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The proportion of the recombirmt classes of kernels on the ear of the
6704B-4 entered in table 45,
parent plant/and on that of its Y Spm/y+ progeny/was much the same, and
?
this amounted to approximately 18 percent of the total number of kemrnels.
It will be recalled that the same relative stability ol locaticn of Spm
was exhibited by the Spm in plants in culture 6629a that were Y Spm/y +
(t2ble 5) and by the majority of their Y Spm/y + progeny (table 29).
However, in these plants, Spm occupied a position in chromosome 6 more
distantly removed from Y. The regmobinant classes amounted to approximatel
35 percent. This same stability of location was expressed by Spm when
it occuppied a position/&ﬁi%grngggm%o6Y, and this was shown in plant
"f;!

68954-1 and its progeny (table 43),. In contrast to this,afn the two '
cases examined in detail where Spm was located in chromosome 9;L§pm
underwent many transpositions and many of these, in turn, occurred early

J
Moy be Q.
in plant development. That +the chromosome in which Spm resides (is not
AS:___mﬂ

\1"1@ odi g \) b peadip bk o g -
1n 1tself the }mper%&nt factor controlling Spm behavior was shown by a

A

. m-1 . . . . .
case in the 32 cultures in which it was carried in chromosome 9.

Wt .
This case hzxs—deen examined more extensively than any other. ‘1his Spm,

oy i

residing at a site close to Wx, remained guite stable in location, altheugh
A

aitusuds uaually

'¥fanspositions of it déubccurA late in development of sporogenous or spore

Muuufam
cells. Since this case has contributed much to an uﬁii;s%ﬂﬁéiﬁg of
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inactivation of Spm, discussion of it will be postponed until t.is subject
is considered. At this time, however, another case of insertion of Spm
in chromosome 9 will be considered as it serves as an excellent illustration

of the high proportion of transposed Spm,in the Spm carrying recombinant
) ) P wetl hg meeenrauy T mm#]w
class of kernels (that may be presentjbn a test_cross ear, plugen 3 Pﬁa&r

Dy S 0¥ Wuto Loeazipy C pomaX 671 F-2).  weadir, TadHE (e b

In the case maw to be considered, xkE Spm was located in the wx
carrying chromosome 9 of a Wx/wx Piant and at a position that was probably
very close to wx, 1t was present at this location &n one plant in the

tested ¥rpxmpuxxfx progeny of plant 6629A-5 (table 5). In plant 6629A-5
two Spm elements were present one of which was located in its Y bearing
chromosome 6. Tests were conducted with progeny derived from kernels
on the ear of the main stalk of this plant and on that of its tiller.
These plants were grown in the summer of 1954 under culture numbers
6671 and 6672.
From the earbﬁ?thgamnaﬁ stalk, the Spm constitution was determined in
| RYWA
20 plants derived from colotless, sh2 kernels, 14 from the Y class (culture
A
Q$1
6671F) and 8Afrom the y class (culture 6671G). From the tiller ear, 27
plants derived from colorless, sh2 kernels were examined for Spm constituion
/
e ot
14Afrom the Y class (culture 6672E) and 13Afrom the y class (culture 6672F),
Among the total of 28 plants derived from the Y kernels on these two ears,

e PR AL

no evidence of Spm was given by tire kernelg on the testcross ears produced
A
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«hpbyﬁaﬁly %$9M
by 13 of them. Among the 15 plants having Spm, one was present in mmre
oo 2lmuit was proasal
10 of them, amd lmore than one in each of the other five plants. Spm was

pEUiTY BETLE

{43

linked with Y only in two of ﬁ%%w? ten plants (table 465 having one Spm.
PlanT b6 TIF-2-

A Qs 6672 E4,
and, with wx in Thwo othersg (table 47) ave po’ud)‘q, wwu.uq wq Joonth (P(ﬂfa»f'tn)
In 4 of the remaining 6 plants in which one Spm was present, linkage of

it with either Pr or wx could not be determined agi%gese prlants were
pe/pr, Wx/Wx in constitution. The other two plants were heterozygous for
alleles of these two markers but no linkage of Spm with either of them

was expressed. Two Spm elements were present in each of 4 of the 5
plants with more than one Spm element in them. Linkage of one of the Spm

ror, sv ol TRt k)
W pet Iy Ay Ko
elements with Y was expressed in one of these 4 plants. In the fifth

X hod MneUisu oneSpwm sl o o, 4

plang, at least 3 and probably 4 Spm elements were present.

Of the 19 tested plants derived from the colorless, sh2, y class of
kernels in cultures 6671 and 6672, the testcross ear produced by two of
them showed no evidence of the presence of Spm in any one kernel., The
testcross ear producdd by the remaining 17 plants showed that each
had Spm, one being present in 16 of these plants and two being present in
the remaining plant. Linkage of Spm with wx could have been detected
only in 6 of these plants. Linkage of it with Pr could have been detected

in 10 of them. However, no clear evidence of linkage of Spm with these

markers was expressed in any o‘i‘}bf these plan’csA \MM &Uﬁ WWW
(e Ce4d-
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/— On three of the thirty-three ears produced by the Spm carrying
plants in cultures 6671 and 6672 a large sector appeared in which all
kernels within it were pale colored. This indicated that in each of the

three plants on whose ears these sectors appeared a change had occurred to

& Pl T T 9, fogper 2

Spm early in development of the plant. Howeve;,i%rogeﬂifte;¥g”were
cdound feom (ol 06 29 -5 Al e

conducted only with one of the plants in these two culture%véthat in

-

WG ‘M S .l
which Spm was carried«in—%he wX beseimg chromosome 9, _ cent
reeembéﬁa%ien—wéth;;g-(?1ant 6671F-2, table 47). Six plants were grown

from the Y and Wx class of variegated kernels on the testcross ear of this
plant under culture number 6873A and six other plants were grown from
the y and Wx class of variegated kernels under culture number 6873B.
With respect to Spm and the alleles of Wx, all plants were derived from
the Spm carrying recombinant class of kernels on this ear. All 12
plants were variegated.

Eighteen test cross ears were obtained from 9 of the 12 plants
in culture 6873xxXEXAXIXWRXIMEMXWEXEXVAXTEZXEEAXXx One Spm was present
in all tested parts of 7 of these plants and in nonf of them was it linked
with Wx (table 47). ‘n one plant, 2 Spm elements were present in the
two tested parts of this plant. Neither of them was linked with Wx

plant 6873A-3
(table 47). In the remaining piant, at iLeast 3 Spm elements were
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"
present in each of the tree tested parts of thi&s plant (plant 6873B-1,
A
table 47). It may be mentioned also that in none of the four tested
plants that were Y/y in consitution was evidence given of linkage of

the Spm in them with Y.

. ».M ‘

Spm carrying
In the/parent plant of those in culture 6873, Spm was closely

linked with wx (Plant 6671F-2, table 47). uOQOf the 169 variegated kernels”

on its testcross ear, only 29 were in the Wx class. As the described

litly Fcfy g Doty

tests conducted with plants derived from 9 of these 29 kernels indicate,

CQAV\Aiw&k@ dﬁm‘dwuﬂﬁ@;&pﬁé&mﬁ

xm none of these 9 kernels arsse as the conse uence of crossing over
s e C T it 4

between: Spmkaad wWX. Transposition of Spm was responsible for their

appearance in this recombinant class of kernels. It is suspected,

wenif on iy Victa

therefore, that Spm in the parent plant, 6671F-2, was located very close S

ould b X

to wx and that the majority, if not all, of the recombinant classes L€

~
as the consejuence oprremeiotic transpositionf of Spm.

o U é{/wmté/

Before tests of the Spm constitution in the progeny of plant 6629B-5

(table 30) are considered, those conducted with the second generation

presented m WTW&M W&Cw‘_ggﬂw T

progeny of plant 6629A-2 will be esas;axxsa.A This second generatdion

% Mot

progeny was derived from thos( plants in the immediate progeny of plant

. B T Yo AT s BRI _rert
o oLan ;
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6629A-2 in which a transposed Spm was present. They represented the

few cases in which a transposed Spm ele.ent was found to bpeepresent in

. \ ' WA w\)\\\LEJ"\

the progeny of plant 6629A-2, This plant was Y Spm/y+Aas were most of
B} ,‘l’- ‘Jx

its ! bearing progeny that carried Spm. However, the single Spm in
A

plants 6665G-12 and 6665G-21 was not linked with Y (table 24). @1ant

¥

L AN d

Yoo

6665E-10 (table 26) hed 2 Spm elements,neither of whieh was linked with

i,‘t ying RS
Y in the two tested- parts of this plant{ The ear of the main stalk of

[

plant 6666C-2 had a ratio of kernel types +that suggested that the Spm in
it was not as closely linked with Y as it was in the tiller of this

plant (table 26). Tests of Spm number and location were made With

§
1}

the progeny of each of these\plants, and those conducted with tha$ of

plant 6666C~2 will be considered first.
' o Progeny test 20, figure 2
Nine plants were grown from the variegated Y class of kernels on
C 220 Valle 2. ¢ Yo bhomat Typso on sy can)

the ear produced by the main stalk of plant 6666C-2. All of them
4

were variegated. A téstcross ear was obtained from each. One Spm
was present in 8 of these 9 plants. It was linked with Y in 6 of the
8 plants having one Spm, (table 48), and possibly with Y in apother
(plant 6869-8, table 48), but it was not linked with Y in one plant
(plant 6869-2, table 48). In the one remaining plant, 6869-9, two

appeared to be
Spm elements were present, neither of whichxwax linked with Y (table 48).
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o

The ratio of kernel types on ears produced by the six plants having 1 Spm

""',l,\ 7 1 J\_“\g . Q’QL(D

linked with Y was not cersistent ﬁﬂz:EiiZEI:xhem, suggest&ﬂg that the
location of Spm in chromosome 6 might not be the same in each of‘thémy'

wép® conducted iy tnoglee
However, no test that would establish thls/w1th any one of them.
paegeny

Roestoy, Tet 34, dagbee

Elevén plants were grown4from the variegated Y class of kernels on
the testeross ear produced by plant 6665G-16 (table 24?}underwéﬁiture
number 6866; Testcross ears were obtained from 9 of these 11 plants.
One Spm was present in the tested parts of 7 of these é plants and it
was not linked with Y in any.one of them. The cmmbined ratios of kérnel
types on the 8 testcross ears obtained from them are given in tableL49.
The tested purt of one plant (6866-2, table 49) had two Spm elémenggf
neither of which wgs linhked with Y. In the remaining plant ocf—{t¥kxis

pregeng, (plant 6866-5, table 49) 3 Spm elements were present, Thes¢

ex&égggs—e%*arne&:ﬁsam-tests of the progeny of plant 6665G-16 estaiisived

‘\lu tovaltawrn Bereena ugua et Win & tiad 0 Spun wu T ’
thig;:g;g;ge“tn‘T*_ﬂf*ﬁ¢*=a='?090d%3?n-¢ha¢ was not carried in chromosome

_\.;.‘ . ;\:1 -e— \‘l LT
6'"close enou h to show linkege with #. . ‘
& & Tragm TT 23 g,
the progeny of X" :
Prugexy Tests of/plant 6665G-21 were conducted with 8 plants grown

~ from the Y class of colorless, sh2 kernels on the self-pollinated ear
of one of its tillers under culture number 6863, and fxmm with 17 of

the 20 plants in culture 6867 that were derived from the variggated

Y class of kernels on the ear entered in table 24. In culture 6863,

T et beve G foduaty

the kernel fypes—on—the—test cross—ear-produeced—by one plant that was

g

P
Y/Y gave no evidence of the presence of Spm in the—tested—part—ofthis



158

Five other plants in this culture had one Spm element. Four of them
were Y/y, but in none of thgse plants was evidence given of linkage of
Spm with either of these alleles (table 50). The ratio of kernel types
on the test cross ear produced by two other plants, bbth of which were
Y/y, suggested that in each of them an Spm element was carried at the
same location in each member of an homologous patr.(plants 6863-3 and
6863%-9, table 50).

Of the 17 plants derived from kernels on the testcross ear of this
same plant, 6665G-21, 16 had one “pm. Clearly, it was not linked with

\VN%JE

Y in 15 of thé; (table %6) nor with Pr or Wx,which could be determined
at the same time onfﬁi: testcross earﬁ,e@—these—§}&a%s. In one of thetw
16 plants, howevey, the single Spm in it ﬁgégggga was carried in the Y
bearing chromosome 6, as the ratio of kernel types on its testcross ear
suggests (plant 6867-9, table 50).7\ Thus, the tests of the progeny of
plant 6665G-21 conform with th:t which could be expected if the Spm

hepr

element in it was notAcarried in chromosome 6 at a position that would

R TERLTREVIVTIVEVIC
give evidenc%\eﬂ linkage with Y. In the one plant in which Spm appegard
to be linked with Y, a successive transposition of=t% could have returned
it to a location in chromosome 6 that wWould express lirkage with Y.

" Two Spm elements were present in the remaining plant (plant6867-18,

table 50) neither of which was linked with Y nor with Pr or Wx.
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Progeny test 23, figure 2

The kernel types on each of the two testcross ears of plant

of 2 Spm elements
6665E~-1f indicated tha® presence/in both tested parts offthis plant.

Neither Spm was linked with Y (see table 26 for kernel types on ®apch
of these two ears). ¥ifteen plants were grown from the * c@;ss of
vareigated kernels on the ear produced by the main stalk of this plant.

One testcross ear was obtained from each of these 15 plants. In one

bod S ohrbanee Tl (Jail Qud
plant, the kernels on $+2® testcross ear gave no evidence of the presence
A

of Spm | ifeublde—pient. In 11 plants, ~one Spm was present and it was not
linked with Y (plants in culture 6864, table 51% nor with Pr or Wx.
Two plants had 2 Spm elements. ln one of them, no evidence was given

of linkage of es Spm with Y (plant6864-7, table 51). ln otker other,
C thy 0Alie 4 funed Ty ancoily
however,%linkage of one Spm with Y was—prebebkte (plant 6864-3).
table 51
In one plant (6864-12) 2 or mere—probabiy 3 Spm elements were present

adﬁ the ratio of kernel types on this ear suggests th:t one of them

RV

may have been carried in the y bearing chromosome 6. ﬁ%ﬁll 144 derived
from the Y, variegated class of kernels on the testcross ear of the

tiller of plant 6665E-10 carried Spm. One Spm was ExxxxE® present in
12 of them and it was not linked with Y (plants in 6865, table 51) nor

with Pr or Wwx. Two plant (6865-1 and 6865-12, table 51) had two

Spm elements, neith: r of which was linked with Y nor with Pr or Wx;
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Two exceptionsl plants appeared among the 28 in the progeny of
plant 6665E-10 that were examined. In each of them, at least 2 Spm
elements were present in the tested part of thgblant. In one plant,
one of these appeared to be located in its Y bearing chromosome 6.
In the other, one Spm appeared to be carried in the y bearing chromosome 6.
No progeny tests were conducted to establish the location of Spm in
either plant. Since only one testcross ear was obtained from each
plant, the constitution of Spm in other parts of these two plants is not
known. However, an early occurring transposition of Spm may have been
responsible for insertion of an Spm element into the y bearing chromosome
6 in plant 6864-12. This chromosome, contributed by the tester stock
paans oalio | By Ty

o
did not have Spm in it. It La:ﬁﬁi&e&ﬂp%nnﬁwﬁma fbom th?Atestaupoéawo

an active
entered in table 51)that plant 6665E-10 did not carry/Spm in its ¥

bearing chromosome 6.

Progeny test 24, figure 2

26400,
The ratio of kernel types on thé” three testcross e :rs produced by

plant 6629B-5 is entered in table 8. This plant was y/y, Pr/pr, Wx/wx
in constitution. From the ratio of pale to variegated kernels on these
ears, it could be suspected th .t this plant had two Spm elements, both

of which resided in one chromosome of the complement. The pollen parent
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th:t h2ad been used in making the cross with the first ear on the main

stalk and with the tiller ear had been homozygous for a1 sh2, ¥y, Wx, and

Pr. Thuat used in making the cross with the second ear on the main

stalk had the same constitution except that it was homozygous for pr.

o Wwwi&w&&wbw:wt&ﬁ

o0

@& §

Although this ear had only a few kernels on it, the ratio of,ty-es among 3

them suggested thatASpm‘in plant 6629B-5 wa® 4&nked—w1%h—ﬁ¥ Kernels N
A

o

were selected from each of the three ears of this plant and sown in the I~y
Lb22To LSO O 3
summer of 1954 under culture numberspindicated in table 18. From the §
Aot mee} Alitrwl oo phiousy vl &
second ear on the main stalk, % plants were grown from ﬁm:zﬂ:zgt:?—i’?
,{M@Opwuq‘ Hiod el Ahare 0ally 3
class of kernels and 3 were oS TSI S <t S g Varlegated bh2 Pr,ctass—of
wee, Tﬁméxm " neegpalanids vuudu Mnmﬂz Pn,auaﬁ %Fvw

A

ek&ss=ﬂ£=ke¥ﬁa%s:nﬁzmhis—eer{:& Because it had been suspected that Spm

LN/ TN
was carried in chromosome 5 in the parent plant, 3:&&2ge:n£%5&n=ef test

crosses were conducted with the plants in cultures 6683 to 6685.
ALS QLLLEI"\§ Gow P‘MJ
; The kernel types on the ears p:o&ased—%y—%hese—tesxcaeeaes-ee%&%&&shed
\374) (wwu{pwmo{\, < baB-3,
A the presence of two Spm elements in the parent plantt1each of which was
its with pr
located in/chromosome 5/and at positions that allowed linkege to be

dAs nandeon duff e W
expressed with the-sikeiwsxwfxgrx—sepr. By reason of theACOnstitutioncg

Y el w T cedr Q010 3 20me o plonX GETR-S

of of the male plantsused in the cros§f all plants derived from kemnels

la i
on the first ear of the main stalk (£u1§&§e 8683), and from the ear of the
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tiller (plants in culture 6685) carried Pr in one chromosome 5. For
the same reason, those derived from the second ear of the main stalk had
pPr in one chromosome 5. As stated above, plant 6629B-5 was Pr/pr.
Therefore, the plants in culture 6683 and 6685 could be either Pr/Pr or
Pr/pr, and those in culture 6684 could be either Pr/pr or pr/pr.
Seventeen plants _ wexe grown from the variegated, Sh2 class of kernels,
o) T that
uﬁﬂ4(ighpultures 6683 and 6685,  Sixtemn of them were variegated but one/was
Pr/Pr was totally pale pigmented and no evidence of Spm was given by the
kernels on the testcross ear it produced. Among the 16 plants that
were variegated, 4 were Pr/Pr and 12 were Pr/pr. One plant (6683A-2),

derived from a mniformly palebolored kernel, was variegated and it was

Pr/pr. Qua
On the testcross earsef\lB plants among the 35 in cultures 6683 and
6685 that were derived from colorless, sh2 kernels, no evidence was
given of the presence of Spm in any kernel. Twelve of these 13 plants
were Pr/Pr and 1 was Pr/pr. Hewewxex, Bn active Spm was present in 20
of these 35 plants. Four of them were Pr/Pr and 16 were g}/pr.
In the 2 remaining plants, each of which was Pr/pr, Spm was present but
it was in its inactive state in most of the Spm carrying kernels on the
testeross ear s{ﬂeacgﬁ*_
The three plants in culture 6684 that were derived from vériegated,
Sh2, Pr keornels on the second ear of the main stalk of plant 6629B-5,

were, as excected, Pr/pr. Among the 14 examined plants derived from

the colorless, sh2 kernels on this ear, no evidence of Spm was given by
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any kernel on the testcross ear produced by 3 of them, each of which was
Pr/pr. The other 11 plants had Spm. Two of these plants were Pr/pr and
9 were pr/pr.

From the distribution of Spm and # the alleles of Pr‘ta the progeny
of plant 6629B-5, it is evident that Spm was carried in the chromosome

the “pm carrying

with pr in all three tested parts of this plant. Because/xk® progeny
of plant 6629B-5 could be distributed to 11 distinct classes wﬂthdMQ

: ;v RN 171 WUQQMGMTO
respect to thgﬂalleles of Pr and to Spm, charts were constructed to
indicate the class into which each plant, or part of a plant, could be
placed.’ For the?lants in cultures 6683 and 6685, this is given in figure 2
and for the plants in culture 6884 this is given in figure 4. In
tabled 52 is entered the kernel types appearing on the testcross ears of
the Pr/Pr plants in the first %ﬁ%ﬁasses given in figure 3. In table 53
is given the kernel types on the test cross ears of the %leasses of
plantsfthat were Pr/pr inrfigure 3. Because of the simil-.rities in ratios
of kernel types on each of the ears produced by plants in the first 4
classes given in figure 3, tha®- data from all ears are entered in summary
form in tables 52 and 53. The ratio of kernel types on all ears produced
by plants in c.ass 6 of figure 3 were not alike. ‘herefore, the phenotypes

of k:rnels on ears produced by each plant are entered sepurately in table

53. On most of these ears, the percent of recombinants among the

Q9.4 abeu¥ 2.5,
variegated class of kernels was similar, i . St iemide,

1,®eviation from this was expressed by the ratio of kernel types appearing on

the ear produced by the tiller of plant 6683D-2. In this plant, changes
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nnt&ll WA W
W

in Spm were occurringAas evidenced by the appearance of a sector on this
ear in which all of the kernels were pale pigmented and by the fact that

the Spm constitution of the tiller differed from that of the main stalk,

Poo Lthor,

A

Q

whieh was Pr + +/pr Spm Spm. The Spm in the tiller probably had been
transposed to a location close to pr, as will be shown shortly. A.nmwﬁmf

- v e La of Mrourbtuculd
dlfferenceﬁaé\als@ expressed on the ear of plant 6683D-3 but on this ear,

thereo—was—a—ganked -dofioionay—in the number of kernels wisbl the pr
phenotype uryy Mmundh fawmwavx Myudﬁd .

The kernel types appearing on the testcross ears produced by the Spm

@tepuws, o
carrying plants in culture 6684 are entered in table 54 under the

Cows Wiy 6§ eodn 650 <lroun

he&é&ﬁge—g&¥en in figure 4. A number of testerosses were conducted

with one plant,6684D-1, which was Pr Spm/pr +. The percent of recombinants
. ] [as7)

among the variegated class of kernels on the ear of this plant, and fzmem

those produced by use of the pollen of its tiller is approximately 34.

The pollen derived from the main stalk of this plant had many grains in

which Spm was absent, as the ratio of the pale to the variegated class of

kernels on testcross ears produced by use of it indicate. Tests of the

progeny of plant 6684D-1, derived both from the selfpollinated ear of the

tiller and of the pollen of this tiller indicate that the Spm in its Pr

/chromesome Corulel fumare

resulted from crossing over rather than transposition. The
percent recombinants appearing on the testcross ears of its Pr Spm/pr+
progeny amounted to approximately 25, as will be shown shortly.

From the above described tests of the progeny of plant 6629B-5,
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its constitution would appear to be Pr + +/pr °pm Spm. Relatively

little transposition of the Spm elements in it occurred during development
of this plant and during development of its upm carrying progeny when this
is compared with that which occurred in some of the plants peviously
discussed. On the ear of the tiller of this plant, a few kernels appeared
that exhibited only one to several small dotw of the Al type pigment

in a colorless background instead of the expected pattern of many such

m-1

spots usually produced,by{eithgq state 5719A-1 or state 5718 of ay

when Spm is present. A few kernels of this type likewise appeared on
ears of some of the plants in its progeny that were derived from fully

variegsated kernels. Tests conducted with plants derived ffom sweh
wabh efrsd rrooxesadim pafie o

kernelﬁﬂshowed that the Spm in them was behaving in a different manner.
Also, one of the Spm elements in plant 6629B-5 entered the inactive
phise in some cells. For this reason, some plants that yere derived
from the pale class of kernels on the ears of plant 6629B-5 had an

Spm element in them. Return to the active phase in some cells of these

Dt ok e cXoTed, o, Dok uousdly, Doty Q0uired et pass Raronato o uck fuabe Spun w Tiecy

plants occurred bul only very late in development.r These two types of

Uit sk ovdt, otz o

change in Spm action will be considered subsequently. They—are-
N

dnawn Yoo of change in action of Spm

mentioned here because initial investigations/were conductdd with plants

in the progeny of plant 6629B-5.
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Progeny Test 25, figure 2

The ratio of kirnel types on the ear produced by the tiller of
plant 6683D-2 suggested that the Spm in i#occuppied a position closer
to pr than in related plants that were Pr +/pr Spm, table 53. In
order to verify this, seven kernels were selected from the variegated, Pr
class on the ear of the tiller and sown under culture number 6878 in
the summer of 1955. The selected kernels were derived from the
recombi:;ant class on the ear. As emphasized earlier, if Spm is located
close to a gene marker, the Spm-carrying recombinant class is likely
to be composed mainly of individuals having a newly transposed $pm
element in them. This proved to be true in this case. In 6 of the
7 tested individuals in this class, the Spm in them certainly had been
transposed from a position close to pr to another location in the chromo-
some complement, as the kernel types on the testcross ears obtained from
each indic:te, table 55, In one plant, 6878A-1, Spm was carried in its
chromosome 5 with Pr. The location of Spm with respect to Fr could not
be estimated from the ratio of kernel types on the testcross ears it
produced because of the preponderance of the pale class of kefnels on
each. This indicated, nevertheless, that the Spm in this plant had

undergone change in a number of cells late in plant development.
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In the 6 plants having Spm at a new location, no linkage of it
with Wx was expressed on the testcross ears produced by any one of these
plants. Neither was it linked with ¥ in plant$ 6878A-3 or 6878A-4 in
which this could have been detected. The Spm in plant 6878B-3
underwent early occurring transposition, as indicated by the difference in
Spm coxnstitution in the main sfalk and in the tiller of this plant.
Because at least 6 of the 7 individuals that were dérived from the
recombinant class in the progeny of the tiller of plant 6683D-=2 had a
newly transposed Spm element in it, it is concluded that the Spm in théo

tiller of-—plant-ee83b~? was located very close to pr.
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Progeny Test 26, figure 2

A similar type of test to that just described was conducted with
recombinant)
plants derlved ffom the(@arlegated class ef/kernels on an ear produced by
plant 6685F-3, This plant was Pr +/pr Spm)as the kernel typew appearing
on three of its testcross ears indicate, t:ble 53, The location of Spm
the tiller of
in this plant did not appear to be as close to pr as it was in/plant
6683D-2, just described. It could be anticipated, then, that a larger
proportion of individuals in the recombinant class would represent cases
in which crossing over between the site of insertion of Spm in chromosome 5
and the locus of pr was responsible for their appearance in this class
rather than cases of transposition of it to a new location in the
chromosome complement. This appears to be confirmed from tests conducted
with variegated plants derived from the recombinant class on the ear of
a tiller of plént 6685F-3, The kernel tyves that appe red on this ear
v e
are shown in line 1 of table 56. Ten kernels were selected from the 21
A

that were weriegafed—awmid Pr in phenotype, and sown under culture number
6882 in the summer of 1955, Spm was present in 9 of thegd 10 plants
derived from these kernels but no evidence of its presence was given by

Y Chum Win Yrdusud a")
one plant. An 8 of the 9 plants having Spm, SpE—was-prosens and it

A %Wa

was linked with fr in four of thequas shown in lines 2 to 5 of table 56.
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In the other four plants, Spm was not linked with Pr (lines 6 to 10,
table 56) nor with Wg}which also could have been expressed on these ears.
In one plant, 6882A-2, at least 4 Spm elements were present (lines 10 and
11, table 56).

The percent of recombinants among the variegated class of kernels is
g€iven in round numbers in the last column of table 56. Although
difference in this on the different ears is to be expected because of
transposition of Spm that certainly occurred in some cells of these
plants, deviation from that expressed on the ears of the parent plant
is not great enough in any one case to indicate with certainty that the
location of Spm in chromosome 5 in any one of them differs from that in
the parent plant. Only progeny tests of each would allow this to be
determined and these were not conducted. However, the Spm element in
at least 5 of the 9 plants derived from the recombinant class on the parent
ear had been transposed from a location in chromosome 6 that gives linkage
with pr to a new location in the chromosome complement.

Progeny Test 27, figure 2

Among the examined progeny of the tiller of plant 6629B-5 there were
3 Pr/Pr plants in which 1 Spm was present {(figure 3 and table 52).
Among them was plant 6685G-~2, With respect to chromosome 3 constitution,

- - . A f this plant
this plant was a1m 1 (state 57194-1) Sh2/ a, sh, n ear o is p
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had been used in a cross with a plant that was homozygous for state
57194A-1 alm°l and for Sh2, pr, ¥, and wx and in which no Spm was present.
The kernel types that appeared on this ear are entered in the first

line of table 57. Variegated
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kernels were selected from this ear and sown under culture number 6875
wA
Gupine—- the summer of 1955. The 20 plants derived from them were
examined for the Spm coustitution in each. The pollen used in making
the testcross with each was obtained from piants th t were homozygous
m-1 and ‘
for state 5718 ay ,/for Sh2, pr, y, and wx, and in which no Spm was
present. The test had been devised for reasons other than to determine
if Spm was located in chromosome 5 and for the desired purposeg, use of
VTR TTITTE

pollen from the described tester stock was most suitable. Brom thes¥
A

tests it was learned, hewexery that the Spm in plant 6685G-2 was located

in chromosome 5. With regard to alm_l constitutions the plants in
culture 6875 were of two types: Komozygous for state 5719A-1 alm—l and
dag At anttecd -~
heterozygous for this state}with a, being carried in th&:ﬁgggiagee&
A
chromosomes 3. The Pr and pr phenotypes among the pale class of kernels

o consh
on ears of plants that were homozygous for state 57194-1 be

distinguished readily. However, on the ears produced by the heterozygous

m-1

plants, only half of the kernels would have state 5719A-1 a,

in them.

The other half would receive a, from the female parent and state 5718
m-1 K . m-1

a4 from the male parent. ernels having state 5718 a1 and no

Spm are only very faintly pigmented. Distinction between those that are

purple (Pr) and those that are red (pr) is made only with considerable
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effort and this was not attempted in classifying the kernel types on
ears produced by plants in culture 6875 that were alm—l/al in constitution.
For this reason, all kernels in the pale classes on the testcross ears
of plants of this constitution are entered in tacle 57 under the heading
"Pale", no distinctions being made between those that were Pr and those
that were pr.
20

Spm in its active state was present in 17 of the/tested pl nts in
culture 6875. In three plants, however, although Spm was present, it
was totally inactiee in most parts of each plant and in most of the

kernels having it on the ear each plant produced. One “pm was present

in all tested parts of 15 of the 17 plants having an active “pm and it

-

5

was carried in the chromosomgﬂwith Pr in 14 of them, as the kernel types
on the ears each produced indicate, table 57. The single Spm in one
plant was not linked with Pr (lant B-8, table 57). In two plants,

2 Spm elements were present, one of which was linked with Pr)ﬁPlant B-9,
and ear on main stalk of plant B—Zﬁa However, the tiller of plant

6875B-7 had only 1 Spm and it was linked with Pr, ‘uq¢1}'du
howut W W M@M o
In this progeny test, no selectlonAwas made for sam¥location or
WU (Lol
constitution of “pm. From the fact that the large proportion of prageny
A

plants carried Spm in chrmmosome 5 and at a location that gave ocdesz
A
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clear evidence of linkage of it with Pr, it may be concluded that the

powud
opm in thi® plant did not undergo frequent transposition during develop-
A

ment.

Progeny Test 28, figure 2

Tests of the three plants in culture 6684 that were derived from
the recombinant class of variegated kernels on the second e:r of the
of plant 6629B-5
main stalk)showed that plant 6684D-1 was Pr Spm/pr + in constitution
(figure 4 and table 54%. A number of testcrosses were conducted with
this plant including use of its pollen for this purpose. Pollen from its
tiller had been placed on the silks of plants that were homozygous for

state 5719A-1 alm"1 and for pr and in which no °pm was present, and also

on the/zgigsogfsome plants that were homozygous for a, and for pr and in
which no °pm was present. Variegated kernels in the Pr class were
selected from an ear produced by the former type of cross and grown
under culture number 6880, aﬁd selection of kernels of a similar type
from an ear produced by the latter cross werexgxmwm were sown under
culture number 6881, Among the 11 plants in culture 6880, 10 were
variegated but one plant was uniformly pale pigmented and no evidence of

the presence of ©pm in it was given by kernels on its testcross ear,

A1l 10 plants in culture 6881 were variegated. An ear of each plant
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m-1

was used in a cross with a plant homozygous for state 57194-1 aq

and for Sh2, pr, y and wx and in which no °pm was present. xxx The
in culture 6880

phenotype in each kermel on the ears of tkeExE plants/was readily
classifgable. However, difficulty was encountered in separating some of
the kernels that were pr from those that were Pr in the pale class on the
ears of some of the plants in culture 6881. This was because of a
previously undetected mutant locus that was segregating in the al/a1
plantg used in making the cross with plant 6684D-1. When present, this
mutant alters the pigment produced in the pale class of kernels that are
homozygous for pr from a light pink to a lavendar shade that is sometimes
quite intense. This mutant does not alter the phenotypic expression of
Al. The Al dots in the variegated kernels that are homozygous for pr
are deep red when this mutant is present. Therefore, in considering the
phenotypes of kernels on the testcross ears of plant in culture 6881, given
in table 58, all of those in the pale class are combined under the heading
"Pale".

Of the 20 plants in cultures 6880 and 688l that had Spm, one Spm
element$ was present in 19 of them and its was carried in the chromosome 5

having Pr in 17 of these 19 plants, as shown in table 58, In one plant

3 “pm elements were present (planﬂ6881—5, table 58). In the last



174

column of table 58 is given the percent of kernels among those that were

o Qﬁuh%
variegated that were in the recombinant classA§er the 17 plants in wh ch

Spm was linked with FPr. AlthoughAconsiderabl%‘Variéation in this was
is
expressed on different ears, the aver.ge percent ZcExEXXmxkE greater
than that expressed in the progeny of plant 6685G-2 (table 57), suggesting
that the location of ®pm in chromosome 5 in plant 6684D-1 was not the
same gs that in plant 6685G-2,

In the progeny derived from use of the pollen of the tiller of plant
6684D-1 there were 3 plants in which transposition of Spm had occurred.
In two of them, 1 Spm was present and it was not linked with Pr in either
plant. In the third plant, at least 3 Spm elements were present. The
appearance of plant with more than 2 Spm elements in them in the progeny
of plants h ving only 1 Spm has been met with on a number of occasiona}
and examples of this were noted in the progeny tests entered in tables
42, 45, 47, 49 and 56.

Tests of the progeny of plant 6684D-1 was%also conducted with paants
derived from the variegated ¥r class of kernels thast—gppesred on the
ear$ of the tiller.Xkxtxwax This ear was produced by self-pollination.

The phenotypes of the kernels that appeared on this ear are entered in

the first line of table 59. Of the 16 plants in the progeny derived
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derived from this ear, 15 carried Spm in them but in one plant, no

evidence was given of the presence in it of Spm. Eleven of the 15
plants having Spm were Pr/pr. In 9 of these 11 plants, one Spm was
in
present and it was carried in the chromosome with Pr/5 of them
(plants under heading Pr Spm/pr + in table 59). It was present in the
chromosome with pr in Xm® other two, plants (plants under heading Pr+/pr Spm
table 59), but in the remaining tww plants, no evidence was given of its
being carried in chromosome 5, The two other plants that were Pr/pr
(plants 6879-11 and 6879-19) may have had an Spm element in each
chromosome 5. Of the four plants that were Pr/Pr, two had 1 Spm element
the

(plants 6879-6 and 6879-12, table 59) and/two others may have had an Spm
element in each chromosome 5 (plants 6879-1 and 6879-14, table 59) although
the ratio of kernel types appearing on the ear of plant 6879-14 suggests
that it had two Spm elements that were not at allelic positions in an
homologous pair of chromosomes.

The percent of recombinants among the variegated class of kernels
on ears of plants in which Spm was carried in chromosome 5 is given in
round numbers in the last column of table 59. The averaBe of this

is similar to that given by plant 6684D-1 (table 54) and is higher than

that expressed by the progeny of this plant entered in table 58.



