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XVI, Further studies of basic chromosome number of Saccharum
officinarum L.: F, hybrid of Vellai and Sclerostachya fusca
A. Camus.®
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In our previous study, detailed cytological examination was made of the
first, second, and third back-cross generation plants of the cross S. efficinarum
var. Vellai and Sclerostachya fusca. The initial cross as well as the first and
second back-crosses were performed in India (Parthasarathy 1948 and personal
correspondence).. However, the third back-cross was done in Taiwan. Instead
of S. fusca, Narenga porphyrocoma was used. From these studies, it was con-
cluded that the ten sugarcane chromosomes are probably made up of two sets
“.of five. One of these sets is again partially homologous with five chromosomes
of both Selerestachya and Narenga. (Li et al, in press). 'The F; hybrid clone
~‘0f the initial cross made by Dr. Parthasarathy was introduced along with the
back-crossed clones. However, it died out soon after its introduction. ~When
Dr. H.W. Li came back from the Genetics Congress held in Montreal in 1958,
he happened to come across the F; clone of this cross (G 3662) when Dr. A.].
Mangelsdorf showed him around in his breeding garden in Hawaii. Kind
permission was then granted by his host.and some sporocytes-material was
collected .and brought back to Taiwan. - A brief report of the cytological studies
of the F, hybrid is made here in this paper.

Observations

The éceto-carmine smear method was used throughout this study.
Since Vellai had 80 somatic chromosomes and S. fusca 30, naturally, the ’
F, should have 55 somatic chromosomes. We found this to be true as did Par-
thasarathy (Parthasarathy 1948). Of these 55 chromosomes, 40 came from S.
oﬁ‘icmamm leaving the remammg 15 to be donated by the male parent. In
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Dr. Parthasarathy’s paper (1948), he stated that the pairing of the chromosomes
in F; would be 20" (O)+45" (S)-+5' (8) (O and S denote S. officinarum and S.
Jusca vespectively). However, we found the chromosome association to be very
much different from Dr. Parthasarathy’s generalized statement. This is shown
in Table 1.

Table 1. Chromosomal association at MI of the T, of Vellai X S. Jusca.

Chromosomal association

v 111 It i I Frequency
15 25
16 ' 23 2
17 21 9
18 19 10
19 17 20
20 15 20
21 13 6
22 1 2
1 14 24 1
1 17 18 4
1 18 16 7
1 19 14 3
2 18 13 1
1 14 23 1
1 16 19 2
1 17 17 2 .
1 18 15 4
1 19 13 2
1 1 15 18 1
1 1 17 14 1
100

From Table 1, it can be seen that the modal class is 20" 15, singnifying
that autosyndesis has taken place among the sugarcane chromosomes, leaving
the 15 chromosomes contributed from S. fusca unpaired (Fig. 1 and 2). It can
-be here stated in passing as inference only that there seems to have a distinct
difference in size between the bivalents and univalents. ‘This is more apparent
in Fig. 6 where the chromosomes are shown in idiograms. Most of the unival-
ents of Sclerestachya origin are decidedly larger than those bivalents of stgar-
cane origin. Conversely, when S. Jusca chromosomes are in form of bivalents
and those of sugarcane univalents, as in BCs;, 15" (8)4+10' (O), most of the
bivalents are much larger in size than those univalents (Li ef al, in press).
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Some of the sugarcane biralents failed. to pair and existed as univalents.
Taking the case of 15''4-25', it means that five sugarcane bivalents failed to
pair. . On the. other hand, bivalents more than 20, with a correspondingly

'decreasing number of univalents, would indicate the ‘pairi\ng of  Sclerostachya
_chromosomes. Of 100 cells studied, 2 had 22"+11%.  Many of the larger open-

type bivalents found were consisted of unequal sized chromosomes as shown
in Fig. 12. ‘These were supposed to be of Sclerestachya origin. FeW of these,
however, would mvolve the palrmg of Sclerostachya and sugarcane chromoso-
mes. ,

TriValents were found. As many as two were encountered in a single
spor()cyte Presumably, the trivalents were consisted of two sugarcane chromo-

S somes and one Sclerestachya chromosome. This was further substantiated by
" the fact that most of the trivalents were made up of chromosomes of unequal
- size (Fig. 11). Should this assumption be correct, it would mean that two of

the fifteen Sclerostachya chromosomes are homologous with two of the twenty
sugarcane bivalents. In BC,, as in our previous study, the chromosomal con-
stitution was 10" (0)-+-15" (S). In this case, four of the ten sugarcane chromo-
somes were able to form trivalents with four of the fifteen Sclemstabhya
bivalents (Li et al, in press). Only 100 sporocytes were studied in F;.  Whereas
in BCs, 400 sporocytes were investigated. Perhaps this might offer part of the -
explanation for the discrepancy so observed. :
Tetravalents were encountered. In any one sporocyte only one tetravalent

was observed Presumably, on account of the similarity in size of the chromo-

somes that made up a tetravalent, these tetravalents were of sugarcane origin.

‘We found tetravalents in BC; (42 (0)+30 (8)), and in BC, (10“ (O)4-15 (S))

(Li et al, in press). Presumably, they were also of sugarcane origin.

In first anaphase, these Sclerostachya univalents might be included randomly
in the daughter nuclei only to divide in the second division. Or else; they
might form laggards in AI (Fig. 13 and 14), or divided later. As a result of
these, frequently; they would be excluded from the daughter nuclei in TII to
remain either as mlcrocytes or mlcronuclel This is shown in Table 2.

Table 2. Frequency of mlcrocytes and m1cronucle1 at second telophase of F1

Microcytes i |
. 0| 1| 2] 3| 4| 5| 6/ 7| 8 9/10|11(12|13|14|15]16 |17 /18|19
Micronuclei ] R | :

0 2| 8|12|11(11|10{18| 9| 8| 4| 1| 3| 1] 3 1) 1] 1]104
1 : 11 1)1 1 1 : 6
110

Pollen fertility was not studied, because no tassels of advanced stage were
collected then in Hawaii.
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‘Discussion
From our observatmn it is clear that the pa1r1ng condition of the ﬁfteen
chromosomes of Sclerestachya in Fl differs W1de1y from the’ statement made by

- Dr. Parthasarathy (Parthasarathy 1948) ‘Besides the complete’ autosyndes1s of
the 40 sugarcane ' chromosomes, Dr. Parthasarathy ﬁgured that the fifteen

chromosomes of Sclerastachyd would be made up of 3 sets of ﬁvechrom‘osomes ~
Two of these 3 sets would be homologous forming 5 bivalents. O£:100" sporo-

cytes studied, from zero to as many as two bivalents were found. ‘This show

that pairing is very infrequent in this haploid set of Sclerestachya chromosomes .

In our previous'“paper (Ii et al, in press), as many as four sugarcane chro-
mosomes are partially homologous with 4 of Scleretachya. Here, we found
two trivalenfs as the highest number. As mentioned before, too few sporocytes
studi‘e’d‘ Woul\d offer part of the explanation for the discrepancy from expectation.

Summary

“Fy hybrid of VellaixSclerostachya fusca had 55 chromosomes. .

Complete autosyndesis was observed from the 40 chromosomes contrxbuteda

by sugarcane.

Frequently, some of the sugarcane bxvalents failed to pair up and ex1sted

~ as univalents,

The fifteen Sclerostachya chromosomes existed mostly as univalents. As
many as two bivalents were observed to be of Sclemstachya origin.

This was very infrequent. ‘These bivalents were of open type and sometimes
were unequal in size. ' ! :

Tetravalents were  found and they were attributed to be of sugarcane .

origin,
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Explanation of plate figures,

. Microphotograph of ML chromosome association 20" 15' (940%).
.. Camera lucida drawing of the same as in Fig. 1. (Camera lucida drawings all:

1060%).
3. MI. Chromosome association 11" 181 16t
4, MI. Chromosome association 20" 151,
5. MI. Chromosome association 21 181 131,
6-9.  Idiograms of the chromosomes. -
The univalents in outline are presumably of Sclerostachya origin.
Same as Fig. 2.
Same as Fig. 3. e
Same as Fig. 4.
Same as Fig. 5.
Tetravalents formed in different cells.
Trivalents formed in different cells.
Unequal bivalents formed in different cells. Presumably they are Sclerostachya
origin as manifested by their size as compared with the bivalents of sugarcane
origin (pointed by arrows),
13. AL Showing the lagging univalents (presumably of Sclerostachya origin). Some

are dividing.

14. AIL Showing the lagging univalents presumably of Sclerostachya origin.
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