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LIFE HISTORY STUDIES AS RELATED TO WEED CONTROL IN
THE NORTHEAST#*

2—Yellow Foxtail and Giont Foxtail

INTRODUCTION

While scune fextul speaies are mnportant agroonomnie plants, several are
wueds.  Yellow foxiall, Setarvia luteserns, and green Yoxtal, 8. wirtdog, are cotw-
mon weeds of newly seecded areas in the humid rastern United States. Glant
foxtail, 5. faberni, has become i threat in recent years partienlarly in the Gorn
Hele.

Althoueh these sunmer annunl species are cotanen associales of botly
cultivated and [orage crops, relatively little s known rogarding thelr growth
characteristws.  Such information s necded o further our anderstanding of
thar hit,n]t:gy and coulogy of these weeds o perint o more inu:”igt:nt .'l],)],ll'(,‘!.‘\l'h
of thew mochanical and cheimeal control.

This bulletin presenty the results of a cooperative study ol yellow and
A foxtul perlormed by the Stores (Connecticnn) and Maryland Agriculturnl
Experiment Stalions as part o the NE 42 Clooperative Regional Research
Progect,

LITERATURE REVIEW

Several of the loxtuls are comsiclered to be weerls i the United States. A
recent wldition (o the hst s giane loxuol 1 was st repovted 1n 1936 m
Northern Virginin (2) and {rom this area bas spread vapidly to become preva-
lent theoughout the eastern hall of the Tloited States (8,9 24 25 30). 1t wns
reported 1o Towa in V4949 and has become ane of the most vigorous and com.
mon weeds of the state (24),  Giant foxtail resembles vreen foxtail hut i
Larger an all of its parts,

Donnancy m Seraria seeds s recopntved (V) bur Bnle informalion i3
avallable as to causes or means ol brogking the dornancy.

The elfeer of depth of planting on emergence of yellow and green foxtail
was studied by Dawson and Bruns (3). Cermination and emergence of wreen
and yellow foxtu} from as deep as 3 inches ib fine sandy Joam was reported,
In the field few scedlings developed from seeds oo the sol surface,  In general,
emergence was hest frown depths of £ w1 inch. Fmergence decreased with
incressed depth of planting. Cant foxtail has been reported to cmerge from
as deep as 5 inches (18),

Among the members of the genus Setaria, Hubbard (13) reported many
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varictes ol S0 cridis (Lo oand S0 fralica (L Beawy, He called 5. civiidic
wir extiemely varighle species and deseribed Lo varieGes --ambrgua and B ern-
megne, Ipaddition fue eepented (05 many vaneues e forms of 8. bacbata,
(Lo Kunthe Gleason 117 lsts theee varieties ol S, vz, cillering pri-
nurily o heistle characteristics anmd gaoweth habit, Hitcheock (121 notes vau-
abality i S0 macrentar Irva LB KL and Feenald (10 in 8, cotiedlata (1.3
Besin

Stanifovth (261 and Staniforth and Weber (281 investigaled the efleets
of yuellow Textinl an the growth and yield of sonbeans under Tone conditions
ol controlled sonl wunstre. "Phere was Tiode redoction i sovbean vields i
tmotsture wis adequate or liniting over the whole season or when it was
[ty 1o the end ot July {tune of poxd development) and then adeguate 1o
bean msturity, Wheno soil mosture was awdequate untll July and then Thuiting
veed up 1o 15%., Knake and

thes vest of the season, yields of beans were rer
Shte (19) also fonnd competition to be greater in vears of high ramnfall than
i vears of low June-Taly rainfall,

The efect of density of foxtail stand on yiddd has been swadied by Welber
and Staniforth (29 in sovhbeans using yellow loxtail and by Knake and Slife
(19} in soybeans using mant foxtail.  The former found nereased foxtail
growlh and bean yield reduction with sovbean stands of Jess tan 9 to 11 plants
per foot of row,  The latter found a continuous decrease o corn yields as the
foxtail spacing decreased frone %4 inches to 1 inch,

Nistor and Stanilorth (23) investigaied the competition between corn and
vellow Toxtail at three nittegen levels. They coneluded that on Town soils low
in nitrogen, the application of mtrogen lertilizer would be more profitable than
the use of costly herbuetdes (o conlrol weeds. Stuniforth [27) has found eorn
}'ir;'.]r_'l recluclions as ]li:,;]‘l as M) per cent with lale season ll}rhridﬁ 5]1{3\-.-*111@_‘ o
wreater reduction than carly season hybrids.

Growth reduction of crop plants trom an inhibitor produced by other
pilants has heen reparted by several workers (3, 4, 7, 20, 21, 22, Tn most of
these investigations a blo-assay method was atilized vsing Rlter paper contain-
ing the hibitor solution as a0 germinating substrate in a petrl dish. Evanan
(7] hy methods ol dilution, preparation ol solutions isotonic to the natural one,
and nentralization has shown that facers other than osinotic pressure and pH
are: involved 1o inhitntion.

S5EED GERMINATION

Procedure

Seed for the germination experinents wis collected i the field in the
Pl ef 1438, 1958 and 1960 at the tme shattering norually occurs. Periodic

attemipts were nade following harvest to indoce germinaion through altering



the viviromment or dhvowgh treatinent of e seed by chemical oy plivsical
mcans. Gerntination was nwasured iy placing M) wevds on filuee paper in o

pete el placed a0 reenimntor at BEF
Results and Discussion

Yoenraonw Foxran.

seed collected at the trme it shattered lrom the plant o Jawe s
Farled 1or germiinate. "This post-harvest dormancy continued {for several nonths.
This s an unportimt characteristic from aswvival standpeint,. Temperatonre
and mosture conditions ave favarable for germination in late sununer and ety

Lall. Any sarm season annnal such as foxtail would nol seevive long inennh

ter cotnplete s life eyele 6 0 gerrainated ol this Tate date,

The time period vequired fur aftecaripening of seed stored diy at room
ternpevatnres varied hetweenr seed lots collected o diffcrent vears.  [n Con-
nectieat Mg germination of 1958 seed was obtained by December 1, 1958 lyy
mnd-Novermber Tor 1960 seed but not until the (ollowing February | for 1959
seedlPhere was only a very lmited Turther inerease In pereent gernination
as dong s the seal was stored dey.
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Snee secd held divin the 1:1',1{}!';|(||l'}' wits 100 o enviontent anlike thed

found 1n the fBeld, the infucnes ol wo ringe of covironmments was ¢

vrerine],
Motstire wppeared to be the st mportant cariable mflueneu gernnination
i an experinent during which sampales were withdawn at 19 different dates
from mepteinber 250 1050 Fobrvare 26,0 1960 The onl teeanmnents wiving
aosignilivant inerease in periionation were the treatnents mowhich the seed

AR B n»rlrimuumi\_\' wcpnm-(] Lo roenist conchituns,

Lty expostice oovold nust or altertawe cold, wartn noist cone
clitons was elfeetive i promoting seomination. The west oflvetive teeatmenl
wits the burial ol secd in sodd i the fall. This subjected the seed 1o alternate

thawemng anel frevsing inoaddition t continuous moisture,

Atetpts wonerease gennitation by soaking in wator for 12 hewrs prior
t placing 1o the yerminator gave newtive rosults. There was no alomificany

Figure 2—Yallow Foxiail twad thewing Arst and second gluies and femma.



 EMBRYO

Figure 3 — Tellow foxtail sesd with glume: partialiy removed cxposing the toryansis

LTHC FEASe 11 8120 O wiight of the seed. 1l TESOTISG Witk evidenee that the
seec coat was not permiteing the absorption of water:; In other words, the seed
wias “liad”. To substanuate this observaton, seed was scarificd wirh sand.
piper or by inmutrﬁing M fnmiug TLSCY, followed by themughly rinsing with
water, Both methods of opening up the seed coat resulted inoa marked inerease
of germination. Muost effvetive was the soaking n acid for 30 minutes,

The increased absorption of aqueous solutions into the caryopsis following
scarification was demeonstrated by soaking both scarified and non-scarificd
seetl 1 Loefler's blue dye Tor 24 howes, Little or no dye could he detected in
the carvopss of non-searified seed. The dye was quite evident, however in the
searificd seeds, There was aclose coreelation between the percentage ot seeds
absorbing dye and the geroination percentage of a particalar seed lot Thirty
seedds of o tor of seed which had over-wintered in the soil absorbed dve while
dormant sved stored drey had only 3% ahsorbing the dye, The increased geris
inatiem fotlowing ovee-wintering of seed in rhe sl iy probably asseciated with

the seanfying effeet of alternate thawing and Ireeaing.
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Genninabde seed which bad oot been searificd shawed dye entey fust in
the Dilone v This indicares that the Tilum s the st poetal of water entey
doring alter-vipeming oo diy enyviremieng,

In addinon (o the mochanical teatioents previonsly deseribod, several
chemival teatments were evaluated.

Soaking seed in elther NELCNCL, or KN, solulioons ot 1 to 2% ratge
sirmificantly ncreased the pereent gerwination frovn an averase ol 15% o

A or nre. A doubiling in germination percentage was obtaimed inoseed pre

vionsh searifiesd] inoacid. Magnesiom niteate had relatively litde cHeet whien
cotrrl o NITTINCY o [WNO,

Treatients with the I"ullnw'mg chemieals s negative o adverse

results: indolacetic acid, thinnrea, methyl aleohol, fiydrogen peroxide and
EPTC.

The dal given above on eaking dorminey of yellow Toxtail point
clearly tn non-absorption by the seed coat asx an itnporlant facto preventiog
germinption of yellow foxtail once after-ripening has oconrresl. Any condition
which wedkens the seed coar such as decomposition or mechanical erosion from
alternate thawing and freezing will pennit genomation o viable seeds

The after-ripeaing period Tound necessary tor germination of foxtail
embiyos was shoctened by seaking seed in 25 ppm patassivin giblerellate solu-
tion, 10 the secd cont was scarilied enabling waler absormtion.

Chianr Faxran,

The seed treatment which wag mest effertive in inducing germination of
giant foxtal was starage for two or more weeks at a temnperature of 4671,
If storage was under both cold and meist conditions, pemmination was in-

creased.  Storage of seed collected In the fall of 1937 at 46°F on maist flter
paper for 2 weeks save a vertiination of over 90% in January 1958,

PROGRESSIVE DEVELOPMENT

Procedure

AL both College Parck and Siorrs, previously colicetard seed was planied in
wide-spaced nursery rows with the seedlings within the vow thinned o stund
2 and B and 2 and 12 joches apart g the respective stations. At Storrs, a
heavy volunteer infestation was studied with selected plants being separated
12 inches from adjacent plants by hand weeding,  Data recorded periodically
at both locations doring the growing period inclnded maximmn extended
height of plant, number of tillers, and stage of seed head development.

A greenbouse study at Storrs was carried out during early spring (Febru-
ary E{]-I\Jhij' 2} during the short day photoperiod. A Jong day treatment was
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abtained by continunus exposure during the hours ol darkness 10 0 K watt
icandeseent light,. Measarements periodhically recorded mdicared iaxiinunm
extended height, mnber of titlers. nwnber of leaves and development of
mflerescunce.

The effeet of shading on grewth was deternnoed at College Park in a
greenbouse experanent. Cooteolled shacing was obtaimed by usingg frames of
parallel Iaths with ditferem spacings betwsen the laths, The light intensity
of full sunlizht in the greenhouse during this period as mewsured with a Weston
ilumination meter avernged 3300 fe, The bght intepsity nnder the laths
wits toeasared by the swing methnd using the photocell paddle of o Weston
loot candle meter. Readings were made at vancom [.l-!‘-*'lm.*i and thus an average
fr hoth the shaded and vnshacded rens was oblaiaed.

The wendency of yellow foxtal 1o recover frein mechameal contral neth-
ods was investigated by determining the abihiy of several calins to re-vstablish
by striking rool. The ability of yvellow [oxtail to continue seed head formation
following chipping was also delenoined.

T'o determine the oecurrence of biotypes, sned was colleeted fron indi-
vidual p]anlﬁ at both locations with each stalion having one selection from the
other state.  Seeds from individual plants were planted the Tollowing vear
and periodic measarernents were wade of height, tiller nunber and secd head
tlg\-‘{_‘.](_}[)'.rm_:nl'. Teo determine varation i suscepiibility to datapon treatments,
the selections were troated in the Reld with 2 pounds per acre of dalapon and
i the grecohouse atthe 2 leal stage with 2 pounds acid equivalent of dalapon
or at the 4 leaf stage with 4 pouneds per acre.

At Stores the influence of varving fertility levels on vellow foxtal vields
was cdetermined as waell as the leed stoll analysis vsing standavd methods,

Resulis and Discussion
VEsErative DEVELOPMENT |

Heght inceeases i yellow Toxtal followed a typieal siginold growth pat-
tern. Growth up to 2 to 3 inches was quite slow followed by capid growth up
to the tirme of heading.  Gennination both in the greenhouse and in the Aeld
occurred rwver a protracted tme period. This prolonged germination period
can be amociated with the hard seed characterstics of this species as pre-
viously discussed.

Thur final height was determined Lo a large extent by the ume of germin-
ation. Plants starting to grow in midswmer produced seed heads in o shorter

periud of thoe and consecuently achieved [ess height. This was attributed to
a phataperiodic response,
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The influence of day lensth on jointing avd subsequent heacling wis
estublished i the arcenhouse experiment  (Table 150 Under continuous
light conditions, no head formation had occorred even after 12 weeks nf
gronvth. Heading had stared by the 7th week on plins subject 10 notnal
short daylight conditions of late winder.

Tohte 1. Tellaw foxtail devalopment under teng @nd shert day light conditipns.

Pharogicrivad T __h_'umbur_n-f_.;fwkp; after rinefycore )
- i 7 e T 1
Maxnnun height in inches
Long day 4.0 1.6 EN! 17.0 184
Shart day 8. 1.5 13,6 i ERAH
Frimary (ileex per plunt
Lory, day 07 1.1} 42 24 A
Short day 1.0 2 1.0 3.3 A
Leswvers puier plant
Leamg day Y . LT 14.9 TR0
Short 7.0 10.] 131 1.7 14
Seed heads per palant
Long day Mot Moo Mony Nong N o
Short day Nene 1.0 SRt 7.0 7.0

The principal tactor determining the weight of individual foxtail plants
15 the munber of tillers,  The Grst or primary ullers Torm from adventitious
budds i the kower nodes of the inidal calm. These tillers in tuen iy prodoee
secondary Ullers,  Many tertiary Gllers are produced as well.

Tiller numbers varied greatly from plant o plant with both spacing and
duy length being contrelling faclors. Tn an owtdoor experiment the IV BT
for the Maryland plants was 75 tillers for plants spaced 8 inches apart but
only 26 lor plants spaced two inches apart. Plans in Connecticnt sveraged
the same number of tillers at the two inch spacing but only 80% as many as
im Marylund at the 12 inch spacing,

Further evidence of the effect of spacing s given in Table 2. In 5 natwial
nfestation only two tillers fotmed per plant as compared to 56 tillers on plants
spaced 12 inches frem other plants.

The influence of day lemgth en tiller information is also shown by e
data in Table 2. Spuaced plants which did not germinate until July were
markedly restricted in totel owmnber of tillers formed.  Since there 8 one
seedd head per tiller, the number of seed heads was also redaced on the late
gﬁr'mimning ]11.;:,[1t5.

In a Maryland experiment, the warked inflnence of shading upon devel-
opent of yellow foxtail was established,  The data are given in Table 3,
Shacing siyaifcantly decressed hoth plant height, oumber of tillers and dry

11



Table 2. Yellow foxtail development os influesced by deonsity af stoad

Hiland T T ' Taale of ohserviting _ o
Tuly 20— o Aug 11 wo T meen 1T
Maxinuno hencht 1o mehes
Spaced- 9.0 134,00 1.0 AL ERRI 124} 5.0
Bomi-pared 1 410 250 24 L 41.0
Spnaced-late* 20 4.5 Hi) 15.0 2.0 vi.b KL
Tillers juer plart
.‘":pm'l'.'..r-: CoN WAl 5.0 $3.0 SRR} 35,0 56.0
Mo -gpaied . 4 2.7 2.4 2.3 2.0 2.0
Spuceed-late’? - R hod .0 HA T R 11.0
Seved leads pec plant
.‘-§|m:-.1,‘rl'-' AR 1.7 ELURY! 47.0
Muorsspneed 0.7 1.0 2.0 20
Spseeedd-latet . - A7 fﬂ'l
TSEL‘:'E, Clonmnectiear 8.
TPLanrr no eloger than 172 inehes o other phnas
Mare st enserpenee as comparet! with ather plats
Tabl= 3 The offact af thading an tha growth of yellow end geant foxlail.
- : ' ) “No ol Av dey wewhl
_ . e YA 1Y ] _Plaml !'[ei,l:hl__ltr_-l_r_a] tllers L IME plant {pm) _
Yollpw foxcul .

- (h 230 .| thya

6l 194 247 LN s

a 15,4 1t {0092

Chiant foxnail

{1 24K .0 1.07

ny 2000 2y 0271

an LL.61 10T .0 .

"fT:';i:gnifil':m'L dheereas: ol the 5% lovel
FRivuificant decresse wl the 1% level.

weight per plant of both species, At 60 prr cent shuding the diy weight was
docreaserl two-thirds while at 90 per cent the dry weight was negligible.

The degree of recovery of vellow [oxtwl after elipping to a two inch height
on August 29 ut Storres, Connecticut was noted, "This elipping did not prevent
the formation of very short tillers, each producing a seed head,

Cultiviation was shown to be an imperfect way o conrrolling yellow fox-
tail sinee culms placed i a moist reotiog medium rooted readily.  With bath
giant and yellow foxeail at least 7539 of the prunury stewn and At tillers
rooted as did at feast 50% of the seeond and third tillers.

The seed producing potenntial of vellow foxtail was shown by a seed count
of ¥ individuat seed heads. The average count was 180 seeds per head,

Yellow [oxtail was responsive to increased  Tertility levels as shown by
the data in Table 3 The preatest response wos obtaned from nitrogen. Fight
hundred T per acre ol 3-10-3 resulted in over 1800 1h by matier peroaere
while 8O0 h of 10-10-0 gave 2500 1h dry matter,
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T hte 4. Responsa al yollaw faxtel 1o uﬂryihg fartility Biwgls,

) ”ll"'-r'LIiFi:m-r in I A ) Hlfr-‘. Fey '_m e
-0 a-1k 4 17010
MO a-1012% I
KN 21 I P Ui

Yoellow fostnl s o frequent component ol lorage enn during the vein of
secliong. A Teed stolt analuds of plimts ot in carly bloon indieaded o bigliey
}H'Ult‘ill conent thao that found in lILIII{JtII}' ab the swme stape, o saoew
aveater fat content, and lower fber costent The analvsis indicated 10% pro-

win A7 Dar, aned 2D 9% ndwer.

BIQTYPES

I general, considerable varliton in size of plang, habo of growth, and
tine of blooning was observed hetween seecd lols. Varintion amene the 15 16
o =
20 plants mesured within o seed Jot was relatively slight,

[esielts Tremn o0 19549 stady ol hele

TN losdal |.ll.'l!'lth' m ,[\’Im'y‘l;i_m] are

siven an Pable 500 The maher wide sange Between seleetiaons is evident. The

Table 5. Variatien in dovelopment between selactions of yellow foxtail ploants,

-{Jl'lljn.'.'ln ol el I FI'.IrI': Hnrl:'hl lem| ";l-':lll_lr Ladeiye H o=t pl,lr YT IO | -

Miryvlangd
Fivamicg 35 2004 Yoy 1Y Plaeel dowsh
Tharehoslor 44 i B ™ 17.4 Sof1 deneh
Oavoline A 4 TR Yy il Flas! rlizuh
Caroline 8 E3H F5.5 Y eg 145 o1 E.iﬂllﬁh
Talba 24 1541 M 16 Suft dench
Lhieen Anne Az 14.8 Mo B Milk
Montgornery a3 20,1 Mo 14,7 Flard dough
Prinee Ceoreu 41 145 Mo R Hard dough

Connecricnt . 11 14.5 Yex 14.5 Hiird cdough

range in height from 23 to 43 an was largely a rellection of the tendency of
sonne sclections o wswme a more prostrate habit of growth, There was linde
correlation between height and degree of lodyging.

Giant fovtail selections varied in height from 104 to 150 v and in tiller
numnber from 7.0 o 151, In general, the giant foxtail was taller, had fewer
tillers, and way less variable than yellow foxtail.

Boath  foxtail species displayed  considerabie variability in response 1o
dalapon treatients. Plants not sprayved until the 4 leal stape were wopovarily
injured bur Iater recoversd when spraved with 4 b per AL When sprayer
at the two leaf stawe with 2 Ib per A considerable vacialion between seleclions
was Observed.  Somce selections were killed while others were stunted bt
produced seed,
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COMPETITION IN ASSOCIATED GROWTH
Procedure

Yellow foxtuil and allalfa were grown alooe and o nssocialion in greens

v 52 l.'}i[n't'iuu:nls. Fiilteen |.!!:mI..% al rach H-EN.‘.I'LHH. lomie v e oaxkure, e

erovn n eans B inches in dinmeter of approximately one gallon KI7C
The feetiliny bevel wias the variable conploved. Sarl mosoure was M-

tuined newr Beld copacicte. Light competitions was nat considired te b an

pupentant variable beeanse of the relatively Tew plants per pot. When the
affalfa started to Bloom the top and rovt s was removed for dey weight
determinatons and tissue analysis for Poand Ko Phosphorog was determined,
alter eivestion, colonmetricslly using the Vanacoolybdate aethod, Trans-
mission was measured with an Fvelvn photo-clecirie colorimeter with a 420
nun ey Potassinn was determined on ao “Advanced Flane Photomoeter”
nsire Lithivem as an internol standard.

Results and Discussion

The marked competitive ¢ffect of foxtiuil on the alfalfa seedlings was in-

Table &. EAwact of forbillty lavals an oifalfa ond yallow Fextoil alane and in ossociotion.

Top ;rc:-\-;' th

Fretility level Idry muatticr per pot lom)
b,/ A Allalka Furxtail
_ N_-I"fl.{h-f‘:-.-(:‘i_ ] _ _"_."..Lﬂﬂt' . A:m:ri;lliunl Alan Assoviation
40-150.50 1.1 D% 3.2 LRt
HIO0300- T4 1.0 (.7 1.9 34
MU -B00-24H) 2.0 1.5 r 54
Avergps 1.5 0.6 5.0 38

dicated by a 60 percent decrease (1.5 to (.6 gm) in alfalfa yvield when foxtail
wis grown inoassociation with alfalfa. The foxtail was decreazsed only 25 per-
vent (9.1 to 3.8 gm) in association. Yields of both species were increased by
each inevement of fertilzer excéept for alfalfa when grewn in association with
foxtial.

It s evident that the increasing fertility level did not increaze the com-
petitive ability of alfalfa over foxtail.  ‘The foxtail response was greater, thus
rendering this specics cven moere competitive,

Tixgne analyses for K and T' in the top growth of each species was made
1o allow evaluption of nutrient absorption as a competitive factor.  Table 7
shows that in alfalfa alone, the P and K percentage tended to increase as the
fertility level inereaset. The increase in P and K in the slfalfa growing in as-
sochation with vellow foxtail was much less. The P oand K content of alfatfa
growing in assockation was no greater at the nghest fertility level than in alfalla

14



Table 7. ERect of fertility levels an potossivm and phoiphorous conteni of yellow faxtail and
alfalfo grown alsne ond in oiscciotion.

alb i Wi st il

*e K in top errwth

Furiiliey! Lilalla P inx tanil Mdalfa Fierul

level Alohe Asieraneg Alene .-\mn.intiml Alenn _ .-\.'c:mt:'unl_iml: ) rllun_e _H\ﬂ:i'i'.!lipn .
O N I L Y} 1,201 0.15 0,14 (15

I 1.5 (4 20 £l iy 14 {117 .14 0,1

T 1.4 [.5 21 2 feh a1g 1h 14
Averapn 1.9 1.4 21 4 {r21 017 14 16

e treatomenmts gy alsle b,

srowiny dlone ot the Jowest Tevtility Jevell There was essentinlly no clingae in
the Toxtail, alowe or Iy asseclotlon, as the fertility inereiased.

These date indcate relatively greater alsorption of P oamd K by fosold
than by adfally prowing inogssociabion, Uhis 1 Iine with the work of Dirake
et el {(6BY on the relatively high uptake of K by plands baving o low cation
cexchange capacity. (21 srasses studied, these workers found foxtal w lave
the lowest exchange capacity (104 e/ 100 pon). The capacty of allalia
rools wits found (o be four times as great. When either P oor K levels i the
sonl solution are lowercd o o level which may be lnatng, the wreater ah-
sorpive ablity of loxtail Ny beconne critical in the j__;:'mm‘f.]l of alfalfi.

A Maryland experiment with alfalla confirmed the failure of an increased
fertility level to deerease foxtail competition with alfalfa. The results with
soybueans differed. Under low Teralivy, guant foxtul covset] o decrease inodry
weigrht of soybeans while yellow [octail ehed not eause a change  High fertility
resulted inomo change with giant foxtail and o marked increase in vield of

sovheans growing with vellow foxtail
PRODUCTION OF A GROWTH INHIBITOR

Fracedure

The Connecticut experinients were tade from extracts ol yellow foxtail
obtained as follows, The tissue was dried in a forced air drier at 60-65"C for
24 honurt and pround to pass a 40 mesh sieve In o Wiley mill. Five grams of
the ground material was added to 100 ml of distilled water. This mixture
was autoclaved for 10 minutes at 15 pound pressarve at 260°F and then Alered
on 4 Buckner funpel. The filtrate was again autoclaved as above

Details on the varions procedures employed are given by Yokwm, Jutrs
and Peters. {31

Rezults and Discussion

Secds of Ladino clover, sweet clover, birdsfoot trefoil and alfalfa all die-
played reduction in germination when aqueous exteacts of yellow foxtail plant
nssue were used for wetling the Alter puper einployed as a germinating medium.
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Figure 4 — Inhibition of alfulfa seedlings yrowing an Foxtoil Misswe sutract
compared with normal grawth

When yermination did occur many of the radicles wor abnormal, being thick-
ened and reduced in length, Sotae inhibition, but distinetly less, ocenrrid from
viant foxtail extracts.

Since alfalfa consistently gernminated less than 15% in the presence of the
foxtail extract and gertninated (0%, with water only, this species was chosen
as The lio-2ssay jalant

Using the bio-assy method of detecting the presence ol the inhibitor, it
was found that the inhibitor was present in cither fresh or dried material. In
the Connecticul work extracls from tops or rools were siually inhibitory.  The
Maryland work, however, indicuted that the tops contained more of the in-
hibitor than che roots.

An attempl was made to characlerize the inhibilor usimgr o series of
chemical procedures. Tt was found that the inhibitor was stable to auto-
claving at 260°F. However, since it wias destroyed by ashing, an erganie
substance wis sugnzested,

Centrifuging and [wezing hud po offeet oo the inhibitor. Methanol ex-
tracted] the inbibitor in a soxhlet extractor while ether, chloroform, benzene
and weetone did not. Dialysts of the water extract removed the inhiblitory
lraction. Ne absorption ocenrriad on AR-120 rationic jonic amberdite exchange
resine in either Connecticut o Maryland tests. Resules with the TRA 400
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anberhite annoie exchange resing wers inconchisive with no retennon observed
in Connecticnt tests but with retention ocommnngs 1o Maevkind tests When
passed througl both exchanges. no retention eoourred,

Using rlesconding chromatography and a 4-1-5 N-buevl alcohel, acetic
actd. waler sulvend, o was Tound that strong absorption occurred o areas 2
and 7 owilth B walues of 0000 and 0,75, These sections of the chromatographs
show o stronyg test for suear. The exact sugar involved has not heen de-
e ined.

SUMMARY

If'.l‘u\' mlLl ;_‘;i{!.['lt [H;\.’.Lil” Wl [,l(_!l'rl,')l'l‘l!r,‘l,l l)} ||1(_‘.

A c:r.:nimr:ui‘.'t: Htll(,I)-‘ 0] ¥
Storrs {Clonnectiour] and Maryland Agricultural Experiment Stations as part
of the NE-42 Cooperative Restond Research Project. Yellow foxtail was found
to huve mere morpholagical varahihity.

Py of vellows foxtail seed was associnred with nupermieabiliny of
the seed coat to water Weahening the seed coat pormitted geninination of
viable sceds. The percent geomination was mereased by having [ ote 290
NH NG o KNCEH v the water,

Ciant foxtal was suceesstully wermninated when held o a woist condition
at 40°F for 2 werks,

IHeght increases movellow foxiil tollowed o typical sigmowd groweh po-

tern, Spacing influenced tiller number with uncrowded plants praduecing an

Averragne ol 30 or mare Lllers pur ant as comppared with Geo tllers o croweled
Pplants,  Lang dayv Light conditiens inhibited seed head formation bt mereased
tiller formation.

shading severely reduced the proweh of hotle vellow and wiant Toxtail,
Clipping yellow foxtail did not prevent seecd head formation. Plants diswirbed
by cultivation rerooted.

Analysis showed that yellow loxtul cut as lorage was inowe nutriiious than
tinwthy. Tt was highly respongsive to nitru;;":_‘.n fortiliver. Yellow foxtail com-
peted with alfalta for phosphorous and potassinm, decrensing (e yleld and
mineral content of this legiane.  Binder leaw fertility, stant foxtall coused a
decrease in dry weight of soybeans,  Fligh fertility caused a marked increase
in ylelds of soybeans growing with yellow foxtail hut had little effcet wien
this lemmie was associated with giam Toxtail.

An toclaved, distilled water exiraer of )-t'”ﬁw fosctonl taditlinee (e -
mination of alfalla seed. The imhibitory material was o sugarlike substance,
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