimstie and envirommentel conditions was observed
on 15 sastern forage synthetics, nine legumes and siz grasses at Logen
and Hewton, Cache County, Utah., Plant characteristics and seed yield
dota were recorded during 1958, The seed yield deta were statistically
anslyzed by the Duncan's Multiple Range Test,

Significant differences in clonal performance were found within
each synthetic. Time of flowering, persistence of flowering end period
of most profuse flowering vaeried for the clones within the lerume syn=
thetics, es did the number of culms, and the period of anthesis for
the elones within the grass syntheties,

The mumber of seeds per pod or spikelet,»and/or fertility veried
for the clones within each synthetic, SBeeds »er pram eghowed great
veristion,

The grectest and most significent difference was found in the
srans of seed produced per plent, Hony clones failed to produce enough
seed {some clones within n synthetie produced less than 1 gram of seed
per plant, whereas some produced as high as 10 - 20 crans per plant)
to be of significant valus in making up & synthetle variety, While the
contribution of these clones to the synthetic by seed produced would be
low, the contribution through cross fertilization with other plents
could not be determined, but probably would be limited in value due to
sparceness of flowering,

In a study of this type, data collected in a one-year period

exnnot be considered as conclusive evidence to anything other then what



happened during thet season. Another year's stuéy wonld help to
jndieate any trends that meny of the fectors observed during the 1958
period would follow,

It mey be stated that a disproportionate contribution to'flower
production, time and period of flowering end seed production could ma-
terially change the synthetic., This could happen if seed for the syn-
thetie was produced under conditions differing from those where the

synthetie wes origzinally produced.
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Figure 1.

Variation in the Pennsylvania Birdsfoot Trefoil (6 clone). June 2,

1958, Evans Farm.
all clones.

Profuseness of flowering was at its peak for
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FPigure 2, Pennsylvenia Birdsfoot Trefoil (6 clone) showing one type
plent with the most and one iype plent with the least amount
of flowering., June 2, 1953, Evans Farm,



Figure 3, Pernsylvanie Birdsfoot Trefoil {7 clone) showing two types
of plants in the synthetic, June 2, 1953, Clark farm,



Figure 4,

Permsylvenia White Clover

no leaf marking, June 2,

.

showin
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Figure 5. Kentucky Red Clover showing the three predominant types of
plant growth in the synthetie, June 14, 1953, Clark fernm,



Fizure 6., Mecdoneld Red Clover showins the three types of nlent zrowth
in the synthetic. June 14, 1953, Berker feorm,



Figure 7.

Sarstoge Bromegrass, June 14, 1958, Barker farm,
ville Birdsfoot Trefoil in the foresround,
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Fipure €, New York Essex Timoihy showing the varietion omong the
L4 clones, August 8, 1993, Berker farm,
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