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2 Pl T IR B3t e R G B 0 B

oRHERR *' S BETCHL - BRGRTE T~ REKER - HERVE

RESEREREURS
’ AR

T

P& TR (Rosaceae) 228 (Prunus L.) Jar Fofsf » 2B midEGk = HrlE - H
MEZ PR RSN S  EEGICARE N - RILEERTE B AR
S RRE WE ¥ i o ATt 2082 mniE 2 R S IR g 8
PR oo 2 8 (I R - DU RAEACEE S AR 2% o WI9T4E a0 8 i~z
Hemfd 2 BAERARE s 1 B Az 2 H BA) - SEERIEFRIRTE S Hh a2 6 HH
B R EEZRFEC A A 14 H) KBRS B 19 H) BRhEF2miE - miHF
ZBRAGEFHE (2 A 11 H ) KBRS (6 H 16 H ) RIS Kyl - BUREIN AR IRIR
Fir o8 ZAROR I B A R FEIE R - BRBRAE ot S IR AE SR B A - AL ARV IR EE
B (56.4 g) » R RERAERE BEALO > TDFEEIPYIE EINE (10.7 “Brix) -
=R KRR REECE - (R AR E BT 25 822 midE 2 FLEs
BRE > DFELFE R ERELE - dNZE - HEFRFLFE 12 {#mfE a5
TREAG o HLER 13 {EanfE R IR ES o R A IKIB AR A R MR R RS
B EETARFEAMEERE M EEEHE AT RA » IR e Iy e e
SN (B 11 728 AR A PR e -
BRgERR] @ 2~ RS ~ MR EEGEL - TR

*ERSIEEEA

e-mail: ylchang@mdares.gov.tw
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Al =

PR EHRE (Rosaceae) 2@ (Prunus L.) Jmir Ffsf - Ryt 5 B EBRAVRZIRIEY)
7 — > JHERECN - SENFIZENN (Okie and Hancock, 2008; Glowacka ez al., 2021) » 75
SEREL DLEUONZE (P domestica L.) Jt H A2 (P salicina Lindl.) £ 3 (Klabunde et al.,
2014) - HAZFFEER TEIARE - AR GRS - BERIZAVERENE - oM
S Bl EVET I (Glowacka et al., 2021) o HARZS H AT EIL R - 1875 4F
Luther Burbank ###E5fE1E] » B H AZERIERKZE (P americana Marsh.) 22 » 5k
2 Y A IR S il S A EEHE (Okie and Ramming, 1999; Okie and Hancock, 2008;
Klabunde et al., 2014; Glowacka et al., 2021) - 28 HFiiEsmfE ( &) 2% > FEHH
R R S BRE S [ - DA AR s B WL T EH T & o fR4E 110
FRESEFETHFEMER > PRIHEHA 1,386 A H - FER 10,848 A - DI - 2
T~ FEERA ST R E R R R RS AT

N EBEEES > %8 EA R 35 Y - diaRsit RN
EEE > BEAALOBEEE x =8 Hd1 P armeniaca ~ P. avium ~ P. canescens
P. cerasifera ~ P. mahaleb ~ P. persica ~ P. spinosa K1 P. tomentosa 5 &g (2n = 2x =
16) » P. cerasus ~ P. fruticosa K1 P. maackii FsVUf%gs (2n = 4x = 32) » P. domestica 1 P.
domestica var Fy7NEHe (2n = 6x = 48) ° P, salicina #8 #5508 Fe (%88 » JNVASCERE]

VUfzgg (Das et al., 2011; Ben Tamarzizt ef al., 2015) °

iy SR Ak BRI ORAR A RAREOR - & T =T 2RI FE K= (chilling
requirement, CR) » &4 FURBEAR S MARERHS - FTRRIRIMETZFFASE (Ruiz ef al.,
2018) - EEFNHE RS E - L RIRATREAVEORFEIK - BXE (2002) 574 18
TR s 2 72 & (chill units, CU) » 412 30 CU £ 70 CU Z [ » BRI Mk
fEFY 334.3 CU (‘Pioneer’) & 987.5 CU (‘Songold’) (Ruiz et al., 2018) » R <28 By i
FREERFR 2 M E A NE (CRE - 2004) -

B EGR Z RN o AR R S O 7E S - EEUEAR RS RS I
TR i 2 > 2004) - HATEZ PR R - BRGHLaERE T - NIbE
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SRR R B A MR IR S8 R E B 2 fanfd o 1 R I R R A Y 5
A o ERRA R A HER A RS E I - MR RS - A e E B R
HIl7& B S fE[ErRE (Okie and Weinberg, 1996; Ben Tamarzizt et al., 2015) » i 4T
Feife (flow cytometry, FCM) Btk infd il mERE an ot - ml TR A ie (s 4s
BOHITE (Dolezel et al., 2007) » AKHFE AT 228 2 anfd 2 FE R A B IR BLL U RG E 3
PRET anfE 2 R RS - DIERAE TR -

PR 51k
#

— ~ B R E W E
(—) sEatsk

4 A% (‘Hong Rou Li’) ~ &%= (‘Huang Gan Li’) ~ HEZ (‘Bai Yu Li’) ~ 2%
4% (‘Man Yu Li’) ~ Z8%*Z (‘Tai An Li’) ~ {EI8Z2 (‘Hua Luo Li’) ~ [fFH2E (‘Xie Jin Li”)
FIR 2 (‘Cai Se Li’) %5 8 flianfd - H P4l A BA RV 2 R TER &
2 2022 FEERESTR B SRR M D R A HH & - (i an il = RRAE R - 3 RIS ABEAT
H R R E B8R -

(=) MIREEETTE

S22 ] P& A8 970 3 o FE A 2 B B (International Union For The Protection Of New
Cultivars Of Plants, UPOV) |7 > P salicina Lindl. 7€ 7775H1 Glowacka Z£ A (2021)
FETENIRFEIE -

1. BHSERFE © 275 UPOV ZiaiE )72 » 1R EHA Ry 2k 10% HUAEEE 4 » BRAE
HA By % 80% HIFEEESER

2. RERGNGR © AR E | HAVRHE - SRR ERAE SR -

3. REME - PRIETERE 20 FHEGARE PR A 10 FEREETEES
HEHHEEREEE - Bk - BEga - REE - BB - RS
AR ~ BEFS ~ SR ETY) S nT R E I ©
(HE & (weight) : FHEFEEFEAE » DL g FoREAL -

(2)JiIK (shape): 2675 UPOV Z i iE J7 74 7] 77 FyJRIEIJE (oblate) ~[El}f (circular)

%LLL
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74

W& B (elliptic) ~ BN [EIJE (oval) ~ /(v JF (cordate) ~ % 75 % (oblong) ~ O Y
(ovate) KR (bottle-like) °

(3)4E & 477538 (depth of suture) : 263 UPOV 1€ /7,24 0] 47 Fyi3% (shallow)
H1Z (medium) f27%% (deep) °

(4R Fz B (skin colour ) : 2258 UPOV Z fig i€ J774 0] 77 Fy %k 5 & (greenish
white) ~ %k & (green) ~ = 4f {0 (yellowish green) ~ &= £ (yellow) ~ &5 &=
1 (orange yellow) ~ 415 (red) ~ 73222 1 (light violet) ~ 55 4 F& (2 (purplish
violet) ~ R (dark violet) ~ REE(f (violet blue) f2%%E% {4 (dark blue) e

(5)RABAE (flesh colour ) : 275 UPOV Z g iE J77% A 77 Fy H & (whitish) ~ %
1 (green) ~ =4k (yellowish green) ~ = (yellow) ~ f& {4 (orange) 4L
(red) °

(6) R AFEIZFEE (stone separating from flesh) : £ UPOV ZfgE %4 » BA
Ko SRA% oy e 2 [ 1] 73 B IR ES R (very week) ~ b (week) ~ ot ki
(medium) ~ KL (good) K IEH KT (very good) °

() FZBEE (peel firmness) : 227 Wang 55 (2010) ZslEg 7 7AW - £R
BN B E 7 1A B A T AP E 6 (TA. X T.plus, Stable Micro Systems,
UK) $40C P/2 ( EAK 2 mm) RS EAEAIPREEET T 220 - -8 f S mm > 2R
f& By 2.0 mm/s °

(8)FL ALY (total soluble solid, TSS) : KR EME 1% - LUREERT (PAL:L,
ATAGO, Japan) JIE A48 nVAMEEEY) - DU Brix RoREAL ©

(9) ] i E I (titratable acidity, TA) : 2278 Wright & Kader (1997) 7 5\ 75 74
AGAELL > & 1 mL i FE A 20 mL 2K - {55 F E 8 E £ (TitraLab®
AT1000, HACH, USA) JHIE a] i ER =& » L 0.1 N NaOH i E % pH 8.1 »
s EEEN NaOH BEHER ST &38RI E &  WLLE 775 (%) o EAL -

4. 455157 ¢+ BEEEEE R DL SAS Enterprise Guide 7.1 (statistic analysis system

software: Enterprise Guide 7.1) #iga#E{ T8 B E 74T (ANOVA) » fFEf/ NEE =

7% (least significant difference, LSD) » & p < 0.05 TRl & 2 [HA BEE =

=,

o=
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o e ElE
(—) Skt -

LA ~ HEZ ~ HAZ (‘Huang Rou Li’) ~ Z=2 (‘Mi Li’) fIPHJAZ (‘Xi Gua
Li’) %5 5 FAR R BN A4 = 2 AR » BEES (Xing Ye LiY) ~ HESH ~ KE
7 (‘Da Yu Li’) ~ 2% ~ &LAZ ~ BAPEZ (Tou Ban Li) ~ Z¥24¢%% ~ &I A% (‘Er Hong
Rou Li’) ~ fE#224% (‘Hua Luo Li’) ~ S2EEZAR (‘Hei Ye Li’) ~ HEFFZ2 (‘Yi Lan Zao Li’) ~
‘HEZE (°Yi Lan Li’) ~ JRAEZE (‘Yan Zhi Li’) ~ /K2 (‘Xiang Shui Li’) ~ /D37 (‘Sha
Lian Li’) ~ B2pkZ= (‘Hei Tao Li’) ~ 522 (‘Gou Shi Li’) ~ K4[Z (‘Da Hong Li’) ~ &
£# - HFEF (Xiang Bin Li’) % 20 fE 26 BRI ACS, Zopk B fe A 2 FEAE PR -
22021 TR AR e =R BV E TR - DURISETANEERIREER -
FLURSESET A PR FE 20 » 108 KA 2 B = TR AR T -

(=) A AHIHEEE 71T (low cytometry, FCM) J57%

T 6 52 2 B 2 E > BEBRASEARET A LATT R V14T 1 om® (VEE S 4H4% I A
0.2 mL Cystain® UV Precise T (Sysmex, Germany) 7 %= H{ 4% f#7%% (Nuclei extraction
buffer) » LLTJ i A5 7 SHERAE 2 AUSR R T VIR > BEZ&R A 0.8 mL Cystain® UV
Precise T 7 J4+ 4% {#% (Staining buffer) &4 > A DA 50 um @ JEAFHEITHEE o IR
& 3 min 1% > DURF4HAEEE (CyFlow” Ploidy Analyzer, Partec PA, Germany) #{T4HAf
A et - B8R B 2 4R E H £ 3,000 i -

it Ao B G
— ~ A HE R E N EMNE
AWFFE PR 8 (BT (F—) » LA ERWBERRERSE 1B 14H )
IMERZEAYBAAERF TR 2 H 11 H ) » FERSmAE Rl W E i 2 [ AT - Jf
(2004) 7R ZEFrAEHT [EAY FIGEL A 2R ORI FT 75 2 (RCRIF BCa BE e R P (O
KB 100 CU £ 250 CU 2R » BREE (2002) &2 2 FR/SEHE 100 CU LA
T BRI AT A2 RFAE - AHITAE B2 45 SR AH (L © Son (2010) FH# 1

FmiEEFHRARBEEREDNT 75



HH 10 B H A SLfERY 3 H i AJFEGERIAE > Glowacka F (2021) 58282 [ 36 i
A > FEE 4 A BRI RS > R EE HORF KEMENE ES
an AT -

AR REHFERE RIS HEET 6 A > SLAF R EFGES A T4
PRUL > L~ (EBF R EF 6 A BRI - AR atesril - B2 6 HhAaA
FEPRU - BIE RRME LA (FR—) « AT B K2 Rt R R -
SRERAHHEINR T » R 2] (2004) FoRBR A dnfl A] AL EEOR FROK B S - &
PACHIEL AR - FASME R R E iR A 2 EESA - M FEE A BN &R
B R 2 RS E L BAHRA -

T S AR BT R R E BRI

Table 1. Blossoming and fruit ripening stages of 8 plum cultivars

Date of blossoming

Cultivar (day/month) Ti(rg:y(/)rfn };i%?St
Start Full

4L A2 (‘Hong Rou Li’) 05/02 15/02 27/05
= HZ (‘Huang Gan Li’) 23/01 27/01 19/05
HEZ (‘Bai Yu Li’) 14/01 25/01 19/05
122 (‘Man Yu Li") 24/01 28/01 25/05
Z=772% (‘Tai An Li”) 25/01 01/02 06/06
{EHEZ4% (‘Hua Luo Li”) 27/01 03/02 07/06
MEHZ (‘Xie Jin Li’) 11/02 17/02 16/06
Hta25 (“Cai Se Li”) 25/01 30/01 07/06

TR 7 2 S BR M 700 » I 8 (A v S5 o i By o A
FISRET (%) HpEES - @ ER RIS B P RE DR SRR
FHIRIE 212 g~ 33.7 g 2 29.0 g « KR EATAE (564 ¢) - 8k (42.1 g) ~
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BLEL (44.1 o)~ MAHE (492 @) Kt (414 ) » ALRNF B METEE

F oo AT 8 R iR EE Y 21.2 g £ 56.4 ¢ Z[H 0 Ui K (2004) nﬁr2§.]7?

FonfE PHIRE 174 £ 49.8 g - [ (2013) HEEZER R FFMEER N 185 ¢

£ 39.0 g ZR > sk E (2017) HIEK 4 (EF i EE R 22.5 g £ 35.1 g Z[H]

BRI SRR B A R REEES(LEEIUANEFERENKRERENEES
= (Glowacka et al., 2021) - [fij Glowacka Z£ (2021) (A& EE/ 7S 21.0 g (‘Chuk’) &

87.7 g (‘Blue Gigant’) ZfH] » HP75 6 {EinfE RIEHE ARE - REHSEHET0g -

MY 8 (B R R E MBI RIRE (B — R =) REIRNE 7 EKBER > H
FOFRRER - REESHRFZLMAF 2B EREDE - &LAZF ~ |ifF - FL
PREOFERZ » HEF ~ BEFRACBF ZESHREIE - B — R BUR - At
et E —PAVHE MR R R e HAEMEREERELES  PEER
A A = O AL OB E - RANCRLAR - ILBFRMAHFRHALE > HE
P BEFRFEFR/EFEO > wHFERRNCERED > POFRANCEREE -
Gtowacka et al. (2021) 82 TR 4L RO EIEIN - TRA ARG RIS G R
BEERK -

Zﬂiﬁ‘fﬁl%%?‘%éﬁgigﬂ%n’%9};%1 Al H R E R SRR B S A
JEVR R AE BUR A SR EHHE & IR ECA TR LR E TR B LE (Glowacka
et al., 2021) Zliﬁﬂju¢$nu@2éﬁﬂ>ﬁ‘ﬁ§ﬁlﬁé%ﬁﬁé 8.2 “Brix % 11.6 "Brix [ -
MR AA M ETE YRR - CIRR R 0 % (2013) & i miEge m A M
&) 71 07% 8.7 “Brix £ 11.8 "Brix Z [ » AWFFEELHLE R - 18 K= (1.83 %)
L (1.81 %) otazs (1.82 %) Z iEERE S » HEZE (0.90 %) FAK » 2 2
(2004) FHEHY 30 I nfE (Z) 5 TUEMEETZY) Y 9.3 2 14.1 "Brix 2 fi] > A
ERES T 0.7 2 2.1 Z[H » FydnfErt B2t RIFAVEEER - Aatliz T eyl
BRan SR & HEBLR Y 7 B - Glowacka et al. (2021) FH7x 36 {ifl anfd - Horp 24 (] i
TERAZEEEL R A B - ORISR i » 5] 554.6 ¢ » =AY R A E S A
K> HAE1093 g(F£ ") -
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HARE (A 4LAZE B &=HE-CHEZE D fEEZE -

& — ~ ZonfEE AL

Ky

E: 2277 ~ F: JLI82 - G: fIfhZf1 H: s )

Fig. 1. Vegetative parts and fruit pattern of plum cultivars (A: ‘Hong Rou Li’, B: ‘Huang
Gan Li’,C: ‘Bai Yu Li’, D: ‘Man Yu Li’, E: ‘Tai An Li’, F: ‘Hua Luo Li’, G: ‘Xie
Jin Li’, and H: ‘Cai Se L1’)

=~ Qetaia S EoilE

R ZE S HERG
# 7 i fE A& ‘Beauty’ K
‘Rose” » JLE Bl ZNIRF [T 70 il
B 6 AR 7 A (FES
2013) » {RIFFR —HELE R
B KR ZFZLFRI
A 6 H 6 H » efFefE
% (2013) Ff it ‘Beauty’ 2~
SRE PR - BUfEEm AN

FeH 2 2B % 4 ‘Beauty”’

anfe > 1] ‘Beauty ” fnfe 2 H
TS E RS RN % HE (Okie
and Hancock, 2008) - #1DLZ
L2 ‘Beauty” iy fEEGHVEL

(4) ®)

© ™)

| |
, / { /[u'[
B!

el R e L TR I B R 2, SRR I AR

[ — ~ o AR LA AR R A 2 e AE B Z ('R (A)
R RyYME SRR ~ (B) PHIRE ~ (O) 4L
AZREL (D) BiEZE

Fig. 2. Using flow cytometry to analyze the results of
chromosome ploidy map of various plum varieties.
(A) external standard diploid variety ‘Tai An Li’;
(B) ‘Xi Gua Li’; (C) ‘Hong Rou Li’; and (D)
‘Xiang Bin Li’
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#E > FCM fe HIEIRE - X Sl 32 Rz I B Ry 46.86 » 4L AR Fy 48.22 » ZR 47 ZREILT
AR5 A BAR L - T PENE By 57.22 R BiEZ Ry 30.53 » Wi Bl 2>
SCRER B AR (') -

LSRR A - AT G EE% 13 EREZ X b LG Eg
THET 0 1IN 4378 £ 53.79 0 WEME VI Ry 49.87 0 W LUSRESREAL By RS - HER
12 [ S AR B IR > PHINE R 24x » X Bl EMIE([EEEE SN EZ%E > 1
BE fy RS = (G B (A P cE IR RE S8 1 (> BER R EME R EE 1
&l i Ry 1.6x 2 1.2x A% - X il EAVIE(E P95 35.64 > A gE fy B A% HG B — R4 HS 0
SRS 2 IO A AR FE BB AG12 X« 7E Glowacka er al., (2021) HYFEEF » 31
HAZZLRAIE X #h EAYIEELE 50.3 F1 54.2 > WP EIE B (S - ZE RN
RSP e Re Ay RS s ARB VEC T4 S HVAE SR » B al R e i B Y 215
{b%#] (Ramsey and Schemske ,1998; Wang et al., 2018) - 71 {5He ‘Herkules’ 27N Ha
‘Ontario’ (P. domestica) f1 _fZH#5s ‘Faormosa’ (P. salicina) WNFEXZ 121X, » [R ‘Faormosa’
PRI ZEAITERY (2n) MEBEAFLEHE (Glowacka ef al., 2021) ©

F= - (AR i 2 hfE 2 (SRS R

Table 3. Ploidy level evaluation of plum cultivars using flow cytometry analysis

>

No. Planting Location Cultivar Peak values Ploidy level
1 Net room 41 A% (‘Hong Rou Li”) 51.82 2.0x
2. Net room [ E 2 (‘Bai Yu Li") 49.29 2.0x
3. Net room = A2 (‘Huang Rou Li’) 51.64 2.0x
4, Net room AR (‘M LiY) 50.15 2.0x
5. Net room P2 (‘Xi Gua Li’) 57.22 2.4x
6. Open field HHEZR (‘Xing Ye Li”) 53.79 2.0x
7. Open field HEZ (‘Bai YuLi’) 52.43 2.0x
8. Open field KEZ (‘DaYuLi’) 52.41 2.0x
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K=(#)
Table 3. (continued)

9. Open field R (‘MiLi’) 48.54 2.0x
10. Open field 4L A% (‘Hong Rou Li”) 48.22 2.0x
11. Open field FEBFZS (‘Tou Ban Li) 47.46 2.0x
12. Open field 227778 (‘Tai An Li’)” 46.86 2.0x
13. Open field T4[AZ (‘Er Hong Rou Li") 43.78 2.0x
14. Open field {G#845 (‘Hua Luo Li’) 44.53 2.0x
15. Open field HHEA (‘Hei Ye Li) 41.09 1.6x
16. Open field B2 (“Yi Lan Zao Li’) 40.76 1.6x
17. Open field ‘HEGZ (‘YiLan Li") 40.48 1.6x
18. Open field A2 (‘Yan Zhi Li’) 41.18 1.6x
19. Open field EH /K2 (‘Xiang Shui Li”) 36.12 1.6x
20. Open field vDi#Zs (‘Sha Lian Li’) 37.56 1.6x
21. Open field HMkZ (‘Hei Tao Li") 35.58 1.6x
22. Open field f5FEZE (‘Gou Shi Li’) 35.77 1.6x
23. Open field K44 (‘Da Hong Li’) 33.07 1.2x
24. Open field P8 K2 (‘Man Yu Li’) 31.65 1.2x
25. Open field HiEZ (‘Xiang Bin Li”) 30.53 1.2x
“ external standard diploid
o am

AHFE g 2 8 TR hnfd - BEACIHE N 1 PRI 2 2 A BA) > SRE PRI
BRI 5 B AIZE 6 A opd] > Horb B T2RBRTER A T PRUCRFEDIR Ry 7 2 oL -
I FH 2 2 BT CHRF ] R PRI ] B Ry 1€ - SLAFHYREEE R > KRR EE
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G RELE > AEMERYIERIRE - mHFE R OFRIERIRZ R E CE - AR
AR T 25 (B anfil 2 AR RS R > &LAF B R P RFLFE 12 (EmiE
et R (e > Heg 13 (Ehnfi RIS - REFHE LIE A {RIEATIFHE Z
miER M R RS SRR B SRR AN SR ELEEFHEERERA - 71
H A O 1 OGRS A [ 12 A M S B

T
AWFOR SRR E | AR G - LR iR (111 2R -4.1.3-
i -M1) ) $EESR; > AGEYIR SRR T8 Ea 1/ N ~ #ffrsrse i > DUREER A&
oS MES SR B EYI R E > Rrtb e -

5 | SRR
BEUIE - B - REIR - 2013 - EEBFEE - EEREEEI G 167-176 -

TRAEEY ~ R - 2017 - FEREARRRIR SionE 2 81(E - BIEEESEN RS
g 5:37-50 ©

IR ~ BIMafS . 2004 o ZEFE R R B 4% R (% 2 RAPD BEEEIH5T o R EEREMT
53:97:110 -

B ~ BRESES ~ ARo5KHE . 2002 - ZEFFTIS RS o EEZE 48:219-226 -
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ABSTRACT

Plum is a temperate fruit tree of Prunus L. of Rosaceae. Taiwanese plum cultivars
are deficient in superior fruit quality, and the blossoming and fruiting decreased in
the adversity of environmental climate in recent years. Therefore, a new variety with
resistance to environmental stress and superior fruit quality is needed. In this study, the
growth pattern and chromosome ploidy of Taiwanese plum cultivars were analyzed,
and the genetic divergence among the cultivars was discussed. The result shows that the
blooming period of eight plum cultivars was from mid-January to mid-February, and the
fruit harvest time was from mid-May to mid-June. Among the eight plum cultivars, ‘Bai
Yu Li’ is the one having the earliest blossoming (January 14) and harvest time (May 19),
whereas, ‘Xie Jin Li’ has the latest blossoming time (February 11) and harvest time (June
16), which means that the low temperature hours for winter dormancy of plums are related
to the time of blossoming and fruit ripening time. ‘Hong Rou Li’ has the heaviest fruit
weight (56.4 g), with the peel and pulp being red, and a high total soluble solid content
(10.7°Brix). ‘Huang Gan Li’ and ‘Cai Se Li’ have special fruit colors. The chromosome
ploidy of 25 plum cultivars was analyzed by using flow cytometry. 12 cultivars, including
‘Hong Rou L1’, ‘Bai Yu Li’, and ‘Tai An L1’, were classified as diploid, and the remaining
13 cultivars were classified as aneuploid. In the future, the parent matching the breeding
objective of low chilling requirement or high fruit quality can be selected according to
the various traits and chromosome ploidy found in this study. It can prevent the crossing
barrier resulting from different chromosome ploidies.
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