chERE: 4 AR
SCIENTIA SINICA Vitae

Wk hEHBRARFERMRBAERE=

2024 F£ 3 54 % % 10 Hi: 1853 ~ 1862 CPIERRE ) Zekal

SCIENCE CHINA PRESS

lifecn.scichina.com

- RSy e o M k
REAS R Z T8 CrossMar

& click for updates

AR ASHBL B PR S8 2 f

212 mem 2 @ %2 gy a3 2 2 1.2 1.2%
FR, AME T, WK, AR, AT, R RN, EH T, B o

L AAFED A E A S e =, = 572025;

2. E e RV R =BT B U, SCE 571339,

3. H E AL R A A A AR ST, B 311400
* It & A, E-mail: hongxing1976@]163.com

Wk 1 393: 2024-02-02; 43252 H #1: 2024-07-01; W28 i % 3% H #: 2024-09-27
TR A SR RIS NZDYF2022XDNY207). 92 A 28 PERMIFBE B 3 AR 45 2 & LIS 1630152022001)FITAERG & H 2R
Rl HMES: 321QN341) )

HE ATARKBHENERERYWEZARN ), AEREFFH2ART SR ERZNM. R BEH’E L
ERFETRENEAKS F L, L+, AHEARNESRBFEARBAED =W RANERZRD A, AR
ERMT HiE. BEHANERETN. IXFHEFERY TREEA. 2 THICHBEETMN. 2£2H4E
HEFHEA, URHEEE., RARBRTHEASF AN AL RATER, 10T 87 BA K &5

AR,
KA BT, i EEEE, FHEA

AR AT EMEYIRE 7 (Cocos  nucifera) MR
(Elaeis guineensis) ¥ M %5 (Camellia  hainanica) &
RE I EEREy Y g A R
WP &, MESRAR, wFEC2 05 H
SRR, BT ARAHORMEY AT E AR S R D
SN EOMOR X SR, Ak iber e, HAA
AR R R AU A m KR A, KB AR
AHEHE BE =B B 48 3R 0 E ERR

A BRME T FIE AR 21120005 A W, H TR &4
610073, Hl-F-yh4E = 83102 Jii, B Fh i
FRZ160 7/, il KA =R 2.240(L142 75 0), #f+
MHE CTEZIT M, AR 1%, T
P2 A A2 R AR5V B 4~5 0%, 4 BRI AR A A i AR

200042 3 AL, ERAEH = 870002 Fi0g,  FRLA A
L4200/ A0 HETMAR R EEPERS10E SR
1S 2 (R FPAl, ¥ FE B 4T 19604 F119804EAX
UK FIAHE S AR, (E T BT 1 S R AN IS B
AR R, REERT). BROviERvE S S iR 2R
A, BAEREAN T25°C~28C I, H4SEMT
1I8CH}, A K8, RILKEAR, MEERXELER
PR —AE15C~17°C 2 1], SRR fEZE5C~8C.
DRI =2 38 L v 0 PS5 PR PR T R, R ] e TG R AL,
AT RPAE,  RPEAT AR v O R A R v B e
20%, WA HOmE 1. 2 (Camellia oleifera)seH [E
R AR A EMEY), 23R BRI EMEY 2 —,
2 [ RS AR 296550 J3 i, A= 451 297077 M, 3 [ 47

doi: 10.1360/SSV-2023-0290

IR 2%, FWEL, BTN, 5. B ARAME B R BRI S ERE. b Bk R, 2024, 54: 18531862
Li R, Zhou L X, Jia X C, et al. Research progress in breeding techniques for tropical woody oil crops (in Chinese). Sci Sin Vitae, 2024, 54: 1853-1862,

©2024 (HEMZFE) FiEH

www.scichina.com


https://doi.org/10.1360/SSV-2023-0290
www.scichina.com
lifecn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/SSV-2023-0290&amp;domain=pdf&amp;date_stamp=2024-09-11

ZERRAE IR RL B R B T

HC BN L e, FES MW YL,
JUUE ARSI X, AR A HIE 116014
JC. WA (Camellia hainanica)[R) J& T il A5 24 (Sect.
oleifera), LRk 2 Ab R ST K, B AF RS, T8
AT A I X P, 3 e R A M 12,30 T
Fo AP R 12000, PAE L2420,

BB THER R VS A AT A A R 2 B A
PR, oI AR B S5 2 R v, H TR IR E
WAL TE. TR, sl X fiE. iR
KT 10CHIREE T, 2/ EARFEREENFEE R
N7, SZUA IR A, 3R E A SR G SR X A
PR, ZORIAUR R AR ALk, D ATEAEHE
B RS EORREY, MR R AR K R s R X
BRI, ARV RARARNED), B, AR iEF
MRS BRI Hik g+ oA iR, w
N GER T FE VR A pe e A IR BT . R
EXERHERE . BUEFL . RGBS E AR
CRIEEFRORMERE, bR BB G i RE A E
HERE.

1 BEORERE
L1 (R EFM

FORTHRF~ JHR AN R T 2% S P 22 A% G & P
5. Kbt fs:

Yy B 22 R BT RIE AL A L ) 44 0 AT
i, B E HCRIC 60 (TxT), CRIC 65 (DxT),
CRISL 98 (TxSR), Kapruwana (DGxSR), CRISL 2012/
Kapsuwaya (DBxT), CRISL 2013/kapsetha (DBxSR)Z¢
TRl SRR TR E 16 BB SRR SAN T AR AL
Folt, AR R A LE 7™ S AT SO A, R
N AN By i BBCOR R B EE AT T I L o T i A
B, RAFFTE L4002 7, AfEt R —, EHH—
RIS A, A B RER SE AR 7
TR A T R P A E Y. BEGE
MR SR (— AN KR — AN B KR 2 5 5
URTY G L N EA RN R TR WA el s gt
BT R BB T 2 X O R, DA BT
90% A bt G A M A, ST A R ARG RE-T P 5
BERERN AN KR T 5008, I S s RsE, B
(B SCRB78F AT Hr i A R s, SRR, X, #t

1854

FEMIRRIE, AW 1K, AN SOib4 5 A K U1
ST B A K TR T R e e R B A,

kR I 7= E h, DR PE L F HGHS00, Deli Dur-
axAVROS Pisifera, Calix 60055 = 7= MESmFl, fEARFE
W)z ) FiE, A R E R R 2
ME S, CH DR THRERCPS3LR, = il®
AiA753.78 T %e/m; EIFEJE U EES & HDumpy, PPKS
540, Yangambi% s Rl BFTIAB AT G 21
X Bk 261, 55 F HiBamenda, KigomaZs £ 4
i SE AR Pl FREREE Hm ™ PUoE. @R
TS RG4S R 6 5 I AR BT A3 AN, Horredh
M5 7E 2= PR L (BRI 0.2 °C) R 78 28 % (48 %)
fIRIRO0C), PIRIVEIRIE N, S 09233.36 T 5/ H,
DN I I PR R 1T A i FE T R e P it
HEAih.

T B K 5 BB ST B e & il R 2% < 3 it Al
“fp L% 20 R I AT AT ks AT bLe N
AT HE TAMOAM, R AE R AL TAR
Bk R R RSN AR TR HRERE. FE
TR BITRR S BEEHE1IINEF R — RS
JIRFFERIC S T, hE SRS S8 458K,
BREERTAF AN, HR 16N AT EIRTE6 N F 2 A AT
BIPE R E R, BARESRM— R A )12 71k
WK, SEARTAAFIRNL & ISk R, 2R
JRE. M- EE, MRS ESEEF MR LN E
SR E BN E. T, PR E M, BRR S E
b, EERTAAROER 73 2 BE AR, AR VP — MR & 11
SEAMAEL, SevPAlH— LA ) L VP Al SR AR TR R e ik
[[WEWARE &

W e e NPT A B 2% (Camellia - yuhsienensis)
5 4% RS2 (Camellia  oleifera *Huashuo’)
BEAT AR 2 AE, A RRNFRAA RFMEN, JFH
[\ S e A e, Rk e AU 4 A R
T, EEERE. LA MLRE A AT R
WEFAZ B MBS R R, 016 %S (Camellia che-
kiangoleosa) M1 18 i1 25 7% 2 J5 AR I Y 2R S8
K BRI L R R A R A R,
DA N BEAR, A= 46  i yih 25  PCR AOAR, 7l
X HAIBAG & B2 57 2 38 A HT i Fl, O JE BLAR
ARG K, AR B i, T FLAE TSR A

IXLEHETE R, P A] i A8 RNz 25 A SEAE I 2%



I ERE: AaRE 202444 E 4% H10M

B RA RENS, A RBRTHh AR AT
WORIA R, [HUk, fESRASERCH, £R6 PP SRAT
B BAESHIE ), WL R AR A S
G, LG IACER.

1.2 FEEM

FLEMEFMHEAENRFRALS, FiEdEsE
A BB AR B RO, BT TR R R R R
SHIAEFF AT, RAF639MR A R, ik B3k
EgFATB# Y T2 T 24 1L AR B bk, T — D ARASR
g Ry v =t /g < R0 ) TR NG 2 b Nk 7
AR TN B ROARL, B AR R KA
DL R, R IR 23 5 AR i AR ik A KR RO
REVERCIE 2.2, T — D IR i R & P 5T R B9 8 HE A

13 ARk Bk E i

Vi RNt bk R P L SRR NV E P S
FIDNAKRIC, EBISrFhricxd H bRtk 2 R AL AT ik
B, T4 5E & FHAERR, #2008 B gl

I3 T FRIC AR EAT A A R R [R) B R A e
UL 22 R R EDNA B Bk I 2
1980~19904F & H 1A R il ¥ B B2 22 25 1 (restric-
tion fragment length polymorphism, RFLP)!'*\. B4
14 2 & EDNA(randomly amplified polymorphic DNA,
RAPD)!', 4488 Fr By K- i %2 25 1% (amplified fragment
length polymorphism, AFLP)"* 2547 267, {H i T3
BRI B 2 A HEAG AERUANES 8, B AT IRAE A 2
AUt A %G R 51 4 (simple  sequence  repeats,
SSR)PMUAI A% HFER % A5 (single  nucleotide poly-
morphism, SNP)T K45+ & M H KIDNAFR
i

202 4R E Mg T 55— 2H2001 1N SSRPY. R,
R 22 I SSRAE 4 B9« RAE I H TR I AN [F) 1 A%
W52t Tt Pisifera, Dura FIE. Oleifera {13
AHREATI RO, BUAE AR A AR B T RAR A 53k
3 SSR FFBIl. Hil 3o — AN T B .
K H AR K SSRs T HI Tt AL 2 FEIE . FhRE 2544
A e o7 A B R JE (R 2 7 (quantitative trait locus,
QTL)ENLII 43 #T. SR, BHT-SSRIE K 43 U B A A7 7
A, ALFETC RS 2R Rl (null alleles)s PCRJ W H
FIHT 78 2% B (stuttering  effects) 254 3 [R5t i (allelic

dropout) 5 [P 52, HCRBR 22 (1) 5% 35 1E A6 7% ) 4f F SNP
AT AR T

SNPJE M ADNA  J7 41 2 [A] AN HF B i s 1) A8
k. T F 4K 7 (next generation sequencing, NGS)
FR PR A Je, DL RS R R B AR, 000 3 Ja A
437 (genotyping by sequencing, GBS)E4) 2 H T
SNPsk Y, K% BASNPR 25 2 AL, XFh
AR S T] e AR AN DR M B T B, AR T PR AN
FEHEREMIEE. 20074F, ERIARTFHIFREH S E H
MR B —HSNPYY . B, B2 el E
— T FIANSNPEC - SRR T B T R T R PR
RER o3 Fhric, B F KR 7 Fh i 45 e 1 AE A 22 A
75%R I E199%' . MR A N\ T4 4 SNP A 2
TR PR EIR A T B e, AR EREISE
WS Ve S B (= RS e P el PR T W TR N
s,

EBEE EDNASMC I EE, FIH AR RN E
2HAE SR 8 G AR B4R AR 2 [A] PR A A7 B RN B
=, B E ARG . R, BT A 3 1 B
¥R 199 7RI B — K kR B R i,
H97ANE £ 3 ] E (24 M RFLPAR IG5, v 1y
— /SN R R kA T R RERE, HA
A 1AESIEE, A,58002 AMDNAKFE . F H i
Fik, EEE AR NS & I DNAAR G 202
MEBEEGR). fir, HiE 21000043 8%
DNABRC 8 i 35 B S Bt IR 00T S e ) 5 4R 1)
B AT T O S R AE DG DN ARR IR, 2R
1M, H HR 2 HO% 81 R 2 AR 1200 AR AN A
BRI, —MBES LA DNAFRE, XBRHE
B %% e BE Y DN AFRICHEE (R HErfa M.

FET2021 9 1 A i1 B R RS gl B, 4
NI BN R 25 1 7 TR A, R IX SR 1A
AIRER R HIF AL R AR R, EEFEEK
] oy b G b DR (1) 28 — b 7 2 R A R B 1
e, A ] AR s i A A B — B BUIR. T FE
e Py R oy o % I BV <3 S G 7 STE R 5 I
PRI TR TT R FE S Rl & 1) S Bl BAT
RKIMAEARI AT, B-F4 S 82050 %2 R R
G =), LR TRAER. RHEM. kKkibs
Y. IRFRARZERAREEE T, FNEEI SR
ZHIWRKY, AP2/ERF, HSF, bZIP, MYBHIbHLH

1855



ZERRAE IR RL B R B T

F 1 OMERESGEEILE

Table 1 Summary of linkage maps constructed in the oil palm

5 Fh FRiCRM Fric#E WAL (M) EERNIE A S 3CHR
1 1997 RFLP 97 870 24 [34]
2 2000 RAPD 48 399.7~449.3 12~15 [41]
3 2001 RFLP 84 852 22 [42]
4 2005 MS and AFLP 255+688 1743 16 [35]
5 2009 AFLP, RFLP, MS 252 1815 21 [43]
6 2010 SSR 251 1479 16 [44]
7 2011 AFLP 331 2274.5 16 [45]
8 2013 AFLP, RFLP, SSR 148 798.0 23 [46]
9 2013 SSR 362 1845.0 16 [47]
10 2014 SSR, Genes, SNP 190 1233.0 31 [48]
11 2014 SSR, AFLP 423 1931 16 [49]
12 2014 SSR, SNP 1331 1867 16 [24]
13 2015 SSR, SNP 480 1565.6 16 [50]
14 2015 SNP 1085 1429.6 16 [51]
15 2015 SSR 281 1935.0 16 [52]
16 2018 SNP, SSR 10023 2398.2 16 [36]
17 2018 SNP, DArT-based 1399-1466 1873.7~1720.6 16 [53]
18 2018 SNP 2413 1161.89 16 [36]
19 2019 SNP 27890 1151.7 16 [37]
20 2020 SNP 1054 1370 16 [54]
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Figure 1 Germplasm resources (left), MAS and GS breeding methods (middle), and good varieties (right)
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Research progress in breeding techniques for tropical woody oil crops

LI Rui"”, ZHOU LiXia'”, JIA XiaoCheng', LIN Ping’, YANG Cheng’, XU YuFen',
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Tropical oil crops are an important component of agriculture in China, it plays an important role in the national economy and social
development. The supply of edible oil is a major strategic issue related to national economy and the people’s livelihood, and the
progress of breeding technology is an important driving force for the improvement of the tropical oil crop industry. This article
reviews the research progress in traditional breeding, genome sequencing, molecular genetic basis, and gene cloning of major
breeding target traits, as well as transgene, gene editing, molecular marker assisted selection breeding, and whole genome selection
breeding technologies of Cocos nucifera, Elaeis guineensis, and Camellia hainanica. It also provides prospects for research on
molecular breeding technology and cultivation of new varieties.

coconut, oil palm, Camellia hainanica, breeding techniques
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