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CYTOGENETIC STUGIES Of RAPESESD

iI.7he Analysis of 3Salient Seature 2n tne
Shromoscmal Morphology of Mitotic Pre=-
IJnase in Rapessecd.
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Abstract

in this paper tne saiient fzature ar tne cnromeosomal
moerpnology of mitotic propnase in 3.napus, d.cninensis ang
B.Juncea #as studied. The mair reosults were as follow:
L. Mitoric gropnase 1s a continucus process, out it is
dividea into 4 ages- extreme 2arly propnase, early
aropnase, middis oropnase and late prophase.
2. The frequency uistriopution of various mitotic propnase
17 rapesesed was observeda. Tne results ingicate that
2Xtreme sarly oropnase was aoout 70%, early prophase

ur 24.3%, middle propnase aobout 5% and lats propnase

3. The karyotype of 3.napus, 3.cninensis ana B.juncea was

analyzad in late propnase. The results indicate that

3.napus 2n=38=18M+4SM+2ST+14T. B.chinensls 2n=20=10M+107

3.juncea 2n=36=30M+25T+4T.

4. It was observed that WNo. 10 of B.,cninensis often was
attached to the nucleclus. The 2 chromosomes become
Xtype in No.l1S pairs of chromosomes of S.napus wnichn

may be seen from early prophase tc late oroonase.
introduction

The studies on morgnology of cnromcsomes in respecst to
variaole analysis of cnromosomal 01loidy,number anc sr-uc-
tdre, recognition of single chromosomal snape anc size arc
study of taxonemy and evaluaticn in rapeseed are all very
importent. <China is one of origin countries of rapessed
wnere there are many varieties and rich resource. Thers

were only a few stugies on morphology ©f chromoscmes cof
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rapeseed. There was Nct any paper dealing with variabdle
law on the chromosomal morpnology of mitotic prophase in
rapeseed. Thus, we nave studied salient feature on tne
chromosomal morpholcgy of mitotic prophase 1n 3.napus,

B.chinensis and B.juncea.

Materials and methods

Material offering

There are cultivars Xian nong you 2, Gan you 53 of 3.napus,

Guei hua zi of B3.Chinensis and He xian la cai zi of B.jun=-

cea from Hunan Agricultural College Changsna, China.
Basic method

1. Material culture:

Roots from germinating seeds growing at 25%¢.

2. Pretrcatment:

Treating the attacned root with 0.002M 8-nvdroxyquino-
line for 1 hour.

3. Pro-hypotonic treatment: £xcising the 300d roct tips
and immersing them in 0.075M sclution for 30 minutes
at 25°C.,

4. wJall degradation: Treating with 2.3% enzyme mixture for
30-40 minutes.

5. Post-hypotonic treatment: Rinsing the material 2-3 times
in 25°C ‘redistilled water and then immersing it in the
distilled water for 5-10 minutes.

6. Fixation: Pour out the distilled water. Add 4-3 al of
iresh prepared methanol solution: acetic acid /3:1/ to
the material,

7. Preparation of samples.

8. Smear: Put on 3-4 root tipe on the slide which was xept
in the freezed distilled water. Add drop fixation
solution to them. Tear the material with a pair of
forceps and remove the supernatant. '

g, Flame-drying: Add 2 drops fixation solution on the
slide, then bake it on the alcohol burner.

10.Staining: 5Stain the dried siides in a 1:10 Giemsa solu-~
tion for 20 minutes, then rinse them 1n distillea water,

and nave them air-dried and mounted in damar balsam.,
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11. Karyotype analysis: The karyotype anaiysis and the
Giemsa stained region of the mitotic late prophase
chromosomes in rapeseed were studied.

The forms of the chromosomes ana the special charac-
ters of Giemsa stained region of all homologus chromo-
somes at late prophase were indentified. By the cal-
culation of the arm ratio, according to Levan /1964,
classification method, four principal chromosome types
are distinguished based on the position of the centro-
mere. Metacentric - the arm ratio is 1.0-1.7; Submetra-
centric - the arm ratio is 1.7-3.0; Subtelocentric -
the arm ratio is 3.0-7.0; Teloccentric - the arm ratic
is 7.0.

Results and analysis

The variable law on the chromosomal morphology of mi-
totic prophase in rapeseed.
Mitotic prophase is a continuous process, but it is divi-
ded into 4 stages - extreme early prophase, early prophase,
middle prophase and late prophase. At the’onset of mitosis,
the chromonemata exhibits a chromomeric pattern. The chro-
momeres appear at extreme early prophase as a series of
darker staining granules with different shape. The darker
staining granules are joined by chromonomatal fibrils.
The thread like chromosomes appear to be associated witn
darker staining granule./Fig.l right/ During early prophase
the long, thread like chromosomes, each composed of two
chromatids, may be seen at the end of chromosome where
coiling is lax /Fig.2 left/. In the middle prophase the
chromatids are seen to be twisted around each other in
relational coils or become chaismata /Fig.3/. At the end
of prophase, when the chromosomes attain their maximum
contraction and as they become clearer, the frequency dis-
tribution of mitotic various prophnase on rapeseed was
observed.The results indicate that very early prophase
occurs ingbout 70% of cells, early prophase in about 24.5%,
middle prophase in about 5% and late prophase in about 0.5%.
Because of the four phases of mitotic prophase extreme
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sarly prophase is the longest, with early prophase,
middle prophase and late prophase being progressively
shorter /Table 1/.

In general, there is only one darker staining nucleolus
during prophase.

Table 1, The frequency distribution of various propnase
of mitosis on rapeseed,

phase extreme

early . - 5
Item- :?S;Kase prophase middle late total
No. of 700 245 50 3 1000
cells
observed

Morphological characteristic of chromosomes at late
prophase’in B.napus /Fig.7/.
The chromosome number of B.napus is 38 /2n=38/. According
to the position of the centromere chromosomes can be
classified into 4 classes. There are 9 pairs metacentric,
2 pairs submetacentric, 1 pair subtelocentric and 7 pairs
telocentric. About 86% telocentric are sihiort or shortest
chromosomes /Table 2/. '
The karyotypic formula is 2N=38=18M+4sM+25T+14T.

Morphological characteristic of chromosomes at late
prophase in B.chinensis /Fig.1l/.
The chromosome number of B.chinensis is 20 /2n=20/. Accor-
ding to the position of the centromere chromosomes can be
classified into 2 classes., There are 5 pairs of metacen-
trics and 5 pairs of telocentrics. We demonstratad in
B.chinensis that chromosomes stained with Giemsa showed
dark segment and light segment, along the entire length of
a late prophase chromosomes next to centromere were dark
segment .
Relative length of dark segment and lignt segment varies
between different chromosomes and is expressed by diffe-
rent ratio: dark segment: light segment=1:1 on the chromo-
somes 3, 4, 8 and 9; dark segment: light segment = 2:1 on
the chromosomes 5 and 6 but in chromosomes number 10 the




Table 2. The relative length, arm ratic and t
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chromosome in B.napus.

N

g2 OfF

No. of $5L?t‘vgm, AMM FATI0 /1/3/ - omosomal
L2ngtn &/ - tvoa
chromosomes JR + 3.2./ AR+ 3.2 Ype
K, 3.85 » 2.34 2,30 + .10 M
<5 5.56 + .23 1.25 + 2.05 A
{<3 5.30 * 3.30 1.25 + 2.04 i
<, 5.30 » 0.30 1.25 r 3.08 i
<5 3.36 + 0.28 4.30 + J.12 57
<5 3.56 + 0.26 - T
- 5.06 + J0.24 .00 £ 2.04 el
Kg 5.06 + 0.21 2.30 + 2.3 30
Kg 5.05 + 0.23 L.25 x 0.09 i
ﬁqo 5.35 + 0.27 1.20 + 0.04 M
K11 3.36 + 0.25 1.50 + 2.086 M
<, 3.05 + 0.28 1.80 + 0.02 M
i2 - -
Kyg 5.06 + 0.22 - T
: $i4 5,06 + 0.18 - T
K, - 4.33 + 0.27 1.20 2.08 M
a2 4.32 + 3.19 - T
el -
Ky 4,32 + 0.18 - T
Ry g 3.80 + 0.15 - T
Kyg 3.16 + 0.13 - T
ratio dark segment: light segment = 1:2; In addition, in

chromosomes number

= 1:1,

segment: light

2;

while

L

segment

propnase in B.juncea.

the ratio dark

segment: light segment

in chromosomes number two

= 1:3.5 /Table 3,

the ratio dark

a/.

Morpnological characteristic of chromosomes at

late

There is a diploid chromosome numvoer of 36 in 3.juncea,

the karyotype of which consists of

1 pair of submadian and 2 pairs of

mosomes. The karyotypic formula

Ul

/.

Behaviour of chromosomes at late prophase.

We observed that one pair of shortest chromosomes is asso-

18

2n=30=

terminal centric
30M+23M+4T /Tacliz

15 pairs ot median,

cnro-
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us during middle prophase and late o

ciatas ositn nucieol ro-
shase in d.cninensis. Juring late propiase nomologous
Jalrs ©T Snromoscnes tor
instance aoout <J%=9 aisc
soserved that 2 cShro 12 Dai-s
ST cnrcacsaomes in 3. 2arly
rodnzze o late 9rof
Tazola 3, 27 Ine
. - Relative Arm ratio /L/3 ~ -
Lo. of ]elfgf >, 0 10 /Y94 Cnremcsomal
chromosone ~engtn s/ . - Tyoe
A E SeEe/ JA + Del ey ’
., 15 ¢ 0.20 1.25 + 2.08 Y
Ros 13 + J.1% - T
Ko 15 + 0.12 1.25 + C.2C g
K, 10 + D.21 1.23 £ 2.07
10 + J.21 1.25 + 5.07
10 + 0.13 1.26 + 3.08
10 + 0,3¢ _ <
g 5.5 + 0.11 - T
Kg 4.5 + 0.i2 - T
i 3.8 D.11 - T
i ST t+ Jeid :
"10 -~
Taple 4., Proportion of relative length of dark stained and
iight stained chromosome ssgments 1n 3.C0n1nensis.
: cTfects witi iemsa staining
0. 0 : 3 dark segments
~ ‘ of the chromosomes 5e SEer =
chromcsomes dgark light light segments
segments /%/ segments /%&/
K, 44 36 1:1.2
<o 22 78 1:3.53
2
Ky 30 50 1:1
2
Ky 50 30 1:1
K~ 57 33 2:1
2
L 37 33 2:1
(=
Ko 33 57 1:2
o 30 =0 1:1
e 35 30 1:1
K 23 a7 1:2
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ngIh, arm ratio and type of the
juncea.

ArD raTL0 - -

: C 5 s chromosoma. |
; e i
I s = lype !

SN T Sel ey i

~. T.2-r .22 1.25 + 2.2¢% M

e .2 hal 1,30 T J.08 he i
< T.2 - . 1.40 + 0.04 “ ;
- "0 - C.iz .30 = 3.05 M
<. T2 s 3.3 + 3.06 M ;
< 5.0 = 3.47 1.00 + 3.07 M 3
- :.5 = 3.18 1.00 + 2.08 M
s 3.3 - 3.18 1.00 » J.04 M j
. 3.2 - 5.13 1.50 + 0.06 ”
Sy 3.2 & 2.16 1.40 + 0.06 M :
<o 4.2 £ 0.153 1.0 £ 0.09 M :
0 Ruw .0+ 0.10 1.40 » 0.07 " |
3
Sa s 4.3 = 0.10 - . T
.- 3.3 = 2.2 .10 + 2.04 M
<uz 3.2 = 3.09% .00 + 2.33 M
Koo 3.2 + 3.08 1.4C + 0.04 M
<o 3.0 - 2.08 1.50 + 0.03 “
1. wate oroconass [ left/ ang karvotype /right;/ of mitotic
tell inm =, /X2812/.
z orognz right/ and interphase /Left/ of mitotic
Zsll Ln 2.rnapus ,X3c00/. The anc of chromcsoms where
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7. Late prophase and kKaryotype of 3.napus /X3600/.
There are 2 chromosomes which bDecome X type /short

arrow/.
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