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LI NKAGE RELATI ONS OF TENDRI LLED ACACI A (tac) AND APULVLINIC
Mar x, G A. NYS Agricul tural Experiment Station, Geneva, NY USA

Two excellent seedling markers in peas have been isolated in recent

years. Evi dence presented here indicates that both reside in chrono-
some 3.

The first, tendrilled acacia (tac), was described by Sharma
(3,4,5,6). The |eaves of tac plants, like those of acacia (tl) plants,
term nate with a fully devel oped, lamnar |eaflet. Unlike tl, however,
tac plants have subterminal, tendril-like appendages (Fig. 1). The

mut ant behaves as a single recessive but it shows sone variability of
expression within the same plant and from plant-to-plant in segregating
popul ati ons. Neverthel ess, classification of tac in segregating popul a-
tions presents little difficulty, especially if scoring is delayed until
6 or 7 nodes have devel oped on seedling plants.

In 1979, Harvey (2) described a mutant which he provisionally named

apulvinic (Fig. 1). Appearing spontaneously in the cultivar 'Dark
Ski nned Perfection', the nutant plants bear leaves in which all foliar
pulvini are replaced with rigid petiolules (2). It, too, is inherited
as a single recessive and can be scored unambi guously in the early
seedling stage. Its phenotype resenbles a mutant designated by Blixt
(personal communi cation) as petiolulatus but apparently the identity
bet ween the two has not been established. Until this matter is settled,
I shall refer to the Harvey mutant as apulvinic, with apu as the

provi si onal gene symbol .
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Fig. 1. Top: (left) Tac Apu Fig. 2. af tac Note small
(right) Tac apu lam nar leaflets amd
Bottom (left) tac Apu otherwise tendrilled leaflets.

(right) tac apu
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Both tac and apu were crossed with marker Jlines in a preliminary
effort to determ ne their chromosomal | ocation. Table 1 gives single
gene segregation data for tac and for apu in F2's of crosses in which no
linkage was detected. Table 2 shows evidence that both mutants are
situated in chrompsome 3, with the followi ng approximate rel ationship:

St=-=--10- Apu <3 Tac
o . - 30

It is not certain whether tac and apulvinic lie towards b or towards M
on chromosome 3, but we are in the process of resolving this question.

Sharma and Kumar (7) also tested for |inkage between st and tac but
they concluded that their data did not reveal evidence of |inkage.
Table 1. Singl e gene segregation for tac and apu in crosses in which

~_linked markers were not involved.
Population
identity Tac tac

B283-130-150

B283-217-231 1 7(
B283-242-247 88
B283-257-278

Joint segregation in F,,

st, tac, and apu.
en Population
pa identity XY
St =Apr B283 ) +1 1
t B ) 16— 3( ) 39
B283-408 14

Apu~-Tac B283-248-256 0
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L. G Cruger has drawn attention (personal communication) to a nost
interesting interaction between tac and af. In conmbination with tac the
af phenotype is modified such that small, irregularly formed |eaflets
are produced, apparently without any definite pattern (Fig. 2).

In the course of observing the behavior of tac in various gene

combi nations, | encountered one other interaction worth noting. As
al ready mentioned (1), the normal expression of wlH o is masked in com
bi nation with af. However, since af tac produce some small |am nar
| eaf Lets, it mght be expected that the upper surface of these |eaflets
woul d be waxless in the presence of wlo, i.e. in af tac w o plants. But
in fact they do not. Al t hough typical wl o expression occurs in Af tac
wl o plants, both surfaces of the leaflets on af tac wl o plants appear to
be normal waxy (based on visual inspection). I ndeed, many af tac plants
di splay considerable lamnar tissue, especially in the nodes bearing the
first true leaf and two or three above. Still, the presence of wlo in
such plants is not readily detectable. The nature of this interaction

is unknown but no exceptions to the phenomenon have been observed among
numer ous popul ations homozygous for tac and wl o but segregating for
Af - af .
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