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drobium nobile)"" JFMEMK (Actinidia chinensis)"'™*/%
TV REAT 5 V%5 5 U WY i Q4 M SR A A
P TE AT AT M o (BRI R AE K R T
T R E /DA 8 o AR 50 R) FH 220 G Ak ) By
B 5 i G B AT 42 43 K e i 2R AT
1 % 2 DL SRR R ORI I 15 R D KOl R

LB MEAMBHGREFRIE S .
1 MRS

11 BEAMRZEIR Ol 420 Fh 5 B R R
i R B LA AR AT BR 2 =] (1 F 5 B3I GR 1D
XA R S — 5" IR RN 1.4 Gb.

®1 KERMRERZRERS

Tab.1 The name and number of pitaya germplasm resources

N 44 B Name A5 RHEHName | (P 50 4 8 Name
1 TN 8 Aozhouhuanglong 15 17K Hongshuijing 29 ffir > 6 5 Touxin No.6
2 I 1A Bairou 16 # )% Huangpi 30 F& 2Tuo No.2
3 17K i Baishuijing 17 4 #B—5 Jindu No.1 31 [ 21 Al /N R Tuohongrouxiaoguo
4 HHAP Cusha 18 I 145 Meigui No.1 32 TCHILLJE Wucihonglong
5 K 4T Dahong 19 4T 45 Meihong No.4 33 el 35 & Wucihuanglong
6 75 % Dilong 20 ¥ Meilong 34 ZHEL Xizhi
7 B $ 41450 Fuguihong450 21 %35 Meilong No.3 35 7 % ¥ Xiangmilong
8 JH A P Guangmingbairou 22 ZF Mibao 36 /INE H Xiaoyuanguo
9 YA 41 A Guangminghongrou 23 % % J¥ Mixuanlong 37 3 55 JL Yanwoguo
10 ] P4 450Guangxi 450 24 7435 Qiangwei No.3 38 #F [1 PJ Yuenanbairou
11 H:4T % Guihonglong 25 B KA Ruanzhidahong 39 LB Zimilong
12 415 J¢ Hongbaolong 26 47 /K 5% Shihuoquan 40 1A Zirou
13 41 % Hongpi 27 XL {4 Shuangse 41 2P 15 Zirou No.1
14 1. Hongrou 28 B V541 A Taiwanhongrou 42 N 25 Zirou No.2

1.2 RFIFLEE  F Tris-MgClL fft B 22 0 A E N
Aab PR XA A o PR Ak R, R 5 % b P 7R K
FIFIECH] 7980 R o 1)1 mol« L™ Tris-HCI (1) 1] 4% -
FREL 120.11 g Tris, 1 £ B 78 7 5 #9715 pH
2 8.0, WA KE R Z 1 000 mL, K, ifit 5 RAF .
2) 1 mol-L™"'MgClL, 7 ] % : FXHL 1.9 ¢ MeCl,, ¥ T
20 mL X ZK R, S iR, R R A

4 1 mol- L™ Tris-HC1(200 mmol+L™), 1 mol - L™
MgCl, (4 mmol-L™) , TritionX-100 (0.5%) % & & i
B T 1 mol - L ¥ HCLH i 1 2 B0 7 pH &2
7.5, 110.22 pm HIPEREHEAT I UE F PR AR 1 BB UK
4 CORAESH .

K H Sysmex A & [1] CyFlow Ploidy Analyser it
AR ACHEAT A AU . SR 5 FH CyFlow Cube
(Sysemex A 7 ) B AF R EUE IS , H FlowJo-V10.6.2
BAFAT AR T

1.3 ERFEAHSIRFZE (DB AR ik
V{1 e SRAE R 22, IR B 1) 7]
B AN A 5T e, 45 3 K e SRR AR R ol
2R W AT B I K e SRR R ZE RN 0.2% 1)
KA ER 5 0.002 mol - L' 1) 8- FEMEMR VR AV H
I P E 2 he

() AR 35« H 2R 18 /K75 Tk 2~3 I G # N
0.075 mol- L™ ) KC1 7£ % ¥ & 70 7 3= i 1.5, 2
2.5 h, DU e & B A AT RIE B T .

AT E K KIB 5 1 22N R 1 K [
WV s Vigm= 3- D BT 4 CHAF T A
E12h L L.

(A fA RS« 2R M/KTE Ve 2~3 WK BB T R Bk
i T[] 5 VRS I ZERTN 1 mol - L' [ HCL 7, 755
TN BIMRES 1.1.5.2 h, B & R B I 1)

(5) ity fige = 44 fi 59 )5 1 25 2 FH 28 18 /KT8 0k 2~
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3, IR 2.5% 1) £F 4 2 B A IR I 1 VR A
(M s - M= - DA FET TR T 700403 0.5.1
1.5 b, Fiff 2 IR 0 RF 1] 5

(6) JE K% : FZE KB VL 2~3 UG TN 25403
K73 HUEKIS 2030440 min, LU E JE RIS I A]

(7 Ji5 [ 58 = ¥ J5 ARIB I ZE RN RV IR [ 58
Wb, 76 4 “CTF s E 2 30 min, [H 52 45 5 WA
RE SN BEAT 1) 5 K 2R A5 2 JE TN 75%
FIM RS R AF (4 °CO

(YLt il | L5 o 2R B Ty |,
BRI V) AR 3 B A6 2~3 mm, I PRI T8 R
A RERIVIRE , 2 J5 8 0 10% £5 R 2K By 21 20 E
w5 BRI, Gt 20~40 min. Yt LE G, RIS
IKVE 22 RYK, FE ISR 2 2 R B R
ok A2 S A A R R Y B R R A s B
2L SURN G0  TT LAY A0 i o BOE B B B
B Je 8 R U BR AT WS AT IR
14 RAMAEEMAFE (D UC R s
B E&#—5 NA S, BRELZ 100 mg (KRR =
IR, ZBRRMEE T E , BN TRA B 7= I, 0
N T AR S 2 2 mL, R 70 Fr 5 B bRk
— VIR, BEAN I R P AR AR 7R e AR IR T
i B G2 PR o (2D MR UG 575 0L v )R B 22 e,
300 H iyt 38 ek 38 20 At fe A B LA Bk
o ) 24 M A ) G R K PR 15 9 532 nm,
A 100 wL DAPI(4’, 6- oK 35k -2- - FEI| W) Gl o
41 fi% DNA 3EAT % e brac , Sz RIS A o At g
BEATRE SRS DU, BN RE ARSI 3 YR E 5T . (4) FI
FlowJo-V10.6.2 B {113k 4T 45 B 53 #r , BL 0 5 R A0
KNI KR G —5  AS A, T ERN
FE i () J8 DR 2H K /I CFRp RS b R RV 2H K /NS T2
FRRE 24 35 R 2 K /I 3 DA I R o ~F- 359 7€ ' 5 B o
DA BRAE S P I OB .

2 ZERESH

21 KERFBRFEEEH FEAENL

211 ARRAAKSREAH A KR GHH0 A
R, Gt J) BB AT A B 5 LU 22 O 4 B, Wi s
G0 A (R 78 040 5 TRl 7 i A G € 4 T LR
L[ 3 8, 2838 K F R A RHE 3 0.075 mol - L7 (1)
KCI #7402, Sk ) F 40 M 3 79252 TR AN [R] 456 44
Jif 28 3k MRS 43 B K 5 AT 3R A5 % € 1k 43 HCRE

RIFHg0M. METTLVE H, Z2RE T HHKE
L5 h R R RE A G BGHTMRIE 2 h G, Je e
PRTT MR IF 143 8 23 mRIE 2.5 h AR B S , K
bR NI PO RSP VSR NGB K L TR

» a.i

E1 EEHREEEXE R BRI
Fig. 1 The effects of microscopical preparation by differ-
ent pre—hypotonic treatment times
A:1.5h;B:2h;C:2.5h,

2.12 KRB REH A ZROV R HEHN
H 209 1 S 4 (AL 40 i 0 85, ADRHERAL 5) il
Jr LS B AL . AN 2 W] i1, 2 A S I T Dy
1 hiry s KO RZERA MU ASTE 73 AL BEAT il i 16
20 e DA A, LR B 3 TSR B DL AT U
2. AR AN 2 Wik, A 5 T EG H il T
figh R S T e, 3 S A 6 B 2R I e A H B
RIBLR . IR 1.5 h iy, 4010 5 T 70 8L
BAMNESKIR, B OEELT, 5 FIEW,
S PSRN &G T .

213 T REEMEEH R ERGHH RWHET
RIL, KR ZEIAFAE R BRI, I H KR ZER
HhC R AL TR T A R BE LR AN 5 T ER B
S X 6 o v A5 P 2T 44 2 I R R B Bl IR 5 0
KR ZERBAT A . 0B 3 B , 72 BRI TRy
0.5 hitd, B4R T BELL , I BAFERAL I B , Xl
Frd R R T BT, HAL R G K B4 A7 AL
B G T ROBKRE ST MR 1.5 hi,
FERDRE AL 2R I FE o % 5 A 1 22, AT 38 2R Ay
JIt 5 B SR AR AL, [ Ik e e 1 v Je e B,
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El2 TEEEEERSH R SRR
Fig.2 The effect of microscopical preparation by differ-

ent dissociation times
A:1.5h;B:2.0ho

SR AT LTS B S AN 20 it v EL 7 8 O 5% G Ak, HL
FH T A ) o K i ol T B 9 AR O, TETR
DU T BRI (R4 1 h i, SR i 2%
ik R R R 3 R 2 5 W R i) B A T DL SR TS
Sy HUI 4N A , HAH B RE A BRI S, v] DU 2%
G e AN, 3E A TR A

214 FRREBKSEEMH /R ZRGFR  JEIK
BIHE PR T G0 B K BEZAK , AT G 44
SN 5 B AERSA T By kg0 ik B ROK , S B
JBK AR, By DAAT) 75 EEA 8 JE ARSI & IE I R . A
Bl 4] DUR I, K e R ZE R 5 J5 KI5 20 min,
PR RIRAFE R AT, ML JE SR | S 55

10 pm

B3 EIESHERE X H 3 RS
Fig. 3 The effect of microscopical preparation by differ-
ent enzymatic hydrolysis times
A:0.5h;B:1.0h;C:1.5h,

G, 0 JE SRR R B i IR . 2 R RIS I (8]
940 min I, 20 W KA, 2 D) 3 RR G B A ik
%Ko MJEARIB IR 30 min B, G 6044 oy HORE B
Bay, Hanpuse e, 5 T st S5 5, &M
TR

10 um

Fig. 4 The effect of microscopical preparation by different post—hypotonic treatment times
A:20 min;B:30 min; C:40 min.

22 RN B EM ARG IE AL C
LR E K R G IR A5 NS
FRERE, 0 H 22 AR 0 B R SR HEAT AR
e A SRR RE . AL S AR, ZEAR I 24
PRAS AT R A A PR LU T A B 2R 0% 2 A
ZEOF A 3R, HAEX T4l e 2%, 2 5%
UESICIE AT PN xS i R i et Puw 1 -2
DA ZE R MERZ RN R L, FEREH
RO A A% B R

LR SR R R T, 2 BRI\ fE
A G X 7 U (T DY 3% i 200 it T 1 06 A v, 8] bt
TEAT R S e N, 2 ARS8 5 3 P B 4 5%
180 25 4 1 DU A5 A 4T B S o7 11 0 R B — %A 4
Xof L R U A v o T K e SR I A R A
b ZEREIE AR MR R, HROR S,
ERES VST (ESD A vl ksl %y
23 AEREMARNMAEM  DLO )
R — 5 (2n=2x=22) Jy T HEAE R, %iF 42 5 k.
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E5 KERTELELKERAAR LGN
Fig. 5 Flow cytometry assays for different tissues of pitaya
A ZER BB S s C B R BRI DNA ekl DAPTUR I3 K R 532 nm ISR BT B2 69
I\ A0 M A B
Note: A: young bud tip; B: young stems; C: Old ripe stems; The horizontal axis is the fluorescence intensity emitted by the laser

excitation of the DNA dye DAPI with a wavelength of 532 nm. The vertical axis is the number of nuclei.
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Fig. 6 the comparison between diploid and tetraploid cells of pitaya
Ava: “AEMBLb: UREA
Note: A, a: Diploid; B, b: Tetraploid
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25 i 20 AR DU AT 1) 42 43 K 8 SR % U
ARGz 2. Hd, H 4 R AT
4219~6 612 Z [A], B 5K O6 R (0.82~1.29) ,
N AERAERE 15 AR EAE 9 10 939, 42 2.14 1%
) A A 1) 5 B FEARL, VU F5 R A ) . DO 5
MBI HEE R o TE 42 4y KRR TR
FHR B =R AR AL
24 AERMHOEERAXNMESEERE R
P AE D HE R ZH I LCAB R K BRI ZH A e 5 2. DA
CEH—T R HR X HAR 41 Fl O S BRI 2R

HEAT AT 5 R BT 2 PRI 20 K /NPE 1.15~2.99 Gb 2
] (22D, FiAd B PR 2H 1) ~F- 25 R /Ny 1.45 Gb, Herh
A 1543 K e B AR BRI 1C<1.34 Gb, J& T 1)/
RUFE R 2H s AR 27 o KO S 5 B2 R ) 1C A 7E
1.35 Gb~3.34 Gb 2 [, J& T /NS R . 424 K%
SR R IR A A S DR 2K /N E B AE AR 1.35~
3.34 Gh 2 [8], HIKTE 1.15~1.34 Gb 2 [f], 3K KB
FARhE IR, Horb B 5 M BE R AH ey, AR
1.15 Gh; 5 J A R 24H 5K, 35 3] T 2.99 Gb.
Wi TR L R 4K /N 22 2.6 15

x2 TRXERMEFRFROERAXN N EERREELE

Tab.2 The genome size, ploidy and chromosome number of different pitaya germplasm resources

; . W] 525 o
L pepans IR e s Nocy
Variety name Chromosome number . . DNA content/% Genome size/Gb Ploidy
intensity
I I =
e 2n=2=22 5121 100.00 1.40 TR 2X
Jindu No.1
N >
LUl 2n=2x=22 5097 99.53 1.39 AR 2X
Aozhouhuanglong
E.W 2n=2x=22 5313 103.75 1.45 AR 2X
Bairou
=
H K 2n=2x=22 6 035 117.85 1.65 AR 2X
Baishuijing
K 1l
jﬁfﬁa 2n=2x=22 5121 100.00 1.40 —fER2X
4
NEL 2n=2x=22 5205 101.64 1.42 Y ND
Dahong
?T?jz 2n=2x=22 4712 92.01 1.29 TR 2X
Dilong
B R4 450
== QA0 o~ — 37
Fuguihongd50 2n=2x=22 5109 99.77 1.40 TR 2X
N E 2.
ot H. 5 ij. 2n=2x=22 4941 96.49 1.35 TR 2X
Guangmingbairou
S B 2
ot E’I 2 2n=2x=22 4 496 87.80 1.23 AR 2X
Guangminghongrou
71450 L e
Guangxi 450 2n=21=22 4784 93.42 131 %R 2X
Eéﬁz 2n=2x=22 4340 84.75 1.19 AR 2X
Guihonglong
ST
= 2n=0x=22 5409 105.62 1.48 —fEk2X
Hongbaolong
e . 2n=2x=22 6311 123.24 1.73 AR 2X
Hongpi
4
LA 2n=2x=22 5025 98.13 1.37 TR 2X
Hongrou
Q H
ALK 2n=2x=22 4592 89.67 1.26 A%k 2X

Hongshuijing
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4532 Tab.2 Continued
i . UG [ 75 S\ 0 i L
O Pt P /% Pi‘%"ﬁ'ﬁ& DNA &% FURRERLIINICYGh  firtk
Variety name Chromosome number . . DNA content/% Genome size/Gb Ploidy
intensity
BN ) 2n=2x=22 4 484 87.56 1.23 TR 2X
Huangpi
ﬂ?%.l 7 2n=2x=22 5349 104.45 1.46 AR 2X
Meigui No.1
aas o e
Meihong No.4 2n=2x=22 4520 88.26 1.24 AfER2X
%j’z 2n=2x=22 5506 107.52 1.51 AR 2X
Meilong
%j’z 35 2n=2x=22 6107 119.25 1.67 AR 2X
Meilong No.3
Sk 2n=2x=22 4219 82.39 1.15 AR 2X
Mibao
% 2R 2n=2x=22 5602 109.39 1.53 AR 2X
Mixuanlong
i1 rle =
R3S 2n=2x=22 4496 87.80 1.23 A 2X
Qiangwei No.3
g 4
PRI 2n=2x=22 4941 96.49 135 Rk 2X
Ruanzhidahong
Ed@i 2n=2x=22 4748 92.72 1.30 TR 2X
Shihuoquan
A 2n=2x=22 5397 105.39 1.48 R 2X
Shuangse
LS 4
a LA 2n=2x=22 4832 94.36 1.32 AR 2X
Taiwanhongrou
ffto6 %5 2n=2x=22 5277 103.05 1.44 TR 2X
Touxin No.6
.2 2n=2x=22 49035 95.78 1.34 AR 2X
Tuo No.2
4
FEELA/D R 2n=0x=22 6503 126.99 178 —fEikox
Tuohongrouxiaoguo
41 .
ﬂi 12 2n=2x=22 5854 114.31 1.60 AR 2X
Wucihonglong
| % -
ﬂi I¥0e 2n=2x=22 5446 106.35 1.49 AR 2X
Wucihuanglong
I Xizhi 2n=2x=22 6612 129.12 1.81 AR 2X
%}%7&5 2n=2x=22 5446 106.35 1.49 AR 2X
Xiangmilong
B 2n=0x=22 4484 87.56 123 — itk 2X
Xiaoyuanguo
HEAR dn=4x=44 10939 213.61 2.99 DU fi 1A 4X
Yanwoguo
Ells Pk] 2n=2x=22 4 496 87.80 1.23 TR 2X
Yuenanbairou
b3
% %jz 2n=2x=22 6503 126.99 1.78 R 2X
Zimilong
b
ol 2n=2x=22 5217 101.87 1.43 TR 2X

Zirou
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432 Tab.2 Continued

, " VAR 6 G i o
o g OB e mmEmaohaorey g
Variety name Chromosome number . S DNA content/% Genome size/Gb Ploidy
intensity
=3 =
i 2n=2x=22 5049 105.62 1.48 “AEfR2X
Zirou No.1
< =
AE1S 2n=2x=22 4340 84.75 1.19 R 2X
Zirou No.2

T 5 R

Note: ‘Jindu—1’ was selected as control.

RN B

TEXT K5 Gt i)y 4 R 1R 38 436 o R TR K
T SRR 2 2 AR & AR R AR AL ™ =, A
Gy UIENH R s KORSRAB%  SAE R EOR HL s
MR, AR R, A2 KO AR AR IR R 1)
MEAF AR, RIS o AT N 5 (8 PR
T I K SRt B R, DUK R SR 255 b
BEEEAT KO R et R i o ABFF ORI, KR
SRR YL AR E RTARIB IS (A1 4 2 hs i 25 B[R]
1.5 h; B 184 1 hs JE B I 8] 25 30 min B, 3%
A o BIORE 4T, T 5T M A I E S B
%, B SR 20 .

T A M B AR AR £ v 4 e T B A A
A7 B L 2R A R PR T R T AR R
P REPE S e S5 R FE R IR B o g o . A
T 360 K e SR 2 A s W A Rk AT 0 e LG
B, RILH) 2R B B AR e AR
41 25 0% 5 2 R R M AE A B2 R 2k U, HLAH Y
R 2 PR AP AR 2 1 DY A5 Ak 4 i 0 )\ A% 4
S ., 5 00 7 e ) A A i 1

TEFR 5T G2 PR PPN o, G R (A5 1 5 e R
IR G AR () £ M K E R IR
J b Rl gt PR R R B R MY KA
) FH e o 4 1) R AR A g8 B B AR, B
42 4y K I P R G IR AT R M e U — Ok
IR 5T 25 S, Fob 41 A 5 BN A5k (2n=24=
2DFBE, 13 DUAEAK 2n=dx=4) ¥ B, R R IL=1%
PRFRTR PR o 42 B KO R AN B R A ACE 1
VU R RE, TG FE DR /N 3 R (2.99 Gb) .
BT A M ) o € 0 ) A 2 TR A B K

KN 1.81 Gbs 8 57 (0 Al 2 RV L e/,
1.15 Gb.

B K e SR b R S K e AT 5T i
HIIEE SAT U N EE . AW TR 22 R G A
Fr B AR AN A M A, X 42 473 K e F T 5 B IR
BEAT A5 10 25 5 DA KR BRI OR/NIT I, BRRE N B
DL K g SRt T MU Jj N 53 2 A8 < e ik [A] 45
TARRMS 5, Ry KO R A 4 5 DAL e A
L2 A SR TU AR AR

B3Rk
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Ploidy identification and genome size analysis of 42 Pitaya

germplasm resources

DING Yi', WANG Zhouwen', KANG Shaoling', JIANG Senrong', WANG Meng',

HUANG Jiaquan'?, LI Hongli’, HU Wenbin®, TANG Hua'?

(1. School of Tropical Agriculture and Forestry, Hainan University, Haikou 570228; 2. Sanya Institute of Breeding and
Multiplication, Hainan University, Sanya, Hainan 572025; 3. Tropical Crops Genetic Resources Institute, Chinese Academy of
Tropical Agricultural Sciences, Haikou, Hainan 571700, China)

Abstract: In order to meet the needs of development of pitaya industry, it is necessary to develop numerous
commercial varieties of pitaya with high yield and high quality through breeding and selection. The main way for
pitaya breeding is to collect and evaluate pitaya germplasm resources for cross-breeding. Pitaya germplasm is
diverse, and its genetic ploidy is unknown. The ploidy identification is indispensable to breeding innovation.
Forty two accessions of pitaya germplasm were collected and their ploidy was identified by stem tip chromosome
preparation technique and flow cytometry. When the current hypotonic time is 2 h, the dissociation time is 1.5 h,
the enzymatic hydrolysis time is 1 h, and the post-hypotonic time is 30 min, the cells prepared are intact with
good chromosome dispersion and clear background and without overlapping. The ploidy of the pitaya stem tip is
stable, and the stem tip is the most reliable material for chromosome determination. The mature stems contain a
large number of tetraploid and octaploid cells, and are hence not suitable for ploidy identification. Among the
42 accessions of pitaya germplasm there are 41 accessions diploid, 1 tetraploid and no triploid. The genome size
was estimated with accession ‘Jindu No.1’ as a reference. It was found that 15 accessions of pitaya germplasm
were very small in genome size with the 1C-value (1C) being <1.34 Gb while 27 accessions of pitaya germplasm
were small in genome size with the 1C being in the range of 1.35 Gb~3.34 Gb. The identification of the ploidy of
42 accessions of pitaya germplasm might provide some reference for parent selection in pitaya cross breeding.

Keywords: pitaya; germplasm resources; chromosome preparation technique; flow cytometry; genetic ploidy;

genome size
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