Pollen Fertility as a Means of Selecting Male-
Parent Plants in 'i’invupplv Breeding
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INTRODE CTTON

Ao important problem (hat = encountered by the plant breeder is the
fatlure of seed-set alter pollination. Apart from the application of polien
o the sligha, the sueeess or fuilure of the pollinedtion depends on several
factors, Among these Tuctors the fertility of the polten gruins oceupies o
very important place, There i< o much hetter ehanee of obtaining sced
when using o variely with a high percentage of fertile pollen as the male
parent. plant than when using a vaviely with a low pereentage ol ferlile
pollen,

Seed-setting in pineapples, Ananas comosus (1) Mo, is difficull,
Aceording to Collins (7)%, Rhoades (2), and Okimota (3) pineapple plants
produce scedless fruits beeause of =elf-incompatibility of the germ cells,
hut most of them will set sced when cross-pollinated. That means that most
aavietios wre eros<fevbile (4). By seleeting vidctios which have a high
pereentage of fertile pollen 1o be used us mude pavent plants, we might
inereas=e the production ol pineapple sceds for our breeding prograny. It is
understood thai, beside selecting vavietios with a high pereentage of viable
pollen to be wsed ax male pavent plants, these varielios must have some
other desirable characteristios needed for the production of new varieties,
With this jdea in mind pollen fertility counts were made ty varions pine-
apple varieties and =cedlings.

Betorve deseribing the matevial used, i is well o kuow that the basic
haptoid chromosome numhber in pincapple wus established by Caollins and
Kerns (3} ax heing u = 25, Consequently diploids have 2n = 30, wul
triploids 3n = 75, Amoong the material studied there s one iploid, the
rest are diploids,

MATEREALS AND METHODS

The five varieties and- the two selected secedlings used were Smooth
Cavenne, Bavon Roth=child, Rled Spanish, Natal, Cabezona, 113 13, and
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VARIRT S

Sutooth Cayenne i= the most important variety with the pincapple planters
all over the world, The plant s Lboge with smooth leaves, The frual has a
eylindrical shape with a greater dinmeter near the buse than newr the top.
Its weight varies from 4 1o 8 pounds. The eyes are broad and flal, giving
a smooth ouler surface to the peel. Its fiesh i= sightly yelow, sweet, juicy,
and with a very pleasant flavor, 1 s excellent: for canning but does not
ship well (ig. 1).

Baron Rothschild is a strain of Lhe variety Smwolh Cayenne. The plant. is
miediwm in size with =pines on the margins of the leaves. The form of {he
fruit s oblong, tapeving very slightly towards the crown. The weight of
the fruit averages from 4 (o 6 pounds. The fiesh i~ whitishi-yellosw, firm,
and ol fair quality. (lig. 2)

Red Spanish is the leading varviety of Cuba and Puerto Rico. The plant is
vigorous, The leaves ave slender and might have from few (0 many spines
on the marging, depending on the strain. The fruit s small fo medium in
size, usually weighing from 2 to 5 pounds. The =hape of the fruit will yary
fromy abuost sphevical for the smaller fraits to a shightly (apered harrel-
shape with the maximum dinmeter close to (he base Jor the larger fruits.
The fesh is white in color, firm with strong fiber, and has excellent flavor.
This variely gives a very good dual-puepose fruil. T <hips well as a frosh
fruit and also gives a canned product of good quality (fig. 3).

Natal ix a well-known variety planted commercially i South Afvica. The
leaves of the plant ave shorl, hroad, and <Gff with spines on the margins.
The fruit ix cylindrieal, small, weighing from 2 1o 4 pounds. The flesh is
yellow, slightly fibrous, sweet, juicy, and has a very pleasant flavor. This
varicty bears a large mumber of suckers (g, 4).

Cabezona (6) is a variety grown in a cortain area of Puerto Rico. Qutside
Puerto Rico it is known by the names of Puerto Rico and Bull Head (7).
It is o toploid (3o = 73) (&) and the only {riploid pinecapple grown com-
mereinlly (7). The plant js quite lovge. The leaves are wide, fleshy, and
spiny. Its color s hghter than that of other vivieties. The [ruit is lurge,
weighing from 12 to 15 pounds. 1ts shape is conteal, being wider al the base
and becoming thiner towards the crown. The Hesh s whitish in color,
fthrous, juity, and with good flavor (hig. 5).

{ B 13 is a scecling obtained from a cross between Smooth Cayenue and
Red Spanish. The plant s large wilh spiny leaves. The fruit s somewhat
square in shape. The foral bracts are larger {han i the other varieties,
covering front half to three-fourths of the eye, Its weighl vaiwies from 5 to
7 pounds. The fesh is white, librous, juicy, and with a good flavor (fig. 6).

70 18 1s aseedling obtained fron open-pollinated seed of the Red Spanish
variety. The plant is large and very vigovous. The lewves are grayish i color
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Hrg. Lo Pincapple vartety Smooth Cayenne.
Foe 2o Pineapple variety Baron Hothschild.
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Freo 30 Pincapple variety Bed Spanish.
Fia, 4. Pineapple variety Natal,
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andd with =pines on the margins, The Iruit is slightly square in shape, but s
larger than the Bed Spunish. U= weight viries lrom 6 (o 8 pounds, The
Aesh is crennwe white, with not muel liber, sweet and witho very padatable
Bavor (fig. 7).

Froo 5 -Pmeapple variety Cabezona,

METHODS

In pollen-fertility studies many workers agree that the ability of the
pollen grin to absorh certain dyes ix an indication of s fertility —in
olther words, that they will be capable of germinating and so fertilize the
ovule. Using this principle, pollen-fertility counts were made by the follow-
ing wethod (9):
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A drop of Turtox CMC-10 mounting media in which a few drops ol
cotton hlue-lactophenol had been added was placed on a slide. The pollen
[rom an anther wus shaken into the drop and (hen a cover ship was applied

A-C

Fra. 8 —Pollen grainz of the various pineapple vavieties and seedlings studied:
Red Spanish (A), 113 13 (B), Cabezona {(C), Smoeoth Cayenne (D). Natal (133, Baron
Rotlisebild (1), 71 I8 (). Dark round pollen grains (arrows) are viable; light-col-
lupsed, shranken pollen grains e not viable, In Cabezena ((C notice Lhe large,
davk, round vigble pollen grains (arrow). For all Apures the fnal spagnification is
100 1 a bliek field. 1Original photos by Miss C. Purcell, Bes. Asst. i Cytology.)

with slight pressure m order to fatten the preparation, hut not break (he
cells. T'he prepared shides were phiced 1o dey af room temperature. When
dried, they were studied under the microscope and he viable and nonviable
poltlen grains were counted. The viable pollen graims absorbed the stain and
looked bluish and round. The nonviable grains shrank, fhen collapsed,
and no uhsorption of (he stain was ohserved.
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Several slides were prepared frome each viaviely, Lo cach slide several
counts were made in different fields. The diffevent counts were recorded
and the pereentage of viable pollen was exlenlated, for each vaviely and
seedting {fig. 8).

Fres. 8- 101

RESULTS AND DISCLUSSION

Table 1 presents the pollon counts of the various vavietios and seedlings.
Mecording to the data obtained there s a great variation among he
different varieties of pineapple studied, as to pereentage ol vinble pollen
grains. Varjety Baron Rothselild has the highest percentage of vinbie pol-
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len grains. Beeanse of this charaeteristie it might be considered as a good
male parent plant and recominended as such. Also polien of the Smooth
Cayenne variety showed a desirably high percentage viability.

The Cabezona, a Lriploid pineapple, has the lowest percentage of viable
vollen prains. This might be because of its triploid characterisiic. Mendiola
{10) said: “leiploid pineapples show among other things partial or com-
plete stertlity”. Also, discussing triploids, Collins said, “even though some
of the graing appear nlmost normal they fail to form zypoles when used in
crosses with diploids, and consequently triploids are considered to be totally
sterile”. Beeause of this the variety Cabezona should not he used us o
male parent plant. '

The rest of the varieties and selected seedlings tested ean be used as male
parent plants, even though the viability of the pollen grains appears not to

Tanny L—Pollen-grain cownls on § pincapple varieties and 2 selected seedlings

i -
s s Total polien I Total viable : Tatal nonvighle i Viable pollen
Variety or selection grains pollen grains polien graing gruiils
S Nrmber : Nawrber Nusther Percent
Smoolh Cayenne 2,650 ] 2,252 308 84.08
Baron Rothsehild 2,331 i 2,257 74 05.82
Red Spanish 2,344 705 1,519 83.01
Naial i i‘ B66 599 48. 58
Cabezm 1,152 353 X34 21.22
13 13 1,465 i G697 U8 47,57
FEBIE b 2,120 V1567 G063 b4 57

be too high, But, if possible, the varieties with the highest percentage of
viable pollen grains, should be used as male parent plants,

It was noticed (hat some pollen graing of {he Cabezona variely were
much Jarger than the graing of the other varieties and selected seediings
studied, These [arge pollen graios in triploid pineapple were also reporied
by Collius (/). 1t is possible that the large pollen grains may contain the
diploid chromosome mumber (2n = 50) as has been reported by Cheesman
(1) for hananas,

SUMMARY

Pollen-fertility counts were made in five pineapple varietics and two
selected scedlings, with lhe purpose of selocting the ones with high per-
centnges of viable pollen grains as male parent plants, The varieties and
selections used were Smooth Cayenne, Baron Roihschild, Red Spanish,
Natal, Cabezong, 1B 13, and 7D 15,

Among the varieties tested Baron Rothechild was the one with the high-
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est. percentage of viable pollen grains, followed by Smooth Cayenne. The
rest were miermediate, except Cabezona which had the lowest percentage.
The Cabezona variety is a triploid and triploid pineapples show, among
other things, partial or complete sterility. Because of this it is a visk lo
wse this varlely as a male parent plant, Varietics with a high pereentage of
viable pollen should be used as male parent plants.

RESUMEN

Se informan aqui los resultados obtenidos en umne estudio sobre el por-
centaje de polen viable en dos seleceiones y cineo variedades de pifia.

Se encontrd que la variedad Baron Rothschild tiene el poreentaje mds
alto de polen viable, scguida por la variedad Cayena Lisa. Las demds
tienen un poreentaje intermedio con excepeion de o variedad Cabesona,
euyo poreentaje es el mds bajo.

A base de estos resultados, se recomienda usar las variedades con los

porcentajes mds altos de polen viable, como plantas-padres.
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