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Fruit scientific research in New China in the past 70 years: Longan

ZHENG Shaoquan', ZENG Lihui’, ZHANG Jisen’, LIN Hetong', DENG Chaojun', ZHUANG Yimei’
('Fruit Research Institute , Fujian Academy of Agricultural Science, Fuzhou 350013, Fujian , China;’College of Horticulture, Fujian Agri-
culture and Forestry University, Fuzhou 350002, Fujian, China; Center for Genomic and Biotechnology , Fujian University of Agricul-
ture and Forestry University, Fuzhou 350002, Fujian , China;’College of Food Science, Fujian Agriculture and Forestry University , Fu-
zhou 350002 Fujian , China;’Fujian Institute of Subtropical Botany s Xiamen 361006 Fujian, China)

Abstract: In the past 70 years since the establishment of the People’s Republic of China, longan(Dimo-
carpus longan Lour.)research has made a great progress. Chinese scientists are now taking the leading
position in the world in research of longan germplasm resource collection, genetics and breeding, post-
harvest biology and biotechnology. Chinese researchers have set up the National Longan Germplasm
Resource Nursery in Fuzhou, where the largest collection of longan germplasm in the world is housed.
Using a cross breeding system, Chinese researchers have bred new varieties with valuable traits includ-
ing different fragrances, prolonged hanging life, divergence in maturation period, high quality and high
yield, and made significant improvements in longan agricultural production techniques. With the appli-
cation of varieties of diverged maturation periods according to ecological variations, and with the assis-
tance of longan flower forcing technology, commercial supplies of longan are available year-round in
China. Chinese researchers have also developed technologies for food safety and freshness preserva-
tion, which is a vital part of longan logistics. In addition, the draft genome sequence and fine reference
genome map of longan have been successfully constructed, which accelerates the basic research of lon-
gan functional genomics and molecular breeding. In the future, basic research and key technology devel-
opment and innovation related to longan industry development is expected to be further strengthened.
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®1 3T PERERBP=ZAREMERIERFEEFER(1978—2019 F)
Table 1 The three indicators of fruit characteristics for 37 longan bred varieties (from 1978 to 2019)
Z‘I:fti‘s 1 N N . EEARY 2 AN 1 N
ARALFR 104 S P 244 AR 24 GIFRA
- R Ten varieties of 24 varictics of Seedlin Two varieties of sport One varieties of

fibs it cross breed £ selection Introduction

Indicators Subtotal —— — — —
¢ ke N ke N b MM L
Number Proportion/% Number Proportion/%  Number Proportion/% Number Proportion/%

BRI E> 14g 12 9 75.0 3 25.0 0 0.0 0 0.0

Weight of fruit> 14g

AL TR &> 18% 35 10 28.6 22 62.9 2 5.7 1 2.8

Total soluble solids of juice

A E>T70% 20 9 45.0 11 55.0 0 0.0 0 0.0

Edible rate>70%

=MERE S 12 9 75.0 3 25.0 0 0.0 0 0.0

Match of three

indicators
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BERDUZR B AR 2R ) 0 AR R e R IR
of I AE BT A2 AL B, B TR . RN, 5
A RTHT A R IR R A R AT AN TR AR AR X 3t
S A AR R T S e N e SR R
3.2 mRRAERR“A/NFERHBAFZIA

T HRACHE iAo R A E 380 55 , A2 e HRAR i (1
IR A BRI G, 52 b Pl A% B B KT SRR
DA 7 A e HRAERE o B R A R e IREHR “ Ry
VAR WHENBES  NIREMER VB TR
V255 D5 T 7 JE HRAEARR R, 4t DA KT 7K
LS B AT SR (R T MR BY 45 R 77 )
AR T RN A SR G BOR R, SEAR T JE R A“R
ANETEE R, KB PARR . BRI, BEAE BT B A
CEALTEERARIE 8 5 AL T dh A 42
P hn  RERE SF IR A, T IX e i M fESE R 5
SN RAAREEI /I 5 F e T AR B0 1 2 o, 152
HF dt bR SR IR “ KN 25 R g A2 . ik
G 3873 77 DA SR AR e 2 Je IR IR TAE , A

31

PR DNF R
33 {IERRETIEIRAUSEFRIER

JFE 7 S S AR A A (R B2 A R AR [l 8 o - 138 g
TG 6 Fh LI IR K pHABESF 15 T e AT
BRI IR el - AR 3 AR R A 4 1 438
AN IE AL S A TR A P A X AR 2 4 1)
R, HilwE T PRI R e LB K& &
A& TR LA A LR & & pH (A & B 48R . 18
T2 R AT UE S, AR 3 pH A 5 2 A
HEICER S E TR A G S B A R 5
M 2 A0 9 (n=120) 5 JEHR L 3EH ML & &5 10 F
K HETTRER ARG &' ER S & pHIE
BEWEZE EMHRM=315, LiRTF RN H S R A
AEBEMNIEISALEE L. 1980 FRE ALY,
] PV 2 091 98 35 0 e IR AR AACE TR K 35 5R 4y
B BT T IR S [R5 T A 5% R
R o8 FR 03 Bl E AR, X IR S TR Wi 4R 5
A BRI LA S B A . AR SR TR 4R AE AR
b B b B R R [ 8 a (1) HH 8] € o7 LB AR 25 3
A2 T R AR Fr b b RS e BR el ) 32 K&
HICRMFE S FRAL T R ETXEHRSER, &
HIS 7] it A T S 30 P A 9 14D it S 7 92 1) BAIH 78 97 43
MR E g5 G LR 5 40 M (8 IR S 4R T 116 e A
AR,

4 PREEHN AT

1979 SEAf 2 AR 5 B 3 0 Ak 0 £E 4 [ RS T
J S BRARSEH AR 5T . 1990 11T, Je IR K 5 (R EE R
TR, 1990 46 5 , JEHRR 5 PR EE BT 70K FE ik , i
AL T R A B AR AR AN 38 1 oK 25, B



1418 x® )

¥k H36H

R A B BT T R A 7 b 3R 25 SRR R A B I
T R R D, 4 T R 10 a ke, 3K
] e IR 2R SR Ja B B B i R SR B AR VR E
VA R S5 I 5 55 AR WL BN 22 4 fREEROR , W
TR G R ARTR A T 0 A R G zE 22 2 5
e R R SR B AR AR ) 1 B 2, [ ] T RE T 4
A P A SR T E R 5 R R S ) R B 38 R AR
HhkS =5 AR T, B AR L BE B ATP BUAMIE TS
P BRI oAk 71 (IS LT A5 TR AT i D 92 #1) SR i R SR
SR AR AR KT ROR o

AT AF R, 8 AROPR R 2 AT 38 R g R Lk K 2
W FEE <5 DR AL T e S IR AR SR S5 R BV R AE R 73
TABNURIRT T, KB T IR PR | 2 28 FURE
T2 Ity 21 4k 2RI  B-=F- FLWE 17 B 31 SR N W 2k e
2 T/ 7K At Tk 55 240 I B o it Iy S JHG 6k R ) e s 3R ik
RIS IR SR SR 5 SR A R B DA O, I H
ALEE 5 SR AN A SRS R T S R S IR AR
SR BHIE R AERF R

E IR SR SR J5 9 =5 A9 0 77 T, AR i PR 4H
BIHf 1 40025 558 (Phomopsis longanae Chi.) Fl 1] 1]
& t4 — i [Lasiodiplodia theobromae (Pat.) Griff.
& Maubl] & T 3 IR IR SR 5 JE 12 1) e 3 2 R
T, BB T RE R R IR 2R 45 D A Ak 2R AE e R R S
K5 BUm S AR F R AR ol SR A RN
R ANEK IR 50 FENE A V5 P00 U K 2 F AT
TR LY-1 A R S IR SR SR 508 35 R AL R BOR

FE Je MR SR Sz 22 4 R 5 R T 1T, g 57 T g IR 2R
SR 5 AL PR 5T R OREAR &, IRAEA ™ B A0
PR UIE O824 il (QACCP) « L T-Fr%% H 21 iE
WARG KIGAMRB RS, TER, TR H R AT
T /KR « FE B G 50 SR S0 5 R i he MR R S
PRI R B 22 R B W BOR , LR e IR B ) (R T 43¢
NS

1970 4 LUK, 3 B 2 IR S S L HOR R 7t 32 2L
S TERE K R IR G Sk e IR AT S R IR . R HR
il B A H A% B 1 K BH H B e )% 45 ke LR AL
TR B B T A R TR I AR
FAE IR MR R BH BT RE TR BTEOR s T
MR AR H 2 e e 4 R AR B R G —%idk
B SR R ER A A, T R e IR P ) 22 1 TF R
TS KR (20% 75 4D [ e IR IR IR & dh s B4, 3
TER T MRt e IR R IR R IR e HR

SR MR DR AR 5 e MR [ R ORE L e MR R P 24 1 45
PRI TR . IR, JEHR Th RE i SR H S )
REZE VN O FE IR L

5 EMEORIET

e R R v, 2R B AMEAR G AR, B
PP B K . 1980 AFAR , 5K FH 40 I 45 A 5 2
T, HHRH LR R AT R . BSOS e faE
e R 4 W 7 It 5 37 1 B A 20 213, 93 3 Ak 4 i
Mk A7 RS T AR . Mk R IR AR
BE I IRIE 25T T 162 itk . B0 , e it
RS T IR A LN T S IR R g
VR B R AR 5 B AR VR IR A J J6 EL o FRD 52 i A
FLHEEAL T R e R AR GH B VR G P AR AR R FE DL
ARV 4 i 2HL SR Ua A RE, 7 T AR RV B
Y R, SR AR SRR RS 7R IR AR AR o

BOMESE R E PR B2 SR AL T AR I I A
b, I IR AR AT B R1601 % 2 IR B A fi 0 (1) 42 %
77, FEAC TG TR B BRR AR 77 AR R = )RR, Btk
MR AL WRIR A, FE45 21 AR AR

TR 2T A 22 L 2 B TR AR AL IR IR
Ho IR RACTE L IG5 IR
BAELTFC Rt an  PUZRE 7, PR IR & 1t 7
RANEYD AC VA ) REFARE . 1 B2 S
e M o M KB, eI GIGANTEA (GD) , F-BOX 1
(FKF1) Fl1 EARLYFLOWERING 4 (ELF4)%% %75
AR S BARL R < DR (0 e e PEAR O, 5
HRAE 2F A F2 I R R AR G . B 1 L) e s FE
VKT RIS BB A BT B LA & GA200x ik i
5 e HR AR T i A DR e T T A BA b T e
IR AR 8 FHOCHE R AN 43 F RNA. bR R 550
IESZ 7 miR390-TAS3- ARF3/-4 1% 4% 78 1o IR o () 17
T8, FE ] e AE AR M A AR R AR o

6 R 5T

JelR e Ak, Hgetafh ol 2n = 2x = 30, @It
AN A 2P F K -mer S48 BTk 15 L e R
LRI 2H K /N 3 B 20 7 445 Mb, 45 5+ r 320,
o IR R 20 & 3R 3 1 5 1K 0.88% o B 5 3 4R I /5
FOR WD, Je a7 B A IS TN 25 71T, Je R gk
DRI ZH AT 70 A B 2 O HE i o 4 8 A PR 2 i A ]
DA B IR AT T e HR I R AL B 1, DB HR < 40 4% AT



#1030

R IR A e [ JEB R 7T 70 HE—— R IR 1419

NI AL R, B AR DR A P R R 2 F 51
392 4™ & & # (contigs) , N50=26 kb, fx & 3k 15
471.88 Mb LRI 741, 7R 1 31 007 4l
FEIKF1261.88 Mb(52.87%) ) # & /5 51]*”, BUSCO
LU %o 2 7 488 7~ 126 5 8] 2 S 4 DL TR 1) 52 B P 44
94% , < B 2H B FL DR 20 1 78 2 B e . bR R A
485 7 R R R 2H AN A7 5 30 1 1) 4 R R 2 7K - 52 1
FA . R SR LG TR I, R AR R A AR
FH G IR J2E TR B SR 47 5 PR TR, Wi 4 266 DR A7 2H Uk
FERIEFFIE . HeAh, IB % IR 594NN R AR E
BUZE BRES A 1 s FE R

EH T AT A Ol IR 35 R 20 B PR - — AR P BOoR
FAAERBRN, B gap 2, 3N F 58 F
BEAEEAS R 35 HIR 356 R 20 75 38 4% 25 0 DA R b A
B DR 20 2 AT 98 R B LR AR SR A AR BRI Rt o A
I 4/ 53 AT A B 3 ' A A RN 2= 2 [ [T A B 4 i
e HEORS 40 2 26 H DR 20 PR %, e ot KRS f 0000 /5
fRBT IR SIS KMk . 00 H 4L ARk 9
F 04 ), 38T = AR e 20 25 15 3] 458.9 Mb [ 3 [A]
4 ,N50=1.154 Mb; 3T Hi-C I 5 7 51 EL X, K 95%
DA o MR R A 8 3] 15 26 etk b [ I o it 5o
CHBR AN 4SS FL R 98 AN R AC K Bk kAT
WFF, R4 15 D EBRE 5 A 407 194 4~ SNP; LL R
Hi-C 4 5% 11 22 DR 41 st A% 11 3% & 0L 2 11 Pearson
FHIE R R 0.94, UF B T R AH A 25 (1 mT SE P B T
o o P R 2E PR, I H R T O IRE T Tl
NG (-WGD) 4 J5 %A fak ) 2 AR AR, K
MHA 1355014 5 JL A OR B p-WGD Ja 125 K 21
MEZE s 1t — 20 1 I B AN 750 B 0 B2 1 2 45 1 4 -5 e
AR T A R A 8] 22 7 (1) 8 AR Rt , X T B
T J& 1] 42 22 ME DL RR T f 22k TR 4 4 S il s AR B AR B
TR 43 A 5 I R SR 35 it P e 22 VR TR, s AN TR
f PP 22 OO YR T K s e Ak, S8 i i s 4L 8l 4y
Br, %58 T IR S E 5 3 IR =1 AL I R B FH G
B[R . 226 FE DR 20 I B R AR o e IR R Al T 5T
BEN T Thae B R 41 /0y 7 8 Mt 7 i AR

7 B
2 R [ — 2B A X R SR et A
KCH SR, 52 T 6 R IR A 2 B AR

TR BHESHE TR R SEBR S T R IR LK
TRYRE AR T AR IR IR ML AE A [ i Rk

ISt — N e HR Mk F SRR T 7T 5 SR B A
AR HIER BIHT -

g5 LR A A A IR B I
TN RS B T R 5 2R B Ao, I S HE T
FRA A EHA , ORI A 77 SR B3
AR s KA i & (KR IR e AGHT it Rl R
FEARB BRI AR AR A SR el BEAT it A 5
FAC IR IR IR A 77 A 3R 5 1) R B Wl
AN AN T B HEB P R T S, H RN SR T
R SR SR A 2R B A AR AR A ¥ 1) 20 5 IR P LA
SR Ja s BEAE PRAERIE TC , T A R e IR RS2 ik IR ) £
BEVITRHT R o JT R R R B0 7 & B A H Y
P (0 PR EEVD AN T e 46, SEAH P b k. B T8
M R 2 2 55 5 e ) BT 8 W A 5 RS A PR O 9
R HOCHE A A MR A B A% 22 AT IR AW T, 2
— B AT IRAH SRR (18 3 5 LR s TR R IR G
BRI IEAR AL IR R RO AR F A AR &R (it e
MR 2y e 22k DS 2 2 RO AT 7 i Jo % 90308 A AR A 5 A
T AR

S22 HLk References:

[11 27K . =58 B BRI 0 70 0. @ 2 2 4R, 1985, 12
(4):223-227.
LI Yongging. Aninvestigation on wild longan (Dimocarpus Lon-
gan Lour.) in Yunnan[J]. Acta Horticulturae Sinica, 1985, 12
(4):223-227.

21 FOEER, EEE, N, B IR SRR S M R S
FLE[T]. i 224, 1988, 15(2) : 109-114.
KE Guangwu, WANG Jinhua, SHAO Xiaohua, CHEN Xi. Pol-
len morphology and systematic position on different varieties of
longan (Dimocarpus Longan Lour.) [J]. Acta Horticulturae Sini-
ca,1988,15(2):109-114.

[3] AR, EAAE, . IR AU 0O 2 e T ). 1
R, 1994,21(4) :323-328.
KE Guanwu, WANG Changchun, TANG Zifa. Palynological
studies on the origin of longan cultivation[J]. Acta Horticulturae
Sinica, 1994,21(4):323-328.

[4]  HBIR BRIGTR, VEFSUR BRI, B2, R, Sk . e
LA it 0 S S AT A B v (M. T o AR HE A
2006.
ZHENG Shaoquan, CHEN Xiuping, XU Xiudan, JIANG Jimou,
HUANG Aiping, DENG Chaojun, ZHANG Shoumei. Descrip-
tors and data standard for longan[M]. Beijing: China Agriculture
Press,2006.

[5]  SROZHE, BRFSEE, WISCHE, LWL, AU, A BLF I, X
ISR IR R R B2 AR SR 2 R P i B U 5 2T



1420 x® )

{4 H36H

[6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

FU[I]. b 2E4%,2010,27(6) : 938-945.

HUANG Aiping, CHEN Xiuping, HU Wenshun, JIANG Fan,
ZHENG Shan, ZHANG Xijuan, WEI Xiuqging, DENG Chaojun,
ZHENG Shaoquan. Fruit character diversity analysis and numer-
ical classification of longan (Dimocarpus) germplasm resources
[J]. Journal of Fruit Science,2010,27(6):938-945.

IR BRTSE PR, LWL, B . R IR A IR R
5 % e D] AR SRR, 2010(4) :35-40.

ZHENG Shaoquan, WEI Xiuqing, JIANG Jimou, JIANG Fan,
HUANG Aiping. Actual state and corresponding strategy on lon-
gan breeding in China[J]. Fujian Fruits,2010(4) :35-40.

JEGSE . B IRHEAE AR & 5 5B M. JE 5T b AR
Hi AL, 2015 :48-82.

ZHUANG Yimei. Nutrition and fertilization for litchi, longan, lo-
quat and mango[M]. Beijing: China Agriculture Press,2015:48-
82.

FEGSE 10 1 24T 21 3 R el - 398 25 R 2B 0], #viir s e
1991, 11(4):320-327.

ZHUANG Yimei. A discussion on the mellowness of the red
earth in subtropical orchards[J]. Tropical Geography, 1991, 11
(4):320-327.

LIN H T, CHEN S J,CHEN J Q, HONG Q Z. Current situation
and advances in postharvest storage and transportation of longan
fruits[J]. Acta Horticulturae,2001,558:343-51.

HOLCROFT D M, LIN H T, KETSA S. Harvesting and storage
[M]// MENZEL C, WAITE G. Litchi and Longan: Botany, Culti-
vation and Uses. Wallingford, UK: CAB International, 2005:
273-295.

BUSCHE, MK . IR T R %5 S AT v B ).
HRRITE R AR CEHRREARRD 5 1981(2) :102-106.

WEI Wenxiong, YANG Yonggqing. The induction of embryoids
from longan cotyledons and the culture of test- tube plant[J].
Journal of Fujian Normal University, 1981(2):102-106.
WK T BRSCHE . IR LR A1 [0, 38 4% 24, 1984, 11
(4):288-293.

YANG Yongqing, WEI Wenxiong. Induction of longan haploid
plantlets from pollens cultured in certain proper media[J]. Acta
Genetics Sinica, 1984,11(4):288-293.

SVEI R W RLBT, FRAROE . e MRAR AT IR iR ) M i 5 A
PREFED]. AL R 54], 1998, 27(1) :31-36.

LAI Zhongxiong, PAN Liangzhen, CHEN Zhenguang. Plant re-

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

generation at high frequency from somatic embryos in longan
[J]. Journal of Fujian Agricultural University, 1998,27 (1) : 31-
36.

SOV S R IR . IRV P 20 M D A o A 7 S AR R
AL TR AAERRT]. P E 4, 2002,23(3) : 53-58.

LAI Zhongxiong, CHEN Zhengguang. Plant regeneration from
protoplasts isolated from embryogenic suspension cells via so-
matic embryogenesis in longan[J]. Chinese Journal of Tropic
Crops,2002,23(3):53-58.

ZENG L H,CHEN Z G, LU L X. In vitro transformation mediat-
ed by Ri plasmid of agrobacteriunrhizo genes and transgenic
plant regeneration of longan. Proceedings of the first internation-
al symposium on litchi and longan[J]. Acta Horticulturae, 2001,
558:149-154.

HUNG F, FU Z, ZENG L. Isolation and characterization of GI
and FKF1 homologous genes in the subtropical fruit tree Dimo-
carpus longan[J]. Mol Breeding,2017,37:90.

fF &0, 51 K5, &2 0% , SaquibWeheed , i Z2#% . JEHR ELF4 [
Y3 PR ) v B S DI RE] AP 3 W (0] bl 254l 2018, 45(5)
875-886.

FU Zhiyuan, JIA Tianqi, PENG Yuan, Saquib Weheed, ZENG
Lihui. Cloning and function analysis of ELF4 homolog genes in
Dimocarpus longan[J]. Acta Horticulturae Sinica,2018,45(5) :
875-886.

YOU X, WANG L, LIANG W, ===+ , CHEN W. Floral rever-
sion mechanism in longan (Dimocarpus longan Lour.) revealed
by proteomic and anatomic analyses[J]. J Proteomics, 2012, 75
(4):1099-1118.

LIN Y, LIN L, LAI R. MicroRNA390-directed TAS3 cleavage
leads to the production of tasiRNA-ARF3/4 during somatic em-
bryogenesis in Dimocarpus Longan Lour[J]. Front Plant Scienc-
es, 2015, 16 (6) : 1119. doi: 10.3389/fpls.2015.01119. eCollec-
tion 2015.

VANBUREN R, LI J, ZEE F, ++-+-* , MING R. Longli is not a
hybrid of longan and lychee as revealed by Genome size analy-
sis and trichome morphology[J]. Tropical Plant Biology, 2011,
(4):228-236.

LINY,MIN J, LAI R, «*+*++ , LAI Z. Genome-wide sequencing
of longan (Dimocarpus longan Lour.) provides insights into mo-
lecular basis of its polyphenol-rich characteristics[J]. Gigasci-

ence,2017,5(6):1-14.



