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FvE e IR ER] - W9 8UR » R EMRMEIR(ERS ~ R~ BE R G H
B ) EEBECHINGER - BiE - BREE - 3 AGNE M) RS E
518 (R B B 8 (H E JFB (genetic advance) B~ H BIFEIUE ) - Har5EE
FETL AR ~ = K uises By HRR 2 L 2 e RS & MR TS Sl B & e
& RVrMYB26a ~ Vr Det1 ke PDH 155 [B] i 5 PRI JRE A1 A H MR BAE ki e A = v
ZIIRE > fR At RERA MG A SR - 2T EE 0BRSS
S EL BRI E M B CERUCB 1) 2 i &« APRAE R S A EI M ] e
BRI PSS 11 A B2 RIS B e = R Rz R0 - HNEE
Je RN A2 BRI BRI AT B AF S8 » 1% SEIERT T 25 31 25 PRt sl R
FRAGEE I (genomic selection) @ DUEE & B IS E M BRS E S 2 VBRE 2 ih &
Gams > AofERE8G s EES S Eg RAER RS+ THE &
17 SR SR R E B L FR SRV B S A SRS > DUtk EE - 7
A~ [E B A MR A B R o

BASET @ &R oo AN - 2O ~ RENEREME: - B A

il

Bl

4T (Vignaradiata (L.) Wilczek) & oo Nl & R T RHEY 2 — » 20Kk
&E) - BEEAY - BRI E(Kim et al., 2015) - (KA 4t - &4
AR MY AR R B T SRR AC % > 4% A TN B S R R R R A e o
WEE > e ElEYEE  HIN &MY RER SRR RAHE G B BRI G - B2 )T
i S A S E 0 T AR A YR A E Bl 09 S (Ong et al., 2023) < 4 5.1
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FERIEFA OO o T EE M M S FEAE A 2o B E DA RS s ~ R g ae Ay > Hp DL
EIRE Fo t S RV &k AR BOME B - 5 = ERE R S50%LL b HR ) S ] -
L4 T E R 721 kg/ha (Nair et al, 2012) - TR ESHEEAEY T 7+
MHREMARNE R - qERIZE - T3~ BB - S/0MER - Skt
B R ELOR (R R > FA 0 oy 2R A 2R E Y fn i (Nair & Schreinemachers, 2020) ©

b=V B AL - BIMLAEY AR L HE R —1R - R BRI ER MR
BN B AR Tt & A 2o 8 - B o o2 S8 AT Bl 2 35 700 35 B/ 477 7 B 11 AH B
(Meyer & Purugganan, 2013)° &k 5. & HIEH (EY) > L2 MEE X BRI 2R » v B A -
-~ FREEYETRE - FHnREERNS  ERBLEEITIAE - Y%A - 4
FARE -~ AN - Zy2 e LRI - BTG R GVEA — 2 7N - &
EUFETE B (harvest index)(& » L EHECT B 7 A T KB R 5% - B R 2 Rk
EiL {7 39 5 2 i f (Pataczek et al., 2018; Mehandi et al., 2019) - H i &84k G A% L&
B SRR EE R mid o Nk BN IR AE RAUEY) - EFASERAR —2 R
WTHE DAL RS T FEMEBER - #£1 BAEERARS - DUATER
45K Ry AL e > N TR E 49 551,480 kg/ha » T HEARER UL Y 2E & R4 F51,083
kg/ha (5% > 2021) o BIFE_F&k S UTREER 0 25 B R BB L BR UL > FE S 22715 » &R0
6-7 H FETE ~ 10-11 F Ui - K A Bk & U R A% 70 3R DL £5-10 em JiE #E 17 $R UK
(Astanakulov et al., 2022) = fEq&E] - 27 H i #EfEOwool il » H A AR EAEES
JEEFRE A ST - Weal il S P L IE - U E 8 /51,580 kg/ha (Kim et al,
2009) o FEAR - BT EEE-RAVBTSCEUR » 4k AREF I 0.5 M NaCIfE Fy3% BEELRZ e R
H o Al A LU R (Gunathilaka et al., 2025) -

HILAFER > HEEsELEFRASESE ~ BREE - iRt RARE RS
(determinate growth habit)f%k & i %/ H B (Dikshit et al., 2020) - RS HIE
AR FERERE TR FEETE SRS - sesiks - HEY)H
FEEYE UM 1018 & & 20V {E B ffE (Schafleitner & Nair, 2020; Kim et al., 2015)
o £EKERECUE FEEMERER > HRESE 00 (World Vegetable Center)fRTF
11,832 AR Vigna BiERE » HIERREYEEERZE - FEEER SR - =
A NEF R ORFET 2 &kt £y (Kumar et al., 2022) UEGEERUE G
BIFET ~ FEAEE BB EME(y H4R - EMS) R TR ERE T L > B HERE
Rl FREILRG AR B BH R B ER W) ~ BB m 1 (T2 5 ~ T 70 R 2Y) ~ i (AL
BREUR ~ B ~ B - RIEE ~ IRIBWRE) ~ DiaE (B & - 385 - IHF)
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KEERRSESE IS & (Huppertz et al., 2023) - £85I {1 B Fr S 5L N e 34 5 18
J71H > TR VrMYB26a #E5% R 12 PEHI A< Fi 24 (pod  shattering) AR HY T 3805
 FRHAYE S LB i e SO B (AR i (pod twisting) W FFEUR &
A B 2L Y 5 SR B b AR DR 9 % DU AR B (Lin et al., 2022) 5 PDH1 ¢ 57 F 4k o SR 36
BRI B — 857 > HEAZEARE b R FE T S ERERE » 2 4 FF A F R R e ny B 2 AL R (Li
et al., 2024; Marsh et al., 2023) ; VrDetl B2 JHVE 4 = M4 (determinacy ) EAFE R 4E &
AL et al., 2018) » AR RAE IR P &I EE - Bk R R EAE
7 FIRED ©

Grix bl o &k R nMNEERAY 2 T RMEY » 49 4000-9000 - Fif £E 5 M 2% 3t
BIME - & EEEZ AN M - JEM P REE S TERF RS - 77
THEED ~ BN B A VIR I R R TR e 2R mE H s ~ fieEwi
JEEYHERE T - EE T e REEENELE - ARG EE RS IR
FrEls (& » DI SR R R ~ i BT e -

S RRERET

&k 5N A R LS 5 57 B R B 38 {# (genetic  constitution) ~ ERIF [ - (environmental
factors) Kz & 5 E P FE it (agronomic management practices)ZE 25 B[R Z 5228 - (HNERHA
s BB LB AR TR 2 BB o LB (H 2 R MR B R R Y b 2 S L A
& H A RRRRAVR MR - ITFEHRET » S E FEBEMRE A =8 EE R (high
genetic variability) ~ =75 {#3(high heritability) S Z1E 1Y IE HHERE - BUR_EAUH IR 5 iE
A EEA R B (Lin et al., 2022) -

MR PRSI EEEE RS R AEYE B RAR - B EEE INERE
TR 5 BRAE H St H B it o e 6 78 B R (A ER A Y i 4 - U R A i A
I LR SRS A R B MR - EEEMIRER 70 » B B[R0 B Al B s BT R
S LR A L PR S0 20 B 14 1T % B AL B R 7 B 4 S e B i 28 TR il R R Y IR 32
TEM > il B8 I BRg e M AR B E A -

— ~ FERRMEAR
(=
Khattak ¢ A (2002)89/55 H1 45 &k S YRR = [F <2 R IR RE (additive gene
effects) B 2A 1 FL NS (dominant gene effects)PZEdl] » Hrt LR NIBIE R L - A A
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> RIS & E Y 22.5 & 63.8 cm(Shiow & Alves, 2002) - ZZIEMFZET » e
HIEZREERSN 60%  HHEEEEER Rtk N e EAHEN R ZEHE
73 [ElRFIR = B EE PR AR A B HI 2 IEAHRE (Perera et al., 2017) » RGN ZIRESE L
H 8 Pl sp oAt 3 S v I Pe ik e B A 4= = 2 8 (Khalilzadeh et al.,
2012) - &% EAAFERIAL - SR AVEARAE R ELEEARE - B0 AR [F) AR R PE
HYZE SR B R A E MRV -
()i

R AE B IPEEIR N EE B E SR CHAR A FEEE MEtk o PR EE
PRSI » 3 A T HE TR & (B ENEMZRE)im £ » kS K £
S HMRER S S (PIAIEEE ~ PR & - FELUR/N ~ BRAH MR D R S o
TR (GIAZENIHER)m & ERERRES ~ R - RAEEE  BEE
KITHHE © BN Reék E B E 2 B » BEAR S SN2 ME £
Ry ) G AR SR E AR (B M echies )Y 2 (Tomooka et al., 1991) -
BFFEAEREET » S BER S R R (pod clusters) MR S IEAHNEE - 13 SR F B EAfE T
FE SR IEAERE « R > # e Ry Bedh = AE Y B 25 A MR (Khajudparn: & Tantasawat,
2011; Saced et al., 2007) -
(=Bt HEL

&k FHYBATE H¥i(days to flowering)fF A [F]ER 5 B AL PR RY {7 AT B 1Y 78 {58 5
T BAACIS LY Rt 34 &2 70 KA % (Gayacharan et al., 2020) - HHFEEUR - BATE
H S LG+ S5 8] (flowering  duration) Fi A [EY AR FrfZedi] - HBHAT H #isz 21
= M IREL R FE (quantitative trait locus, QTLs)FAEHTZ(Dudley et al., 2025) - K& sr4E
mn AR B HAEY) - KBRS BRI S FERAZ % - flS DTF BA =iE(E
o RIEEZ MR RIS 2 SR R A BLER BT IR - HYAC G R > 2k T B P i & B
FHTEHHE MR (Imrie & Lawn, 1990) ©
(PO H 8

&k BRI H #(days to maturity, DTM){EA [F] AR AU ] B I 1 8 (A8 S
LR HIRGHLT Y 67 2 86.6 X A [EI AR F BNV ARAER » A S EHE
BEM - HEVHRMIRE A S EFE# J(Ahmad et al., 2014; Gayacharan et al.,
2020) - {EEfERTES » REVHBEFH RFNEEIEE ] » S EEENEA SR
CGRERP RV - A BIAEE B R H s E 2 8 B i -
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“EEMAR

(—)3E

SRR SR BB T B 2 [H B A B AV IE AR - TR AR B R g 1
b AR R E Y S 5 REE FfHE(Saced et al., 2007; Ahmad & Belwal, 2020) - %
B thEUR - SRR B Bk E 2 A AMES I EFRIE » EIE AR N+
& ERENE » PRI A Ry &k o 5 Tl R SERY B FS A (Sneha et al, 2019) -
(Z)BEMEH

ZIAMIT S 1 B A B B At R R IR 2 T B A 18 R A B TR 4 (complex
associations) * 411 - Fyfi B ELTE 75 B (seed yield) 2 FIHVAHRBH M A — - BEA &4HEE
.75 TEAH[E8 (Tabasum et al., 2010; Singh & Kumar, 2014) » [E&{E 531 (path analysis)4s
SREUR - Bk EEEE T & B A I A RUE o ERAHRE i se A EEE 1245628 A
9 SEALES L e B R E ARV AR - (BRI E M 25 T EHE I
{EHA(flowering stage) ~ FEI{ZAT 42 (L BAT » T BRIk IR P2e 172 Wit 4R (Somta et
al., 2015; Akhtar et al., 2021) - Ffir B EA #WARERYEF206 - MR B A4 T 5 iE
sFE I BB B FE I (EE -
(ZEKREE

HRE BRI A FsBa iR T E BRI 2 PR E F8 R IR A [H]
P - BtkE B B AMEEEER - HA2@FIRY ZINERSUERTZER] - R AT &
BEHUET TR RV IEE I B (Sneha et al., 2019) - HEFEHEHY - fERIVIRITEAZ so B4k B
PR S - Hossain % A Q01 D)HYEER - HEAREEAE S %5 (40 PR/m™) i) 158 = /Y H
HESEZE 1,124 kg/ha ; [IRLMERZE (10 PR/m?)RIE R IR RBILEARES) - BPRE
B 5.6 g0 THIEE By 47.5 g o A EIERABR RS B+ 0 83 - KRG T -
HMREE IR 3.27 ¢ £ 10.71 g Z[Hj(Hossain et al., 2010) - 475 1% 1 55 5 5 1 T R
B e B Reg ke HEMER1A21.9 ¢ £ 32.0 g BE S R EId01E 11.7 g (Deepthi
et al., 2024) - BEffkE BB EBIRE RG] B mEE s i sEEREE
RérE il ReEEEZE R — -
(VU

BIML a8 A2 20 R 48 Y EL DRI B AL » 11 [Bf) s PR I FeB B L A (BT Y 2R R =X - |
VWMYB26a 21y 32 Bd 24511 (pod shattering resistance) £ B 5 58 52 14: )% % (hard
selective sweep)HVFEFEHES I > [T WrDetl $2eilHy << TR m A& =R Al 3R 55 e R A PR
(soft selective sweep)HJfE=(Lin et al., 2023) 4 - PDH1 BRI HEDL AT T A8 2442
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il (pod dehiscence control) Hf B /A B #/E H > UF EFRHMEY 2 i 89 B (parallel
domestication) {52 (Li et al., 2024) -
(FL)RCGRE

&k Y FE SR B[] 25 1 (synchronized pod maturity )2 B R AR A L ER U R 38 14
iR RRERGAARERD - DVEHET 2 RERUL - I RIRIS IS EIRCAS - Tah A (2009)
WFFE » ERERERETHIRR R B B A R PRI e (B2 1) H B AR A T A
H > HESEFREEHSR  ETIHRERECR S AET - R4 2 2 A RAHRS 7
ShESIRA 4 (L R B B A R ANEE 078 B IR RR I - 1 23 L (i B A R =
FIRERIER IS o SRS RAZE 88 FR - B anih A Y NM92 ~ NM94 ~ NM89 Kz VC1560D [T
& mAE T R E AR - ik e+ Bl s Tl bR E ERE
MERVEAR S fEM R (Hamid et al., 1995; Khattak et al., 2001) -

& G

RGBT ek F A RGN B R EE - Etrib IR &G ~ oRE - BITE
HBR A HE EREMHINES3CH - BiLE - BiER - 2O REEESE - 5%
WS TE B AR MEIRPREBR SR AR - B 7 th B = 38 AR FOE H #EfE (Somta
etal, 2015) - FEEHRE L - AEEVERMEIREFINEEEL > SF2ER IR SES
e SRR - Gk FREPRIRS ~ SRR R E BE pE A [ AHRE (Hossain et al.,
2010)  FHFEHVER LA S BERAERA - ERE AR > NIEFE 2 2] 4 KAYA
LRI - S REMEE AR R T A BIH B BHIBRER I - B 2B HV R LM
HERLFEER(Lin et al., 2022) » &SRR ERINIEY) - BHEAE 60 £ 90 RN -
it K ERNERER > e NERMER  mESEEHYE - HEH
PREEAE B B IR (K(Karimi et al., 2019) B4Rk G ARG &R - DUFIRRE T
Ak - FaEEE NI LB T - BRI BIRA &y > BOR AR EYIEIN R ARy
o BURFE AT A s DR R 2 IR (Lin et al., 2022) - BCETEGH > 830572
QTLs FHAFHIEL R ~ 2 R [F2D A AR - FE FR B REAY BN - AT A %Y
APZERIESNBARR - A L2 R BE A AE - ST Rr e AR MR T B (558208 1992) -
FE R D (AHERNER G - FFE T8 BT R/NFRIEGEERIE > NI T Bl
BRERH QTLs - FIAENEREEE N R HANEZIERAE T - AstErE B
B —MiR(Khajudparn & Tantasawat, 2011) - 73 5B EHE L - AHBARTFE ] B R
LA BRI 2k IR e (Vr M YB26a) B 52 B a4 2F = 5 PR BRI RN VrDetl -
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Wrse 2 o FFE HY B % &Y (Haplotype)(41 Clade II T-437/C-1058 F1 Clade III
A-14/C-1058)5E49[F(K VrDetl HYFR 2 - iy TEEB a7 =0 feimEEEiRAE R A K
RAFAZNME - Br DHURESN » BB —2M T RE IR o Bl RS O &
HEIRSE—ERILAE 80 | 85 RITERY » (HAIHI TR ZEE —RERITIRULFEFIEREY 22% 5
Ao FHILETAD > R — B A2 AT B HAZ(Shiow & Alves, 2002) - FHFAMERIR
REPENAREES > RN EEA S AIFEEMAENREGRGT > £+
HENDR S SR A RA SR A BRI FAVE RSB o RN EHES - ZRETRER
BRI N AR TER AR REAL - SRR B R E IR ReE S A o

G

2SS NI A O B RSN R SRR R A S T LRI -
o BT O R R - AR S E MR B & )20 BRI B R Y mT e - (R -
FrEEFEAHRAE RV LE  HEZLHNG PN ER  MERESEER &
T L EAHERB L BE BRI - DBk R T - 298 KIEEE MG R
RN ARSI L 2 FRRAR BRI R £ o IR EE MG R 5 2% 8 B HHE
HIF - BEE BRI AIRAERE RS BN ERD Y i - SRR e 8 B A T
RURAEARRES - @R g AR IEL RS gV EEER MRS F1E
soEd QTLs EALAVIER] - EEFFEZLIRME(WMYB26a) K A At e 14: (W Det DR 2 F:NEH
PERERIS LIRS AT - TREE ) T o BN ZE i (marker-assisted selection) YT BLHE « AR2K
» B S HEIRIZH 3584 (genomic selection) ~ 25 ER IS EH(multi-environment trials) Bl =i &3
A4 7341 (high-throughput phenotyping) » R EZfIZRE B fm F < # E BLHER -
BEAb R p BRI EATR E S AV B HAR » TR PR T IR N T BUE A 73
A EF(G*E interaction)¥{ /7 & FARGAARY R - T & 28 & R LA RE A il
HEFE 240 - SURCIT = 284 T F AR T RN B E R B E G H I T5
EHVZERE b DR ARG RN B izl S e EE s Em g g3 A S E
FRIE ~ [P B LB e ek o AU fE 2 B R -
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Genetic Characteristics and Adaptation to
M echanized Harvesting in Mungbean
(Vigna radiata)®

Zhen-Wei Huang * and Hsun-Shih Lin **
ABSTRACT

Mungbean (Vigna radiata) is an important legume crop in Asia, valued for its short
growth duration and adaptability. This study reviews the progress of mungbean breeding
in Taiwan and other regions, focusing on the genetic characteristics and selection
potential of key growth and yield traits. Results indicate that plant traits (plant height,
number of branches, days to flowering, and days to maturity) and yield components
(number of pods, hundred-seed weight, single-plant yield, pod dehiscence, and
synchronized maturity) exhibit high broad-sense heritability and considerable genetic
advance, suggesting strong selection potential. Traditional breeding programs have
established effective selection systems targeting early maturity, high yield, and pest and
disease resistance. Recent advances in molecular breeding have identified key loci such
as VrMYB26a, VrDetl, and PDH1, which regulate pod dehiscence resistance and
determinate growth habit, providing molecular tools for marker-assisted selection.In
Taiwan, breeding objectives emphasize the development of lines combining
environmental adaptability with suitability for mechanized harvesting. Determinate
growth and high maturity synchrony enable single-pass harvesting and reduce labor
requirements, while early maturity helps avoid heat and drought stress. To enhance
breeding efficiency, further multi-location trials and genomic selection are needed to
identify lines with broad adaptability and stable yield performance.Overall, this study
highlights the integration of traditional phenotypic selection with modern molecular

approaches as a practical framework for developing high-yielding, early-maturing,
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synchronized, and stress-tolerant mungbean cultivars suited to Taiwan’s agricultural

systems.

Key words: mungbean, breeding, pod dehiscence, synchronized maturity, marker-assisted
selection



