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Abstract; Taking 221 cultivars ( strains) of Litchi chinensis Sonn. as research samples, the genetic
diversity and genetic structure of the test samples were analyzed by using SNP molecular marker, on the
basis, core collections of L. chinensis were constructed and then verified and evaluated. The results show
that the numbers of observed alleles of 19 pairs of SNP primers are all 2, the numbers of effective alleles
are 1.1-2.0, the Shannon’s information indexes are 0.236—0.692, the observed heterozygosity are 0.081-
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0.561, the expected heterozygosity are 0.119-0.499, and the polymorphic information contents are
0.112-0.374; the test samples can be divided into four cultivar ( strain) populations namely late-
maturing, mid-maturing, early-maturing, and extremely early-maturing according to fruit maturing stage,
in which, the genetic diversity of early-maturing cultivar (strain) population is the highest, while that of
late-maturing cultivar (strain) population is the lowest. The contribution rate of genetic variation among
individuals of the test samples is 85%, and those among populations and within population are 10% and
5%, respectively; the greater the difference in fruit ripening time among different populations, the greater
the genetic differentiation coefficient and genetic distance, in which, the genetic distances of late-
maturing cultivar ( strain) population with mid-maturing, early-maturing, and extremely early-maturing
cultivars ( strains) increase successively, and the genetic distances are 0.014, 0.091, and 0.352,
respectively. The results of genetic structure analysis and cluster analysis are basically consistent, and the
test samples can be divided into two groups via genetic structure analysis. Group a contains 181 samples,
which are mainly mid-maturing and late-maturing cultivars (strains) as well as a very few early-maturing
cultivars ( strains ) ; group b contains 40 samples, including all extremely early-maturing cultivars
(strains) , most early-maturing cultivars ( strains), a few mid-maturing cultivars (strains), and a very
few late-maturing cultivars ( strains) ; most samples in group a and group b correspond to group I and
group [ and II of cluster analysis, respectively. The comprehensive analysis results show that the
genetic diversity level of test cultivars (strains) of L. chinensis is relatively high, and the genetic variation
mainly occurs among individuals; the genetic differentiation coefficient and genetic distance among
populations are both correlated with fruit maturing stage. The core collections are constructed according to
different sampling ratios, and the retention rates of number of observed alleles, number of effective
alleles, Shannon’s information index, observed heterozygosity, and expected heterozygosity of the core
collection constructed with the sampling ratio of 20% are the highest, which are 100%, 100%, 106%,
103% , and 107% , respectively; after testing, the core collections can fully reflect the genetic diversity of
original cultivars (strains) , and retain relevant information of test cultivars (strains) of L. chinensis.

Key words: Liichi chinensis Sonn.; cultivar ( strain) ; SNP molecular marker; genetic diversity; genetic
structure ; core collection
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Table 1 Basic information of 19 pairs of SNP primers tested

B R DNA JFEAT4E B, T -20 CORAFE &
1.2.2 SNP & M Liu ZE" IR A Y 155 %F SNP 5]
Yy i v A BB E L 2 Ak Y 19 XF SNP 514 ik
17 PCR &34 S ip, il 5 | M) HAMF B W3R 1, PCR
YRR BARR10.0 pL, fL45 10 ng - pL 7 FEH 4
DNA 2.0 wL.5 U - pL™' rTag DNA BEME( 4D T
FE(KIE) AR )0.6 pl, 10 x Buffer (75 Mg™")
1.0 pL.10 mmol - L™" dNTPs 0.2 wL .10 mmol « L' IF
] FI 18] 51 9 45-0.3 WL, K B R 4l 7K 0 2 b A AR
PCR P25 47 :95 C HAEME: 3 min;95 CAEME 45 s,
56 CiB 2k 30 5,72 CHEMf 1 min, 3t 50 NMER; )5
72 CIEfH 5 min, PCR 7Y T 4 CHRAF, SNP
O3 KRR T S I I AR Y
1.2.3 e SRR fet LMo FIH GenAlEx
6.5 B AT UL I S5 o7 3 PR, A Ak S A 3 AR
Shannon’s {5 BR8N 24 & B IR G g fe
SR BRI AE BE B, IR kAT o T 2 R AT
(AMOVA) , & BRSCHR[ 22 1 R BEAR AL /AL R
KX PowerMarker V3.25 B4t B L5 MHE B
;R STRUCTURE 2.3.4 %45t B REAS 9E 47 20
YRR AL A5 R BT AR AK (P B R D D o e
Y480 Fe 5, I MEGA 5.2 %t | 3k T i i BE s
KA UPGMA 15 R G

SIHFH (5'—3")

B Primer sequence (5'—3") SNP {37 /5
No. of primer E1 5% Forward primer JZ 18154 Reverse primer SNP loci
SNP3 ACATGTGTGAACTTAAGCGACA CTTGTCTGGAGAGGCCATA T/C
SNP7 GATTTCGCTTCCGTCCT ACGGGAGAGATTTCGATTGT T/C
SNP8 TTTGAGATATCCATTGGCATT ATTTTGCTTGTCAGAGTATTGC A/G
SNP11 AGAGGAATCGTATGATCCCC TTATCAACATCCGGGGTAG A/G
SNP12 AGACTATCATATGAAGACGAAATT GCTGATAATTCCCAATAATGC A/G
SNP14 GGTTCCAGCAAAACCAAA AAGCATAGTAGAGAACCAAATTATA T/C
SNP17 AGAAGAATCCTGGTGTTTATCAA TTATTTACCAACCAATCAGCAC T/C
SNP18 TGTGTGGGTAATGAATGTGAT GAAGTGTATCTGGTGAGTCTATTG T/G
SNP19 GGGTTTCTGATAAATGAGTTTTC TACTGGAAGCACTTCCCAG T/C
SNP22 AGGTGGAAAGGGTTGGTG TATCTGAACCTGCTTGATGACA T/G
SNP24 TGGATTTCAAAGGGTGAGTA ACAATGGATGGACCAGACTC C/T
SNP27 GAATGCTAGAGAGAAGAAGTGG AAGTAACTCTCTCCGTTTCTCG T/G
SNP29 ATCTGAATGCATTAAAGAAGTACAC CGCAACAATATGCTTTCCA T/C
SNP30 GTTCCAAAATCCAAATGAGAT TTAATCTACTAGCCTGAGTTTGC T/G
SNP35 GAGTATTATGAGTATTTTGGTCC GGCAACATGAAGGGTATAGTC A/G
SNP37 GCTTTACAGTTTGGAGAACAT TTCTTCAACCTATAATCCTTCTT A/G
SNP39 AGACGAAAGGAGGGAAGAT TCCTCCTTCTGATCATAGTACAA A/G
SNP43 TAACGAGAGACTCTTTGCTCTAAG TTGCTGATGTTAGGAACCACTG T/G
SNP52 GTTCAAGAAATTCCTCCGTCA TGAATATCTCGAAAGCTTCTCTG T/C
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Table 2 Genetic diversity parameters of 19 pairs of primers used for SNP molecular marker analysis of 221 samples of Litchi chinensis Sonn.

SIS WIEE L5 RGN SEHEE Shannon’s {5 HF8EL WL 24 A5 WA ZENERSE
No. of Number of Number of Shannon’s Observed Expected Polymorphic
primer observed alleles effective alleles information index heterozygosity heterozygosity information content
SNP3 2 1.4 0.473 0.190 0.296 0.253
SNP7 2 2.0 0.692 0.407 0.499 0.374
SNP8 2 1.2 0.304 0.081 0.165 0.151
SNP11 2 1.9 0.666 0.507 0.473 0.361
SNP12 2 1.1 0.242 0.113 0.123 0.115
SNP14 2 1.2 0.339 0.176 0.190 0.172
SNP17 2 1.7 0.606 0.561 0.415 0.329
SNP18 2 1.2 0.304 0.154 0.165 0.151
SNP19 2 1.7 0.606 0.235 0.415 0.329
SNP22 2 1.7 0.617 0.425 0.426 0.335
SNP24 2 1.6 0.564 0.303 0.376 0.305
SNP27 2 1.8 0.624 0.326 0.433 0.339
SNP29 2 1.1 0.254 0.104 0.130 0.122
SNP30 2 1.7 0.593 0.380 0.404 0.322
SNP35 2 1.5 0.493 0.290 0.313 0.264
SNP37 2 1.1 0.236 0.100 0.119 0.112
SNP39 2 1.7 0.598 0.407 0.408 0.325
SNP43 2 1.2 0.309 0.140 0.168 0.154
SNP52 2 1.8 0.638 0.462 0.445 0.346

H{H Mean 2 1.5 0.482 0.282 0.314 0.256
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Table 3 Genetic diversity parameters of cultivar (strain) populations of Litchi chinensis Sonn. with different fruit maturing stages based on SNP
molecular markers

PRI A AR

Shannon’s

¥ ” - ) T 2 A WA AL o E
el IR ERE (e UREE AV S
. . . s Observed Expected
Population Number of Number of Shannon’s het it het it
observed alleles effective alleles information index CLerorygostty CIeTozygosty
W32l (i 2 ) Late-maturing cultivar ( strain)) 2.0 1.5 0.423 0.248 0.277
Rl (&R ) Mid-maturing cultivar ( strain) 2.0 1.5 0.509 0.326 0.335
BB () R ) Early-maturing cultivar ( strain) 1.9 1.7 0.540 0.464 0.370
PR Fh (5 &R ) Extremely early-maturing cultivar ( strain) 1.8 1.6 0.475 0.447 0.328
{8 Mean 1.9 1.6 0.487 0.372 0.327
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IR R R (5 R ) BRI AR L AR S5 R R A A A
], R RS AL A AN

4 HELW(BER)BHEN AMOVA &R
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Table 4 Result of AMOVA analysis of cultivar (strain) populations of Litchi chinensis Sonn.

E-Z 3L

Source of variation

H

Degree of freedom

ST

Sum of squares

LT 22 vt

Estimated genetic

WL AR 5 TR/ %
Contribution rate of

¥J5 22
MC&]’I square error

variance component genetic variation

FEAAIA] Among populations 3 75.102 25.034 0.325 10
FEAR N Within population 217 650.337 2.997 0.158 5
AN [E] Among individuals 220 592.500 2.681 2.681 85

x5 ETSNPAFHRIEHARREIB AR HZR AT (HR)#HEE
HIEfEREE R FE R oL R

Table 5  Genetic distance and genetic differentiation coefficient
among cultivar ( strain) populations of Litchi chinensis Sonn. with
different fruit maturing stages based on SNP molecular markers'’

FEMR IR I (R b)) AR ML R B (&)
A Genetic distance (above the line) and genetic differentiation
coefficient (below the line) among populations

LA rh CRITGE 2t ol (o 2R ) R A ) ) 35t £ B
AR YR 38 T, 3887 1 B8 43931 24 0.109,0.240 F1 0.352,,
FEIPEATE AL SRl (R ) BRI 5 S A ) A 22
FER, st B B A

SR FAE AT R Rl (i R ) BEAR ] 9 358 1%

Population o . s o 34 FR BRI R 9 1 5 B S AR G, SRS Rl
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P3 0.096 0.046 —_ 0.109 TR BN [R) SRS R 7 A Bl (O R ) BEAAR Y
P4 0.246 0.166 0.081 — YR (E 1-A) T . E K=2 B}, AK 3535 K

DP1. B Ff (R ) Late-maturing cultivar (strain) ; P2 H1 8
(&) Mid-maturing cultivar ( strain) ; P3: B2 M (5 R)
Early-maturing cultivar ( strain) ; P4 FFR 2G5 FP (5 &) Extremely
early-maturing cultivar (strain).

{6, UL A o (ot 20) BRE ML 23 B 2 AL v gt
(e oindl T
WAL R AT AR (B 1-B) W . 1R 221 1
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K. 4344k Cluster number. M. a 4 Group a; M: b 4 Group b. P1; W Fh (B R Late-maturing cultivar ( strain) ; P2; ‘:F‘a;:ﬁ':ﬂ]( ) Mid-maturing
cultivar (strain) ; P3: -2 (5 R ) Early-maturing cultivar (strain) ; P4. FRR 20 FP (5 R ) Extremely early-maturing cultivar ( strain).

E1 ETFSNP HFHIEHARRIHABZR A (MR BHENSH(A) MBEEEH(B)
Fig. 1 Grouping (A) and genetic structure (B) of cultivar (strain) populations of Litchi chinensis Sonn. with
different fruit maturing stages based on SNP molecular markers
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@ MG A (5 &) Late-maturing cultivars ( strains) 3 O: B ELFF (1 R ) Mid-maturing cultivars ( strains) ; A; 2R (5 &R ) Early-maturing
cultivars (strains) ; A FFRFEM(HR) Extremely early-maturing cultivars (strains). 1-221; AR R) 25 Nos. of cultivars (‘strains) .

B2 ETF SNP & FHricH) 221 BEH MM (M E) B9 UPGMA BEE

Fig. 2 UPGMA clustering diagram of 221 cultivars (strains) of Litchi chinensis Sonn. based on SNP molecular markers

*6 BRETENELNMENZRZOMRENRESFESHY

Table 6 Genetic diversity parameters of core collection of Litchi chinensis Sonn. constructed with different sampling ratios')

v Al (it R ) WAL ASSFALEERE Shannon’s {5 BR AL WL 25 1 B E
HURE EE AL % ; ;
Sampling ratio Number of Number of Number of Shannon’s Observed Expected
cultivars ( strains) observed alleles effective alleles information index heterozygosity heterozygosity
10 22 1.8(90% ) 1.4(93%) 0.372(77%) 0.225(80% ) 0.244(78% )
15 33 1.9(95%) 1.4(93%) 0.404(84%) 0.257(91%) 0.261(83%)
20 44 2.0(100% ) 1.5(100% ) 0.512(106% ) 0.292(103%) 0.335(107% )
25 55 2.0(100% ) 1.5(100% ) 0.457(95% ) 0.255(90% ) 0.296(94% )
30 66 2.0(100% ) 1.5(100% ) 0.437(91%) 0.261(92%) 0.284(90% )
100 221 2.0 1.5 0.482 0.282 0.314

D3R5 NI B8O 4 B % The percentages in brackets are retention rates.
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242 BABSAREFRN KBGO RBES  HEURILE T B e B (R ) BRI
AL BB ARl (R 2R TS SO AR (R 8D EIR AR (i &) REIARCHE AT 2 2 AR 20 BT (PCoA ), &5 2R UL
FIOR B ah Bl (i 2 ) BER G 812 ZREES HO AT K3,

x7 BEZORM(ARR)BEEEEMRMN(RR) BENRESHEESEITLL
Table 7 Comparison of genetic diversity parameters between core cultivar (strain) population and other cultivar (strain) populations of Litchi
chinensis Sonn.

RERD A (3R ) KX WM HENR AREEAZENEL Shannon’s {7 S HHEL WL A% B2 MBI ez
Poulation!? Number of Number of Number of Shannon’s Observed Expected
opulation cultivars ( strains) observed alleles effective alleles information index heterozygosity heterozygosity
C 44 2 1.5 0.512 0.292 0.335
I 221 2 1.5 0.482 0.282 0.314
R 177 2 1.5 0.471 0.280 0.307
leog 0.7 0.521 0.834 0.589
bR 0.7 0.413 0.800 0.493

DC, Bt il (A ) Core cultivar (strain) 5 T: JFUA §hFf (1 ) Initial cultivar (strain) ; R: {£ 8 5 F1 (5 %) Reserved cultivar (strain). teog s B
FOMAR) SEA SRR R) B % 2S5 ¢ {6 The t-value of genetic diversity parameters between core cultivar ( strain) and initial cultivar
(strain) ; te_p: BRI R ) SR MF (R R ) st ZHESEUR ¢« {8 The t-value of genetic diversity parameters between core cultivar ( strain)
and reserved cultivar (strain).
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L. - LI T . ABRGOR T 19 4 SNP 5144

7350 40 30 20 10 00 10 20 221 Y Z5 K Rl (S 2R ) AT T AL £ RE TR

Coordinaie | Shannon’s {2 8 #5 3 W 0.236 ~ 0.692 , Wl 4= 45 3 Hy

O AR ) Core caltvar (s 5 0: BT CRATI - 0,081~0.561 , WL 5 Ko Fh (5 R ) BEA AT

B3 b ) S B WL ZRE . AR R AL Z AR T B T AR

Fig. 3 Re:ultnl:)f p::n;;pz; ;;or(lqi?nate:nf;;lalysis on,\core —:ultivar E/ﬂ‘:‘%ﬁ( DEE'/%) I‘Eﬂ B"J E‘ 7}?%%35%9%0 % *ﬁﬁ{ﬁ?i

(strain) and initial cultivar (strain) of Litchi chinensis Sonn. r'aé . }ﬁ‘?ﬂ- %@ﬂ@%ﬁ@@ﬁg s ijE {:T’ﬁﬂ:ﬂ“@rﬁé} j”JIJ EJ”
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T, ELOR B R (O 22) BRI A O R B RS I K0y 221 (3 5 BREAR AT 43 3 4, T 40 i
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Misk I Appendix I

a2 (5 &R ) Late-maturing cultivars ( strains)

KR T A The origin is Guangdong: ‘ FWT “ Xuehuaizi” # ; H' "5 ‘Luo 2’ ; £13% " ‘Hongli’ ;£ AT ‘ Qiyueqing’ ; ‘ £L% 7% “ Hongmili” ;
CEEIREE’ ¢ Ziniangxie” ;BB R ¢ Shangshuhuai” 5 ¢ FF LA MEZS * ¢ Xiangshan Jizuili” ; < 5 %h " ¢ Jiefangzhong’ 5 * WA * © Cuirou’ = ; < H7 2%
* Xinxingxiang’ ; “ I8 F:4%* ¢ Lingfengnuo” ; * %% ¢ Cuilii” 5 “ ZLXT %8 ¢ Hongdenglong” 5 “ A 1 5 “ Gueun 175 H#f 2 5 “ Gueun 27 * ik 3
5 “Gueun 37 HAFF 4 57 < Gueun 47 5 REFH ¢ Hexiachuan” 3 ¢ M4  Huaizhi” 5 < H B £04% ¢ Jinggang Hongnuo” 5 < &4 ¢ Jinyinbao” ; * ¥
KHE”  Nuomici” 5 < AL T 7" ¢ Yuebei Wuheli” ; < H:BR” ¢ Guiwei” ; < #EHE 22 * Fengtangying”’ ; “ #E£L” * Guihong” 5  fif # K £L 75 * * Hehua
Dahongli’ ; ¢ FEE £1° ¢ Tangxiahong’ ; ¢ M5 4%’ ¢ Guanyinlii” ; ¢ JlFRE ™ ¢ Miaozhongnuo” ; ¢ EFEHE * ¢ Meiyuannuo” 5 ¢ /IMZHERE " ¢ Xiaohe Huaizhi” ;
AIEER” ¢ Xianpoguo® ;  PHFEFELR” ¢ Xiyuan Gualii” ; 4" Nuogui” ; * RULZLT %" ¢ Fengshan Hongdenglong” ;  #£11Z1” ¢ Yingshanhong’ ; “ fil]
#%%° ¢ Xianjinfeng” ;  BUH FE 4L’  Shuangjian Yuhebao® *

KB HH - The origin is Guangxi; ¢ R 1757 ¢ Lingshan Xiangli’ ; ¢ 54041 ¢ Guifeihong’ ;  HEIH* ¢ Wanpu’ 5 BKIMZL ¢ Qinzhouhong” * ; ¢ JEH
Wi ¢ Fanjinming Wanshu’ 5 < XBE 5 < Jizuili” 5 HAR ¢ Guinuo” 5 59" “ Lali” 5  BHEX “ Tangbo’ ; ‘i £’  Fuyu’ 5 < AJL”° ¢ Goubei” ;  JLiEH
KL% ¢ Fanjinming Dahongli’ ;  ALI#4RM:” “ Beiliu Jianye’ ;  JLHiAEZE " * Beiliu Zhenfeng”’ ; ¢ # PR K% ¢ Huangrou Nuomici® # 5 J7 9§ T
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¢ Guangxi Dingxiang’ ; ¢ JUEZH ¢ Jiulongli® =

KB Hy 5 ) The origin is Hainan: ‘ #8875  Edanli’ * ;¢ KT’ ‘ Dadingxiang’ ; ¢ 7 S JCH%F ¢ Nandao Wuheli” ; ¢ A4 Toi%75 ¢ A4 Wuheli’ ; < Hr
BRE S  Xingiu Mili” 5 MR 21 5 “ Haiken 217 ;¢ EV ¢ Yutan’ ; ‘43 9 5 “ Nongmei 9 ; ¢ # I’ ¢ Chengmai’ ; “ 4.0 “ Niuxin’ ; M E 10
57 “Haiken 10° 5 Ififh 3 5 “ Lingao 3’ ; * Mg B 24 5’ ‘ Haiken 24 ; MR 15 5 * Haiken 157 ; ‘ B{1l1 6 5° ¢ Qiongshan 6 ; “ i 1 5 ¢ Lingao
15 MR 255 “Haiken 257 # ;  F 17 “Qingpi’ *; T 15 “Qingpi 17 ; I&RF 39 5 “ Lingnan 39 * ; ‘£’ ‘ Meiqing’ ; Mk T 7>
¢ Yulin Dingxiang’ ; * &M’ ¢ Chunteng’ ;7K 6 “ Yong 6 ; ‘i 2 5  Lingao 2 ; ¢ [AER’  Yuanqiu’ ; ¢ 8875  Zili” ; ‘M B 18 %5’ “ Haiken 18 ;
‘HlI 55  Zhongshan 57 5 ‘MG B 8 57 ¢ Haiken 8 ; ‘G B 4 %5’  Haiken 47 ;  Z1ll 14 5 “ Qiongshan 14° ; “ HEK’ ¢ Xingiu’ ; ‘MR 6 5’
‘ Haiken 6 ; ‘ B} ¢ Yamulong” # ; ‘MR 19 5 “ Haiken 19”7 ; VG B 22 5”  Haiken 227 ; ¢ KIR’ * Daguo’ ; ¢ BLAE 15 5  Kuixing 157 ; < 4+ 101°
Niushan’ ; ¢ H %’ “Baipi’ ;& 4 ‘Chun 4” ;& 1 5 “Kuixing 17 ; MG R 55 ‘ Haiken 5 ;  I8F4 15 5 ‘ Lingnan 15’ ;% 25’ ¢ Chun 25° ;
‘AL 2 45 ¢ Kuixing 27 5 < BBEAL 12 %5 “ Kuixing 127 ;1§ R 11 %5 Haiken 117 * ; W1 13 5 “ Haiken 137 # ; ‘3235 ¢ Pingguoli” ; < B4 4
5 “Kuixing 4 ;* BL& 11 %5 “ Kuixing 117 5 * BtE 18 5 * Kuixing 18 ; 1 & 125 “ Haiken 127 ;< 15 9 5 “ Kuixing 97 ; < t& 3 5 “ Kuixing

P CBELRE 750 CKuixing 77 % 5 AER” ¢ Jiayuan® # 5 JHARZL ¢ Yanzhihong’ # ;< #LAE 13 5 ¢ Kuixing 137 # ;¢ B’ “ Changhong’ * ; ‘ BLE2 6

5’ “Kuixing 6 = ;  BLA 16 = * Kuixing 16 * s UFRL 26 5 Haiken 267 ; € E%° “ Meimi’ ;¢ T E#5 ¢ Yutan Mili” * ; < 7K 25° ‘Yong 257 ;
LA 17 5 Kuixing 177 # 5 BLA 55  Kuixing 57 *

kR HHy #3 3 The origin is Fujian:  Miff> ‘ Tongzai’ ; ¢ PUPG IR ¢ Siliangguo” ; ¢ F Ik ¢ Xiabangzhi” # ; ¢ 1B ¢ Wuyejiu’ = ; 7 1 75
‘Nanhaili’ ; ¢ F3HE ¢ Xiafanzhi” ; {7 ¢ Maoshugong” # 3 ¢ K557 “ Jidi” 5 ¢ IUAL” “ Shanzhi’ ; % T & ¢ Midingxiang’ ; ¢ 2851 2 57 ¢ Caikeng
27 HWG Huangpuli’ s CWERE ¢ Zhuzi” s FAZSEE ¢ Bailizhi” 5 ¢ 2RI ‘ Jianye’ * ;¢ Bapho Huangdijiu’ * ;¢ I e ‘ Zhangpu Jinzhong’ ;
‘SEfaifl’ ¢ Lithebao® 5 * F¥ 375 ¢ Xiangwanli” ; < /N8l ¢ Xiaojinzhong” ; ¢ K& %’ * Dajinzhong’ 5 Ji 7% “ Bianli” ; B2 #%° ¢ Xiapuli” ; < /K%~
¢ Shuimi’

B3 w)Il The origin is Sichuan: ¢ B ILREKME  Hejiang Nuomici” * ;< 5V KZLHL”  Hejiang Dahongpao’ # ;  fiiAKIH" ¢ Nanmuye’

w

i}

FPGE AR (2R ) Mid-maturing cultivars ( strains)

RIBRIHA ] A The origin is Guangdong: ‘ /KfHER ¢ Shuijingqiu’ ; * BOREE ¢ Meiguilu” ; * F Z I’ ¢ Qingpitian” 5 < F18% ¢ Baila” # ; < J&I ¢ Heiye ;
CHRAE “ Jinke’ 5 ¢ FITHIRR ¢ Baiyouma’ ; ‘BRAIK ¢ Geyeshui’ ; ¢ 4 f4R> ¢ Jinbaoyin’ = ; ¢ FAE 7 ¢ Caomeili’ 5 KLLHI’ ¢ Dahongpao’ ; ¢ &7’
‘ Longli’

KR H A T % The origin is Guangxi: < -3 ° ¢ Zaopu’ ; ¢ KL’ ¢ Fenghua® # ; * K#FH ¢ Dajinzhong’ ; * F &7 2 5 ¢ Xiafanli 2 ; 4 7
‘ Putaoli” ; ¢ e M ¢ Puning Dangdi’ ; ¢ KB« Daguoli” ; ¢ PR ¢ Mami” ; ¢ K75 ¢ Shuili” * ;¢ T Qingkeli” ; ¢ FE Taiguoli” ;
‘W75 ¢ Yuenanli’ ;3 LK ¢ Beiliu Bingtangli” # ; ° JLiFRER AR ¢ Beiliu Jinzhong’ ; ¢ FEfiffl’ ¢ Yuhebao’

B M %y i %) The origin is Hainan: ¢ KR ¢ Daguo Zaoshu’

KR 3 78 7 The origin is Fujian; ¢ 247 ¢ Lanzhu’ ; ¢ JUSJEERK” ¢ Jiuhu Guilin® ;¢ I T “ Tianjiazi’ ; 3 8FFL° ¢ Zhumure” 5 2850 AL ¢ Caikeng
Rouwan’ # ; ‘ BRS¢ Jiaguili” ; ¢ THB R’ ¢ Wuhe Zhenzhu’ ; ¢ 51575  Taiwanli® ; < 212 ¢ Hongmi’ ; [T XA Guihuahong’ ; AL a1
¢ Yingzhi Zaohong’ ; ¢ 1" Wuye’ ; B4’ ¢ Chenzi’ ;¢ +H75 ¢ Shiyueli” ; ¢ BRFELF " “ Tasiniu” ; ¢ AR ¢ Congxing’

& B H kw9 0| The origin is Sichuan; ek ¢ Daili’ 0 2 S/ Jiangshalan”’ ; ¢ FEHE’ ¢ Tuoti” * ;¢ AT ¢ Hejiang Guiwei’ * ;¢ L= Wupao’ ;
‘BT T4 ‘ Hejiang Feizixiao’

SR (fh R ) Early-maturing cultivars (strains)

KB HF ) R The origin is Guangdong: ¢ IR ICLL ¢ Zhongshan Zhuangyuanhong’ * ; ¢ JKZ< B ¢ Shuidong Heiye’ ; ¢ 40 T2 ¢ Feizixiao” ; ¢ Kifk’
‘ Dazao’

KB M Hy 48 7 The origin is Fujian; RICZL’ ¢ Zhuangyuanhong” ; “ JGZL’ “ Yuanhong’ ; ‘ FRfI 7 ¢ Xijiaozi” ; ¢ FAIKIZL ¢ Baibo Zaohong’ # ; < Th/y
152 ¢ Magonghao” 5 ¢ EM  Kulin” 5 € K5EA%” ¢ Huoshaoben’

R AD () R ) Extremely early-maturing cultivars ( strains)

R BHF I A& The origin is Guangdong: ¢ F-BI" ¢ Zaoheiye’ ; ¢ = A £’ ‘ Sanyuehong’ *

KR H A )9 The origin is Guangxi; ¢ 57 ¢ Guizaoli’ ; = A Guangxi Sanyuehong’

kR Hu A 48 7 The origin is Fujian: ¢ [14t” “ Baibei® *

& B H kv 0| The origin is Sichuan; 4375 ¢ Hebaoli” *

# o BLO A (5 &) Core cultivar (strain).



