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FREQUENCY CHANGES IN M XTURES OF Af-af, St-st, TI-tl CGROM UNDER M NI VAL
AND | NTENSE COMPETI T1 ON

dover, T. J. Hobart & Wn Snith Coll eges, Geneva, NY USA

A fundanental principle in population biology is the concept of fitness.

The fitness or realized reproduction of an individual depends on the organisns
phenotype interacting with the environnent. A particular genotype may show

a wide range of fitness under different physical conditions and conpetitive
situations. Because organisnms exhibit this flexibility of response with
respect to fitness it is unlikely that a single genotype of plant raised in
nonocul ture will produce the maxi mum nunber of seeds (offspring) under the
varying pressures encountered in field conditions.

In a plant such as Pisum where the commercial yield is closely correl ated
with a major conponent of fitness, nanmely total nunber of seeds produced
i nvestigations of changes in fitness nay have inportant practical consequences.

As a prelimnary study of fitness and conpetition in Pisum mxtures
of eight different genotypes affecting foliage type were tested under two
fornms of spatial conpetition in the field at Geneva, NY. The eight genotypes,
furnished by G A Marx, were isogenic lines derived as F6's from a backcross
i nvolving three major gene |oci.

The genotypes utilized were all possible conbinations of Af-af, St-st,
and Tl-tl. Afila honpzygotes have leaflets replaced by extra tendrils, st
honozygot es have reduced stipules, and tl (acacia) honozygotes have tendrils
replaced by leaflets. The interaction between af and tl produces clusters of
small leaflets. No other obvious norphol ogi cal changes occur due to inter-
action in any of the eight genotypes.

The eight genotypes were mxed together in equal ratios and grown on
trellises in the field in 1977. Phenotypes were scored in the seedling stage
Dry seed was bul k-harvested and replanted on trellises in the field in 1979
Again plants were scored as seedlings and dry seed was harvested. Sanples
from 1979 seed were grown to seedling stage in the greenhouse and scored.

The ratios of the phenotypes of these seedlings represent the population ratios
after two generations of field selection under mninmum spatial conpetition

A sinmilar planting schene was followed with a mxture of the eight
genotypes grown under intense spatial conpetition in drilled plots. These
conditions were conparable with comercial cultural conditions. The drilled
plot initial mxture of seed inadvertently contained twice as much of the
Af Af stst T1T1 genotype as the other genotypes.” This error may have con-
founded the results due to density dependent selection. However, for ease
of conparison such selection was assumed to be negligible and the AfAf stst
TITI were halved as correction procedure.

The results (Table 1) show dranmatically the changes in conposition of
the m xtures. The equal nunbers of phenotypes in the field both on trellises
and in drilled plots in 1977 indicate equal and high germ nation rates for
all genotypes. After one generation the m xtures fromtrellises and drilled
plots were significantly different fromthe initial ratios and from each other.
Wiile fitness neasured as total nunber of dry seeds is not perfectly correl ated
with marketable yield, mxtures of two or nore genotypes nay increase yield

“sole responsibility for the mxture lies with G A Mirx - Ed.
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Table 1. Frequency of plants in each of 8 conbinations of Af-af St-st Tl-tl
grown under mnimal (a) and intense (b) conpetition
(a) Minimum spatial competition
Irellis Trellis Flats in
in field in field greenhouse
—FPhenotype _ (Spring 1977) _(Spring 1979) _  (Fall 1979)
E. St-T1 No. No. No. %
+ 4 + 29 8 . 15. 110 Llid
+ - 24 90 29.5 167 235/
¢ + ) 15 L4 .7 Y 11.9
1 Y 12.8 ) 11.7
1 9 .0 0.4
4 46 15.1 69 13.9
6 14 1.6 4 1.8
24 14 1.6 6 L+
196 305 195
(b) Intense spatial competition
Drilled Drilled Flats in
plots plots greenhouse
___Phenotype _ _ (Spring 1977) (Spring 1979) (Bald. 19579)
\ { t Tl No. No. No.
+ 107 9.8 59 18.5 95  20.0
L Zs LSS 258 1353 100 21.0
t LD 58 “\_‘\ ] 6 A‘(y (
12 1 I 230 11.9 67 14,1
' 119  10.9 34 1. 0 0
117 10.8 227 1 B 12 .8
+ 114 1049 179 - P 8 .0
125 10.5 94 1.8 8 1.7
1087 1939 176

After two generations of selection,

was simlar in both trellised and drilled plots (Table 2)
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the ranked fitness of the genotypes
. A Spearman

rank correlation (Snedecor 8§ Cochran, Statistical Methods, 6th ed. 1967
p. 194) was significant at the .01 level. AfAf StSt tltl and ATAf StSt TIT1
were clearly superior conpetitors in this reginme; afaf stst tltl and

13

afaf stst TITI were severely reduced in nunber,
genotypes exhibiting intermediate val ues.

These prelimnary results suggest several
ef f ect

of various genotype m xtures on nmarketable vyield.

with the remaining four

experiments concerning the
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Tabl e 2. Ranking of phenotypes after two generations of m ninal
and intense conpetition.

I ntense conpetition

M ni mum conpetition (corrected)
Rank Phenot ype % Rank Phenot ype %
1 + - 33.7 1 + o+ - 24.2
2 + o+ 22.2 2 + o+ o+ 23.0
3 - 13.9 5 + - 16. 2
4 + -+ 11.9 4 + -+ 15.3
5 - - 11. 7 3 - 10.2
6 -+ o+ 4.8 6 + 9.2
7 - - - 1.2 7 S 1.9
8 - -4 0.4 8 + 0
* *
Spearnan rank correlation (r ) = .905

The results were tested by standard Chi-square techni ques and were found
significant at the .001 |evel.

DESYNAPTI C ALLELI C PEA MJTANTS

CGostinski, S. A and T. A Ezhova Mdscow State University, USSR

Two chl orophyl | -nutant |ines which were produced fromtreatnent of

seeds with EI (line 9) and EMS (line 12) also were found to contain

mei otic mutations. These nutations seem to have arisen sinultaneously with
the chlorophyll nutations in the initial cells, follow ng nmutagen treatnent
of seeds.

Study of neiosis of neiotic nmutants revealed that nutant genes in both
lines do not influence the process of conjugation of chronosones in zygotene-
pachytene cells, but disturb chiasna formation, though to a different extent.
As a result of this disturbance, both nmutant |ines devel oped univalents in
the first nmetaphases, |aggards at anaphases, high pollen sterility, and
slightly reduced seed production (Table 1).



