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Studies of Kenaf’ s(Hibiscus cannabinus L.) Genetic
Diversity and Its Morphological and Cytological
Classification

Abstract

With the increase of kenaf(Hrbiscuc cannabinus L.)germplasm’ s
quantity and genetic diversity the accessions collected must be tidied
and appraised.15 kenaf cultivars,10 wild kenaf and 5 kenaf sibling species
are conducted to morphological classification.8 main descriptors based

on “ the descriptors and data standard for kenaf” are selected and arrayed
to classify kenaf germplasm.7 of these cultivars and 8 of wild kenaf are
conducted to karyotype analysis. Genetic difference and evolution
progress are studied by observing and measuring the size and shapes of
chromosomes, karyotypes and drawing chromosomal idiograms.The results
show that:

1.All the 30 kenaf accessions are annual herbal plants, there are
significant morphological differences in leaves, stems, flowers, fruits
and seeds. Kenaf are classified into 3 types namely acuminate type, obtuse
type and forked type judging from the shape of bract top. The type is
classified into 2 sub-types namely lobed leaf and unlobed leaf sub-types
judging from the leaf shape. All the unlobed leaf sub-type are cultivars ,
contains 2 green stem accessions,1 red stem and 1 purple stem accession
respectively. The lobed leaf sub-type has very abundant genetic diversity,
which contains 5 green stem accessions, 16 red stem accessions and 1 purple
stem accession.

2.Relations have been analyzed elementarily based on morphological
differences. Cultivars 7804 and 722 are near genetic relations while Cuba
-8 and Alain kenaf are further relations in the unlobed leaf sub-type
Qingpi-3, Minhong362 and IDN147 are intimate,Yuanjiang kenaf,GA42,SL254,
ZB324 and UG93 are in another intimate group,the two groups is further
relations from other materials. Menghai Zijing is considered to be a
half-wild kenaf. 85-283 is the farthest relation from other materials,



maybe not belong to Hibiscus.

3. Results of karyotype analysis.15 accessions’ ASK value is between
53.48 %-62.61 %,appearing relatively symmetrical. Chromosomal arm ratio
are between 1.00-3.84,appearing significant difference. The real length
of chromosomes are 1.11-6.22 ym(median and small chromosome), relative
length are 3.05 %-10.50 %.15 accessions have 12 karyotype formulae such
as 2n=36=30M+4SM+2M(SAT) ,2n=36=34M+2SM.They are also typed into 4 karyo
-types :1A,2A,1B and 2B.Most of the chromosomes are median and submedian
centromere 3 materials have telocentric chromosomes 1 of them has
acrocentric chromosomes. GA42, ZM412, ZF133, Qingpi-3 and 722 have no
satellite; Cuba-8, Minghong362, Yuanjiang kenaf, ZB324, ZB225, Tashigan
and Taihong763 have one pair of satellites; PA364,UG93 and IDN147 have
two pairs of satellite. Sizes of satellites can be classified into normal,
larger and especially large.

4. The distribution of chromosome real length, relative length and
arm ratio are analyzed. Chromosome real length, relative length and arm
ratio in the same cultivar are significant difference, real length and
arm ratio are significant difference while relative length is
non-significant difference between cultivars. And draw this conclusion:
chromosome real length and arm ratio can be the classified index while
the relative length can not.

5. Comparison of morphological and karyotype analysis methods. The
results can be considered credible though there are somewhere
non-unanimous between the results of morphological and cytological
classification methods. Cytological analysis can be a hopeful marker used
to study the relation of materials and accession evaluation.

Keywords:Kenaf;Germplasm;Relation;Morphology;Karyotype analysis
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Hibiscus cannabinus L. (Malvaceae)
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1 [55]

Table.1 Statistics of kenaf accessions in China

88 74 14 3
40 56 10 3
27 42 9 2
26 39 8 2
14 28 6 1
10 26 5 1
6 22 5 1
5 21 4 1
2 18 4 1
1 18 4 1
1 15 3

220 447

2.3
2.3.1
Howard
BT 1991 450
B (1992 67
35 fsel
1994 Furcaria 14
Furcaria
11997 55
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2.3.2

[61]

9
12 71994
BG52-135
85-224 1
8
85-224 57(1992)
6 S-55 BG163 NA91
15
[64,65] 22 7
2.3.3
2.3.3.1
1901
1903 Sutton Boveri

[66]

420

K292

67

325

J-1-113

[62]

[63]

316
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1.1
30 15 10
2
Table.2 Names and origins of the materials

1 7804 16 MX247

2 722 17  IDN147

3 18  ZM412

4 19 SL254

5 20 UG93

6 362 21 NA414

7 763 22 GA42

8 23 ZB225

9 8 24  7B324

10 3 25 ZF133

11 26 1

12 135 27 2

13 PA364 28 H118

14 ZF78 29  H003

15 AS227 30 85-283
1.2

2006 4 29
20
30 cm, 50 cm 55
5 min
6-7 6-7

8h

[68]
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1.3

1.3.1
1
2
L. :
1
Figure.l Leaf shapes of kenaf
1.3.2

Figure.2 Basal serration shapes of kenaf

1.3.3
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3 Tl

3
Figure.3 Leaf blade attitudes of kenaf
1.3.4
4
y
¥
1. Hf sk 2. BETE 3.9 X
4
Figure.4 Bract top shapes of kenaf
1.3.5
5
2. 9B AR
5
Figure.5 Corolla shapes of kenaf
1.3.6

10
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6
Figure.6 Friut shapes of kenaf
1.3.7
7
1. Yk 2. SV e 3. =M
7
Figure.7 Seed shapes of kenaf
1.3.8
8
g w
£ 'fgﬁg
1 A
i k] bk 1
8
Figure.8 Branch habits of kenaf
1.4

20 8
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1.5

1.6

15 2

2.2
2.2.1
Olympus

2.2.2
0.002 mol/L 8-

2.5 %)

pH 6.8 1/15 mol/L
2.3
2.3.1

3-4 16h

F-BSG
25-30
2h

[38]

30

(Olympus BX51)

0.075 mol/L KCI
3:1)

5ml

20

1-1.5cm

2.5 %

1 Giemsa

(

25



b 2-3 2.5 %
25 1.5-2.5 h
C. 20-25 3-4 0.075 M/L  KCI
30-40 min
d. KCI
G3: 1)
g.- 20: 1 Giemsa 40 min
2.3.2
40
Olympus BX51 10
2.3.3
10
b.
/2000
= / x 100 %

c = / e
1.0-1.7 (Metacentric ) ‘oW
1.8-3.0 (Submetacentric ) “ SMT
3.1-7.0 (Subtelocentric ) “ ST
7.1 (Telocentric ) “ T

d. (Satellite):

“ SAT”
e- N-F- 113 VH
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1] J ” 1] I ”

T. ASK / x 100%
g. Stebbins™ ™
3 2
4 C 3
3
Table.3 Chromosomal karyotype graded by symmetry
/ 2
0.00 0.01-0.50 0.51-0.99 1.00
2.0 1A* 2A 3A 4A
2.1-4.0 1B 2B 3B 4B
4.0 1C 2C 3C 4C*
*:1A 4C

*:1A the most symmetrical karyotype,4C the least symmetrical karyotype
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1.1
1.1.1

26
85-283
1.1.2

AS227 8 HOO3 763

1.1.3
7804 763

1.1.4

HOO3

1.2

“ 8 7804 722

1.3

1.3.1

85-283 7 )  (H118)
1.3.2
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1.4

1.5

1.6

1.7

PA364

4

1.5

362

6-12

IDN147

85-283

85-283
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4 30
Table.4 Morphological classification on 30 accessions of Hibiscus cannabinus L.

10 3
6 362
17 1DN247
27 2
13 PA364
21 NA414
15 AS227
25 ZF133

22 GA42

19 SL254
24 7B324
20 UG93

23 7B225

7 763
18 7ZM412
12 135

29 HO03
16 MX247

2 722
7804

11

14 ZF78
28 H118
26 1
30 85-283

Note. The same units are combined and snap to grid at the bottom

10
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6 362
17 1DN247

13 PA364
NA414
AS227
ZF133

22 GA42

19 SL254
24 7B324
20 UG93

23 ZB225

7 763
18 ZM412
12 135

29 HO003
16 Mx247

2 722
1 7804

14 ZF78
28 H118

30 85-283

1N e
| Hi

10
Figure.10 The dendrogram of Hibiscus cannabinus L.based on the
morphological character
. a: b: c: d: e: f: g: h:

Note. a: shape of bract top b: leaf shape c: stem color d: branch habit e: leaf petiole
color f: seed shape g: stem pubescence h: corolla color i: number and name of kenaf

1.8
1.8.1

10
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1.8.2
10

PA364

135

72l ISSR

[73]

ZF78

2n=36
2.2

[71]

3 362  IDN147
751 2

GA42 SL254 7B324 UG93
2 135
78.5 %
7804 722 8 7804

ZF78 1 H118

H118
1
85-283
85-283 7
85-283 30
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15
11 25
1.00-3.84
1.11-6.22 um

1A 2A 1B 2B

3
2.3
GA42 ZM412 ZF133
8 362 ZB324 7ZB225
73l 763
( 11-25)
) (
(
( 5
2.4
15
[13 VH

25

11 20

ASK

53.48 %-62.61 %

10.50 %-3.05 %

12
1
722
763
PA364 UG93 IDN147
(
11-25
13 L” “ V”
IDN147 22

763)3

UG93
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5 15 1A 2A 1B 2B
1A ZB225 2A
362 3 IDN147 722 763 ASK 55.55 %
59.62 % 60.5% 60.81 % 61.01 % 62.61 % 362 763  ASK
362 N.F. 70 362
3 IDN147 722 ASK IDN147
3 722 3 722
1B GA42 8
ZF133 GA42 ASK 53.48 %
N.F. 70 72 8 ZF133 2B
UG93 PA364 7ZM412 /B324 ASK PA364 N.F.
70 72 7M412 UuGa3 /B324
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515

Table.5 Karyotype differences of 15 Hibiscus cannabinus L.

N_F / >2
ASK %
. pm
ZB225 59.66 72 1.95 0.00 1A 2n=36=28M+6SM+2M(SAT) 1.90x0.65
2n=36=28M+4SM+2T
362 55.55 70 1.83 0.50 2A 1.50x1.10
+2SM(SAT)
3 59.62 72 1.69 0.06 2A 2n=36=30M+4SM+2M(SAT) 0
1.90x%0.75
IDN147 60.50 72 1.55 0.06 2A 2n=36=20M+12SM+4M(SAT)
1.25%0.65
722 60.81 72 1.80 0.06 2A 2n=36=30M+4SM+2M(SAT) 0
61.01 72 1.39 0.17 2A 2n=36=26M+10SM+2M(SAT)  1.45x0.90
763  62.61 72 1.75 0.17 2A 2n=36=30M+4SM+2M(SAT) 1.00x0.80
GA42 53.48 72 2.41 0.00 1B 2n=36=36M 0
8 55.72 72 2.11 0.00 1B 2n=36=30M+4SM+2M(SAT) 1.25x1.05
ZF133 57.92 72 2.99 0.00 1B 2n=36=32M+4SM 0
58.35 70 2.39 0.00 1B 2n=36=34M+25M 1.35x0.70
2n=36=24M+6SM+2T 1.25x0.85
UG93 59.06 72 2.04 0.22 2B
+4M(SAT) 1.10x0.80
2n=36=24M+4SM+2ST+2T 1.50x1.05
PA364 60.53 70 2.60 0.17 2B
+2M(SAT)+2SM(SAT)  0.80x0.65
ZM412 61.77 72 2.51 0.33 2B 2n=36=26M+125M 0
2n=36=26M+18SM
ZB324 61.97 72 2.00 0.17 2B 1.65x0.95
+2SM(SAT)
2.5
26
ZB324 7B225 ZNM412
3 pum , 6 um ZB324
6.22 pm 4 um 5.4
pHm 3.5um GA42 ZF133 763 722
3 um , 722 1-2 ym
3 8 362 PA364 UG93
IDN147 6
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1.
Supplemental picture.l Colours and shapes of kenaf flower
1 2 85 283 7 3 H118

Note.l:Menghai zijing(white) 2:85-283(golden yellow,7 pieces of petals)
3:H118(red purpl)

1 2
2.
Supplemental picture.2 Shapes of kenaf bract top
1 2

Note.l: Forked(groove) 2: Obtuse



3. ( )

Supplemental picture.3 Shapes of kenaf fruits picture
for more information

4.
Supplemental picture.4 Size and shapes of kenaf seeds
.1:7804 2:722 3: 4 5 6 362 7 763 8
9: 8 10 3 11 12 135 13 PA364 14:ZF78
15:AS227 16:MX247 17:IDN147 18:ZM412 19:SL254 20:UG93 21:NA414 22:GA42
23:7B225 24:7B324 25:7ZF133 26: 1 27 2 28 H118 29:HO03 30:85-283
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