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Karyotype analysis of two local varieties of Cajanus cajan in Hainan, China
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Abstract: Cajanus cajan is an important legume crop in the tropical and subtropical regions of China, acting as a multi-
purpose plant that integrates grain, feed, and medicine. Additionally, as a pioneer plant, C. cajan contributes to soil and water
conservation and soil improvement. Despite the long history of cultivation and the high resource diversity of C. cajan in
Hainan, there has been limited research on its cytogenetics. In this study, C. cajan from two important C. cajan producing
areas in Hainan, ‘Baoting’ and ‘Baisha’, were evaluated. Based on karyotype analysis, the following results were obtained:
1) for C. cajan obtained from ‘Baoting’, the karyotype formula was 2n = 2x = 22 = 16m + 6sm, the ninth group chromosome
was observed to have a satellite, and the relative length composition was 2n =1L + 5M, + 3M; + 2s, typed 1A; 2) for C.
cajan obtained from Baisha, the karyotype formula was 2n = 2x = 22 = 20m + 2sm, neither satellite nor B chromosome were
observed, and the relative length composition was 2n = 1L + 4M, + 5M; + 1s, typed 2A. The chromosomal characteristics of
the two C. cajan plants from Hainan provide insights into new techniques for C. cajan resource identification, as well as a
reference for germplasm innovation and new variety breeding.
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Figure 1 Karyogram (A) and idiogram (B) of Cajanus cajan root tip cells from ‘Baoting’
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1 REBAERRELBAENKE, BHLFAR
Table 1 Relative length, relative arm length, and type of
Cajanus cajan root tip cells from ‘Baoting’

®2 BIPVAEREEEINKE, BHERAR
Table 2 Relative length, relative arm length, and type of

Cajanus cajan from ‘Baisha’
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C?';Eﬁiﬁ;—e %JSIITO; ;L:n'? + l(%g{( L . RES ISE%. Chr(ffl:ome Sl%r? a;nti ?ong%ri? = FE . ZES
number arm = full length/um Armratio Type Satellite number full length/pm Armratio Type
1 4.64 +7.55=12.19 1.63 m 1 473 +7.01=11.74 1.48 m
2 3.98 +6.46 =10.44 1.62 m 2 4.35+6.45=10.80 1.48 m
3 3.98 +5.80=9.78 1.46 m 3 4.07+6.51=10.58 1.60 m
4 3.70 + 6.38 = 10.08 1.73 sm 4 3.94+5.58=9.52 1.42 m
5 443 +534=9.77 1.21 m 5 435+4.84=9.19 1.11 m
6 3.79+5.25=9.04 1.39 m 6 2.68 +6.34=9.02 2.36 sm
7 3.34+6.17=9.51 1.85 sm 7 344 +5.57=9.01 1.61 m
8 2.86 +5.29=8.15 1.85 sm 8 342 +5.23=8.65 1.53 m
9 3.34+4.36="7.70 1.31 m 9 3.59+4.21=17.80 1.17 m
10 262 +4.06=6068" 1.55 m 313 10 278 +4.16=6.94 1.49 m
11 290+3.76=6.66 130  m 11 2.98+3.72=6.70 1.25 m
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region; sm: submedian region. This is applicable for the Table 2 as well.
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Figure 2 Karyogram (A) and idiogram (B) of Cajanus cajan root tip cells from ‘Baisha’

http://cykx.lzu.edu.cn


http://cykx.lzu.edu.cn

1648

AN

41 %

L AR, (R Z PR E T MA, HERS
JE AR B R AR D

AT R I, KRG A KN 2n=2x=18m +
dsm, A 18 2k 5 22 ki e Rk FI 4 2% 30 v 35 22 kL
Geto e, TRERD . A0 %0 b FhoR 5% UE S5 T A
WRABRZESR, B RS AEZHEARXANK(2n) =
2X =22=16m+ 6sm, It 1 & 22 fi Je ik 6 5%, H
10 TG AR — XA, RO I B G A, AT

R E A AR N K (2n) =2X =22 =20m + 2sm,
i R AR 6 2%, R KR ILBE AR, FHXT KR
M N 2n =1L +4M, + SM, + 1s, N 2A T, HIRAK
GAZ R W I T, A, AR 5T R I i < fR
SR\ R G B RIE AL AL X R B AR S T
ARk zER, HEWMAWRAERKRER, BREMW
AN BRI AL dE 1 B E R, R, A B
RNTT AR G IAZ T o M i 90, HEsh R S sfL 2 57

KEEA BN 2n =1L + 5M, + 3M, +2s, N 1A B <

HIRI S 20 B MUK B8 4% & il TAE TR

22 Y #k References:

C1] A, P EE M EIE ARt o E A A, 1997.

ZHENG Z J. Chinese Edible Beans. Beijing: China Agricultural Press, 1997.

(2] S0, ZEMpE. AN S b R 2R 2 A0 i SRS P LE BRI 7. BT3B 22, 2009(2): 1-4.

ZHAN H P, LI Y R. Comparative studies on the growth and quality characters in different pigeonpea varieties. Northern
Horticulture, 2009(2): 1-4.

(31 B4, GOk, B, AT, BRo2 . RS BTS04 2 REPE I 20 HT. i A 2238 412, 2010, 26(19): 378-382.

GUO B, JIN W L, ZHAO B, PU S J, CHEN X H. Analysis of genetic diversity in pigeonpea accessions. Chinese Agricultural
Science Bulletin, 2010, 26(19): 378-382.

(41 DHms, BLIESC, T Hn. AR AL SR K75 F T SEE. 2> TR E R, 2003, 1(5): 747-750.

LUO R H, WEI'Y W, LI Y R. Genetic sources and molecular utilization strategy of pigeonpea. Molecular Plant Breeding, 2003,
1(5): 747-750.

(5] AoOW, B R, ZFE, 8 %, R R, AN, 23R AR SRR EYRE R AR R, KILHE, 2021(14): 34-37.
ZHUW B, LYURL,PENGY J,LIY J,LIU Y Y, ZHI S C, PENG M X. The cultivation origin, biological characteristics, and
production application of pigeon bean [Cajanus cajan (L.) Millspaugh]. Journal of Changjiang Vegetables, 2021(14): 34-37.

(6] ZFIEZL, AW, 2355, sk oo, op R AT FU A T IR AT AT 5. MR BFABIE AT, 2001, 14(6): 674-681.

LIZH, ZHOU CY, GU Y, ZHANG J Y. The present status of study and utilization of pigeonpea in China and its prospects. Forest
Research, 2001, 14(6): 674-681.

(7] BREME, IR, Btk 2h, KEH. = =M ERE AR IR I ) 2T R AR, MOLRRAR ST, 1993, 3(6):
346-350.

CHEN Y D, HOU K W, LYU F J, YUAN J, ZHANG Z J. Potential and prospect of developing protein-feed resources of woody
plants in Yunnan Province. Forest Research, 1993, 3(6): 346-350.

[8] SAXENA K B, SINGH L, GUPTA M D. Variation for natural out-crossing in pigeonpea. Euphytica, 1990, 46: 143-148.

(9]  ¥43ERME, M. R GHNLY 251 DNA 1R BAE R, kR, 2008, 36(20): 8489-8491.

JIANG H P, LI Y R. Study on the reaction system of randomly amplified polymorphic DNA in pigeonpea. Journal of Anhui
Agricultural Sciences, 2008, 36(20): 8489-8491.

L10] [He, RET, SRgbe. AR B AFLP bricidtfe Z e Hr. 7241, 2007, 33(5): 790-798.

YAN L, GUAN J P, ZONG X X. Genetic diversity analysis of pigeonpea germplasm resources by AFLP. Acta Agronomica Sinica,
2007, 33(5): 790-798.

C11] B, RERG GRS Z AR 7. Abat: o ERME AR B il 1 22 AL 18 5, 2005.

YAN L. Assessment of genetic diversity of pigeonpea [Cajanus cajan (L.) Millspaugh] germplasm resources. Master Thesis.
Beijing: Chinese Academy of Agricultural Sciences, 2005.
[12] BREFE, BN, 2400k, WA, T30, TR, 2T SSR AR AR GR R IR L 2 FEME S TR M T, B4R,

2021, 29(5): 904-911.
CHEN Z X, LUO X Y, LIS L, WU R Y, WANG W Q, DING X P. Genetic Diversity and population structure analysis of the

http://cykx.lzu.edu.cn


https://doi.org/10.1007/BF00022307
http://cykx.lzu.edu.cn

57 W REES S5 W0 i R 7 R B R A A R 0 A 1649

[13]

[14]

[15]

L16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]
[25]
[26]
[27]

[28]

[29]

pigeonpea (Cajanus cajan L.) germplasm resources based on SSR markers. Acta Agrestia Sinica, 2021, 29(5): 904-911.
VARSHNEY R K, CHEN W B, LI Y P, BHARTI A K, SAXENA R K, SCHLUETER J A, DONOGHUE M T A, SARWAR A,
FAN G Y, WHALEY A M, FARMER A D, SHERIDAN J, IWATA A, REETU T, PENMETSA R V, WU W, UPADHYAYA HD,
YANG S P, TRUSHAR S, SAXENA K B, MICHAEL T, MCCOMBIE W R, YANG BC, ZHANG G Y, YANG H M, WANG ],
SPILLANE C, COOK D R, MAY G D, XU X, JACKSON S A. Draft genome sequence of pigeonpea (Cajanus cajan), an orphan
legume crop of resource-poor farmers. Nature Biotechnology, 2012, 30(1): 83-89.

%, ZE IR, XUF5 W, TR A, A3 5. RE RAHICPT7035°. Mol Rt 2013, 49(2): 146.

MAH,LIZH, LIU XX, WAN Y M, GU Y. An elite Cajanus cajan variety ‘ICP7035’. Scientia Silvae Sinicae, 2013, 49(2): 146.
T4, 2R, T, XG5, B8, 257, B KEH R CAF10°. #RlbRl2E, 2012, 48(7): 192.

WAN Y M, LI Z H, MA H, LIU X X, GU Y, LI L, LIANG N. A new Cajanus cajan cultivar ‘CAF10’. Scientia Silvae Sinicae,
2012, 48(7): 192.

g2, FIELL, XF5 R, IR, 5, 2550, BT RSH A CAFLD. MRk R, 2012, 48(8): 166.

MAH,LIZH, LIUX X, WAN Y M, GUY, LI L, LANG N. A new Cajanus cajan cultivar ‘CAF11°. Scientia Silvae Sinicae,
2012, 48(8): 166.

KT8, AR, D, AL, B8, 2550, B KREHRFCAFY . Mk kl2E, 2012, 48(6): 178.

LIUXX,LIZH, MAH, WAN Y M, GU Y, LI L, LIANG N. A new Cajanus cajan cultivar ‘CAF9’. Scientia Silvae Sinicae, 2012,
48(6): 178.

SKH, WRIEAR, £ 305, MRS, 2K, X EE. iR 2 bR e w e R I TR SRR, 2022, 43(1): 87-93.
ZHANG Y, HUAN H F, WANG W Q, YANG H B, LI X Y, LIU G D. Ultra-drying tolerance of the seeds of Cajanus caja, a
Hainan native grass. Chinese Journal of Tropical Crops, 2022, 43(1): 87-93.

JEZ, TP, BRELR, DR, SEZF, 2RAR. AT RAGIR 8 22 5 3Rk L R 2y #r. b 223, 2022, 30(7): 1701-1711.
TANG J, DING X P, CHEN Z J, MA X L, BI Y F, GUO F G. Analysis of differentially expressed genes in pigeonpea [Cajanus
cajan (L.) Millsp. ] responses to cold stress. Acta Agrestia Sinica, 2022, 30(7): 1701-1711.

JEZE, E3Cos, T, B, RS, SRR, KRS8 250 & Pus LG 7k . #ar Yk, 2021, 42(10): 2798-2805.
TANG J, WANG W Q, DING X P, MA X L, BI Y F, GUO F G. Review of research in genetic diversity and mechanism of stress
resistance of pigeonpea. Chinese Journal of Tropical Crops, 2021, 42(10): 2798-2805.

R, Rz, TR M B HE B (R A B, 1991(1): 7-10.

WANG F J, WANG T'Y, WANG F N. Edible bean resources in Hainan Island. Crop Germplasm Resources, 1991(1): 7-10.

Wi i, WR27 58 i B B AR PR B . R R IR SR (B ARBHERR), 1981(2): 23-39.

CHEN D R, CHEN X X. Investigation of wild grass resources in Hainan Island. Journal of South China Normal University (Natural
Science Edition), 1981(2): 23-39.

ZER e, WRE PH. SC THERZ R S0 M B bR AL 1) L. GOV 22T 7, 1985, 3(4): 297-302.

LI M X, CHEN R Y. A suggestion on the standardization of karyotype analysis in plants. Journal of Wuhan Botanical Research,
1985, 3(4): 297-302.

LEVAN A,FREDGA K, SANDBERG A A. Nomenclacture for centromeric position on chromosomes. Hereditas, 1964, 52(2): 201-220.
KUO S R, WANG T T, HUANG T C. Karyotype analysis of some formosan gymnosperms. Taiwania, 1972, 1(17): 66-80.
STEBBINS G L. Chromosomal Evolution in High Plants. London: Edward Arnold Ltd. 1971: 87-90.

AR, W, TRIES. R T AGE R RO 2B AT T R . SRR S 5T K, 2020, 32(3): 515-524, 506.

CAlJ Z, DAI W, ZHANG N L. Advance on chemical constituents and pharmacological activities of Cajanus cajan (L.) Millsp.
Natural Product Research and Development, 2020, 32(3): 515-524, 506.

B, &5, WA, BN MR, T, £ OREM BT BRI B PR, FL AL, 2020, 37(11): 2293-2308.

LIAO L, LUO Y, PAN J H, LUO X Y, YANG H B, DING X P, WANG Z Y. Study on the quality evaluation of pigeon pea
accessions. Pratacultural Science, 2020, 37(11): 2293-2308.

YUNIASTUTI E, PRIMANIT S E, SUKAYA, DELFIANTI M N. Karyotypic analysis of pigeon pea (Cajanus cajan L.). IOP

Conference Series: Earth and Environmental Science, 2021: 637.

(FTiE%m%E T35 )

http://cykx.lzu.edu.cn


https://doi.org/10.1038/nbt.2022
https://doi.org/10.11707/j.1001-7488.20120827
https://doi.org/10.11707/j.1001-7488.20120827
https://doi.org/10.3969/j.issn.1000-2561.2022.01.012
https://doi.org/10.3969/j.issn.1000-2561.2022.01.012
https://doi.org/10.11829/j.issn.1001-0629.2020-0254
https://doi.org/10.11829/j.issn.1001-0629.2020-0254
http://cykx.lzu.edu.cn

	1 材料和方法
	1.1 材料
	1.2 方法

	2 结果与分析
	2.1 海南‘保亭’木豆体细胞核型分析
	2.2 海南‘白沙’木豆体细胞核型分析

	3 讨论与结论
	参考文献

