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Introduction

B-chromosomes, also called accessory chromosomes or supernumerary chro-
mosomes, were detected in four out of some two hundred clones of M. japonicus
collected from various localities in Taiwan. The four clones were Wu-lai 1,
Wu-lai 13, Ta-wu 23 and Ta-wu 47, the first two being collected from Mt.
Wu-lai in northern Taiwan and the others from Mt. Ta-wu in southern Taiwan.
The appearance, cytological behavior and numerical variation of such chro-
mosomes were described in detail by the senior writer (Weng, 1962). Some of
the background information is hereby presented: This grass species normally
has a chromosome complement of 2n=238; but in each of the four clones afore-
mentioned a variable number of B-chromosomes were present in excess of the
normal complement. One of the four clones, namely Ta-wu 47, was singled
out for detailed study. The number of B-chromosomes per PMC in this clone
was found to vary from 0 through 10 with the mean number of B’s per PMC
for the individual=23.94, and the mean number of B’s per PMC for each anther
within a spikelet also differed very significantly from one another. It was
found, further, that in the root-tips the number of B’s per cell also varied from
cell to cell, oscillating between 1 and 4. While numerical variation of B-
chromosomes in the root-tips was presumably ascribed to somatic elimination
during root development, the inter-cellular variation in the number of B’s in
the floral parts was assumed to be due to somatic non-disjunction at spikelet
initiation combined with similar events in pre-meiotic mitosis in the anthers.
The original number of B-chromosomes in this clone was inferred to be 4, and
the average probability for each B-chromosome in a cell to undergo non-disjunc-
tion was estimated to be 3.38. In general, the B-chromosomes were hetero-
chromatic and considerably smaller than the regular ones, and had a median
or submedian centromere. At diakinesis and MI the majority of the B-chro-
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mosomes appeared as univalents, while the rest existed as bivalents. Evidently
Ca certain number of the B-univalents had been subjected to meiotic elimination,
because 40 out of the 73 PMC’s studied were found to have laggards at Al or
micronuclei at interphase.

In this paper the writers try to deal with the transmission of the B-chro-
mosomes from a self-pollinated mother plant, namely the clone Ta-wu 47, to
the progeny, counting the chromosomes in the progeny and making comparisons
both among progeny plants and between mother plant and progeny. The
possible effects of B-chromosomes in natural populations will also te touched
upon.

Material and Methods

In the summer of 1960 when the clone Ta-wu 47 came to flower, four
panicles were isolated and self-pollinated in paper bags. In the following fall
the seeds thus obtained were sown and transplanted into four panicle-rows,
each constituting a selfed line. When the seedlings grew up to flower again
in the summer of 1961, two or so young panicles were plucked from each in-
dividual and fixed with 1:3 acetic-alcohol. Finally, the detailed study was
made from 49 plants. Chromosome counting was made exclusively from ace-
tocarmine smears throughout the study.

Presentation of Data

1. Occurrence of B-chromosomes in Natural Populations. The present collection
of Miscanthus material (see Table 1) was made available by one of the junior
authors, H. W, Li, in 1955. The order in which the locations are listed is roughly
that of their distribution from north to south in Taiwan. The number of B-
chromosomes was not given, because of their inconstancy within an individual.
The species, occurring chiefly in the mountainous area of Taiwan, is capable

Table 1. Distribution of plants of M. japonicus in Taiwan
having B-chromosomes.

Locality No. of clones collected No. ‘g:&gﬁfﬁosggaming
Mt. Wu-lai 75 2
Mt. Kuan-tzu 51 0
Hsin-ying 6 0
Mt. Ta-wu 60 2
Heng-chun 5 0

Total : . 197 4
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of propagating sexually as well as asexually; sexually “because “in- particular
when the woods is deforested numerous young seedlings of the species will
usually be found there, and asexually because in  the undisturbed habitat  the
-individuals of the species’ often exist as tremendous clumps. The two localities;
Mt. Wu-lai and Mt. Ta-wu, where clones having B-chromosomes were found
are situated in the north and the south of Taiwan, respectively.” Such clones
‘seemed to occur in small pockets in each of the said localities. It remains
to be -determined whether or not there is geographical or  ecological differ:
eﬁﬁati‘on among the natural populaﬁons.

2. Transmission of B-chromosomes. In the progeny of the self-pollinated
clone, Ta-wu 47, B-chromosomes were also present in varying numbers both
within a plant and among plants. Since it was impossible to assign a definite
number of ‘B’s as typical of a given plant; only one single spikelet from each
plant was used for chromosome counting, the three anthers in each spikelet
being mounted together in a slide. This enables us to take a rapid survey. of
varidation in the progeny (see Table 2). The data given in Table -2 are ‘in-
. teresting at least in four ways. Firstly, the range of inter-individual variation
in ‘the number of B’s in the progeny, being 0~13 as indicated in the tablze,' is
rather widened as compared with that of intra-individual variation in the -
mother clone Ta-wu 47, being 0-10 as referred to previously. Apparently there
have occurred in the progeny some plants which on . the average have a
higher. number of B-chromosomes than the mother clone. Secondly, the grand
mean for the progeny (=3.60) is very significantly less than that of the mother
clone (=3.96), with t=18.947 and P<1%, This seems to be due to meiotic
elimination . of . B-chromosomes. in the mother clone; as reported previously.
Thirdly, the distribution pattern of plant types with respect to number “of B-
chromosomes is in general comparable to that of PMC types in the mother
clone (cf. Weng, 1962); but the mode number has-decreased by 2, evidently
"due also to meiotic elimination of B-chromosomes in the mother clone. Four-
thly, there is a striking difference between line means in the progeny. Here
the variance ratio F of “Between Lines” and “Within Lines” amounts to 83.751,
which is extremely significant statistically. This is quite contrary to. expecta-
tions, insofar as difference between panicle means in the mother clone was not

statistically significant (cf. Weng, 1962). Further studies are needed before this

question could be answered.

To look ‘into the variation of B-chromosomes in the progeny in more detail,y
the five plants 3-6, 4-5, 2-16, 4-11 and 2-5 each having a mean number of 0,
1.57,-4.18, 628 ~and 8.41 B-chromosomes, respectively, in the single-spikelet
chromosome counting were picked out as representatives. - Tens of spikelets from
each representative were used for chromosome counting, with the three anthers
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Table 2, Frequency distvibutions of B-chromosomes in four
selfed lines of clone Ta-wu 47.

RICAE Freq. of PMC's having respective No. of B’ se|lg | &

s |z req. o s having respective No, o s Z0 |2 | 8

o lw | 8 - EE g

S151% S BE g

;:m;;.io123456789101112139~5§.:‘
1-1/10 1| 2| 8| 9|14] 2| 2 38| 3.24
1-12| 29 4/11116| 8] 1 40 | 2.78
-2 2 5/18| 3/10| 5| 8 1 50 | 3.63
1-10| 5 1] 7| 2/10| 7| 5] 3 35 | 4.20
1-16| 10 13 3 39 | 2.05
1-12 13 4, 3] 913 3 32| 3.34
1-15| 13 11 9| 4/12| 2| 7 35| 3.74
11-310 1516 6 37 | 1.76 |2.93
1- 6 7 3.28| 3 3| 3 40 | 2.38
1- 7 12 70 6[13] 2] 6| 1 35 | 391
1- 5 26 1] 211 6|13 2 35 | 5.03
1-11] 6 417 8| 6 35 | 2.46
1- 8 10 1015 |13 3 41 | 2.22
1-4 3| 7|21]17 45 | 1.22
-7 5 21 8|16|13| 8| 2 1 50 | 6.58
2-16! 16 4| 524 4] 7171 45 | 4.18

o- 1] 25 1202415 4 55 | 2.20
2-13 9 111315 4| 2 35 | 2.80

2 |2- 515 1| 511161311 2| 2 61 | 8.41 [4.82
2-14) 4 6| 6| 9{19| 5| 3{ 5] 1| 3| 2 1! 60| 5.43
2-12] 7 9/14| 912 4 2 50 | 5.92
2-6/ 3| 11 2/11|15} 7] 9 45| 3.16
-|2-10, 12 2|14 1411 2 45 | 3.07

{

3-5 2! 4112011 10| 3 40 | 3.90
3- 1 16 111316 40 | 3.13
3-4 5 8120 7| 5 40| 3.23
3-8 4 1| 3/10]10| 51 3 1] 1 34 | 5.03
3-13 18 1{11|10]12| 9| 2 45 | 451
3- 7] 1 2|15/19 4| 5 45 | 3.89

3 13-10 14 2121115 7 45 | 2.60 |3.31
3- 6112 | 25 | 25 0
3-11] 1 5] 6110 3| 1 35| 3.11
3-3 7 1) 3 4| 2 10 | 370
3- 2 16 9| 517 4 35| 3.46
- 9 8 6241317 60 | 2.68
4-12 8 91016 7|11 1 1 55 | 4.20
4- 2 7 3 7|18 3] 8] 1,10 1 1| 52 591
4-11) 1 4i13|11] 4] 5 5| 1 43| 6.28
4-5 31 311619 4| 42 | 1557
-3 9 10| 7/19!/15 |14/ 5 70 | 3.44
4- 4 14 5/16] 9|14 11| 2 57 | 3.28
4- 6 17 42333 5 65 | 2.60
41-1 3 2| 4/10! 9]10l15]| 2 52 | 5.46 |3:52
4- 7 8 23137120] 6 95 | 2.19
4- 9 15 5114|3410 63 | 2.78
4- 8 23| 21429 43 | 1.60
4-14 8| 2119|201 9 ' 50 | 1.72
4-10| 5 4 2] 3| 713 1| 1 31| 3.97
4-13 19 8114111 14 1 48 | 6.73
Total | 41 i196 i542 431 \406 215 (173 | 81 l 66 N 25 | 20 4\ 3' 2 | 2,205 |CTand 3

*  Each line consists of one panicle-row.

** Mean number of B's per PMC per spikelet.
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in each spikelet being separated and mounted in different slides. The results
are shown in Table 3, a-e. This. time the mean number of B-chromosomes
per PMC for the said representativeé are 0, 2.34, 4.24, 5.03 and 6.60, respectively,
the order of these figures being the same as before. Of the five representatives
mention should be made of the plant 3-6 which was found to have no B-chro-

Table 3. Frequency distributions of B-chromosomes in five plants
Dicked out from the selfed progeny of clone Ta-wu 47.

[=) 3 N =]
Z 2 Freq. of PMC’s having respective No. of B’s :28 5 w o 8
3y 55 |£8 28| 8
Z 150 1|23 4|5 6/7/ 8 9/t0/1|12]5a|<"|EF 5
B, < ° Iy
W) . *
(a) Plant 3-6
1] 3 3T 0
1 { 2| 18 B8] 0] o0
3| 23 23| o
1| 39 39| 0
2{ 2| 19 19 o] ol o
3! 31 3| o
1| 24 24| 0
3{ 2| 12 12| o] o
3| 21 21| o
Total: ‘218} { | [ ] [ } { ' { 218 | ! '
(b)_Plant 4-5 - ~
1| 4 6 16 9 8 7} 7] 257
1{ 2| 3 20 20 7 7 2 59 | 2.05 | 2.33
3| 1 3 22 5 o9 40 | 2.45
1| 12] 42) 33 520 47 200 8 6 220 | 202
2{ 2| 6 14 22 42 18 102 | 251 | 2.64
3| 1] 22 28 47 8 1| 1 18 | 222
1 22 22 | 1.00
3{ 2| 2 4 17 93 | 1.65 | 1.44
3077 11 20 4 1 - 43| 156
1] 3 4 % 8§ 32 -2 %5 | 2.32
4{ 2| 10 13 25 23 17 8 2 98 | 2557 | 251
3| 3 12 22 26 12 2 77 | 2.49
5 { 1) 4 7 19 12 7 49| 222 o0
2| 16| 35 52| 40 20| 7 3 173 | 297 | %
(11 1 2 24 11 14 22 , : 74 | 336
5{ 2| 3 2 18 5 17 45| 269 | 341 |,
S I I 34 | 444 -
1 2 ‘ 45| 1.89
{3 6 23 5 9 1 4 48| 275 | >3
1| 6 5 8 6 25| 156 | -
8{ 2| 17 45 65 79 9 1 216 | 210 | 212
3| g 28 57 55 11 1 159 | 2.24
1| 19 30 77] 30| 19 175 | 2,00
9{ 2 25 371 41 3 106 | 1.21 1.68
30 9] 7 9 1 1| 127
1| 6 22 53 79| 30 381 2 223 | 202
10{ 2| 8 30 54 a1 7 1 141 | 209 | 248
3| 8 2 w2 1 69 | 1.83 :
3 50 13 6 2 148 | 166
11{ 2| 4 6 17 10 8 3 1 49 | 251 | 187
12{ 1 2 5 8 5 2 22| 300 | 547
2 7 14 25 199 3 2 2 1 73| 322 | %
Total 202} 525’ 876 669 322] 124 30 10 1{ | 2,759 | l




Vol 4

42 Botanical Bulletin of Academia Sinica
Table 3. (Continued)
2 S . . : ) - ﬁ
oz, Freq. of PMC’s having respective No. of B’s 2{; Ha | By qé
5‘ o .—12 '5 © [P :
T |8 ; SR B2 RE |
% Bl 0| 1] 2|3 4/ 5|6 7|8 1011 [12] S ™ ' 7| &
[ < . & . aw
(c) -Plant 2-16
1 i1 119 5§ 1 28| 4.04
1 { 2 2 219 4 24| 3.92 | 398
' 12 , 28| 475
2 { 2 3 2 718 1 31| 426 | 439
1 5 3 15 9 4 . 37| 3.22
3{ 2 1 7 15 29 25 8 5 90 | 4.27 | 3.86
3 1 4 4 g ) 12 275
; 21 5 2| 3 26 | 4.27
4{ 2 3l 5 8 21 17 § 3 65| 4.23 | 424
5-{ 1 1 20 7 9 6 11 27| 389 | , s
)2 I I R el e |
~ 1 40| 5.08
6{ 2 13 1 5 1 20| 470 | 4% |
7{; 1 1 6 7 9 1 24| 413 | , o0 %
: 2 1 8 '8 19 11 5 1 53| 3041 4
~8{ 1 2 5 220 33 15 6 5 1 89| 4.09 | 410
‘ 2 1 3 5 3 3 5 1 20| 415 | %
1 2l 2 19 18 44| 441
\9{ 2 121419 2 29| 434 | 438
: 1 1 11 0 26| 4.69
10{ 2 1 1 5 2 3 48| 533 | >11
1 7 29 10, 7 66| 4.08 |
,11{ 2 o 3 12/ 11 22 5 7 67 | 4.43 | 426
1 1 3 ‘4 ‘6 8 3 1 26| 4.19
12 { 2 2l 1 6 9 10 3 2 - 33| 424 | 4.14
3 2 2 4 1 01 10| 3.70
Total | ] 24 71| 159 377| 241l 125 36| 5 1 1,039
(d) Plant 4-11
11 6 12 22 9 4 ' 537 4.87
,1{ 2 1 10, 21, 20 190 1| 3 75| 4,80 | 4.20
3 5 17 34 17 16 2 o1 | 331 .
1 1 1 3 2 C7|-386|
z{ 2 3 7 20 21 17 6 2 76| 5589 | 581
i 3 4 5 2 29 11 10 1 . 80| 5.90 |
1 1 2 5§ '8 17| 541
3{ 2| 1 2 13 5 6 3 30| 6.73 | 5.90
3 1 7 2 5 1 16| 4.88 | .
1 1 2 11 20 34 17 8 6 100| 6.03
4{ 2 1 3 4 5 5 "2 1 21| 5.95 | 5.81
3 2l 7 11 12 12 12 5 62| 540 |-
(1 11 7 6 11 7 4 37| 468
5‘{‘ 2 2 2 14 11 9 8 1 47| 5.09 | 4.87
O 1 7 26 33 13 8 83| 484 | .
1 3 2 9 11 22 47| 5.00
6{ 2 - 6 1 12 19| 532 | 5.01
- 3 1 15 6 12 34| 4385 |5.03
1 21 7 1 6 18| 461
7{ 2 23 11 4 12 32| 466 | 4.80 |
3 =1 2| 26 6 23 3 61| 493
-8,{ 1 1 10, 22,54 29| 10| 1 127| 406 | , 0
2 ST 15 14 11 100 81 63| 533 | 4
1 2 5 21 21 33 19 6 107 | 5.49
9{ 2 11 "7 "9 11| 9 2 40| 558 | 5.41
3 4 4 18 21 28 11 3 89| 5.24
1 C9l 1 260 1 35 2 67| 5.07
10{ 2, : 13 1 24| 492 | 501
3] 3 17, 3 22 1 46| 530 |
ol 4 13 15/ 27, 16/ 5 - 80| 466
111{ 2 3 4 15 14 13 7 1 57| 4.96 | ‘4.81
3| 1 2 2 5 10| 510
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Table 3. (Continued)

- oy
(=] 3 . fe]
z :2 Freq. of PMC’s having respective No. of B’s 2 8 o ] o S
8 | g =5 |68 £§ | F
D | .0 < g a8 | B
2 el o] 1, 2] 3| 4! 5| 6| 7| 8] 9101112 2w |< ) 8
-3 =95 a
o< [N
1 11 1 9 10 5§ 2 s 1 1 35 | 454
12{ 2 2 7 6 3 3 1 22 | 5.05 | 470
3 1 4 11 10 6 2 34| 465
Total } t 9] 64 168[ 4511 301] 479 172) 61| 15 2[ 1,812
(e) Plant 2-5 o
1 2] 17] 13] 23 15 14 14 4 3 105 | 5.60
1{ 2 6 16| 18 21 12 4 1 78 | 543 | 6.01
3 1 8 10-19 34 33 4 1 110 | 6.80
5 { 1 1 7] 18 27 25 30 25 16 6 2 157 | 647 | oon
2 2 2/ 100 11 13 28 9 5 g0 | 720 | &
1 1 1 3 4 5 ‘s 20 | 6.40
3 { 2 4 9 2 1 1 27 | 689 | 668
A { 1 1 2 4 4 713 1 1 1 34| 7.00 | oos
2 2 11| 15 27| 17 3 1 76 | 678 | &
1 ol 7 10 16 17 7 1 60 | 6.08
5{ 2 2013 21 15 7 5 3 1 67| 7.65]| 693
3 3 1 5 9| 722 6:60
1 5 6 8 9 28 | 475
6{ 2 8 30 2 1 | 41| 571 530
3 5 7 : 12 | 517
. { 1 2 18 39 60 47] 23 6 1 196 | 617 | o6,
2 1 s 12 23 120 6 1 60| 803 &
1 4 24 1 18 47 | 6562
8 { 2 1 22 3 9 35 | 657 | 660
9{ 1 2 11| 16 20 30, 20 11 6 116 | 772 | 549°
. 2 2 100 13 13 15 4 57 | 668
1 1 2 6 11 6 3 29 | 6.03
10 {;; 2 2 16 15 17 2 1 53| 7.08 | /02
Total | | 4| 46| 112] 106| 363 307 320 01| 43 14 1[1,497

* Mean no. of B-chromosomes per PMC per plant.

mosomes in the single-spikelet chromosome counting. Evidenytly this plant
was derived from union of two B-free gametes, since B-chromosomes were not
detected any more in other spikeletq of the plant. As to the other plants having
B-chromosomes, they may be regarded as resulting from two uniting gametes
either or both of which contained a certain number of B’s.

Allin all, it may be inferred that inter-individual variation in the progeny
might have followed direcﬂy from intra-individual variation and meiotic elimina-
tion in the mother clone.

Discussion

‘Like in the mother plant Ta-wu 47, there was in the progeny an intra-
individual variation in the number of B-chromosomes, which may be explained
a posteriori by the assumption of somatic non-disjunction of B-chromosomes
 (Mintzing, 1948; Grun, 1959; Evans, 1961; Weng, 1962). Since (1) the B-chro-
mosomes present in mother plant were subjected to a certain degree of meiotic
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elimination, (2) the original number of B-chromosomes, namely that present in
the zygote, of each plant could not be readily and correctly determined, and
(3) the size of progeny was not large enough, the exact mode of the transmission
of B-chromosomes can hardly be formulated. What can be said about it is
merely (1) that the B-chromosomes are transmissible, but they have to suffer
a certain loss while being transmitted; (2) that, comparing with the distribution
pattern of PMC’s in mother plant, the frequencies of various plant types in
the progenyeare. distributed over a rather wider range, with the mode number
being considerably decreased and plants having a moderate number of B-chro-
mosomes, say 2, 3 or so, being the most common; and (3) that the mean number
of B-chromosomes per PMC for the whole progeny is lowered somiewhat than
that of the mother plant.

Tt should be noticed that the number of plant or animal species fouhd to
have B-chromosomes is steadily increasing. Darlington and Wylie 1955) have
stated that hundreds of species are now known to have B-chromosomes, and it
may be expected that many more examples will be added in the future. Miin-
tzing (1954) after reviewing the cytogenetics of B-chromosomes in several plant
species belonging to the five genera Secale, Festuca, Centaurea, Poa and Anthoxan-
thum, has summarized the effects of B-chromosomes in these words:

“Thus, the different kinds 6f‘ material supervised, indicate that in some
cases clearly and exclusively negative effects are balanced by strong me-
. chanisms of numerical increase and that there are rather continuous transi-
tions from such cases to material without any mechanism of accumulation,
where the B-chromosomes may have a slightly positive selective value.”

In the present instance, B-chromosomes are subjected in some degree of
meiotic and/or mitotic elimination, and the mean number of B's per PMC
plant tends to decrease in successive generations when selfed. However, there
seems to be no effective mechanism of numerical increase to counter balance
the loss. Although somatic non-disjunction has been proposed to explain the
intra-individual variation in the number of B-chromosomes, yet it still cannot
be regarded as an effective mechanism of numerical increase. For, as the
senior author of this paper (Weng, 1962) has already pointed out, somatic non-
disjunction may cause the number of B’s per PMC to vary within an individual
not only in the positive direction but in the negative 'direction as well, and
therefore it will not increase the number of B’s per PMC within an individual.
There is also no indication that the B-chromosomes in this grass species should
have a positive selective value. Since the species can propagate sexually as
well as asexually, should the B-chromosomes have a positive selective value,
plants having B-chromosomes would spread over a wide area. In fact, however:
such plants seem to occur only in small pockets in the natural populations,
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thus it may be speculated that they propagate chiefly by asexual means and
consequently tlie expansion of the individuals is sﬁ*iétly restricted and localized.
In short, the B-chromosomes in M. japonicus are not necessarily of positive
selective value; nevertheless, the plants having B-chromosomes would ‘tend to

proﬁagaté by asexual means thereby maintaining the B-chromosomes.

Summary

1. Four panicles of Ta-wu 47 were selfed and the seeds obtained Weref'

 sown separately to form 4 different self-lines.

2. In natural population, the B-chromosomes did. occur only in a few plants
found in only two localities on the island of Taiwan.

3. The range of inter-individual (plant) variation in the number of B’s in
the progeny ranged from 0-13 (0-10 for the mother plant Ta-wu 47). The
grand mean for all the plants in the progeny (49) was 3.60 and it was 3.96 for
the mother plant. '

4. There was a striking difference between the line means in the progeny,

- and the variance ratio F of “between lines” and “within lines” amounted to

83.751 which was extremely Signiﬁcant statistically.

5. Five plant were chosen for detailed studies.  The mean number of B’s
in these plants were 0, 1.57, 4.18, 6.28 and 8.41. 'When more counts involving .
many separate individual anthers in many spikelets were studied, the final

means were 0, 2.34, 4.24, 5.03 and 6.60 respectively. The plant free.of B:chro- -

mosome would breed true to type. The other four plants had the same pattern
of variation as their mother plant, but no attempts were being made for ‘any
detailed calculation. ‘

6. It seemed that B-chromosomes in this casé were subjected in someé
degree of chromosomal elimination. ‘

7. It was also possible that B-chromosomes were not fransmitted sexually,
but 'they were maintained only asexually however.

Miscanthus japonicus A ﬁ’]‘_,c,: Ryt ?ﬂ

HEL B B BEH F4LH

1. KRR 47 (EEBABPTRER M. japonicus. z—HR) AR ESBE I HE
TR BUERRE » RSB ATE o
2. AR BIEEREWEERS » RPIAEHIIA  B-chromosome, Wﬁ%@
2=k %“@H&z@w& (B o
3. mMO-UikER® B-chromosome BrWBMARAE 0-13 A TAR 47 A=ty
@R 0-10 {§> 48 B-chromosome (Ri7RMBA 3.60, KR 47 AHH 3.960
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4. BIRERESEIER ) SRR BEEZSEREER -
B et RIBAGRMAFIERPT » SEBIBAIN B-chromosome ¥ A ¢
0, 1.57, 4.18, 6.28, % 8.41, B:ibiedr &/ B RITER S BUE B B-chromosome % » 32
EHRBEBROTHEEE ¢ 0, 234, 4.24, 5.03, & 6.60, %24 B-chromosome yiEikk%
A > FAIUBRET & B-chromosome BERMFEFSATBULRAMAI 47 MR » (HREEIN
DIBERTAHT © ‘

6. B-chromosome fyBH » fEAPTHERBICEE R A ZUHR REE:

7. KAt B-chromosome {EMRHH » DITRRIEH MEAGEAE » {HABFTHiRE S
RS o (D)
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