Al K224 2024,29(9):78-89
Journal of China Agricultural University http: /zgnydxxb. ijournals. cn

B, EFR BPAK EEE B . KAE. ARZRTERPBSIRCEREREECINI]. PERLKFFR,2024,29(09) :78-89.

ZHAO Qiuju, CUI Xueqiang, DENG Jieling, HUANG Changyan, YIN Wenyi, ZHANG Zibin. Identification of iPBS markers and genetic analysis of
Dendrobium hybrid progeny[J]. Journal of China Agricultural University ,2024,29(09) : 78-89.

DOI: 10. 11841/j. issn. 1007-4333. 2024. 09. 07

AMZEZTERIPBSIRCEEREEDHT

Ak EFR' OPAR' #EE#H' OBEX' kEs"
CL. TP % A 3R XA B B 6058 07, B 77 530007 5
2. T VE K MR B /AT AR A Y R R AR S R I R S S =, T 530004)

H E OAKRREBEREROTRERANTESEH AR ET R A FAGLAR, KA IPBSSHBEFURLELS
ELBRE B (EFERE AL E B (XA ERASRTRELETHRT ., £ R AN IPBSHRLEE 364
TR A LR ETHEHO0.TIL, FAALAINTFRTHIASIKERE, FRAESAARI—EBSFAR
S AFEARALS FRGEEMIAKLAKRO0.686 D>FARO.5105); BAFEERE TR FRAEEA MK LY A EK
KEF  FRBHELESEHMA25.48em, B X A% 1. 1dem, "t B K E 14. 17 cm,*t B % E 3. 45 em, FARHK A
St A RDEEANTREN; FREARZYMEA 496 cm, LB IME A 5.75 cm, B 4 £ T R E 6 6 5 5 A4
16.67% #22.78% , % 2 F KA B E LB R Ap D5 ALK T, B350 M F K5 Ao 3K 4 AR R I —
EARFES BRI IAEREN B RO T FLY  AABRYEZN B RRAREGRBSY FREL
EHEENXRGORERAE, FERNFRECELMERAMHE TN, 42 L, IPBSHFHETAHMRZEE
A 2R R HAFHFRELAD THAATRRERG TR 2R T EN THAGEEHZ LR

X
B A AR,
EEE BAZ; FREE; RAMRK; iPBSHIT; @4 AN
HMESES  S682.31 MEHE  1007-4333(2024)09-0078-12 XHEARER A

Identification of iPBS markers and genetic analysis of
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Abstract In order to obtain progeny with excellent traits for subsequent breeding of new varieties and
selection of high-quality parents, using iPBS and morphological double marker identification to investigate
the genetic identification of the hybrid combination of Dendrobium Fancy Pink Stripe (male parent) and
Den. parishii ‘Damrong Star’ 3lip (female parent). The combination was genetically identified. The results
showed that: The 36 progeny were identified true hybrids with iPBS markers. At the genetic distance of

0.71, the parents and 36 progeny could be divided into three groups, and the progeny were clustered with
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the male parents first and then aggregated with the female parent and the coefficients of genetic similarity
between the parents and the progeny were male parent (0.686 1) > female parent (0.510 5).
Morphological identification showed significant differences in various traits between the two parents. The
mean values of pseudobulb height, pseudobulb diameter, leaf length and leaf width in the hybrids
generation were 25.48 cm, 1. 14 cm, 14.17 cm and 3. 45 cm, respectively. The size of plant and leaf type
of the hybrid was mainly between the two parents; The mean values of transverse diameter and longitudinal
diameter of the flower were 4. 96 cm, and 5. 75 cm respectively. The proportions of the two superior to their
parents were 16.67% and 2. 78%, respectively. And the majority of the hybrid plants had a smaller flower
type than that of their parents. Among the floral traits, four traits (upper calyx width, lateral calyx length and
lateral petal length) showed some supra-parental dominance, and two traits, labellum length and pedicel
number, showed strong meso-parental dominance, while the rest of the traits showed different degrees of
decline; The hybrid was dominated by the white-purple line of the parents in terms of the genetic inheritance
of the floral colours, and showed gradient variations in the floral colours on the basis of the chromatograms
of the two parents. In summary, iPBS molecular markers can effectively improve the efficiency of identifying
Den. hybrids, and the morphological markers assists to efficiently select the hybrid individuals with

excellent traits, and it can effectively shorten the breeding process of Den. crossbreeding by using these

two types of marker.

Keywords Dendrobium; hybrids identification; phenotypic trait; iPBS marker; genetic performance
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Fig.1 Electrophoretic amplification profiles of genomic DNA from Dendrobium

*1

AR =ZiPBS 5| MHY & S E SR

Table 1 Analysis of polymorphic in iPBS primers for Dendrobium

B Gl BE /°C ZEMEN/ 5 ZTHREE/ N
LR 519 591 (5-3) T Mm% ‘ °
. o Annealing Polymorphic Percentage of
Primer number Sequence(5-3") Total bands .
temperature band polymorphic band
2232 AGAGAGGCTCGGATACCA 51 17 15 88. 24
2238 ACCTAGCTCATGATGCCA 50 14 14 100
2249 AACCGACCTCTGATACCA 48 11 11 100
2251 GAACAGGCGATGATACCA 48 10 10 100
2270 ACCTGGCGTGCCA 50 13 13 100
&1t Total 65 63
X Average 13 12.6 96.92

2.1.2 RAEFRAEEMER

FIFH 0 BE 19 5 4% iPBS 5191 % 36 A>T A0k & iF
TR T, WX EARS AP 1 vk &
LW B 2 . 58I 2% 28 TR Y B S T AR IR
J& BEWF T AR AR R B O PE Rz B A RN

B A0 A e s AR o AU R R,
AL AE BB AT B3 AR e 1
2R R 2R O BLZR B R HE H ACAS R S R A
A FLYT R AR S AR B R A Bl 4
RN (R 2) 5551 W93 0 SCAR Rl [



82 0 LN ES I Y NS S 4

2024 4F 55 29 %

3~4 %, 514 2238 B2 AR PR R 4L 314,

Ry 86.11% 5 51 ¥y 2249 % 5 ) T4 Fh bk & 3L 34
A HRFP O 94, 4496 5514 2270 % 52 L2 Fh bk &R
334, AP RN 91.67% . 1E 514 22382249 Al
2270 By % ,6.8.10,12,18.19.20,28 .32 Fl 35
SRR R AR AR R M ES )

2232 FN 2251 P a4 Berp & #,6.8.10.12.18.,19,
20.28 .32 F1 355 F AUk R HA AR MR 554,
YTE R RN  ZEG 5 &R S e 25 I Y
36 TR R B AT i 3 AR M A B
B Fl, AR B R R 100 %, W iPBS Aric %

F2 HEZTFHREESER
Table 2 Identification results of 36 hybrids progenies

AR AR / 5% FLIR L/ A
519 % 5 LR T bR &
) Number of paternal Number of the true .
Primer number o . True hybrids
characteristic bands hybrids

2232 4 36 1~36

2238 4 31 1~5,7,9,11,13~31,33~36

2249 3 34 1~27,28~34, 36

2251 3 36 1~36

2270 4 33 1~17,21~36
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Fig.2 UPGMA clustering tree of parents and hybrids
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Fig.3 Box plots of the genetic similarity coefficients between

parents and their hybrids
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Table 3 Genetic performance of main plant traits of parents and hybrids

BEA LA o TG RA
F1R Hybrids .
PR Male parent Female parent Hybrids and parents
Trait Hf/ HfH/ HfH/ S R AL/ A TXGE A TIGE T XGE
cm cm cm cm &5/ % /% {8/ % &/ %
R B 25 o i
Pseudobulb 37. 30 21.75 25.484+5.98 23.49 15. 80~38. 80 86. 30 8.33 58.33 33.33
length
R =5 B AT
Pseudobulb 1.27 1.12 1.144-0. 14 12.23 0.77~1.37 95.40 13.89 47.22 38.89
diameter
it
15.70 12.50 14.1741.56 10. 98 10. 08~16.83  100. 50 16. 67 72.22 11.11
Blade length
i 9
. 3.35 3.95 3.45+0.53 15. 36 2.02~4.43 94.52 19.44 33.33 47.22
Blade width
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P1: Den. Fancy Pink Stripe; P2: Den. parishii 'Damrong Star’ 3lip; Number indicates part of the hybrids.
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Fig. 4 Morphological map of parents and some hybrids plants
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Table 4 Genetic performance of main ornamental traits of parents and hybrids

A R T FlEFA
[EIN Male parent  Female parent Hybrids Hybrids and parents
Trait ) ) 5 R . AR TR AT NTRCE
Hfti/em  Hff/em  HfH/em 25 i /cm
/% fi/% SR/ % R/ %0 fH/%
FEHPAE
Flower longitudinal 5.95 5.02 4.96+0.58  11.76 3.88~6.38  90.43 2.78  50.00 47.22
diameter
ez
Flower transverse 6.53 5.35 5.75+0.82  14.24  4.22~7.43  96.80 16.67  50.00 33.33
diameter
R
3.46 3.28 3.2440.25 7.60  2.82~3.72  96.14 16.67  30.56 52.78
Upper calyx length
S
. 1.35 1.40 1.3740.11 8.25 1.13~1.60  89.84 30.56  27.78 41.67
Upper calyx width
JUERIS
3.40 3.58 3.42+0.26 7.52  2.95~4.03  97.99 30.56  22.22 47.22
Lateral calyx length
IR
. 1.36 1.40 1.4040.12 8.77 1.17~1.63 101.45 44.44  16.67 38.89
Lateral calyx width
M
3.18 3.00 2.98+0.35 11.75 1.37~3.35  96.44 30.56  25.00 44. 44
Lateral valve length
M3 58
i 2.75 3.00 2.49+0.22 8.70  2.07~3.05 85.13 5.56 5.56 88.89
Lateral valve width
JEAEK
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Labial width
VL BN
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Pedicel length
FE TR S 1 AR A, IRt BB R AR 7 19.44%; R B & R FFAE 00 DA 17 4,

REAS Wy 5080 A ANAS AR PRz B2 A b 47.22% ; R L SR AR 124,15 33.33%
FH ORI 9 S BRI Ba 480 1E TARBE IR IR T g R T — 2 1 PR R H AL I 3 (B s 1%
WAG A REARMEAR AN o8 I T R SR, TVEE T REARRY LR SARE
AR R L A n IR 74 BB RA P 2 B A B CE A B H AL T T i i
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Table 5 Color distribution of calyx and lateral petals in hybrid

FEgR B SA TARAL AR 5 /%% TREGR G/ %
TA ) Male Female Proportion of monochrome in hybrids Proportion of multicolor in hybrids
rai
parent  parent P b WE B BE H/EE AARE H/RID AR BR/ERE
T
ﬁf Bk W% 52.78 13.89 13.89 2.78 0 5.56 5.56 0 0 5.56
“alyx
IR N
wh R/ 0 11.11 11.11 13.89 13.89 0 27.78 16. 67 5.56 0

Lateral petals
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Fig.5 Comparison of flower external morphology of hybrids

x6 TREBEESH
Table 6 Color distribution of labial petals in hybrid

ERAE RN

2 >4 0
w R A ol FRECRAL/Y
. Male  Female . . Proportion of multicolor in hybrids
Trait monochrome in hybrids
parent parent —— — — — — —
BE OB W AEO A/RE WB/R R R/ BB

e s - Ny

. we ok A/wE o 0  8.33 41.67 11.11 2.78 11.11 22.22
Labial petals
IR E O BAE R 3—4 H s B Ry SR80 R S %

A0 i CRK A 8D A8 I 7 M8 85 25 T s Ay o, 4 30
MR 8—10 H o UL IR B A ZE T s ik o
TFAEW R AR B9 9—11 H o IAE e 07 K T £ )
KF AT B R AR b, 28 T AR B R AR R
AE AR AR X B, 7 ARR R AR Bl A T R A
i

3.1 iPBSHICRBEEAMEZFMEINE

X A% 52 A0 L S AT M E R T R R B G
BE— IR, 00 Bl 2R 5/ AN T AR Y AT SR, Al
AR g A0 22 R RN . R A M T vk R
UL B 5 2 B IR EE LM . DNA 3 F R id 2
FI I A7 A8 4 b o S A e A G AR I AR 2 AR Oy
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Mr A 3k 10 JLHE o TR R R A B T
FZ YR 2R R e s b . iPBS bRk
B — 2 o T AR, R Al 4 T AR i ok
PR . ARBFIE R, 5 4 PBS 51 ¥ £ & B A
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B ] T A0 AR i PR AT B Sk A AR B BE 15 A5 BE T R
FAEA S B335 A BL R B 4 AR R R 0. 436 7~
0.913 0, UE WKL Bk M1t 1 ZREMER 5 A T B
A Z Bl BB A A B, AT AR v e U R R
AR IEAT F— 2458, Bl T8 B AR . BF5E
AW iPBS 43 FFric vl A R H F A ik 24 22 58 & P
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SH ARG I e T SR RS AN [R], XoF [] — 9 b i) S 4 AR
AT REAEAE 22 5, Ja 22X g0t ] DR B A 9 43+ b
TR T A 22 2 Al AR S 5, R 2 AR iC Bk
A Y% AT X AR .
3.2 EEERICETEITEEERMR L

FR

e 2 R T L5 5 ROGE B R PIR = 3R
A MGE AR A R85 i 6 AR B+
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Fe o b 2 B, AR A B 0 e S I e AR AR
KL 2 80 5 MR R S i, SR B 7 ) 1Y
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S AN ESFCURE Y R B R 2 AR W 22 e S )
FRAE G LA g 2R AR TR (8, R B X5 (4335 318 [l o
R, X 5 AT AR 45 R A — 5. IR IR AE
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150 : 728 S B JE /1N 5 15600 ~3000 « 48 57 2 J&E P 55
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