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Optimization of chromosome preparation methods and karyotype
analysis of 13 species of Camellia sinensis plants

Tang Renke', Wang Haizhou', Kong Qingbo', Xu Lingin', Zheng Shiheng', Ding Chunbang', Zhou Lijun',
Feng Shiling', Jiang Xiaoyu', Chen Tao'”

(1. College of Life Sciences, Sichuan Agricultural University, Ya’an 625014, Sichuan, China;
2. Southwest Bio-resources R & D Key Laboratory of Sichuan Province, Chengdu 610064, Sichuan, China)

Abstract: [Objective] This study aims to explore the effects of different treatment conditions on chromosome root tip squashing,
optimize the chromosome preparation method, conduct karyotype analysis of 13 Camellia species, and to provide a theoretical basis
for the research on Camellia plants. [ Method] The effects of different pretreatment and dissociation conditions on chromosome
slide preparation were compared to select a universally applicable method for Camellia species. Karyotype analysis of 13 Camellia
species was conducted using the optimized method, yielding karyotype diagrams, parameters, and evolutionary trends for each species.

[Result] The optimized pressing method suitable for Camellia is to treat the root tips with saturated 1,4-dichlorobenzene for 6 h,
then place in a 1 mol/L hydrochloric acid water bath at 60 ‘C for 15 minutes and stain with a modified carbol-fuchsin solution for 15
minutes for the conventional pressing operation. All 13 Camellia species exhibit a chromosome base number of x=15, the results of

Wi AHA (Received) : 2025-08-23 EITAHA (Revised) : 2025-12-04

EEWB: WIAREHRITE I E (2023YFN0035) 5 PUNIAERHE SR FRIGIE (2024YFHZ0236) -

F—1E&: HA (rk20001126@163.com) , i LA 5T/ . BIE1EE: FR¥F (chentao293@163.com) , EIZHZ, 181, LA T4 T,
SIscAga: FHEAT, FiS, FLRHE, 45 13 bl 2 Jm A4 (0 G o fd bl P D VA R AR B2 AL 4 B (0], s R ARl R R R 22 59 ,2026,46(9):
229-238.

Tang R K, Wang H Z, Kong Q B, et al. Optimization of chromosome preparation methods and karyotype analysis of 13 species of Camellia
sinensis plants[J]. Journal of Central South University of Forestry & Technology,2026,46(9):229-238.



230 FENTT, &5: 13 Pl 2R E A i 4 i il fr 75 S AL Sz 1 o0

%9

the karyotype analysis show that the karyotypes include diploid, tetraploid, hexaploid, and octoploid. Among diploids, the karyotype

formula for C. semiserrata is 2n=2x=30=24m+6sm, and for the C. chekiangoleosa , it is 2n=2x=30=22m+8sm; for the tetraploid

C. meiocarpa, the karyotype formula is 2n=4x=60=40m+20sm; among the hexaploid species, the karyotype formula for C. oleifera
is 2n=6x=90=42m+44sm+4st, and for C. drupifera , it is 2n=6x=90=60m+26sm+4st; additionally, the karyotype formula for the
octaploid C. gauchowensis is 2n=8x=120=94m+26sm. The range of asymmetry indexes for 13 Camellia species is 47.90%—64.63%,

the relative length of chromosomes ranges from 2.78 to 13.59, the arm ratios range from 1.00 to 4.22, and the Lt/St ranges from

1.62 to 4.89. According to the Stebbins’ karyotype classification system, the C. sinensis, C. chekiangoleosa, C. transarisanensis, and

C. meiocarpa are of type 2A, C. boreali-yunnanica is type 1A, and C. osmantha is type 2C, while the remaining eight species are type 2B.

[ Conclusion] This study explored chromosome staining techniques widely applicable to Camellia, determined the chromosome

numbers and ploidy levels of 13 Camellia species, and reported the karyotypes of C. transarisanensis, C. cordifolia, and C. osmantha for

the first time. It provides an important reference for chromosome preparation and karyotype analysis of Camellia sinensis plants.

Keywords: Camellia; chromosome preparation; chromosome; karyotype
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Table 1 13 experimental materials and groups

%5 No. YpFh Species $7 1 44 Latin name 21 Sect. Sk Source
1 EL SN Camellia oleifera AT 79 1 % E Tl
2 R AR Camellia drupifera HAH =T
3 e P A% Camellia gauchowensis A IR AT
4 NP Camellia meiocarpa HAH 911 BE & T
5 FRARANIIPAS Camellia chekiangoleosa ANIIES | ] VU EEAR T
6 AU AW TS Camellia reticulata FANIIE 3] P:e) Ll
7 R RARI AP Camellia polyodonta ANIIESE VU EEAR T
8 PN SARIIPS Camellia semiserrata var. magnocarpa EANIIP 3| PR T
9 VE L% Camellia reticulata FARIIP:S7E pay=a) il Tl
10 VS| RANIIE S Camellia boreali-yunnanica ARIIP | TR R
11 TR Camellia transarisanensis U P PR 4 B
12 BB Camellia cordifolia BERA PO R4
13 GIRIES Camellia osmantha A IV AERR T
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Table 2 Pretreatment reagents and time
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a~d, MR ERALEE 2. 4. 6. 8h: e~ h, 8- FREEVENRALEE 2. 4. 6. 8h.
a-d. Saturated p-dichlorobenzene treatment for 2, 4, 6, and 8 h; e-h. 8-Hydroxyquinoline treatment for 2, 4, 6, and 8 h.

Bl 1 AREIFACIR IR AL IR A E) 3 7< (47 A R B #2AE

Fig. 1 Effects of different pretreatment reagents and durations on slide preparation in a hexaploid species

.
[
.
.

a~d. MR AT 2, 4. 6. 8h. a-d. Saturated p-dichlorobenzene treatment for 2, 4, 6, and 8 h.

B2 7RI ZRFARLIE T EAIR R E) — A A 5 R A0

Fig. 2 Effects of different durations of saturated p-dichlorobenzene treatment on slide preparation in a diploid species
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a~c. fE£60 C%AFFH 1 mol/L ERERIA MR Z 13+ 15, 17 min. a-c. Dissociate with 1 mol/L hydrochloric acid solution for 13, 15, and 17 min at 60 C .

El 3 T EREEEER Z A 5 R A0

Fig. 3 Effects of different dissociation times on slide preparation in a diploid species

#z3 13 M EZEZBIERR
Table 3 Major karyotypic indices of 13 species
CE R T e REEE BRAR g BOHERR
No. Species Relative length /% th/St Arm ratio Formula of karyotype Karyotype type iiiir;r(n/i A)ry
1 S BUNIETS 429 ~10.18 2.50 1.01 ~ 4.20 2n=6x=90=42m+44sm+4st 2B 63.23
2 R Y 3.62 ~ 10.22 3.09 1.02 ~ 422 2n=6x=90=60m+26sm+4st 2B 59.90
3 [SRARLETS 2.81 ~10.17 3.62 1.02 ~ 2.44 2n=8x=120=94m+26sm 2B 57.86
4 AN 5.15~9.52 1.85 1.04 ~2.71 2n=4x=60=40m+20sm 2A 60.83
5 i ARARIIPS 478 ~ 8.42 1.76 1.03 ~2.15 2n=2x=30=22m+8sm 2A 58.53
6 lERLEAW P 3.72 ~ 9.96 2.68 1.02 ~ 2.19 2n=6x=90=78m+12sm 2B 57.85
7 B AW ST B 3.36 ~ 10.64 3.16 1.11 ~ 3.58 2n=2x=30=14m+14sm+2st 2B 64.63
8 K% 4.02 ~ 8.86 2.20 1.17 ~2.24 2n=2x=30=24m+6sm 2B 59.37
9 MERITPS 4.58 ~10.27 2.40 1.00 ~3.90  2n=6x=90=54m+40sm+4st+2M 2B 62.82
10 MES|RANIIP S 421 ~ 9.60 2.33 1.09 ~ 1.57 2n=2x=30=24m+6sm 1A 55.23
11 R 3.66 ~ 8.66 1.62 1.21 ~ 2.68 2n=2x=30=16m+14sm 2A 63.75
12 NGRS 3.66 ~ 8.66 2.54 1.04 ~ 1.91 2n=2x=30=22m+8sm 2B 57.93
13 A 2.78 ~ 13.59 4.89 1.00 ~3.04  2n=6x=90=58m+28sm+2st+2M 2C 47.90
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Fig. 4 Metaphase chromosomes and karyotypes of 13 species
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