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1. INTRODUCTION
Ix one of the previous articles on the eytology of Coffea (Krug, 1937) the

senior r published a preliminary account on the occurrence of &
triploid q‘ﬂm obtained by hybridization between C. arabica L.
fﬁtﬂj O, canephora Pierre (2n=122). The plant was at that tine
only in its seadling stage, its triploid nature having been determined at

mitosis in toot tips. At metaphases some of the longer canephora
 chromosomes be ensily detected. Tn other articles on the same
it was tedd that some of the interspecific hybrids grown in
were highly unproductive due to their triploid nature; a high
ity was expected to ooour in thess plants.
w present article confirma the hypothesia on the sterility of these
: o detailed sceount on the meiotic behaviour of their
mes. In the course of our work a few more hybrid plants of the
[l MORPHOLOGICAL CHARACTERS OF TWO INTERSPECIFIC TRIFLOID
"y BRI (Corres anantos < 0. cANEPHORA)
o interspecific hybrids as yet studied are intermediate with respect
of their morphological characters when compared with their
germination of the hybrid seeds is somewhat retarded and
, early seedling stages very slow ; this may be caused by the
 anthorised by the Dievotor of the Lustitute us Tech. Hull, no. 5.
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190 Cytological Observations in Coffea
general lack of sufficient nutritive tissue contained in the seed; in later
stages the growth rate is normal. thyhndﬁgmhpcmpﬂhh

TABLE 1
" Leaf dimensions

Length  Broadth of
Treeno,  Species and hybrids mm, . Tindox %
7, arabica var. bourbon 13104 0344
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In another instance a cross was made between (. canephora and C.
‘arabica var. Murta, a small-leaved heterozygous variety (Krug, 1938);
the morphological characters of the hybrid, not mentioned in the above
table, are very similar to those obtained by crossing the var. bourbon
with O, canephora, The results which are being obtained in these inter-
~specific hybridizations are mainly of genetical interest and will be dealt
with in future publications on the genetics of Coffea.

~ All these interspecific hybrids have been flowering abundantly, the
flowers being normally developed, but practically no fruit sét has oc-
ourred.

ITI. CYTOLOGICAL OBSERVATIONS IN TRIFLOID COFFEA
(@) Material and methods

For the study of microsporogenesis of these triploid plants, flower
buds were fixed in & solution of three parts of aleohol and one of acetic
acid; aceto carmin was used for staining the smears. :

All flower buds examined originated from one single hybrid plant
(45 x 37-1).

The drawings were made with camera lucida with a magnification of
3350 times; Zeiss 100 x immersion objective and 20 x ocular were used ;
Figs. 2-18 were reduced § for reproduction.

The initial prophase stages are difficult to observe in detail, the
chromatic filaments not showing up very clearly. In this stage one notes
that most of them condense close to the relatively large mucleolus;
lwhlllj' the filament beging to expand throughout the nuelens; how-
‘ever, as long s the nueleolus exists, a good deal of the filaments remain
maore or less attached to it (Fig. 2), The chromonemata appear merely
un dotted lines.

At this initinl stage, the nuecleus of the pollen mother cell retains its
‘normal round shape, being less intensively stainable than the surrounding

f HE
F ' B Minerment
:

At the stage when the filaments begin to appear more clearly, the cell
mm&mmhdﬂ:ﬂmﬂukﬂunp less”
than in earlier stages. Prossing the cover glass on the slide, caryo-
and cytoplasm become vompletely undistinguishable from each
g Mhﬁwmihmmmhm“pnhd
o 8 of some of the chromosome strands can sometimes
‘ .'ﬂ..ﬁd.ﬂlﬁgiﬂlﬂlhhm&mhﬂnm
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densation of the filaments close to the nucleolus in most of the cells. It
is however clearly noticeable that the pairing of the filuments becomes
gradually more frequent and also that sometimes a third filament tries

to attach itself to a pair of chromosomes and apparently mainly at those
regions where the two strands are not intimately united.

Fig. 4.
Tha. chesnitc SR

filaments appearing deeper stained at certain regior
differences in the degree of contraction along the chr
As this contraction is terminal for some chromosomes

—p-
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sed; these were misshaped and only some of these contained a fow
- seeds with completely abnormal embryos; not a single one

= Many flowers were also pollinated by O. arabiea and C. canephora
pollen, but no seeds were obtained.

s hﬂuh‘lplbid plants flowered abundantly, at the same time many

~ other coffee species and varieties of varied eytological constitution

Hlowered around them, a few fruits were formed on the triploid, yielding

~ two apparently normal seeds. Two plants were obtained from them which

rovealed to have 2n =44 chromosomes. Very few of their chromosomes
“seem to be of the canephora type.

g V. DISCUSSION AND UONCLUSIONS
- As expected, Hll ‘meiosis of the interspecific triploid hybrid €.
- arabica < C, is completely abnormal, sterile pollen grains with

~ varying numl;gunf cliromosomes being formed. It is very prnhnhln
K that m nmq‘ﬁhgnlu behaviour of the chramosomes noted in micro-
P 1 #umnm-tmngupnmgmm The sterility of some of the
rapecific hybrids grown in Java is therefore completely cleared up.
With n’huﬁh:thu behaviour of the chromosomes at meiosis o few
interesting conclusions may be drawn. Up to the present date nothing
is known regarding the genetical relations between the varied species of
' loffen and the origin of some of the cultivated types, The
brid mhove examined got one chromosome set of 11 elements
yphosa and another of 22 from €. arabica; the fact that a
romosomes oceurs ot early prophase up to metaphaso of

s it 4 rate of respectively 610 and 66-5%. indicates
py exists between many of the chromosomes; due to

 sawephora chromosomes are longer than the
mw as tetruplod

‘ WI-
*wm&-uamﬂud the existence of

apters determined by duplicate genes should be frequent; however
Wﬂlhmm&ll-mmnflharmm
Hﬂ*“ﬂlmbgnnghpmnnf
of an autotetraploid origin should be contirmed
Waﬂﬁ.kuuhmmd that the
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The loose association of a third member to some of the ehromosome
pairs in prophase and metaphase suggests that this third element belongs
to the caneplora set of chromosomes, as the occurrence of neither an
association of three arabica chromosomes nor the pairing of canephora
elements inter se is probable. It may be that certain regions of some of
the canephora chromosomes are analogous to some existing in certain
arabica elements; or that the association of a third chromosome to a
group of two is merely caused by the attraction of inert regions (Kostofl
& Arutiunian, 1938). The data obtained are as vet too incomplete to make
any eonsiderations regarding the possible genetical relations between the
two species crossed.

Regarding the cytologieal constitution of the two progeny plants of
one of the triploid hybrids the following considerations can be made.
Both have 2n=44 chromosomes and it is apparent that some of the
chromosomes derived from (. canephora. The plants are still in the seed-
ling stage and therefore nothing can be said yet about their morphological
characters. As stated above, they originated from seeds of open pollinated
flowers. 1f one analyses Table V, one concludes that these plants did
not originate through self pollination, as it was observed that only one
nueleus out of 74 was formed at second telophase with Mﬂhmmmu.
the association, through self pollination, of two pmuﬂ summing up
44 is therefore highly improbable, Considering eross | pollen .
of 11, 22 and 33 chromosomes was available from bouring plants. i
Th pollen did not fertilize the triploid, as i not produce 3
33-chromosome gametes. methnnthartwntypﬁ' pollen, the one -
with 22 chromosomes is more probable to have been the pollinating .
agent, as it was available around the triploid pla E
The only hexaploid plant, which furnished a sms
33-chromosome pollen grains, flowered very neighbourhood,
The future study nithmﬂﬁwmmﬂﬂ progeny plants
will probably clear up its eytological constitution.

VL Sumyany v -
1. A short description is given of the main ' ' .

of two interspecific triploid hybrids (€. arabica x C. m)

growth habit is ummmmmwm :

in shape and size when compared with their parents.
2. The meiotie behaviour of the chromosomes at microspor

is given in detail; the expected abnormalities were obse i

tribution of the chromosomes at first and second divi
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i the formation of sterile pollen grains which are extremaly variablo in

 megasporogenesis in this triploid is balieved to show the sume
8 as observed in microsporogenesis.

rility of some interspecific hyhndl grown in Java, as
previous articles, is therefore confirmed and cleared up.
intimate pairing of some chromosomes at m:iy prophase
m suggests the possible autotetraploid origin of Coffea

6. The umncml association of a third chromosome at prophase
m to groups of two sugliests that some of the cancphora
omosomes may have regions analogous to ones of some arabica
its; nothing can be stated, however, regarding a possible genetical
i mmmmc cansphora.
| iy plants of & triploid, obtained from open pollinated
have 2n =44; it is suggested that they derived from
Eﬂahmmmapulhnﬁnmnumulumbwiﬂnuin
having fertilized two occasional 22 chromosome egg
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