P EYI 24417 2026, 47(2): 391-404
Chinese Journal of Tropical Crops

MEBMARERS REKFTE

wyE & %, W & eEY, megt, ko oe"

L. A R Al Bl 2 e A 7 0F 5 BT/ 1) 8 A A e o o 08 I AR /R A W VRS B B S5 A0 1 B B B RS T3 o0y, T
XE 5713005 2. EBGHRA BB =W, R 5720255 3. A RFEHCGEEYER, Zm S
665000; 4. R TREARAAR, sEEMH 650031

 ZE: BB (Phoenix dactylifera) J&T 5T 2 X A VEEY) , SEEBEVHOKARTDIRE .. Win TIK3M &
T MR IR R B Lo A RS BRI . P BTSRRI, YR 2 5% /R E £ K% (King Faisal Uni-
versity ). JHEIEF A YA E ( National Plant Gene Bank of Iran ), H7 [E#GH7 b Bl2# B LA 7 O Fh U, 456
BREHEWE . VRN E R ARRAAFTIR, SSR. SNP 4> FHRicH AR /R Fh e 257 Sk L, H5RkFS5k
AHEMBEEIR, FSEEN T . RARIRNG % . CRISPR/Cas9 ZF B AR W A SR i & A bR, IR O PR A
F I S Ak S B M R SRR AR KR 10 a. BENA R ELRE A FIURG . RERFRFERESE TS
W TR SR ha R RF, BEAREZE . SOTEMZER . WEER SR RE, R RS &, R
T AR AR ML SY . SRR G B AT, I s EPrA IR 5 A1, By e REAs =l AT RS ko
KR WO B MR siE 2R

HESES: S667.9 MHERARERD: A

Research Progress and Future Directions of Date Palm Breeding

ZHANG Jingyu', LI Rui’, HU Wei', LIU Yahui'?, YANG Weinong*, ZHANG Ning'"

1. Coconut Research Institute, Chinese Academy of Tropical Agricultural Sciences / National Tropical Palm Germplasm Reserve /
International Joint Research Center for Date Palm Resource Identification and Evaluation and Seedling Propagation, Wenchang,
Hainan 571300, China; 2. Sanya Research Institute, Chinese Academy of Tropical Agricultural Sciences, Sanya, Hainan 572025,
China; 3. College of Tropical Crops, Yunnan Agricultural University, Pu’er, Yunnan 665000, China; 4. Yunnan Xinxing Greening
Engineering Co., Ltd., Kunming, Yunnan 650031, China

Abstract: Date palm (Phoenix dactylifera) is a key economic crop in arid and semi-arid regions, which possesses eco-
logical functions of sand fixation and water conservation, economic value driven by deep processing, as well as pro-
found religious and cultural significance. This paper reviews the research progress in its genetic breeding from the fol-
lowing aspects. In germplasm resources, core germplasm banks have been established by institutions such as King
Faisal University of Saudi Arabia, the National Plant Gene Bank of Iran, and the Chinese Academy of Tropical Agricul-
tural Sciences. The institutions preserve germplasm resources by combining technologies like smart irrigation and
cryopreservation, while molecular marker technologies including SSR and SNP have been applied to reveal genetic dif-
ferences among date palm varieties. In breeding methods, traditional selection and hybrid breeding have laid the foun-
dation for date palm breeding. Modern biotechnologies such as high-throughput sequencing, somatic embryogenesis,
and CRISPR/Cas9 have accelerated the process of precision breeding. The current core challenges in date palm breeding
include difficulty in early sex identification due to dioecy, a complete growth cycle exceeding 10 years, highly het-
erozygous genome, and lagging molecular research. Future breeding efforts should focus on developing varieties resis-
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tant to abiotic stresses such as hot temperature, drought and salinity-alkalinity, preventing and controlling pests and

diseases including red palm weevil, Fusarium spp., and leaf spot disease, and optimizing fruit yield and quality. Mean-
while, it is necessary to deepen research on genetic mechanisms, break through bottlenecks in gene editing technology,
and strengthen international exchange and cooperation of germplasm resources, to promote the sustainable development

of the global date palm industry.
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Tab. 1 Date palm yield and planting area of main produc-
ing countries in 2023 (Data from the Food and Agriculture
Organization of the United Nations!'))

P FrhE Fefoet i AR
Country Yield/t Planting area/hm?

B 1 867 064.0 72 395
TR HE AT 1 642 993.0 157 444
B IR K ) 1324 767.0 179 150
Al 1024 117.0 122 151
AR 635 947.1 275 986
S g 503 787.3 109 078
Hth =% 2 823 950.0 393 419
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FE BRI G AE, T 5T 5% 5 28 5 Tl 3R AL %L
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fE1E PGRU A&l b 5 BRI IF B4 5098 1E U
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Tab. 2 Characteristics of some date palm varieties
EL A SCHik
Variety name Characteristics Literatures
Ajwa FhFRREEDE, foRidE R, AEARKIEE, WA, K SRR, BEARESE . vy [37-39]
MRS
Amari RIEK . WL PERAD, TTE [40]
Barhi RONE, BlEEH, SRR, BOR, TRTTIEZERIE, LSRR, SLHiED, fEnn, [40-41]
B £
Barhee BT EHARBM, mEAR, ERHE, e, STk [42-43]

Deglet Noor  p=iib iy, AN B & Z M B RALEY, PUEMIGTERSE, TRRKREAWIE, REhERE, RIET, [40, 44-45]

WS, RIERY

Fard TEERRE T A ZFRA, BT, R, BRRERAEE, REh SR [40, 46]
Halawy RIS W, R, CREY, REE, BmE, B [40, 43]
Hayani BZEAETE R, AR E R, R, MEET, RIEERITIP [40, 47]
Kabkab FREC S R R ST DR A A TR R BT [40]
Khadrawi RS, ACRME, WEDEZGE, REhERERE [40]
Khalas REFAGE, BIME IR, RIS LI A R RO, R A AL, XRTEET, TBRKMBIE, (40, 43, 48-50]
B, U RS
Khasab WRDE , RERE, RAES, B [40, 43]
Khenzi THERRIIR, B B [30, 51]
Majhool RN R, BEMBIEENS, EamL, RITH, KM, SAFEA, TEEEEs T, W [40,43,52]
Lulu TS, RMBDE, RoEs, RuLgYEd [40]
Mazafati RIBRZEER, [BIAEIE, DRiE6ESE [40]
Nabt Saif SRS FR REFRERK, FHRA > ZH [29]
Nagal RRE, R, BRNATEEIE B [43]
Piarom BT HAB, MKEIBR, B, 2Rl [40]
Rabbi FTRBT, dKIER [40]
Shishi SRS BEREAR LG TR [ A i [53]
Zahidi TR R REIE, R, RIS R HgnE [40]
Zamli REM 52— E RN, AR 3G [54]

3 WMEFHIFHkK

AL T R R T R X R 2GR,
TEVEIE. . JLARSEHORIRE D AR, X Yt
AR, (AR, KA NAERTE.
WAL bk, RN ZESR AR,
T RASFIAE B 5 AL 22 B3, AL
BRALERCE 2, BB RCR, HaTah
SRR IS s IR E R B A, PitEE A
PR 3t A% 15 5% 02 2 R E AR BIL TR ATF 58 AN 2 T o e 2

1 ERRAESIHEALT, A A EREEE N T
Wi AL, BEE SRR IRA T P AL T4
B 2P EAR TR KRR I ik
3.1 R

BBy I S R AR A, MERR 0 = SR B ) B
KERA TR S, TR T8R, RHIAGE
B4 5 BE AR A BT 2 BRI RICRAR T o (A
ST 5~8 a B FRA K B AR 1L
FBUHINT, I TR L AR AE X M . X
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FHRESE B ARSI, RN (3 B0 B A bR AT
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SESCAR AR AT IEAR DA 75 50 25 L) O 1)
K, X— K B IR e, L P
M 7 1 S 3 78 1 T 3Rk U

BEAb, BT 1 A i S B 15 3 T ES i 1Y
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TSRS IEE M AR

4 BEEFHHTTE
4.1 R Rz X AF 4 ) A iE B BE

B MR AL AN T, X b 4R
T I R AR, SRR A AR AL | e L Y Pk
LR R T W oK . 2SR, ARAE L



552 4

SRARCT A HEASE PR AT ST RS R R D7 1] 397

Pl Az = HoAT 3 wg ), A HE TR T L FROK
WAL . CO, VR I N 4& A W T X RAEY =
B AEKEF W R E LA K GRS 1 Y
S O e XA T, ARk R e
A HE BE B DU SR B b DL i R A RS
SRICEMRE S FE R T RIS K L X
A S A %) = B A e Pl DX ek, AR AR AL R AR
CAnyE s Th g . BE/K &I ) mlREXT R 9 A
PRI S S AR B X A
AFVFIE BB S, dE RN, Bt AR . Bk
., B, Wik, SRR E R, Kok ET
TE R R R . P Gl AR AR T

k85 X6 AR RN SR S AT R s, R R
AH R 1A AR A g D DRI A R S i s B [ e
R, I HA — B ST REAE R b AR Y
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ST 2 AN A T e 114 30 TR A A s 2 B[]
HEAT T LI, 25 5 2 W3R A 4 A K 1 B il PR 2
Z—, SRR B R A B
H A &8 M AF 5% 56 1 T IR 2 S5 2 [ 1)
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{18 5L 32 3 P X B 1 R ZE IR L T VS R R
HAREEWS, Wiz (PEG) okt
PRERFEAS [RI BB &S S A e T 5 e T A9 2 BEE A A
b, 255 R R ] AT 5 B i A2 BE A7 AE 2
S AR EN R IR VD B v T R I, B
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