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In t.is study, 1t is important to dettect the time of occurrence of
chiange in phise of uactivity of Spm and to derive pro_ eny from a ce.l in
wnich this occurred. for tnis re-son, the majority of tests of Spm
behnvior were conducted witi esrs of oplants rathor than vith .ollen
because cell linenges are m e eviacent in them. Zoch 5lant had a licited
number of fert le ezrs th:t co 1d be used for test purnoszes and a decision
had to be made in tue te t of any one .lant regarding the t peof tesce
plant th~t shou.d be used as vollen w»irent in the cross to e ch e:r of the
plants whose oom was desired to ve examined. If the =2 ve. ance of the
stilk wnd le-:ves of the plant iidic=ted th:t it had st rted its develo.ment
with an active JSpm, a cross was usually wmade witih it us nz o-len of a plan
naving no opm that sas howzygous for a§ and bt, and either /X or wx,
depgenaing on the co stitution of the e r-bearing plant. If tune 2:p¢ rance
of the plant indic-ted th=t vpm was in its i ctive ph se in most »n.rts
of the »lant, then a cross usiug pollen of a ulont ho.ouzycous for a5 bt,
and ¢ rying an active ospm was iudictcd for 2t Réast one of the fertile
eirs oif the lant, and for rensons that will be made evi ent shortly.
«hen poss.ble, another eur of this s:me plant was used in a cross with a

)

plant howozy:ous for s and bt and having no sym. sz ro of some plants

hAnving eithor an initidglly active opm or an initiagly insctive opm i them
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. . . _ n-1
were used in crosses with plants thot carried a class I state of azL

and bt, but in which no Spm was present, in order to examine the response 0
the chosen class I st te of bpm thit wgs contributed by the esr-beuring

o ; -1 .
parent. Jince many of the tested ulsnts were a,~ (clzss II) _%t/a9 bt

N

i . . : o i 5 . i |

in constitution, the direct respo:se of the clss I stive to Bom in the fema
A

purent coaxid ke observed among the bt class of kernels on the resulting

ear, as the large majority of them receive a, and bt from the e r-be:ring

2
parent,

In the summer of 1957, the only rlants ho..zygous for ag , bt, 2nd wx
and having an active ospm in thenm were plants 7308D-1 and D-2. the origin
of these two plants from the EPY bt, wx class of ikernels on the self-
pollinnted e . r of tiller-1l of wvlunt 71098-2 was described earlisr. both

tossel of
plants produced three tillersy Pollen collected from the,main stalk
and frouw that of e=ch tiller wis used in maxing crosscs to a lirge number
of plants n ving either a class I or xxxXsx the class II st-ve of azm_l
and c-rrying eilther no opm or one or wore <Som elements in the active or
the irn:ctive phase in different » :rts of the plant. fne paenotives of
Zernels on the enrs these crosses produced indicated that »lants 7308D-1

and D-2 each had one »pm an2 that in the pollen derived from all parts of

e ch »lant, the ospm was in its active hase in ne rly 211 of the pollen
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grains that carried it. from the vhe. otypes of the k rnels on some of
these ears, it was first le:rned that it w=s possible to distinguish
whether or not a uniformly pignented, e:r-bezring pl-nt had no som in 1t
or had an Spm thot wais in its imsctive phase. Tiis 1is because Spm in its
inactive phase, although untble d&done to effect suppression of gene action

m-1

with the class I and cazlss II suates of a Jand to irduce mut.tion 7ith

D

I

the class I states, behaves as if it were in ists active ghase wien it is in
the s2me nucleus with an Spm that is in its active phase. dowever, tails
agssociation does not induce an alterztion i~ the phuse of =2ctivity of eithe
opm. #vhen the zctive and inictive ©Spm elements are se re :¢:d into
different nuclei by the meiotic process, theactive wpu element contirues

in i%s active phase whereis the previously inactive boym eleent re.v.ears
in its in-ctive phase. his t e of test is so effective thot it hns been
used exiensively i succeeding yesrs to determine wianether or not an
insctive Spm is present in a part of a plant that exhibits no evidence

of the presence of Spm by the phenot pe of its stalk, lcwq%'or teossel.

vse of t.is test h s made it ossible to irnse~t the "-=" symbol in many of -

v

the vlaces where it appears in swm:ry tables 2, 3 and 4, * Illustratl ns

may now be given of the types of test th:t vere co ductea withh e ch lant

in a culture and the effectiveness uf ench test in det :ruining tiie preszence



N
(N

or absence of vpm in a »nlant and its paase of activity in the v rious
tested p.orts of a ;lunt, suould oSpm be wresent in it. for tis purpo e,
tests of the oro;,eny derived from the ear of the main s.alk of jslant
71098-1 (see i2bles 1 and 2) and froi: the e r of the nain =svalk of -1l nt

7109C0-4 (see t..bles 1 and 4) may be described first,

~errnels were selected from the first sr o7 the main 3t 1k of :lant

71098-1, +hich was a m-1 (class II) Bt/a2 bt, wx +/wx Spm in co:stitutiun,

2
and the plants grown from them in the summer of 1957 received cultiure
number 7456, The wlants in 4, B, and & of this culture were derived
from uniforuly »i.mented kernels, those in a and B frow tne Bt cl-ss and
tiose in & from the bt closs, rlants derived frowm Bt kernels exnibiltang

™

the "diffuse-mottled" pherot wve were grouvn under ¢ of cubture
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1456, and throse derived from Bt kernels thit xEreExzzimxizzzxkmx shoved

small suots or specks of pi ment in a non-pignented backeround were

grown undeer of culture 7456. The tyr2es of test cross co ducted with
lasi = 22 of tie plants in this culture = e enteresd in t:ble 5. In t ble 2.,

under Iear 1957, is recorded the behavior of wopm in the cells giving rise

to the tested ears in euch of the Spm carrying ol:nts in culture 7456,

o - 3

For e=ch ear, the given symbol referring to:aqtivity ph e of opm was

based upon the pheot; pes of kernels appearirg on the esars derived from

the crosses entered in table 5.

In t:ble 6 are given the tyes of test cross that we:e cu. . ducted with -

plants in culture 7455 that were derived Jrom selecteod kirnels on the

( L \ulég )

first ear of the main stalk of nlant 71093—4{ This plent was JWx/wx and
i4
cavried 1 Spm that was not linked $o eith-r of these zlleles. the

plants in a, B, and D of culture 7455 were Jerived from Bﬁkennels thet

N

exiilbited the "diffuse-mottled™ ohenot, ve. Those in v of culture 7455

were derived from DBt kernels that had s ots or specks of color in a
RUAWWBA G

colorles:: bzck round. As toble 4 indic tes, e ch of the 18 tested
A

1

w
o
o
| o
ct
[0

plants in cilture 7455 had an Sonm elesent in it}and i wa
inactive pha e in the cells that give rise to all tested e rs except

that of the tiller of plant B455C-Y.
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3

N

Before co sidering the phenot ses of the kernels on the e=rs \ 3
s N

Caslad, Goffo-, ! =

~

) . - - - N - 3 -~ . X
entered in tables 5 and 6, tno e produced from testicrozses t/pes 1, 2, Eg
N

R T c A Al
\ﬁ\\\&}\“\v\msw‘%ﬂ \C(& l 1 (W‘&L\ .
(a® and BAEﬁ a plant of the constiftution °2m (cluss II) ﬁt/a Bt;
, p:udnau
WX +/wx Spm{activé, will be co:sidered)as the data obtoined £ s

r oot Ty 4 o el b B

with—i$H nay be conin red with thoze obizired fro the ocrusses of plzits
A

né 6. tnis plont, 73084-4, was derived frow =
till-r-2 of WW{Q\}”W
kernel on the self-pollin~ted e r of,plont 71098-2, cescribed on p:_e °
apimane: o (oadt Wnltalo diack o Lo bl LRI il ) S M T D abis e,

The phe otyges of the kernels on the three tested e rs of t 1s 1lant from

sn gvuiu-ntf

entered in tables 5

@

¢

b,
,g«? use of pollen tester =»lants tyces 1, 2, and 3, a'e siven in t- ble 7.
4 A -

wilks of the first ear of the main =%t3lk received nollen from -l=nt
73080-2 (tyoe-3 tester) that was a, bt/a bt, wx +/wx dpm{activ@ in
- A

w.s given

constituti on. Un tais ear, a 1 : 3 rati:,of uniforuly pigumented k. rnels
L{n tfum

to colorless kernels with s.ots or specks of pi:ment. among the l=atter,
1

there were tihree distinguishable clisses with res ect to number ond size

of pigmented arcns: those that exhibited = maum:rous pigmented spots, =&

( -
Qewe A We- e - )
numper oL w ich covered a laorge area (m Spr pattern), thoze that
A
. apdo o |
exhibit=d a number of pi.nent. d aress, all of which were snmall in 3
(Aﬁt%@we-ﬁ

.
("2 Spm pattern™) and those that exhibited only sumall sosecks of cignent,
J

j (hse fgae—)
and often fery few of them per kernel ( "Bigh dose <pm pastorn'), Lhe
I\

]

cea

distriv tion of +x and wx anong the 4 cl-:ses of kcmels on t 1is ear
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indicated th:t plant 7308.i-4 carried an zetiwe Jpm that wos ckesed; linked

s Bt S wso a0 Gekive pilse wa o Ly el Geve UM T Taw o

with wx. ++t 31so dezonstrates the effzct of dose of vpm on pattern of
A
pigmented s .0ts. The class with the "1 oSpm" pattern received its opm from
uuw@&
the male parent. ihe class with the "2 spm" puttern received 1ts Spmg

from the feuale »= en?}as the fenale costributes two haploid nuclei to the

§Nww:ndosperm. Ihe class with the "high dose opm” pattern received two Spm

A

elezents froiw the female and ﬁ$ggm elerent from the nale. 4ittin e ch

%
_,O,_: Eu}\ V’i& oy
of these classes there coild bhe o few oisclassific tivvrs with rez.ora to P wits
& A\

origin of Ypm as xkE cross=s types 1 and 2 will illustra .e.

Cross t7.e-2, conducted wit the second enr on the main stalk of slant

\miw il e G v wnd Tl ke ik
~resence of an active Cpm Me—dedis—d=mt that W
& A

7308.a=4, a.-1n showed the

cxesety linked with WX. smong the 129 v rie ~ted k¥ nels on t:is ear,
two exiibited the "aigh dose opm" p=ttern. Tezte of Plants arisi | rom

koriels of this tyue on exrs of "1l n.g h ving one ~om hove demonstrated

=~
\L\um)u\{(
that they ca ry more than ﬁy;pm inn them. The origin oFf the extra o5pm
A

the
n-y be atrriboted to,transposition mech.nism.

‘he tiller ear of plant 3308u—4 wag uzed in a crose Jith tester Tty e-1.
a2 ratio of 1 unifor 1y pigumented : 1 verie.ated korrnel aspe red on tuls
ear. amons, the vorieg.ted kor els, one exiiibited the "1 spm" pattern.

It is ~uite probable that the ce ls oi the endos erm of tuils Xernel h.ve
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¢

only 1 opm in them becuzse only one of the two nucleil deliversd by the
I B4

% W Pumdy Cudsoneuwn muuliso ol s

fernale zaonetophyte corried an ~pm. Ihe other nucleus 1 n ve lost oonm
(e A & /\ £

through the trans osition mechanism curing gometoshytic develovuent,

bl ity o g BT 0 prouusatfady St Riao

If 2 plant has no “pm in itA ten with testcross types 1, and 2,

ail azm_l (cless II) cnrr.ing k rnels are unioruly d rk pis .ented. No
voriegsted kernels a2 pemr on theee e rs. If, however, the tester oilant is
(WVMﬂ\M“”&
: . m=1 . . . . .
&F tyy e 3, then half of the a, kernels are uniforwly dark piguented and
ha%% are vafigated: colorless with svots of wnigment in them. The phenot. ve
& A\ )
of the kernels on ec~rs of no *pm pl nts in culture 7456 (t rle 5) =2nd of

4 nlants in culture 73084, wien crosses with tester plants of tyoe 3
A

(th=t is, plants 7308D-1 or D-2) are given in A of t-ble 8. Un tre e rs

of the two planss (7308a-1 and 4-2) th t were 2m—l Bt/agm—l Bt there were

w0

432 unifornly d=ark colored kernels and 4@4 kernels th=t showed colored

areas 1in a colorless background. among the latter, 402 exhibited many
C v spwme yalow )

pligrented spots, soize of wiich were large in area. «ithin these large
pigmented areas, sumaller colorless soots were present (see figure ).

Two of the v riegzted kernels exhibited only small spots er-swpeeks of

{ ¥ &= Sewm palow ) . ,
. 5 ni— . . ~
pilgrent. Aamong the 953 a, Bt carrying kernels derived frow the Zross
A

%@!%ﬁnﬂw—3WwW7w94awwﬁ
of the azm_l Bt/a2 bt planta, 475 were unifor ly dork pigmented and 478

were colorless with spots of nigzment in them. In 468 of theue lutter,



e

o
iNg

thore weoe many pigmenrted areas, = number of which were lurge (1 ~om
pettern) and in th: remeining 10 v.rieg=i:d kernels, the e were fewer
pigment:d nre s and all of them were snall im—swea (nore than 1 ~um).

~mon= the totzal of 1789 Bt kernes in t-nle 84, 907 were uniforrly

plguented and 882 were vaurlegated; 370 of the virieg fed Kornels exhibited -
the "1 ~pn" pattern -nd 12, or 1.35%, exhibitzd a vastern exsre sedr shen

more th=n one ovcm is present in the endos.erm. 1t is evident th .t 2nng
(tuEMm.Qw—sﬁw@)
the sSpm c¢o rying pollen rains ~roduced by ulinss 7308P-1 and D=2, tne
A
o , _ opedoedd w
vast-majority hovk only one v»m in each. It is also ete—x th- u ne rly
. Sput wa th Acf e ﬁ&&4e Weo P&uﬂi

h=alf of thae pollen gro i these plarts srodweed—hadmmractive o rm—in-then,

smong a tot -l of 5040 pollen zr-ins th:t coulc be tested Ior this in crosses

e

to 23 plants th + had no ©om in them, 2577 peilten—sr-—3ns & Ve no evicence

Corwedy

of »pm in 2ny one of the.: whnerez: the reniining 2463 pollen gr . ins hae—an

oLé &Wﬂui&&un
aedive 2pm ta i

aoproxiric .ely 98 porcent h.d btut one ~pm.,
IThe remnining 2 p rcent had more than 1 ~»m in e ch.

The types of kernels assenring on the e rs of 21lainbs in c:1lture
7455 (t ble 6)’when croussed b, ftesster lonts of ty.e-3 (pl:nbts 7303--1 aud
D-Z)}wre enter-d in o of ¥ carr/;in. kernels on
tiiese errs, an asproxim:.e 1 : 1 ratio was .iven of uniforuly .ignented

3

kernels to those that had pi uiznted 3 ots or szecks in 2 culorless brcxgroun
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bw&o in the tillers Qr

33

Lhe 1l tter kxernels could red

jo

i1ly be Ql”trlbuted on the basis of oattern

of piguented s -ots,int, two wein classes: those th t exulbited 2 number

of spots of »igument, some of wi.ich were l=rge in area i(the "1 ~pm" pattern)
and thoce th:t exhiibited a pattern th t is known to arge . when more tnan
1l Spm is present (see figures Jo “he ratio of th se two clisces oFosed

aeproxim-sed 1 ¢ 1 on the majority of the e rs, =s srown in the t ble.

A

1

Ihat ©pw was present in these plants but in its i:-ctive paase in most &&
(wmeldy ot * Ty ety Lty ol Viaass

s - - . N TN
p=rts of the plant was mnae evident by the =a.pe rance of sectors, usuzally
v e pukow, WY Vv -
[ i 3 Ty - o

—+o its active

Bl

phase, These sectors were non-pigriented or non-pi_cented w_oth s e small
A

woudn o

streaksAin witlen pizment was present,

mong the ers of plinss in ¢ lture 7455 th-t were used in z:king

test.cross types 1 and 2 (see t ble 6), th.re wos no evidence of the priosenc

el
L
14§

-
!
®

of dpm =z.ionz the kernels of 6 of the 14 exrs. lts oresence was

evident in so e kernels on the mExxExrfxiRzx remaining 3 #e rs {(t.%le 9).
. M
sl potud T eon
Only in the cells of the tiller e== of plaunt 7555b—4 I”Q Spm in its active

T \m?(mw S who wr T MOk uw \x{”um oo ud Uy ehbwgaguo

phase. In 211 other e=rs, -pgm entered the ov e nhhce ondy i sone
. A A
ceirls 1 te in developnent of the exr or duri:y develo .ent of the kernel,
A A

‘the syubols describing the beh vior of Spm in different = ~ts of the

vlants in culture 7455)placed in t:ble 4 {(*fe-r 1957), are b sed on the



rhernot  .=zs of the ksrnels derived from the test cro=
*h ot the design tions of opm ph se in this t:ble 2ce

ses

b=

sed

described

ibove.

on correct

iiteroret tions of the origins of the phe. otyves on the deseriPed-testeress

MO g«wﬂfu dbreudsid Wb Rrewats |

ears co -es Irow swmil r tyves of ftest coduct ¢ with the pl-nts in culture

7456 (t nle 5). In the cro ses coducted wvith ~lu s in culiu e 7455, no
s

ev cenc /as civen of lirk e of the innctive Spm with 8% in thno-e pl.ts

th-t were X)NX in co stitution, iowever, suchh evi ence woe _iven bty the

Jxlwxjupm crryin. slants in culture 7856. +he 7 ent olont (71095-1)

i gy

vo5 Xno.m to be ux +/wx Spm o in colstitution

W

and o=y ol the fx)wx olonts
I

in cu.ture 7856 ShoulQ atse be .Jx +/wx opm in co atitution. ihe auperance
ol thae rnel from wnlch ezcii 2lat in culture 7455 aro e +as described
o1 pﬁge . Lwelve tested slunis we e derived frow unior 1y d-rk
P
ve—l—efee—kesmws (tro e 1n 4, B8, and & of this cultu 2=). Hize of these
twelve ol=n s were .x/ 'x and iz none ol them w=z3 any evi.e .ce given,
elther b the a pecorance of the 1lant or by the 4 pe-raice of the 1o vels
derived rIrom test crosses with esch, of the presence of ~pm i

1

O-

*kﬂ«tyxes of kermels ajosiring

7}w£évdisoussed earlier,and

e ch suc. cross wae entered inm .. o Tbie 8. SMOLg

&M\

(‘?Va

from testcro:s types 1 t&u 2, Gé—%he( Bt/azbt,

Blic

aix/

/

on the e:'rs of these plants'

ST Y S,
buind from

ol

12 e rs outoined
uu

orated

plints,1no

I

g st
“w,
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evidence wh tsoever waz given of the p esence of ~um in zuy c¢ie of them.

‘here wos a tot 1 of 3107 k- melis; 1484 were unifor..ly dark oi nented

.o
.

(k415 Bt : 69 bt) ~nd 1533 we e tot:lly colorless {79 Lt : 1454 bt).

m=-1

+th=t the e plin s carried the class I1II st te of &, th-T w-.s cz2zavle of

resoonding to thne presence of an active <pm was shown by testeross t, e-3
conduct d with 6 o these 7 pl-onts (a, t tle 3). “he reai ing 3 of the
12 tested plonts thet =rose from the unifor .y durk pigme. ted ko.nels were
Zx/Wx. do evidence of the presence of 3pm was _iven by .lant T7456B-6,

eivher bty the 2ppe r.once oif the lont or by ftestcross t7°e-1 conducted

with the one fert.le ear it sroduced. Loth of the other two 1 nts

(B~5 2nd 2=2) were .X +/wx Spm. 411 4 of the plants in 7455¢ ane 1ll 6
of the plunts in 7456D carried wpm. Zight o these 10 -lanss were
(C-\ wg-w)
JX +/wx opm in constitution and 2 were Jx/iX. Soth of the 1= ter 2 .1 .nts

/

h=d one opm. It is prob ' 1le that the vwpm in e ch o theu was loc .ed

close to ux in one caro .ozo e 9 but pro eny tes.c w 1ll be r- - uire to
det rzine this, and these were not co ducted.

Lesteross type-3 was corducted with sn e r of § of the 10 XXXXAXNXXLEX

ix/x plants in culture 7456 and with eich of the 2 th t w re Jx/ix ~né

A
T
¢ rried ~pm (pl.nbts C=-1 and D-4). In t hle lO%\is Siven tne ohe oty :es
A

i 3 R . ] 3 1 m- v
of the kernels on eaxrs uproduced by the 5 a, ]Bt/az bt x/wx 2l nts
J -



38

th=t we e subjected to testcross type-3, =znd in B of tavle 10 is given the

ohe ot res of kernels on the e.rs of the two Wx/Wx pl-nts carrying oounm }

th~t were subjected to this test. Un e=ch eir in - of t:ble 10,

e, < P k) In"-l - ST - Lo N, —~ 3

aprroxim:tely half of the a, Carr, ke nels were fully »iguented and
<

e

nzlf were voriegnted in th:t they stuowed elther nzny soots of opigmnent in a
colorless bockground ('L spm” prttern) or a few small soots of specks of
pizment in a ¢ lorless background ("high dose'" “pm p.ttern). The
distribution of Wx =znd wx anoig theze two classes of v riegated koonels 1is

strikingly unegual. fhe grz1t m2jority of the .«x kernels exhibited the

L)

11 opm'" pattern of piguented spots whereas the gro t majority of wx kernels .

{2

th-t the

o2
0]
¥
s
]
ct
D

exnibited the "high dose® Spn pattern. 1t will also
m2jority of kermels exaibiting the "diffuse-moctled” p.e ot se were wxy

(2 Jx to 17 wx)oe If the 1o tor kernels are combied witlh the unifor:ly

fre uency of kx rnel

pi;mented class of kernels, the raxxxo eﬁ\tyges would be: 207 unifor:dy

piguiented, .Jx, XxxrEX®, 206 uniforily pi.mented wx, 200 variegsied k. —nels

\Y

. . . 5 \\ . -~ - E - -
exhlbltlnitne 1 »pm pattern of s -ots (178 'x to 22 wx) =snd 209 k rnels

4

exhibitinatbe "mizh dose" Spm patt ra of »i-.enbted svots (24 Jx ¢ 185 wx). .

= uﬂ% iy
1t is quite effident thit a f ctor cdesedry 1i ked with wx (11 crozsove "units)
) A

in tiuese plants is res onsible for the "high dose! wpn pzttern of oni _ented

s ots in those k runels thut received an active opm from the tyoe-3 tester



o
i

pollen parent. *h-t this is <om in its in.ctive phase in the cells that
give ri e to thece e.rs co:ld be sus ected as the p-rent pimint, 7105L-1, wa

Wx +/wx Spm in co:stitution and Som was cksseEy linked with wx. also,

(4 ombuiow EATE. \
iy -
the oressewer percet 'between wx =and *pm is simil » to thet given by
A A A

plents derived from the tillers of pl nts 7109B-1 -nd B-2 th:ut weve
kg%@&&@“

Wx +/wx Opm{activé)and iliustrated in tests cunduct :d with pl=ant 7302 -4,

A
A
entered in totle 7. That this fuctor is opm i%tshawn by the vhenotyoes

of the k rnels on #ars of these and other ‘x/wx pl=nts in cuiture 7456

that we e produced from testcross type-2. fhe tyses of kernels on the
ears tiis cross nroduced are entered in t tle 11. It will be noted in

> this t-ble as well as in t2ble 12 (froa testcross type-1) th.t the ke -nels
on ears oroduced by the main sv 1k of these nlants gove eithsr no evidence
of vpm in any o.e of them or its presence w s mace evicent in only a ver
few kernels on an e r. Cn the exrs sroduced b the tillers, :any more

. - . \ . \ Sl .

kernels showed the presence of ~om in them =nd the numbsr of thaﬁ‘lncreased

progressively, the later the emercence of the tiller from the bice of the
In otzer words,

4

plant. , $he younser til ers had more such kcrmnels. mong the k.rnels

exnibiting ~pm, 11 k e of it with wx was cle rly exprescsed, =nd it ccu.d

o divad

be loc ted ayuproxiuste y 10 crossover units from wx.
A



40

Ine eviderce obtained fro: the testerossss described =bhove makes it

-

obvious th:t union ir the priu:cy endosserm nucieus of tTwo nucleil
contribut-d by the fe.anle o wetoonyte, in ezch of wiiich an insctive vpm

is precent, with 2 nucleus contributed by the male gzmetopnyte in wihich

opm is active, will give rise to a kxernel wioue zleurone layer will exuibit
a vattern of pignented specks in a colorless background th-t mimics the

[y

p-ttern produced winen 3% active ~pm elewments a e i.troduced into the

<

¥

“rim ry endosperm nucleus. ag luodic ted e »li r in this reort, the
inactive opm under thece circumst- nces, does not und.rgo th t p rticulsr
tyse of geuetic alteration which is responsivle for = true charn, e of its
phase of activity. It exvresses, followirys weiotic segsrezzaticon from

L

the active Spm,the s=ame i-active phise th + it previously hnd ex:ressed

before being zssociated with the active »on at present, there 1s ro
o o m CJ:L(&U.,(& ) Cf’,&[{/.\,_)
evidernce to indicate the level of—exp» £ Bhae couplesent tin tent
ga s . X . < ) . L .
Uﬂ& an in ctive 2nd an active ~pm esert—on-oneanether. iipuever, it is evivent

& ot

thet this mu.t occur at sore level i these cells, and the fict thit thais
oseurs his m e it possible to test for the orecence of an innctive “pm
in p rts of plants thh t oth ~wite wes=%w give no evicence of the presernce

in the of an;r wom elesent. Td,l‘{ﬁk 13 M [ Y &{L{/ﬂtlééﬂmﬁ dﬂ’ L‘Wl

65' o ot euadsetaed werly W‘U%bv 3 plasn (367 D1 ¥ D- Y, obd
L Umss ody L T phbudlz Cuutwq “l( Qe f 1957
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“he tests corsidered so far nhi.ve delt with the bek vior of ~pm in
subsequent generutions following two cses of cnange in p.iise of 1ts ctiviﬁ
frow 2ctive to innctive-- and registered originz.ly o toe mal: sitnlk of
plant 71098-1 znd of pi=nt 71090-4, ihe suvse uent bensvior of the
inactive opm in the sec.nd =2nc¢ tolrd gener:tion wroreny, 1is suwim rized
in 4« of t:nle 2 for th:t originally osresent i1a the main st:lkz of l:nt
7109b8=-1 and in tible 4 for th.t origiunally oresent in the naln sv 1k of
plant 710390-4, ‘he origin of tae pilants entered in these t .ble

W, along wedn

e of e bn we—wetd—=s the a.ope rance of the zernel from

el o tw M

rn

idie-ted at the b

[}

o

=

%
¥

bs &8
m

(‘

wi:ich e -ch lant arose. 1t may be seen tht the

otk ) ceehrof doe (lut

continued ia its in cvi 2 phaise in subsequent generafioc s and th.t return

4m{%%wwj w0

of 1t to the =csive p se wias WuG&—@%Lé%@d m—Ltane pro_eny lonis, the

ok

event respon 31&1e for tn.s occurring on.y Iin se—e eLl% and ofte: restricte

to thiose of the tillers.

the bensvior of Lpm d--riwed frowm tiller-l and tiller-2 of pl nt

v
7109B-1 contricted sre-tly with &re beh vior

w T ah
) _
present in ke nels on fthe ear-of the pzin st 1k of tiis plant,a“d ¥
tacfunwed T Ue ot Wi aubeoquid] mitliow
Comp rison of « witi © and Y of t.ble 2 will make tiiis evident. 1t shouid

be st ted here th:t pollen ¢ llected froxn the sume vlant was uved 1n maxing

crosscs to each of the ears of »lant 71095-1 =nd thus, the difference



in belrvior of wom in the proseny derived Ifrom kernels on the e=rs of
this onlant cannot be attributed to so.ie modifying fictors i:troduced by
the male ps-ent. In the »pm carrying sro.eny Gerived fTron kernels on the
e~ of the maiz stalk of piant 71098-1, 9pm was in its in ctive p wge in
the cells that gave rise tu e-rs 1in all tested ports of exch 1:nt on
remzined in tals phvse irn successive gener-ti s ss shown in *+, t..le 8,
uncer lezrs 1957, 1958, and 1960. In co . tr st to tois, Spm s in 17s
active wise i the cells that gave rise to the e.r of eaci: of the tillers
of tiiis plant (t1le 1) and it wis in the nctive ph.use in the celis that
g ve rise to wany of the esrs in the opm currying o»rogeny of tillers-1 =nd
-2, us shown in 5 and C of tible 2.

In B, teble 2, under subhe dirng ~esr 1957, culbure 7306, is shown
the phase of =nctivity of Som in the cells that ovroduced e-rs on eight

wﬁ

2Tm carryving olants, %ach derived from 2 rernel on the e.r ol tiller-1
A

i

of pl nt 7109b-1 that shoved spoots of oiuwent in a colorless b .ckirouand.
she »1lnts in - of culture 7306 ;rew frowm kxernels thot h2d rnny swall
spots of vigment In 2 colorless b .2k round. *he two slari.s in B of
culture 7306 were derived froo: the two ko nels on This e » that exuiblited
oLy o few specks of sigment in =2 colorless brickiround. ismch of the

six niints in 4 of culture 7306 had oie ~.m =and itswas lianred with wx in
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ive of these »iants but was not linked witu 1t in one -1 -:nt. “oth of
the wlarts in B of culture 7306 had two oum ele ents, one of waiich was ¥

linked with wx. In plant 73063-1, the =2Gaitiona’ Som was locived close

m-1

to 85 in cnroi..so.e H. Som was in its active phice 1nn the ceils

that z=2ve rice to 15 of tue 17 tested e rs of the »lrnts in culture

]

7300, desteross tyne-2 produced so.e ol tucse e '8 Al tiae phenotoyes
of ko nels on tvhe eurs produced by tls cross are entered in tirle 15,

In t:ble 15 likewise are entered the kermel tyroes anne ring oa The

(i
o
@
=3
I_!
<
o
o
-
]
O
0

e-rs of six »1 nts in culture 7560, e-.cl. of wi . ch Wik
virie, a5ed, Bt, X kerrel on the firast e r of the main sitnlk of olant

7%06..=1. In two of t.e six plunts, »nom was linked with Jx. e one
+ b i

fertile e r nroduced by ~lant 7560-2 gnve no evidernce auong 1ts

kernels of tae presesrce of ©om in any one ol them. +he prne otype of

the lant,nevertheless, irdic - ted th=t opm was pvresent 1 taols plont.

In the remaining toree vlants, derived froiw the recoubin:nt class on the

<2

parent e .r, 2.m was not liced with “x znd in one silint (7560-4) two

opm elevents were present, both in the actli e rh:ge 1in the cells th T
oroduced the two fartile e=rs of ti.s plint. sweither of tiese onm
elenents was linited with .x, hovsever, From the loctions of sovm in tne

plints in culture 7560, it =.ov

e rs that the rote ol transcosition of -pn



in the parent polont, T73064-1, was mucn higher tn:zn encountered 1un pl nt

of related cultures.

on the e rg produced by 1-nss in ¢

t is 7y be a feflecti . n of the high fre ueicy

v

the p rcent of the recoubi.=nt classes oo

Tture 7306.. wais high, be.ng

of occurrcence of

n

}‘7)
P

t

{E

.
¢}
—
[9)]

premelotic

tr msosition of <rm th:s occurred i these olrnts.

In 1957 »1 nts

were gpoown under culture number 7307 from kernels on

the e v of tiller-2 of plant 71098-1 and the ph e of :ctivity of ~pm
having “pm
in the cells giving rise to tested e rs o these plionts,lis shown in O

of trable 2. I'ne plants

i: a of culture 7307 w:zre e ved fron Bt)ix

7o els th-t exhibited a number of sumnzll s ots of i ment in = culorless
backgr und. ‘he »lant derived frow e:.ch was exreci ¢ to 1 ve 0re »m

- . t » o o
elerentin its cells. ihose in B of culture 7307 were de ived Ir tne

iguent

four k. -nels on tris t .ller ewr th:t showed on y a few specks of
in a colorless backaround. hese plonts co 1d h:ve more th:in o:e

2o elexent in them. opm was in 1ts
rise to =211l but one of the twenty-six e rs th t

7307 oroauced. the six “l=u+vs

and it was linked with wx in the five plunts ta:t

tivle 16). £1lant D=1 h < only one sum ane 1t

asctive phase in the ceils that g

in .« of culture 7307 eac

2180 was

Ve

h~d one ~.m

wvere ox/wx (line 1, -,

linced withh WX
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Tre e
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7561 -nd 7562, the vphase of activity of »um in the cells giving

rise to the tested e rs of the 1lunts in tiese two cudbitires is recorded

.

in C of t:ble 2 under Ye:r 1958, 48 1ndic :ted by fthe d-2t2 en cred in
liries 5 a2nd 6 of ., t ble 16, <pm in these »lunts was linked with .X.
The first e r of the main s.o:lk of »Hlant 7561-4 was sectorial.
In the cells givi g rise to eight adj cent rows of <oriels, OpLl wos
xxactive poose ana 1t wais linked with ¥x (line 6, 4, t ble 18). In the -
remzl ing four rows of kernels, no evidence was given of the resence of
opm in any ouve kernel (line 7, -», tuble 16). In the swumsr of 1960,
plints were grown from v rie.:ted, 3t, . X kernels on tihis e r under . ond
Bt, x

B of culture 7777. fully ciguente,xernels from witiin th t p- -t ofthe

e'r th-t g.ve no evidence of wom, were sown under v =nd ~ of cu.ture 7777.

sach of the sixteen 1lunts in culture 7777 h:d one Spm which was 11 ed wis
7x (G, toble 2, Lewr 1960). .11 plunts in ¢ and D stg¥ed develo.rent
with opm in its in:ctive phase. Change xmxypkxx®E to the active phase was
riich aelayed as eviienced by the = pe.rance of trecze nlants. a few

suall sectors of nonpigsuented tissue were vresent in 1 few of the le ves
on the main staulks of sone of these plunvs. the tilers of these 1. .uts,

nowever, had more such sectors. Tollowing te-teross t.0e-2, ten ears

were oUtgined Jrom the nlants in 77779 and o but in only mxmE 9 of the



1 . - , .- . n L
1085 a,= carrying kernels on there elrs wzs evide. ce given of the
presence of ~pm, 2nd 5 of these 9 kernels wvere loc taod within a suall

sector on one of thewe ten esrs (e:r of till:=r-2 of vl-.nt 77773=2).

w11

@]

X rnels were .iX. festeross ty..e-3, cunductod with tii.. e slants,
indicited that eich h-d one “pm and thit it was 1i ed with [x. ALI0Ng
596 gzg_l, Bt kernels on these e"rs th-t received 3pm frou the pollen
parcnt, 296 shnowed the "1 Spm" pitt rin of .iszmented s0ts in a colorless

background of wiitch 7 were #4x and 289 were wx, and 300 shoved oniy &

)

few specks of vizument in colorless background, tue "hish dose” 8pm

vuttern, of wnlich 284 were .x und 16 were wXo. fhe v .rcent rzcuubl ati n

&

between ovom andéd ix, bascd 0 the r-tio of . x to wx witnin e ¢l of t .e-e
b

f—

two clzsses of varicgatec ke rels, is 3.6, Lestecross type-2, ¢ oucted

with tihe lants in 4 and 8 of culture 7777, in wnlich Jom was 1. its

12
of
o+
®
}—5
’-—l
!
@

2ctlve ph=se in the ce!l
likewise showed th t opm was 1l -ed with .x in those 51l.zmus und that

the p rcent recombi alion wrs low. vn sixteen esrs roduced by testeros
-1

troe=2, there was o total of 358 25

u

curryin. kKe-nels in wi.ch the
nr.osence of ~om was evident. amon;; them, 332 were Jx undé 26 were wx,
thus giving 2.3 percent recsubli zoli.n bet een -pm anc X, this very

low percent of recombination was exnitited on the

63}
-
[
&)
.
I
el
-
a
<t
(e
l_l
=

k)

cpiture 7777 vy rdless of the shi:se of setivity of <pm in the cells




gave rise to an eqr,
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<

14n collected from plant 71038-1 was used in nwing

Hl
an
=
o
0]
K

of cro:zses. flints were zrown auri g the suracer of 1557 only froo
kerrnels on éars deorived from two such crosses. The bve.. vior of oon
in théﬁgl&nC% thet-garried-i%. 15 snown in D of t ble 2 under te » 1457,
culture nunbers 7712 =nd T313. Ihe slaits diuw cuisuce 7312 case frow
Muhu&uw%prum%ﬁwJ.

Bt/a. bt, .x/wx. Iihe
= 1

] . n—-1
kernels on an e.r of a ¢l -nt th-t was 25

plwnt belonged.to class I, -nd ivs st te Jin on® that

-
=
ct
jos
62}

gives rise to unifor iy oale.nliiented keriels when ooi 1s avtet or
wien 1t 1s resent b t in 16s incctive wilise. In tuce trese ce of

wopm 1in 1ts active phase, no - ig:ent :ote ' 1n elther uviwt tlss es or in

[ ¥
Wewnoue L 3 B0
the szyrel until a ruttin-inc.c.. . event o2 curs whic. ives rise to A
A

higher =2ilele of a4, th t i1z thereaft:r st . 5Le 11 ex. ression i tuoe

(A

PR
C1LUI1S

prenence of an active opm or waen Opu 1s absent. trese mut-e

n - -

cccur 1 te in develoonent of tiae ol -nt tissues =2nd also laite in develop-

went of the gmdospermn. A8 a conse uence, the fre uency of =.ne r.unce

of kxernels hoving o germinal mut . tin is low on tihie e rs ol ul:ints

mn-1

r a2 .

[@]
o
I}
j
<3
H
04
<t
,_J
n
0]
i
i
1
C

culture 73172 5rew}exhibited tiue procsence in euch of the clwss I st te
"'1 i : . 1 A PRI B . R B N T . : 0 m‘l

’uerlved frow the femzle o rent,and the class L1 sv te of
MM<WV\ W"(\o’% B-y-

derived from plant 71095-1, nnd e'ch h d spm in it. rron the aovpeirand
"\

m
of a,
2
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of the plants in cuiture 7312, it
i
L and of

on each e .r,

sowever, the tested e .r of oilunt

the uresence of ©nm amo. ¢ tuelf Kecriels,

aucber 4, 5, and no.ever, did show the

Wl
iy

EE

011 each ear. rl=nt numbers b proved to he
A

WS evic

43

ent th:t e.ch ¢. ried Spm.

plant,3 g ve no evicence of

<

the tested & rs of

e
Lsints

sreserce of ~pm in b

S0 . €

o m~1 .
2

{clies I) 5t/
L ol skt S

. -1
2

(eluss II) Bt, +x +/wx Spm in constit tion. +“his was si..om by the
A

phenot; es of the xzrnels on the one fertile ezr it proa.ced in =

cross with a nlont ac.ozygois for a bt, and wx and having no o7m.

LA.Z’

smong the 128 x rriels on t .is ear, 117

Fape
EA RN

were unifor:ly oplgren

62 pile pig.ented kernels carrying the cliss I st e of 2. and 55
3 1. I - 1 £ e . a T ot e T m-1
dee 1y nitmented ke els carrying the class II st te of 2, .

fhe remaining 11 X k rnels were v:riegate

oeven oif these had the

N -\
0@.00.% 1
- i . . . . mM— )
closs 1 st ite and 4 had the class I1 st e ol =&, . IO, The 124 wx
A &
‘ | . | bwe
L2rnels on taws ear, 7 were uniforzly piiie ted. ofx of these were
pxle pig.ented and 2 were ceenly ig..entod. thie rewnd i1:ap 117 kerrels
in the wx c¢l2ss were all v riecatad. In 63 of tuese, the cliss 1 =t te
- m-1 . ) . s ¥ . a-1

of a = was present and in 49 of them the class Ll st teo. a5 A

binkage of ~om witn wx was evident and
present. , *hkusy P.B p rcent ol the,K TeTFAEREOR t.is e r we e i the

recuitbi ant classgs,

errels









