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A STUDY OF THE EFFECT OF POLLEN UPON
THE LENGTH OF COTTON FIBERS

By E. H. PrRESSLEY

INTRODUCTION

It is possible that at the present time many of our most widely
grown varieties of cotlon are capable of producing yields as high as
the fertility of the soil and general environmental conditions will
permit, In other words, the limiting factor in yield per acre may
often be the conditions under which the cotton is grown, and not
the variety used. In all probability the time will come when the
maximum possible yield, from the standpoint of the breeder, will
be reached. Much yet remains to be done along the line of in-
creasing the best strains and distnbuting the seed to the growers.
When ﬁm highest possible yields per acre have been achieved,
constant effort will be necessary to maintain these high standards.
Probably as much effort is required to maintain a variety at its
highest possible yielding point as is necessary in the initial
achievement.

One field for cotton improvement which the writer believes will
increase in importance as the limit in possible yield is approached
is that of the uniformity of the lint produced. A large part of this
problem of uniformity, or lack of uniformity, is physiological in its
nature and must be approached from the standpoint of the agrono-
mist, Better growing conditions will eliminate a part of the
variation from plant to plant and from field to field. More uniform
growing conditions throughout the season will eliminate a part of
the variation from boll to boll on the individual plant. The pro-
duction of seed giving the most uniform lint possible under ideal
growing conditions is the work of the cotton breeder.

Since the individual plant is the unit with which the breeder
must work, and since the uniformity of the lint of the plant de-
pends quite largely on the uniformity of the fibers of the individual
seed, the study of the length and distribution of the fibers of the
individual seed is quite likely to become of increasing importance
as time passes. This uniformity from the standpoint of length is
determined by the proportion of the fibers in the varwous length-
classes. Variation between varieties as well as between plants
of the same variety has been for a long time a matter of common
knowledge. However, no satisfactory method of making definite
determinations in regard to these plant differences was available
until the invention of the cotton sorter. With the development of
varjous types of this machine it will be possible in the future to
more easily determine the amount of lint of various lengths in
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plant samples and to take advantage of the differences observed,
Many of the differences noted will no doubt be due to the natural
variation found in all plants. A part of them, however, may he
found to be heritable, and this should make possible the production
of more uniform lint. There is little doubt that selection based
upon uniformity in the plant will in time improve considerahly
the character of the lint produced.

Due 1o the fact that the cotton plant readily cresses with others
of the same or different species and to the fact that the production
of strictly selfed seed in any appreciable quantity is impraectical,
the cotton breeder is continually forced to make selections of
planis which may be highly heterozygous and open-pollinated. It
1s often desirable to bring into the breeding plois seeds of plants
obtained from the increase plot or general fields as well as other
outside sources. When several varieties, as well as strains of the
same variety, are grown without proper isolation considerable
crossing may be expected. When this crossing is between plants
of the same strain, no harmful effects may be noticed in the sue-
ceeding generations. However, when the crossing takes place be-
tween planis of different types, and especially between plants
varying considerably in length of lint, the effect is likely to be
very noticeable as well as detrimental. The greater the difference
between the types concerned in the cross, the greater will be the
variation in the progeny and in the uniformity of the lint produced.

In 1931 Harrison (3) published data resulting from three years
of experimental work which indicated that pollen has an im-
mediate effect upon the length of lint in crosses between varieties
or species of cotton varying considerably in the length of lint
normally produced. Since cotton fibers are single-celled elonga-
tions from the outer seed coat, and since this is a part of the tissues
of the mother plant, none of the variations in the length of lint
that are commenly found among seeds of the same boll had been
attributed to the direct effect of pollen until Harrison’s work was
published. Experimental evidence of the direct effect of pollen on
the tissues of the mother plant cutside the embryo and endosperm
was first reported by Nixon (%) and Swingle (11) in the case of
the date palm. Swingle termed this effect “metaxenia,” and ad-
vanced the theory that hormonelike substances secreted from the
embryo or endosperm might be responsible.

Harrison found that bolls of Pima plants (Gossypium barbe-
dense L) when fertilized with pollen from the Acala variety (G-
Rirsutum L) produced lint that was approximately 3/32 inch
shorter than that from bolls of the same plants that were fertilized
with self pollen. Bolls of Acala when fertilized with pollen from
Pima plants produced lint approximately 1/16 inch longer than
that of bolls from the same plants that had been fertilized with
self pollen. Effects were also noted on the length of the matura-
tion period of the bolls and upon the amount of fuzz on the seeds.

Harrison's results showed that not only was the staple length of
the fibers influenced by unlike pollen, but that the amount of lint
which might be considered substaple was also influenced. Seeds
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of a Durango mother plant {(Gossypium hirsutum L) that were
fertilized with Pima pollen produced lint of which approximately
13 per cent was less than an inch in length. Seeds from another
boll of the same mother plant that were feriilized with Hopi
pollen (G. hopi Lewton) produced lint of which approximately
35 per cent was less than an inch in length, ‘Thus there was a
difference of about 22 per cent by weight in the amount of lint in
the two samples that might be considered substaple. A third boil
whose seeds were fertilized with like pollen produced lint of which
approximately 25 per cent was less than an inch in length.

If plant selections are to be made on the basis of the uniformity
of the lint, and if crossing with other types of cotton will influence
directly the percentage of lint in the shorter classes as indicated
by Harrison’s results, the practice of selecting plants that have
been open-pollinated may lead the cotton breeder into consider-
able difficulty. Roguing will remove the plants that do not con-
form to the desired type, and selections may be made only from
plants that show no signs of hybridization, but there is no way
for the breeder to know whether or not one or more of the seeds
from which he obtained his sample of lint was fertilized with
pollen from a plant differing considerably in length of lint. If an
open-pollinated plant is found with a very small percentage of its
lint in the shorter classes, can it be assumed that this is a chance
variation, a heritable variation, or simply the result of including
in the sample seeds that were fertilized with pollen from a longer
linted variety? Of course the final answer to these questions can
only be obtained by growing progenies and studying the lint pro-
duced by them. If, in selecting for uniformity of lint, or for a low
percentage of the lint in the shorter lengths, plants are chosen
whose uniformity is due solely to the faet that hybrid seeds were
included in the sample, there is little hope of making any progress
with open-pollinated plants. This is especially true where the
work is being done with the shorter stapled varieties in sections
where longer stapled varieties are grown. I in addition te the
fluctuations caused by chance, heredity, and environmental con-
ditions, we have another which may be called “pollination varia-
tion,” and if the latter is of such a nature as to overshadow all
others, the chances of making the best possible selections from a
lot of material are greatly reduced.

Harrison’s determinations of length were made by measuring
the lint on one seed from each of approximately 100 kolls of each
population. His determinations of the amount of lint of different
lengths in samples resulting from different pollinations were made
from the lint of a single boll in each case. The variation in the
amount of lint in the shorter classes was so great as to lead to the
belief that more work should be done along this line in view of
the fact that selections are being made from open-pollinated plants
on the basis of a small amount of lint in the shorter classes,

While rotation of the pollens used in fertilizing the bolls and the
use of sufficient numbers of bolls should compensate for the effect
on the length of lint of different dates of flowering and different
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growing conditions (1-4-8), it was thought that perhaps a better
method would be to grow the selfed and hybrid seeds in the same
bolls. This should overcome as completely as possible any differ-
ence in the conditions under which the selfed and hybrid seeds
were produced. Conditions more nearly comparable to those or.
dinarily found would be provided since there is very lit{le chance
of all the seeds in any boll being cross-fertilized by insects in the
field.

RECIPROCAL CROSSES BETWEEN RED ACALA AND DELFOS

Material was available which was in some respects ideal for the
purpose in mind. Seeds from a red colored plant found growing
in a field of Acala in the Salt River Valley produced planis which
were pure for the red color. Pure red plants from a progeny row
of this strain, which will be called Red Acala for purposes of identi-
fication, were used as one of the parents in the cross. Hybrids
resulting from a cross between a pure red colored plant and a
normal green plant are intermediate in color (12). Individuals
from a progeny row of typical Delfos plants were selected for use
as the green parents in the cross. The difference in the length of
lint normally produced by the two strains was approximately 3/32
inch, A greater difference in length would have been preferable,
but no other plants were available at the time with lint longer
than that of Delfos.

The criticism may be offered that the lint studied was produced
by plants of strains that had not been self-fertilized for several
generations, and that consequenily the plants were in a highly
heterozygous condition. This is perhaps a legitimate criticism in
some respects, If there is any difference, however, in the effect of
pollen from heterozygous and homozygous planis upon the length
of lint of heterozygous and homozy%ous mother plants respective-
ly, the results obtained from inbred strains cannot be applied to
Iint produced commercially, because the seed producing tﬁe plants
grown commercially are open-pollinated on plants that are ex-
tremely heterozygous. They can only be applied in the case of
lint from a smail number of plants grown experimentally. Then,
too, in cotton breeding work a great many selections must neces-
sarily be made from time to time of heterozygous plants that have
been open-pollinated. The strains from which the lots of mother
plants were selected were much less mixed with other varieties
and strains than are the plants in the average commercial field.
Since no seeds were saved from other than true breeding red
plants each year, crossing in this strain could only have taken
place with other red plants of the same family. In the case of the
Delfos plants, crossing with other normal colored varieties may
have taken place, as there was no sure method of determining
hybrids between Delfos and these other upland varieties.

In making the crosses in 1931 the following procedure was car-
ried out: As soon as anthesis had taken place in the momming,
pollen from the red plants was placed upon the stigmas of the
open flowers of the green planis. On the next day reciprocal
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erosses would be made by placing pollen from the green plants
upon the stigmas of the open flowers of the red plants. The
flowers upon which the crosses were made were not emasculated
so that pollen from both red and green plants was available for
fertilization soon after anthesis occurred. The flowers were then
tied up to prevent visits from pollen-laden insects. Nine plants
of each strain were used as mother plants and also as sources of
pollen for making the crosses. The atiempt was made to secure
hybrid seeds from each mother plant by the use of pollen from
each plant of the other variety. The flowers were marked with
tags bearing the number of the mother plant as well as the num-
ber of the plant which furnished the unlike pollen.

It was hoped that, by growing the selfed and hybrid seeds side
by side in the same bolls in this manner, all influence upon the
length of lint of varying seasonal conditions would be eliminated
as well as all variations due to the position of the bolls upen the
plants. Of course this could only he accomplished by using an
equal number of selfed and hybrid seeds from each boll in making
comparisons. Another source of possible error, that of the per-
sonal factor, would also be eliminated in view of the faet that all
measurements on the lint would have to be made before the seeds
were planted and thus without any knowledge of which were
selfed and which were hybrid.

The lint on each mature seed in each boll was carefully divided
into two parts and combed out on the seed. The distance was then
measured to the nearest 1/16 inch from the unattached end of the
fibers on one side of the seed to the unattached end of the fibers
on the other. The resulis of these measurements were recorded
in terms of thirty-seconds of an inch, this being the average dis-
tance from the center of the seed to the ends of the fibers. It was
realized that this method would give results differing considerably
ifrom those that would have been obtained had the lint been
stapled by hand. It was realized also that varying numbers of
long fibers on different seeds would make the measurements some-
what irregular. However, in making a large number of measure-
ments this error should be compensating, especially so in view of
the fact that both selfed and hybrid seeds were being measured
without any knowledge of their identity and more or less alter-
nately. The lengths obtained were comparable from seed to seed
and should have revesled any difference in length between the
lint of the two classes of seeds.

After the measurements were made the lint of each seed was
filed away. The intention at the time was to determine which
seeds were selfed and which hybrid, and then to take the lint of
the selfed seeds, mix it thoroughly, and determine the proportions
of the various lengths by sorting samples on the Johannsen sorter.
The same determinations would then be made on the lint from the
hybrid seeds. Before this could be accomplished, however, the
writer made a sorter with which these determinations can be made
from the combed seeds (10). This, and the fact that there was
practically no difference found in the length of the lint from the
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gelfed and hybrid seeds, led to a decision o prepare material in
1933 from varieties differing to a greater extent in the length of
lint normally produced. )

Approximately 5,500 seeds were obtained from the bolls in-
volved in each of the crosses, Red Acala x Delfos and Delfos x Red
Acala. The seeds in each lock were numbered consecutively he-
ginning with the first seed at the base of the lock. The locks and
bolls were also numbered so that each seed could be positively
identified as well as the lint which it produced. The seeds from
the Delfos mother plants were planted in the spring of 1932, and
the male parentage determined for all the seedlings produced.
The difference in color between the pure Delfos plants and the
Delfos x Red Acala hybrids was sufficient to make this determina-
tion certain within a few days after the plants emerged from the

ound. The seeds from the Red Acala mother plants were
planted in the spring of 1933. Here again the male parentage of
each plant was easily determined due to the difference between
the pure red color and the intermediate color of the hybrids.

In both 1932 and 1933 very poor stands were obtained from the
seeds planted. In addition to this the proportion of selfed to
hybrid seeds in the bolls varied to such an extent that measure-
ments of the lint of many of the seeds that did produce seedlings
could not be used. In some cases all of the seeds in a boll were
selfed while in other cases the opposite was true. A selfed seed
from a given position in a lock was at all times compared with a
hybrid seed from approximately the same position in that lock or
with one from the same position in another lock of the same boll,
In every case an egual number of selfed and hybrid seeds were
selected from each boll for comparison. Due to the poor stand,
as well as to the proportion of selfed to hybrid seeds in the bolls,
only about 20 per cent of the rmeasurements secured could be
used. The actual numbers were 553 comparable pairs from the
Delfos mother plants and 564 comparable pairs from the Red
Acala mother plants.

No attempt was made to determine the effect of pollen upon
any lint character except that of length. The results are shown in
tables 1 and 2. Al lint lengths and length differences are ex-
pressed in 128ths of an inch. The lengths when measured were
recorded in thirty-seconds of an inch, After the male parentage
of each seed had been determined the lengths were added for the
lint of all seeds of a given cross, and the average then determined
to the nearest 1/128 inch. The reason for using such a small unit
of measurement is that the difference in length was in many cases
too small to be indicated by a larger unit. In a great number of
cases even this small unit failed to indicate a difference as is shown
by the zero in many of the squares.

Throughout the following discussion the terms “self lint” and
“hybrid lint” will be used to designate the lint obtained from
selfed and hybrid seeds respectively. The various Delfos plants
will be referred to as D1, D2, etc,, and in like manner the Red
Acala plants will be referred to as R1, R2, ete.



A STUDY OF COTTON FIBERS 261

Table 1 shows the difference in length between the self and
hybrid lint for each Delfos mother plant as a whole, as well as the
difference between the self and hybrid lint for each Delfos mother
plant when different Red Acala plants were used as the source of

ollen. It also shows the results of the use as a source of pollen of
each Red Acala plant upon each Delfos mother plant where erosses
were secured, and the result of the use as a source of pollen of
each Red Acala plant upon the group of Delfos mother plants as
a whole.

TARLE 1 —DIFFERENCES IN THE LENGTH OF SELF AND HYBRID
LINT IN 128THS OF AN INCH. NEGATIVE SIGNS INDICATE DIFFER-
ENCES IN THE DIRECTION OPPOSITE TC THAT EXPECTED.

i

DELFOS ¢

| -] -kl
Plant number YA @ =
5“..'.' L] g gﬂ
1lafalals|e|n]s|s] %85| 132
Length of e 28y g8
lint of =3 =1 O
selfed A o %
seeds 140| 154| 60| 143| 162 | 153 | 155 |53 l152f 8 | X %
1 | 139 11 3| o] 1|—2| 2| 1|—1] of 1% 150| o 72
2 | 138 || —3f-—1 —2| 7| 3 148| 150 | —1 | 87
g {17 || —2| o —1| |—2| 8| 7| 1 48| 145 1| 79
EE 4 | 138 f—a| s8] 5| z|—2] 2 2|l 148| 145 1| a4
=]
=
va 5§ 140 1| zy—2| o 2} 3 —3 145 145 0| 47
a
ﬁg B | 138 o 2 3| 3| 2 —3|—4y 11| 150| 1} 35
7 | 138 ol 2{ a4{—s|—2| 1| 1| 3| 3| 153|150 2iin4
$ | 138 | —1|—f-1 1] 3 4| —8 147 47| a0 38
9 | 138 1 1f o] s8|—1| 3| o of 12| 151 1] %
Lt lsngth g 140 | 154| 160 | 143 | 162 | 153 | 165 | 153 | 152 | 148
of zelfed
& crossed
so0ds X 140| 153| 150 | 142 | 152 | 161 | 168 | 153 | 152 148
W Differanca 1] 1 0 b3 0 1 2 0 a ]
No aof pairs of 93| nwd| 44| w8| 80| 57| 30| 4| 40 588

seeds measured

The figures in the small squares in that part of the table en-
closed within the double lines give the difference in length be-
tween the self lint of the mother plant indicated above and that
of the hybrid lint resulting from the cross on this mother plant of
pollen from the male parent shown in the same row at the left.
Thus “1” in the first square represents a difference of 1/128 inch
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between the length of self lint of D1 and the hybrid lint resulting
from the cross D1 x R1. In this case the self lint was 1/128 ineh
longer than the hybrid lint. If the pollen has any effect upon the
length of lint, hybrid seeds of a Delfos plant should have shorter
lint than selfed seeds from the same plant when Red Acala is used
as the male parent in the cross.

In the second square of the same row a “3” shows a difference
of 3/128 inch between the length of self lint of D2 and that of the
hybrid lint resulting from the cross D2 x R1. The third square
shows no difference, the fourth a difference of 1/128, while the
negative “2” in the fifth square shows a difference of 2/128 inch,
Here, however, the hybrid lint was 2/128 inch longer than the self
Hint. In all cases in this table where the lint of hybrid seeds was
longer than that of comparable selfed seeds, a negative sign is
used before the figure indicating the difference. The first square
outside the centra%upart of the table in the same row contains the
figures for the average length of lint of all the selfed seeds of the
nine Delfos mother plants which were compared with the hybrig
seeds whose male parent was R1. In this case the average was
150/128 inches. The next square to the right gives the average
length of lint of those seeds whose male parent was R1. The dif-
ference in length between the self and hybrid lint and the num-
ber of pairs of seeds from which the averages were obtained are
given in the next two squares.

Beginning in the first square of row 1 in the central part of
the table and proceeding downward, the differences are given
between the length of self lint of D1 and that of the comparable
hybrid lint resulting from the crosses of D1 on the several Red
Acala plants. The gelf lint from D1 was, as previously stated,
1/128 inch longer than the hybrid lint from the cross D1 x R1. The
negative sign before the figures in the second, third, fourth, and
eighth squares of column 1 indicates that the hybrid lint from the
respective crosses was longer than the comparable self lint. There
was no difference between the self and hybrid lint in the case of
the crosses D1 %= R6 and D1 x R7 as is indicated in the proper
squares. No seeds were obtained from the cross D1 x RS, The
first square in this column below the double line shows the average
length of lint of all the selfed seeds of D1 that were measured. This
length was 140/128 inches, while that for the lint of comparable
hybrid seeds shown directly below was the same. The diflerence
between the two is given next, and at the bottom is shown the
number of pairs of comparable seeds from which the measure-
ments were cbtained.

The difference in length between the self lint and that of com-
parable hybrid lint may be seen at 2 glance for each mother plant
as a whole, or for each mother plant in any particular eross by
observing the figures in the proper square. Where the last four
columns and rows cross in the lower right hand corner of the
table, the averages are given for all lint measured, both self and
hybrid, and also the difference in length and the number of pairs
of seeds involved,
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TABLY 2 —DIFFERENCES IN THE LENGTH OF SELF AND HYBRID
LINT IN 128THS OF AN INCH.

RED ACALA 9 . e
Plant number BT o8
$28g i 8 |2f
t|2|s]als|s]n]s]|e ) 2EER|E 142
Length of Hw Y ) ]
hint of k| 2 E =
selfed SIS |
seeds 139 | 185 | 37| 1357 140 | 138 | 136 | 139 | 138 8 X i
L a0 [z 1| 1 —1| 6| 4] of 17| 1 laa
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3 [0 | —6| o 2]-—2]| o 1]—4 40140 0 |78
5 B 4 | us oi—] o] 2f 2| 3| 1 a2 mejua| 1|t
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EE 5 | 152 ol 11 of 1| 1| 1 2| wmrfize] 1la
¥ i
o 6 | 152 ]L —1; 0| 1| 3 2 138|139 ] 1 |58
i
7 155 [ 0 132 | 132 1] 1
5 | 158 ' —2;--8] o| 2f o] 2]—=| o 0|l o |0z
9 | 153 ) 2 2i 8| 1| 2| o|—2| 2 137|238 1|85
Lint length 8 139 | 139 | 187 ) 189 ["140 [ 138 {136 (130 |138 | 138
;r saelfen:;l1
CTOSS5e
seeds x 189 | 189 | 187 | 140 | 140 | 141 | 137 | 138 | 10 139
Diference | ol of a| 1| af 3| 2)—2l 2 1
Na. of pairs of
seeds m%mred ” 19{ 86; 114 fTa T21 21|111| 25] 58 56¢

Table 2 gives the same details for the self and hybrid lint of the
Red Acala mother plants as are given for the Delfos mother plants
in'Table 1. The only difference to be kept in mind is that the nega-
tive sign in Table 2 means that the self lint was longer than the
hybrid lint instead of shorter as was the case in Table 1. In both
tables the negative sign means that the difference in length be-
tween self and hybrid lint was in the direction opposite to that to
be expected if the pollen responsible for fertilization has any
effect upon the length of lint.

A close inspection of the figures in the squares in Table 1 will
show that in only two out of the sixty-seven crosses obtained was
the difference in length between the self and hybrid lint as much
as 1/16 inch, In one of these cases the self lint was longer than the
hybrid lint, while in the other the opposite was true, In Table 2
a difference of 14/128 inch is shown between the length of hybrid
lint from the cross R6 x D2 and the self lint from R6. The averages
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in the latter case were obtained from only two pairs of comparable
seeds. In no other instance in Table 2 was the difference as much
as 1/16 inch, while that for the average of all seeds measured was
only 1/128 inch.

The statistical constants shown in Table 3 indicate a slightly
significant difference in length between the lnt from the selfed
seeds of the Red Acala mother plants and that from the hybrid
seeds resulting from the cross Red Acala on Delfos. The differ-
ence in length between the self lint from Delfos and that from the
hybrid seeds resulting from the cross Delfos on Red Acala was
not significant. In both cases the difference was in the direction
to be expected if the pollen influences directly the length of lint.
However, these differences which amounted to 1/188 and 1,215
inch respectively were much {oo small to be detected in classing
and could have no effeet whatever upon the spinning of the lint. In
the case of the Delfos mother planis the coefficient of variability
was slightly greater for the hybrid lint than for the self lint, while
int the case of the Red Acala mother planis the opposite was true.

TABLE 3.—MEAN, STANDARD DEVIATION, AND COEFFICIENT OF
VARIABILITY FOR THE FOUR CLASSES OF LINT IN THE CROSSES.

Standard | Coefficient of | Difference
Parentage Mean length | deviation variaghility | “Error of
of seeds (inches) (inches) (per cent) | difference
DoexDg 1,167 0.066 5.651 ] 281
Do xR 1.161 0.066 5.666 '
Re2xRg 1.080 0.046 4275 68
3.
RexDg 1.084 0.043 3.948

Table 4 gives the statistical constants for the weight of seed in
the two crosses and for the weight of lint per seed in the cross
Delfos x Red Acala. The weights of the lint per seed of the cross
Red Acala x Delfos are not available. In only one case, that of the
weight of seeds from the Red Acala mother plants was the differ-
ence significant. The coefficient of variability was larger for the
weight of selfed seeds in one cross and for that of the hybrid seeds
in the other. By comparing tables 3 and 4 it will be noted that
‘while the self lint from the Delfos mother plants is less variable in
length than the hybrid lint, the selfed seeds are more variable in
weight than the hybrid seeds. On the other hand, while the self
lint from the Red Acala mother plants was more variable in length
than the hybrid lint, the selfed seeds were less variable in weight
than the hybrid seeds. The self lint from the Delfos mother plants
was less variable, both in length and weight, than was the hybrid
lint. A more defailed discussion of differences in length of lint
from seeds of different weights will be given below.
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TABLE 4—-MEAN, STANDARD DEVIATION, AND COEFFICIENT OF
VARIABILITY FOR SEED AND LINT WEIGHT.

Seed
Parentage Me(a; g\:r;i}ght csi(:ta%rli.lac.itai;?l C\?:rﬂga?lla‘zﬁg; f DE]?":;_“: 1;;&
mgm.) (per cent) | difference
D9 xD3 119.712 11.127 9.295
D¢ xR3 119.800 10.598 8.846 025
R9 xR4 142.200 12.212 8.588
Re xD4 144.857 12.780 8.835 413
Lint
De xD3 67.224 12.637 18.799
D¢ xR3 66.856 13.661 20.433 098

RED ACALA X PIMA

While no Pima plants were available for use as mother planis
when the crosses were made in 1931, a small amount of Pima pollen
was used in crosses on both the Red Acala and Delfos mother
plants. No comparable selfed and hybrid seeds were secured from
the eross Delfos on Pima. Due io a poor stand and to the propor-
tion of selfed to hybrid seeds, only twenty-four pairs of compar-
able seeds were secured from the cross Red Acala x Pima. The
statistical constants obtained from the measurement of the lint of
these seeds are given in Table 5. The difference in length be-
tween the selfed and hybrid lint was only 0.00911 or about 1/110
inch. The difference is only 1.39 times the error of the difference
and is not significant. The weights of the seeds and their lint were
not obtained.

TABLE 5—MEAN, STANDARD DEVIATION, AND COEFFICIENT QF
VARIABILITY FOR THE LENGTH OF LINT FROM THE CRDSS

RED ACALA X PIMA.
Standard | Ceefficient of| Difference
Parentage | Mean length | deviation | variability | Error of
of seeds {inches} {inches) (per cent} | difference
Ry? xR& 1.048 0.039 3.749 39
RexP2 1.057 0.039 3.686

RESULTS OBTAINED FROM RECIPROCAL CROSSES BETWEEN
RED ACALA AND PIMA

Due to the fact that both strains used in the first crosses were
upland strains, and that the difference in length of lint was much
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less than that between upland and Pima, the latter variety was
substituted for the Delfos strain in the crosses made in 1933. 4
white flowered plant was found growing in a field of Pima in the
Salt River Valley in 1931. The seeds from this plant, which were
open-pollinated, were planted at the university in 1932. Selfed
seeds were secured from the plants grown in 1932, and planted in
progeny rows at the university in 1933. Plants from one of these
progeny rows were used as the Pima parents of the crosses made
They were typical Pima plants in every respect with the exeeption
of color of fiower. All were true breeding whites.

The Red Acala parents came from the seeds that were planted
in 1933 to determine their male parentage. A number of pure red
plants were allowed to grow, and fourteen of these were used as
parents for the 1933 crosses. Thus they were self-fertilized for
only one generation, but the progeny row from which the seed
came was pure as far as the red color is concerned.

In order to assure a more uniform distribution between selfed
and hybrid seeds, a different method was followed in making the
crosses in 1933 than was used in 1931. The plants were carefully

one over each afternoon and inspected for young bolls ready to

ower the next day. The first of these found on each plant was
bagged to prevent mixture of pollen by insects and was saved as
a source of pollen for use in selfing other flowers of that particular
plant and for the cross-pollination of flowers of plants of the other
variety on the succeeding day. In some cases where a large num-
ber of young bolls were found ready to flower the following day,
twa or more would be bagged as a source of pollen. All other
flowers found in this stage were emasculated and bagged to pre-
vent insect pollination,

On the morning of the following day the blossoms saved for
pollen were gathered and the crosses made. The system followed
throughout was to gather the bagged flowers from the Red Acala
plants first and then make the crosses on the Pima plants. While
this was being done, the bagged flowers were gathered from the
Pima plants, and used later in making the crosses on the Red
Acala. This resulted in a somewhat earlier pollination of the
emasculated flowers on the Pima plants than on the Red Acala
plants each day.

When crosses were to be made on P1 with pollen from R, the
following technique was used: The bagged but unemasculated
flower or flowers of R1 were removed from the plant and taken to
P1. The flower on the Pima plant that was saved for pollen was
also removed. Pollen from the Pima blossom as well as from the
Red Acala blossom was then shaken into a small vial and mixed
as thoroughly as possible with the end of a camel’s hair brush.
The attempt was made in every case to add to this mixture more
of the foreign pollen than of the self in order to overcome in so
far as possible the'plant’s natural antagonism to the foreign pollen
(7). The amounts from the two plants were never accurately
measured but, as estimated roughly, twice as much foreign pollen
was used as self. After the two pollens were mixed thoroughly,
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as much of the mixture as would adhere was applied to the stigma
of the emasculated flowers. The flowers were then bagged again
to prevent visits from pollen-laden insects.

When, as frequently happened, there were several emasculated
fowers on a plant at one time, they were all pollinated with the
same mixture. The vial in which these pollens were mixed was
not used again until next day, and the brush was thoroughly
cleaned before being used on another plant. After pollination
each flower was tagged with a label bearing the number and
variety of the mother plant and the number and variety of the
plant from which the foreign pollen was obtained.

Fourteen plants of each variely were used as parents. The
attempt was made to secure hybrid seeds on each plant by using
pollen of each plant of the other variety. It was soon evident that
this would regquire more flowers than some of the planis were
likely to bear. The plants were then divided into two groups in
each variety consisting of seven plants in each group. With per-
haps a few exceptions hybrid seeds were obtained on each Red
Acala plant in group 1 by using pollen from each Pima plant
in group 1. Reeiprocal crosses gave seeds on each Pima plant in
the first group with pollen from each of the Red Acala plants in
this group. The same method was followed with the plants of
each variety in the other group.

When the bolls were mature and harvested it was evident that,
in the time that could be devoted to this work, it would be im-
possible to sort individually the lint of all of the seeds of each boll
hecause of the large number produced. Since so much {ime was
required to sort the lint of each seed separately, only four from
each lock were used. These were taken from as near the center
of the lock as possible, Poorly developed locks were discarded
as were some entire bolls. In so far as could be determined only
strong and vigorous seeds were used. The bolls obtained from the
seven Red Acala plants were numbered consecutively from 1 to
142, while those from the seven Pima plants were numbered con-
secutively from 150 to 268. On account of the abundance of
material obtained from the plants of t