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Abstract

Identity/allelism tests for 11 curled mutant lines of pea revealed that line 5142 and 5954 are muta-
tions in the locus curl representative line 5855, while rest lines for the time being have been consid-
ered to be the mutations in the locus curl < a representative line 5846.

Introduction

Phenotypically the curled mutation in pea is characterized due 1o strong upward as
well as downward curling of leaflets and stipules (Fig. 1). The first reported case of proba-
ble curled mutation in pea was spontanecous appeared in the cross between Blacky X
Screw ball in the F,; generation (Kellenberger, 1952). A second spontaneous event was
found by Gelin et al., (1959). Blixt (1958) for the firtst time induced curled mutation by
nitrogen treatment of the seeds of cultivar Weitor and maintained as line 5142. Subse-
quently Blixt also obtaind eight curled mutations with ethyl methane sulphonate of the
variety Weitor, Parvus and of line 1197 of D.G. Well, from 1968 through 1976 and ac-
cessioned as lines 5831, 5944, 5960, 5972, 5985, 5986 and 5988 in Weibullsholm col-
lections.

Sidorova (1981) obtained four curled mutants, K76, K330, K611 and K627 by treat-
ing seeds of cv. Torsdag with ethyl methane sulphonate as well as gamma rays, and of cv.
Parvus with nitroso methyl urea (NMU). Her identity test crosses between K76, K330,
K611 and K627 have resulted allelic mutation, while origin test crosses have shown that
line K76 was semidominant and the rest three were recessive. Sidorova (1981) proposed
gene symbols curl for K76, and curl < a for K3307 K611, and K627. At Weibullsholm
K76 is represented by line 5855 and K330, K611 and K627 by line 5846. In the present
work 11 curled mutant lines showing considerable variations in the degree of curling were
investigated for allelism.

Materials and Methods
Identity/allelism test crosses are crosses between the morphologically identical to

similar mutants (Arain, 1985). The following curled mutant lines were used for identity
(IDX) and origin (ORX) test crosses.
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Fig. 1. Left: Cultivar Torsdag. Right: Mutant with

curled leaves and stipules.

1. Line 5142 obtaincd by Blixt (1958) through nitrogen (N) treatment of the seeds
of cutlivar Weitor.

2. Lines 5944, 5954, 5960, 5972 induced by Blixt with ethyl methane sulphonate
(EMS) treatments of the seeds of cv. Parvus.

3. Line 5831 obtained by Blixt with ethyl methane sulphonate of cv, Weitor.
Lines 5985, 5986 and 5988 also by Blixt with EMS treatments of line 1197 of

D.G. Well.
5. Line 5846 representative line for curl < a of Sidorova mutants K330, K611 and

K627 of cv. Torsdag.
6. Line 5855 representative linc for curl of Sidorova's mutant K76 of cv. Torsdag.
7. Line 2157 of cv. Torsdag, linc 1263 of cv. Weitor and line 1107 of cv. Parvus

respectively were used for origin test crosses.

Crossing and evaluation work was carricd out at Weibullsholm Plant Breeding Inisti-
tute at Landskrona, Sweden.
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Results and Discussion

Results from origin test crosses are presented in Table 1. Lines 5142, 5831, 5855,
5954 and 5960 observed to have F; plants phenotypically normal, which would indicate
recessivity of the mutants. Origin cross no. 4993 for lines 1263 x 5831 have shown seg-
regation in chloritica mutant as well and following F, segregations were found 448 nor-
mal, 168 curled, 130 chlorotica and 92 curled chlorotica. The chlorotica segregated undis-
turbed in 3:1 with Chisquare 0.95, while the curled have shown marked deficit of normals
with corrected chisquare for linkage 15.4, indicating linkage.

For Sidorova's mutants, line 5846 curl < a and line 5855 curl, origin crosses were
performed by Sidorova and as a rule not to be repeated. Inspite her mutants were crossed
with the origin lines used at Weibullsholm to investigate, if back ground genotype in-
fluenced the expression of curl. For the same reason Weibullsholm mutants were also
crossed with line 2157 of cv. Torsdag used by Sidorova. Such crosses are presented in
Table 2. Cross No. 6315 and 6316 have indicated certain influence of the back ground
genotype on the expression of the phenotype of curl. Origin cross results are lacking for
lines 5972, 5985, 5986 and 5988.

The results of identity crosses between the two curl alleles of Sidorova and the curl
mutants of Weibullsholm collections are given in Table 3. The cross curl < a x curl (line
5846 and 5855) both the mutants originated from cv. Torsdag have shown F, segregation
in two distinguishable phenotypes. As the F; Phenotype was curled and the genetic back
ground should be the same which indicates that the phenotypic expressions of curl < a is
different from curl. It may be mentioned that line 5142 and line 5954 resulted in curled ¥
when crossed to curl < a and curl as well as with one another. These mutants are therefore
undoubtedly in the curl-locus.

Table 1. Showing origin test crosses (ORX) of curled lines of Pea.

Parents F2-segr. Chisqr
Cross No. origin x mutant F1-phenotype Norm:mutant for 3:1
4963,5331 1263 x 5142 Normal 1802:539 4.822
4993 1263 x 5831 Normal 578:260 15.937
5333 2157 x 5855 Normal 506:143 2.969
4934, 5334 1107 x 5944 Normal 494:164 0.398
4940,5335 1107 x 5954 Normal 3175:943 9.800
4941,5336 1107 x 5960 Normal 994:280 6.051

1) segregated chlorotica as well.
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Table 2. Additional origin test crosses of curled representative lines
with Weibullsholm parents of Pea.

Parents F2-segr. Chisqr
Cross No. origin x mutant F1-phenotype Norm:mutant for 3:1
5332 2157 x 5142 Normal 1191:365 1.975
6315 1107 x 5846 Normal 821:276 0.020
6320 1263 x 5846 Normal 573:191 0.000
6315! 1107 x 5855 Normal 517:165 0.196
6316 1263 x 5855 Normal 1588:463 6.498

1) In this cross two slightly different mutant phenotypes could be distinguished, one resembling line 5855 and the
other line 5954, which is a mutant from line 1107. This indicates a certain influence of background genotype on
mutant phenotype. Line 1107 and 1263 are genetically related.

Results presented in Table 3 shows that two phenotypes can be distiguished in cross-
es with curl < a but not with curl. It seems probably that line 5142 and 5954 are muta-

tions in allele curl.

The mutants of line 5960, 5985 and 5988 seems to form a group fo their own. The
F, segregations in crosses with curl < a are curled and with curl more normal. Notes on
the observation list indicates a weak curling being present on large frequency of plants,
however for the moment may it suffice to accept them as mutants of the curl locus, differ-
ent from 5142 and 5954, possibly curl < a.
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