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Introduction 
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and a field experiment 
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mlroduccd a regulator valve to the' 
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IOllr ITplicariolls. It' whole plots wen' 
limo of applicatioll and the sllh~t!h 

t;, Ikp:trllll('I1! 
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plots concentrations at FW-450. The plant material consisted 
of 192 roots from eac h ot three com mercial varieties (A54- 1, 
A64-6, and A64-7), a total oE 676 roots. The roots wer(" 'grown 
ill 1967, overwintered in a root ce llar, and planted on April 30, 
1958. Eac h replication consi sted of three bLocks, each block 
representing a var iety. Each variety block was divided in to three 
gro ups of I·our rOI'·s. One gro up was g iven an initial appli cation 
at emergence (May 19). A second group was g iven an initial 
appLication at early bolting (May 29), whiLe the third group 
in each bl ock was given an initial application at the pollen
moth er-cell stage (June (i). One row within eac!l group was 
untreated and served as a check and a pollen source, one received 
a treatm en t 01' % percent, one 1.0 percent, and one fl.O per
cent FvV-450 by weight. Each row consisted o f four pl ants 
spaced 2 feet apart with 3 feet between rows. 

Modificat ions 01' th e split-split plot design were made to ob
tain information on the effect o f repeated applicat ions. Each 
pLot treated at emergence was split in half, and one half, chosen 
at random, recei ved re peat trea tments a t th e ear l y bol ting and 
p()llcn-moth e r-cell stages w hil e th e other half received only the 
emergence spray ing. The plots treated at ear ly holting· also 
we're divided and one- hall' received an additional treatment at 
the po ll en-mather-cell stage . 

Data were obtained for the following characters : period to 
hrst liower ing, period from first flowering to first pollen shed
ding, seed yield, percen tage of plants which shed pollen , and 
germination percentage. Period to fi.rst flowering was measnred 
as the days from May 3 1 to the date when the first flow er was 
observed to be open. Date of first poll en shedding was record ed 
as the first day on which any flower on the plant was observed 
to shed pollen. Period From first flowering to pollen shedding 
was the days from the date of first fl owering to the date of first 
pollen shedding . Th e data li sted were taken on an individual 
pl ant basis. Germination percentages were obta ined for th e 
foll ow ing treatments: check , 1;3 and 1.0 percent applied at the 
poll en-math er-cell stage, % and 1.0 percent applied at earl y 
bolting, and % perce nt appli ed at both ea rly bolting and the 
pollen-mother cell stage. Composite sa mpl es of two grams of 
seed from each of 24 plants from each treatment were obta ined . 
Eight 100-seedbali lots were taken from eac h Stich sample. Th e 
48 lo ts thus obtained were arranged in a randomized complete
block d esign in th e germ ina tor. Cermination percentage was com
puted as the percent of seedhalls showing at leas t one radicl e. 

Since th e three variet ies were segTegating for red and green 
hypocotyl color, each root in the field was classified for hud 
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color, and h ypoco tyl color counts were made on tlte open -p olli 
na ted progeny o r the green-h ypolOty] plants in tiJe check plots, 
ill th e c hec k plots in the polle n-moth er-cc ll gro ups, in th e plots 
lu which tile Vi percent tre:llrnent \\'as applied a l the po ll e n
lllmher-ce ll stage , a nd in tlIe plots to which til e 1,0 percellt 
Irea II11 c n t was a ppl ied at the po l le n-llIotlIer-cel I slage. If an 
apprec ia ble amoullt. or selfillg were oCCllning ill tlIe g recll-h ypn
coty I pa rents, th cn a COIll parison 01 t lIe percentage or red-hypocoty I 
plallls o htained in the proge ny or gree n-hypocotyl plants in tlIe 
check pInts with the pen:e l1lage 0/ recl- Il ypocoty l plants in the 
progen y 01 g-reen-hypo(otyl plants in th c Lre ll ed plots should 
give a n indicaLion 0/ tlIe effect iven ess of the game tocide in pro
llloting (TOSS- lerti I i za lioll. 

( ; 'r r:e'lt /IO IISf' E.\ /)(: rillu: III 

'1 lI e grccnh o use plant ing consisted 01 40 quartCl roots of 
each 01 two inured lines ; 52-407, wllic lt has rerl roots, and .".i4-5 GS, 
which l1as yellow roots . Th e quarters of th ese lines lI'ere a lter
nated . Spra y applications consisted of a Y2 percent solu tion or 
FvV-4:>O, Allernate pairs d plallt s, aile 01- eac h inhred , were 
spra yed; thus one-hall 01 tlIe plants of eadl lille were treated 
whil e the oth e r hall were untreated anrl served as poll en parents 
and as a check on the cHect ivelless 01 the spray a pplications. Of 
th e pairs of sprayed plants, onc-halt received two applications
one a t the e m e rgence Slage (.\pri l 2R) and a ile at tlIe early 
bolting stage (l'vlay 12). The oth n pairs or sprayed plants re
ceived an additional spraying at the poll en-mother--cell stage 
(May 26). 

Hypocotyl color counts on p rogeny of 54-;)()!) were marie on 
composite samples oj seed from the unLreaLed check plants, the 
pl ants sprayed twice , a nd the pl ants sprayed three rjmes. Since 
:>4-5(j;') is sell-terti Ie, the percentage 01 reel hypoco tyl plants in 
progeny o[ ch ec k plants as cOlllpared ,,,ith the pe rcentage ob
tain ed in p rogeny 01 the treated plants prov ides a measure or 
th e cffeCLiv ell ess 01 th e g-a metocide. Seed yi e ld was llI easurerl as 
gra ms per plant. Composite sZlInplcs 01 seed from eac h or the 
three treatments from each illhrerl ,\-ere lIsed to obtain geflnina
lion percentage hy tile meLhod described lor rhe Jielrl expl'l' ill1cnt. 

Statistical ,'VIef/lOris 

The da ys to fi.rst fl()\\' e rill~ alld seed yield data Iro Jl) the held 
experiment were subjected to ana lys is of variance. Since a single 
urthogonal analysis of the design lIsed was not possihl e, sepa rate 
analyses of va riance \\' e n' Illad e for tilli e of singl e' application 
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and [or Illllllbcr 01 applicatiolls, (:ili-squarc was used 
for the data ()lJ oj piall(~ shedding pollcll, Id,crlllination 
pcru'lItag'e, and yl co]o!. 

Results 

The n'sldl~ 01 t he [wid and gWCII/t()IISC will 


Field F:\ /)(: Ii m nil 

Homogellcity cilisquare tests rn'Cal that, ror the sing-Ie appli 
cltiollS. the emergence and early-bolt applicatiol)S are differ
ent in percellt oj plallts slJecldlllg pollen wilh odds iJetwecn 19.1 
and 49: I 1 bk 1). Further allal 

of plants shedd 
poll 
the 

99:1. 
tl) 

If,;-perccm 
cation or the applications 
r he percent oj plants shedding i/lcantlv more than 
any of the ;1 ppllctl iOIls, I applicat iom of the 
1.0 and :1.0 t solutio!!s ('au~cd the greatest reductlOli ill 
percent oj Is shedding pollen. 

'J'he means for the ch:lrac!crs IHIllllJcr of days from Vlav :11 
I rom lirs! Hm~eYing to 

In the various conc("nlration 
cornlJll1at ions are shown III Table <) The 

th times and the 
;U) percem 
Both 

wen.: 

The mcans f()r days froll! lirst Howning to pollen shedd 
from ollly those piants which actually shed p()llen. 

Oil the check plo\., occlllTed, on the 
aftl'1 the first !lowers WClC olJsen ed to he 

iOll." tilose lllade at the e;I11 boltillg alld 
lctHllothcl-ccll s!agcs ",ith 1.0 and :\,0 

len shedd 10 a Sl 

Iell-mother-celI staoc or1"l 

Clneyot'ncc len shedd ahollt (i,f),., 
rept'at appl icatiolls pollen slwrld ;Hl 

avnagc of at least :) (bys, 

The analyses oj v:niall(,(' I'm ,~c('d vil'ld rc\ca1ed II h 
titant diAcrcllCcs het \\,('Vil COll(,{,lltrali()lls. llulllbn of appli 
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rablt· I.-Total 'umber 01 Planh in Thrcc \'arktic~ of Sugar fleets, and P(T(t~nt 01 Plant" 

Shcddiw; Pollen for Tirnc of .\pplic<-ltion and COHreniratlOJl Comhination.'t 


in Fit'ld Gametodd(, Test. 


, Fxcitldin" the check, 
Ch(,CK is: the same 3S !hat for !he F;I1'1) Bnltill~ bloch. 

k lhe ,..,ann: ;!'ij ! h;l.( frll llll' Fmcl !1,t'IH (' bloc\..., 

cations, and limes oj ;!pplicalioll. h'Ulll I ahk i I C(tll he seen 
1ilal all trcatments except the percent appl at Clll(TgCl1CC 

seed yield to some extell! OJ tile ot I treatments, 
1 application at ClllC'l'gencc reduced lhl' 

percellt application:; al 

1 slage, and the double 
about the same reduction ill 

grams per plant 
t for t hc ;)vcra?1,"c 01 I he checks, or lilc treat 

."fa,!.!,c oJ Grol",th at 

\pplinltion and COUfl'l1trarion 

Emerg-enn" 

Check 
l/Y;·; 
1,1)% 


;)JJ!:!; 

lotaP 


Earl), Uniting 

Check 

Pollen \Iolon Cell 

Check 

1!3~~ 


1.0f'-;) 
.:,OS; 

'lotaJi 


Ea.ll), Bolting and 
Pollen MOlher Cdl 

ChCth' 

:),0';; 

j oral!. 


l::mcrgenc('. Ear)~ n(}lling,~ 
alld l'olJen 'iothn Ccll 

~r otal Plant" Plants Shedding 
(~ulllh(T) (Pucc,,!) 

!f; 

70 

;0 

47 
IIi 

140 

1(10,1] 

81.': 

'17,iI 
8~.fj 

li\i, 7 
65.2 
71.1 

~J7.8 

R7,:Z 
,:i\,:; 
2fi,1 
:;0,7 

'l7.8 
7f),g 
;;9,2 

\),0 

100,1) 

10,0 



menls lallge frolll all ;1\ l'rage of ~H).l gralll~ for 1.0 
at Glrly holting to ;"1.'1 grams lor '\.O percent 

rhe number or red· and grcell·bypucolyJ plants of each 
in the field ex is shown in Table ,). The red-

Tahle ~,-Pedod (0 First F1o\H'ring t Period from First Flowering to Polkn Shedding and 

Seed Yields for Tl (:Htmelits Applied to Three Varieties of Sugar Bects 


in the Fidd CanH'todde Test. 


Stage> of Growth flays [rom 
at Applic-tlion .'fa) :~I to 
and C01}ccnrr.aion f-j i'sf Flowering to J"loJIen Shedding Seed Yield 
(IlCl'C('Ilt) (:\'umht'r) C',umber) (Gram,) 

Table 3.-1'1Imher of Sugar Beet Plants ldth Red- and Gr{'en~Hy])o\ot)'ls~ q2, and 
q Valu('s for Field E'\.pl~riml'nL 

H;pocotyI color 

Varie.y Red Green q' <I 

/\51·1 1(,2 2R 0,1171 O.383Q 

A54·6 130 50 0.2778 0.52]] 

A5'1·7 149 0.20i'1 0,4534 

.Emergence 

(.heck 
113(:; 

Early Bolting' 

Check 

Pollen Mother Cell 

Check 
1/3</;) 

Early Holting and 
Pollen I\Iothcr Cell 

CIH'ck 

l.:.nH'rg-t~nce, Early Boltitlg, 
and Pollen )1othn Ccll 

Check 
:!l.0 
:;4.0 

]92 
18,9 
18,6 
2LO 

20.;) 
1'1.:; 
20 

20,[' 
197 
UJ.O 
20.3 

19,1 
20,9 
;(0.'1 

Ii 

1')2 

UJ 
:,,-1 
19 
S.2 

1.0 

IO.K 
10.9 

1.] 

7.7 
12.7 
lL9 

If) 

W.Z 

IH 


I.U 

131.2 
128.9 
118.0 
77.1 

I 
100.1 
90.1 
63.1 

[2[',6 

104,6 
72,7 
359 

1<17,2 
105.0 
~R.9 
](l,O 

UI.2 
Ii'll 
27.:', 
!'d) 
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and green-hypocoty l plants were distributed a t random through
out the fi e ld . Assuming that each variety represents a panmict ic 
population, q , the Frequency of the r ge ne, ca n be estimated as 
the sq uare root of q2, th e p roportion of green-hypocotyl plan ts 
in each variety. 'Weighting the va lu es of q thus obtained by 
the number of pl ants in each population values of q = 0.454:l 
an d p = 0.5457, wh ere p = l-q, are obta in ed. 

T he number of red- and green-hypocotyl pl ants ohtrtined by 
germ inating open-pollinrtted seed from green- hypocotyl plants 
in plots of cer tain treatments are show n in Table 4. The percent 
0 1' red-hypoco tyl plants in these is a d irect est imate of p since all 
the red-hypocoty l plan ts had to resu lt from cross-fertilization . 
Chi-sq uare va lu es for th e fit of th e obta ined numbers of red
hypocoty l pl ants to the number expected on the bas is of ra ndom 
mating are shown in Tabl e 5. From this ta bl e it can be seen 
th at whil e none of th e indi vidua l chi-squares exceeded th e 5 

Tahlc 4.- N uHlbcr of Reel - and G recn -H ypoco ryl Pl an(s in lh e I'rog'c lIY of Grccn-l-IypocotyI 
Sligar Beet PJanl.'S for Ccrlain Treatments ill lhe Field Ex periment. 

H)'lJoco tyl Colo.. Percent R ed 

Treatment Red Green Total Ohtained Expected' 

Check 357 333 690 5 1.71 54.57 

PMC' Check 2 17 102 409 53.06 54 .57 

PMC 1/3% 64 59 123 52.03 54.57 

PMC 1. 0% 57 0S J22 46.72 54.57 

1 p ~,rc o esign ;'Hcs poIl Cll -mo( hc r-cci l. 
~ On the ba~ i s or 1':111<1 0 111 111 :1: 1 in g. 

T a hle 5.-Chi -S<luarc and P Va'ues ' for Fit of Ohl a in cd N lIIn hers of RfJt-anci Creen
H yp ocoty l Suga .. Bl·Cl Scedlin gs to the N umbers Expectcd 

on (h e I~a s is of Random ]\'I ating. 

Treatment n.".' Chi·Square P 

Check 

\'\'I C' Check 

[,MC 1/3% 

[,MC 1.0 '10 

Slim 

To"" 
In terac i ion 

22229 

0. :379 1 

0.3 15 1 

3.(H73 

',. 9(d ,1 

'1 . ' 1 ~55 

1.5389 

.---.-~. 

0.20-0.10 

0.70-0.50 

D.70 -0.50 

0. 10-0.05 

0.30-0 .20 

0.05-0.02 

0 .70·0.50 

D.r. des ignates degrees of freedom . 
' PMC designat cs po ll en ·mo th e r ·cell . 
I 

http:0.70�0.50
http:0.05-0.02
http:0.30-0.20
http:0.70-0.50
http:0.20-0.10
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ell \Iilh 

of Tahle 

hilily k\l~1. the ell !tare lor the tot;'!/" fell he
I\\'l'cn the ;') and:! rile sum 01 the indi\idllal 

I(;tlr or freedolll fell between the 0.:10 
Jabilit) !ell'ls while the i!llnactioll chi-square "ith 
uj in:edol1l fell bet \I'cen the 0.70 and 0.;)0 levels. 

reveals that fC\\'(T Icd-b w('\c 
oblalllcd {11:111 were expccted ill all of the populations. The 
ditfcn:nc(' is so slIlall that ror all ira! purposes the popula 
t iorb Gill be cOllsidered as randOlll 

The lreatments fall into three distinct groups as IX'1 
cell or germinatioll Table (i). (;~rlllil'l~lti()n penclll 
was reduced tll(" least Ihe perccnt treatment at carl bnit· 

Redllel iO!1 in germinal HI percentage IVas intermediate 
IClHlloliJer-ccll sl and 

lell-mot her-cell .0 1'<'1

;lpplinl at both carly bolt 

Tablf' 6,-Total :\01111><'1" of Sc('dhalJs of Thr('{' Varlrtl('," of Sugar Ret'fs) and the 1'('r(TntaA(' 
of Germination foy Ct'rfain Trl"armcl1t~ from lIlt' Field (;am('hHidc Test, 

Treatlll!.'n1 
S""dhalL,T"""d 

(:'\umhcr ) 

Sl'('dhalh (;t'nnin;jtillg: 

(PCTCClli ) 

Check 

1.0% P\IC 

HOO 

ROO 

ROO 

"'1.1 

23 ! 

HO() 

P\!( HOO 

HOO 29.0 

P"\[C d""lgn:lt\'>" polkn-lt:otfwf-(dl 
"-' F,B design(ltcs c'!rl~ ho!t:ng-

C;rrellh()IISI' <ment 

SillcC ,),1-,',)(j,) IS IT and r)~>1()7 is RR am led· plan!> 
in the progenv o\-)1-rifi:') must IJa\'C lIed lrom crosses I\'illl 
rJ:?A07. From Tahle 7 it can be s('ell Ihal till' percentage of red· 

Is in a com c sample ()f secd frolll the ulltrcated 

mostl) 
of 54-o(j:J is I. rids indicates that inbred 

scH·It'rt i k. The prol.(Clly of Ill.'i of :J4-,,)/!;) 
\\'hich were twice conlained I >l.R~J percellt red 11 yl 

"'hile progelly those which \\"('1(: sprayed Ihre(' tiInes 
contained 40.:n percent red I yl Chisqu<l tt'sts 
reveal thaI the on of and thm the 
percentage or 
three tillle.' I 
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rable '.-"'"mh,,, of Red· and Ycliow·H)'porotyl Seedling, in I'rogeny 
of Sugar U{'t'1 Inhred :)-1~:)65, 

:Xutnhcr of 
Spnlyillg~ 

Tolal Plan Is 
(:-.'umb<:r) 

Plants with 
l{<:d·Hypocot),1 

(P('I'(cnt) 

Check (0) 1')10 

1'\\'0 1:),89 

Three 10,27 

Study or 1 ahle 1:\ reveals Illat ofH·.)6:) vvas not 
reduced by two ieal ions of and that three 
canons reduced seed yield per plant. For 
1\\0 sprayings redllced grams while the third 
~pr;lyil1g reduced seed an additional 15.49 grams. 

Tahle H.-;\Ican SlTd Yidd in GJam~ per Plant for T~·"O Inbred Lines of SugaJ HtTh 

Sprayed with FlV··t"}() 0, 2 and Times ill the Grecnhouse T{>;;>L 


Inhred 
NUlnbcr 01 
Spm}ing' 52·407 Mean 

ChecK (0) 1;\2, II 12fl.~1 12!J.lf> 

rwo J07.60 12(170 

122,11 92,11 107,1\ 

\[call 1'\0,18 121.71 

The numhers and o( seedballs 
arc shown in '1'able 9. 

()f that. on the :1yerage. two treatments 
cantly increased illation percentage while three 
mgs caused a decrease ill t!,'ennillati()ll 

Tahle 9.-Gt'nn1twtion Perrelltage for Two Inhrerl Lines of Sugar Hecls Spnt)Td lrith 
F\\,·..t:-;O 0, and;~ Times in 1h(' Grc('nhou:..t, Ti'''it. 

InhfL'd ~tnd Total S"edballs Gnmillatnl S.;cdhall, 
:\"mnh{'f of SP1"<IYS (Number) (Percellt) 
--_...._--_...._-- - ....---- ..... ....- -- ...._....._--' ...._---- ..~ 

54-565 

Chc,ie 

fwo 

fiJrc( 

KOO 

RHO 

HlO 

~l 

7b,] 

f>2·407 

Cl'l',k 

T\\o 

Illrc" 

1<00 

ROO 

ROO 

RIl,8 

R'Ll 

!lB,2 
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The decrease obtained from 52-407 sprayed three times is larger 
than the decrease obtained from 54-565 sprayed three times with 
odds greater than 99: 1. 

Discussion 

Eaton (I) reported induction at male sterility in cottOll by 
use of FW-450. The results reported in this paper provide pre
liminary data on the effects of this chemical on sugar beets. 

The results of the field experiment indicate that complete 
elimination of pollen shedding by application of the chemical 
at the stages studied is possible only with extremely heavy ap
plications. Pollen shedding could be delayed as much as a week 
or 10 days by use of much smaller applications. The greatest de
gree of control with the least reduction in viable seed produced 
was achieved with the I/s-percent application at the pollen
mother-cell stage. Plants given this treatment had a germination 
percentage of 35.9 percent, compared to 49.1 percent for the check; 
seed yield of 104.6 grams per plant, compared to 126.6 for the 
check; 87.2 percent of the plants shedding pollen ; and period 
to pollen shedding, for plants which did shed pollen, of 7.7 
days. 

Significant delays in date of first flowering were found only 
where extremely heavy applications were made. In these cases 
the delay was probably caused by severe burning; of the main 
flowering stalk so that first flowering had to await the develop
ment of secondary flowering branches. No signifi.cant delay in 
flowering was found when potentially useful concentrations of 
the chemical were used . 

Hypocotyl color counts made on the progeny of gTeen-hypo
cotyl plants indicated that the varieties used in the field experi
ment are for all practical purposes completely cross-pollilJated. 
Thus it should be possible to obtain synthetic varieties, made 
IIp of individuals selected from sllch populations, which are 
essentially completely cross-pollinated. 

v\Then a self-fertile inbred line was treated with three appli
cations of a Y2-percent solution in the gTeenhouse the percent of 
Ilybrids was increased from 3.51 to 40.27 with only a slight r e
duction in seed yield and germination percentage. The fig'ure 
40.27 percent represents only the measureable crossing which 
occurred. Since 50 percent of the untreated plants were yellow
rooted, the amount of actual cross-pollination caused by the 
Q'ametocide is probably somewhat gTeater than 40.27 percent. 
Thus chemical control of pollen formation offers an effective 
method of forcin~ certain self-fertile inbred lines to hybridize . 
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For the plant breeder interested in testing combining ability 
of self-fertile lines or in obta ining crosses between populations 
which, while not self-fertile. are in tra-population fertile, chem
ically induced male sterility may be an extremely useful tool. 

Another aspect of the problem apparent from the greenhouse 
experiment is the different responses of the two inbred lines to 
the chemical. Inbred 52-407 showed a greater reduction in both 
seed yield and germination percentage than 54-565 when three 
applications of the chemical were made. This indicates that 
some lines are more resistant to the effects 01' F\V-450. Similar 
resul ts have been reported for cotton (I). . 

Many problems connected with the use of selective game
tocides on sugar beets remain to be solved. From the practical 
viewpoint, more work needs to be done in determining the exact 
combination of concentrations, carrier rates, time of application, 
and number of applicat ions which will g;ive maximum selective 
gametocidal action with minimum undes irable effects. A large 
number of strains, inbred lines, hybrids, and commercial varieties 
should be treated to determine the ran ge of response to the 
chemical. From a theoretical standpoint, it would be of interest 
to study the cytological and histological effects of the chemical. 
At what stage in the process of anther and pollen formation 
does it have its effects? Another problem which should be studied 
is that of possible production of mutations in the megasporocytes 
of treated plants. 

Although many problems remain unsolved , it can be con
cluded from the results of these prelimimry investigations that 
some lines of SLH!ar beets can be made effectively male sterile 
while reta ining' the maior part of th eir seed-producing ability; 
the optimum concentration of F"V-450. when applied at a carrier 
rate of 100 p'allons per acre, is probably between ljg and II! per
cent; and inbred lines cliffer in th eir response to th~ chemical. 

Summary 
(a) A field and a greenhouse experiment were conducted 

to 	determine the effectiveness of sodium ~,~-dichloroisobutyrate 
(F"V-450) as a selective gametocide on sug'ar beets. 

(b) Concentrations used in the field experiment were ljg%, ' 
1.0%, and 3.0 % applied at a carrier rate of 100 gallons per acre. 
Stages of growth at time of application were emergence; early 
bolting; pollen-mother-cell stage ; early bolting, and the pollen
mother-cell stage; and emergence, early bolting, and the pollen
mother-cell stage. All possible combinations of times of applica
tion and concentrations were applied to three varieties in four 
replications of a modified split-split plot design. 



;\ (OllcclItratioll of percell! al a carner late or 100 
lOllS per ane W;IS Ilsed in lite 

Ifnent trcalmen!s (a icatiollS 
and ilppl kat ions at 

at 
early 

lllotllcr-ccil 1Icre quarter roots or each 01 
t.wo inbred lines were used. 

Of lhe tlTallllCllls used ill the lidd mellt. appli(~ 
t ions or percelll al the pollcn-llwt!Jel-cclJ stage g'ave lIlaXl 

mllm o[ clay in Iell shedding with a minimulll 01 adV('lsC 

clfett. 

If yl color counts 011 seedlillgs olJtained Irom green 
ylh III the held revealed Ill;!! the I h 

varietics lIsed alC lillal cd. 

Hypoc!)! vl color counlS on 
revealed 

01 Illc JUI\'·rootcd 
inhred llScd ill the gTcellho!L~e that 	 lhe percent 
of IlyJJrids had hecil increased from 1 for lhe chcck to 'j(l.~1 

/01 treated three times. 

Different to tile dfccts of (he , ;IS 
llleasured hy ,('cd and germinal ion percelltage, were found 
lor tile two in brcds sl udiccL 
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