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THE LINKAGE RELATIONS OF A NEWY | SCQLATED nana MJTANT

Marx, G A NYS Agricultural Experinent Station, Geneva, NY USA

The mutant nana (na) was di scovered and described by Wl Il ensiek (8).

Later he reported its linkage relations on chronosone 6 (9). Mrfet (5)
offered additional evidence in support of the location as to chronbsone and
described the interaction with the Le |ocus; na was shown to be epistatic
to Le as well as to le.

In 1979 an extrenely dwarf plant resenbling Wl ensiek's nana appeared
in one of ny Arg progenies, an F4. Al remining plants in the progeny were
normal dwarfs (le/le). The line also was homozygous for b, sil, wi o, and
Pl (in addition to Arg). Progeny tests of this plant confirned that the short
stature was genetic in origin and visual conparisons with \Wellensiek's nana
(W.-1766) grown under the same conditions reaffirnmed the phenotypic sinilari-
ties between the two |ines.

W.-1766 was then crossed with the Geneva nana to test the genotypic
relationship. Al Fl plants derived from crosses between the two |ines ex-
pressed the nana phenotype indicating the na gene in ny line represents a
reoccurrence of the original na but in this case the gene is conbined with

le rather than with Le as is the case in W-1766. A very small consi sting
of 24 plants was grown fromthis cross for further confirmation that the two
genes were "identical". Although all the F2 plants apparently were pheno-
typically nana, three classes of height were evident: roughly speaking, (i)
very tiny and conpact, (ii) slightly taller but clearly na, and (iii) taller
pl ants approaching the height of very short dwarf (le) plants. I n anot her

context, the latter group of plants could easily have been m staken for short
dwarfs. This observation together with the observation that na segregants
from the F2 and F3 popul ati ons discussed bel ow were not all of equal height
(at least two distinct height classes), inplied that other gene |oci, perhaps
La and Cry, interact with na and influence internode length and final height.
Mor eover, all popul ations studied showed rather clearly that the slightly
taller na segregants were consistently nore vigorous and productive than the
shorter na segregants. It is tenpting to speculate that plants with the
conbination na/na Le/Le are shorter and |ess productive than those with the
conbination na/na le/le. However, all crosses involving W-1766 showed sone
degree of senmi-sterility whereas crosses with the Geneva na were fully fertile.
Two other crosses were anal yzed nore conprehensively. In these, tI>
two sources of na were again involved, the one isolated at Geneva being identi--
fied as na (Mrx) and the na isolated by Wellensiek being designated na (Well.)
(WL-1766) . However, the second parent in each of these crosses was Na.
The relevant genotypes of the first cross were:

le Na Wlo arg pl x le na (MarX) yjo Arg Pl

The 1 ind F; populations derived from this ross are identif

}-86, respectively, in Table 1. [ econ I

(Well.) ., ‘
‘ ) Wlo arg Pl x le Na wlo

and Fz populations derived from thi ro re identif ‘

01 15, respect el o] \ble 1.



36 RESEARCH REPORTS

henotype frequencies and estimates of percentage re

Phenotype frequency

Table 1.
e chromosome 6.
Gene

Populatior Pair AB Ab
8280-245-256 Arg=Pl 172 3
B280~245-256 Arg-Na 126 56
8280-557-562 i 79 9
€380-54-86 L 197 90
C380-91-11¢ " 153 26
B280~-245-256 Arg-Wlo 125 57
8280-557-562 Y 59 29
C380~54-86 " 192 76
€380-91-11¢ " 106 5k
B280-245-256 Pl=Na 123 Sk
B280-245-256 Pl-Wlo 121 53
8280~245-25¢ Wlo-Na 175 6
B280~557-56 " 66 29
C380~54~86 " Loy 17
€380-91-115 " 159 58
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1/ Chi=square values marked n.s. give P values greater than 0.05.
2/The populations designated with ''M'' segregated for the na gene isolated by Marx

Involving the na gene Isolated by Wellensliek and present in WL-1766.

The Fl's fromthe first cross were norma
the second cross were tal

evi dence of parti al

(Le/-).
tent with each other within this study and with other
The percentage reconbinati on between Arg-Wo was,
low in the F, and F3 popul ations involving W.-1766 whi ch,

sterility. The two sources of na appear

however,

and those marked with

W

refer to thos

dwarfs (le) whereas Fl's from
Most of the linkage estimates are consis-

published results.

uncharacteristically

as nentioned,
to map to the

showed

sane site, thus supporting the results of the identity/allelismtest. It
seens safe to conclude on the basis of all the evidence thus far collected
that Na, wlo, Arg, and Pl are all located in chronobsome 6, with na being

situated at the wio end of the chronosone
and tentative map:
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Vel lensiek (9) reported a reconbination value of 29.6% between na and f 1,
the latter gene being situated close to Pl. Mrfet found the dom nant gene
for early flowering, E, to be linked with p_ (3) and with wo (6), with CrO
val ues of 28 and 26.3, respectively. The recent finding (2) that art is
situated in chronosone 6 further brightens the |inkage picture for this

chr onosone.

A mutant controlling plant height and designated micro-dwarf (In) by
Rasmusson (7) shows close linkage with p and Wl o on chronbsone 6 (1). This
raises the possibility that na and Imare identical or allelic. To test this
possibility, na(Marx), with its linked nmarkers, has been crossed with WL-1329,
a line carrying Imin conbination with cry-.
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