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FFE AR E NS MR RIA G RREIL

= 41,3 2 s 21,3 1,3 1,3 1,3*
EEH0Y, mE, RkRES, FEwmAT, AT, kA
My R B AR 2 B, BB R R G E 5 R T A [ S 9cue %, I 430070; 2 (T VE 2 B A A R A,
AL Y AR S R A SE s, L 063000; 24 kol R 2R RF A AT, 2L 430070

WE DI (Rosa multiflora) 4 Ay 2F 2 BN, A T HARR SRR, & RRY, SEIMERE SRR,
AR AR B T B 7 VR S 75% BRI 30F), 5 10% I ARV IR 1209081, BUG R AT IE96%; B it
7 512323 9MS+1.0 mg-L™' 6-BA+0.01 mg-L™" NAA+0.1 mg-L™" GAs, %3230, B 4% 1]1598%; JC B Fi 2k 1 5 S
SRR IR IWPM, 95 R H0CN2.87; T A AR AR B 32 569 1/2MS+1.0 mg-L™" 6-BA+0.1 mg-L™ NAA, AR a]
1593%; TG BAE R BRI R 15 98% . TR b, DUET S ARTC B AR TN AR, L T IR R RIS R R 45 RAR W,
I i 2238 e A 3B Ak 61 2 T M ODg0o N 0.8, 15 N—0.10 MPa, Bt 27k, fER1550 81, Wl kM E T 1£96%. W7
gl O T B R A A RO AR AR R 2O TR, NS AR A A 2 R T RE I SRR IR R S

XA MR, RE, TWEEY, BEBE, BRE

HEH, B kUi, WA, MR KET (2025). BRI P E AN S RN AR R 0EST. AR 60, 235-245.

973 1% (Rosa multiflora) X 4 £ 16 3% 8, & %%
%} (Rosaceae) % i J& (Rosa) & M #EA, H NN,
TefiEmE, Ret, 2 RIFNEFNILHEY), Rk
g A EEMA . BT ERS EE. KA
TN, PRI B I H Z5(R. chinensis) 17l
K, FBRHZIARH FER G MM EE R A —
(Nakamura et al., 2018). fHf3 22, B &5kt
B M PIEHIUN; KM BRI ER—, &
AR B BCA AU, B AR S A AR B ARG 5
(Zhang et al., 2021). k4, BF5ch — 5k, H
F R 75 2~ 4 (Nakamura et al., 2018). [K1lt, B
TR A2 1 R FH 3 2 R ) 0 2 DR RN R SR T RS AH

P TRAE N B AR, AR 2= b R 4%
HENEH AL G ARAE B MR SL I A IR R
BAFEREASERIVER ), S EORAE WA B2
ERCIIWER 7R, R R WBUIC, B R AT
(ZHa0aE, 2011). MEYEE R TR E Al ol RAEY) 1%
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RIS TR RE. S BT GBI I T g, F O R
5 i R DN TR P O S A R A 1) B e AN R
G TP IR 1 5 T e 1R R AL R R RN R R S A,
T 3 37 5 0 A 2 5 PR AR 2R R T R X L AT I A

ARE R A LB FR MG L . HEESE
(2016) & . T AR RERMARG B R FEHBRE
(2020) A 411 3% 75 (R. graciliflora) i) 2 i 25 BX iR
M, BT ORFIE R W T A DA AE K
TG b A AR MR 2R 5 AR SRS B K AR AR
Wi, 7 6 HOE B B B R N A R R A T . B
2155(2022) LA KPR (R. sertata x R. rugosa)3- Ak
AT 2 22BN AME A, WHERE T R BB R TR A A
IREFFREATHE TS, BAL T AR IRER R, R, H
REF AR H R FRIRIE A . T H(2012) L4
SRR R S AN A, o R AR R s e R AT
WEFE, i H AN a8 2 15 5 3 A v 10 26 DR R R O £ 15
oAt o BT R U R O 2 R B R AR R
RIE

(N0.C2021105002) F1 ] b 44 B AR 4 Ml 7= b 3 A Ak F e % % T
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FH T B 6 20 ) R R S AR E R B A B AR R
DAL b i 6o B 8 4 5 TR T e P T 7 22 DAASE A 4
SEAREAT IR AL o BRI e Al J7 R B SR R DR 1Y
AHTH, AERERE. SCBANE. BhRmk
RILEREMS . COA MRS AL AR R IED
HEAT A5 FIK AN s ) 1B A% 25 AR A T T RE . XA
2(2014) LL K #E (Gossypium  hirsutum) 7 - 44 K,
DL B-78] M I PR B 2 K] (G U S ) AT 5 1 43 £6, 5% )l B 1 &t
K (eGFP) Myl fr B K, X HEAE ¥ AR I ) . R AR
P AN o DA Je SRR 3R A IR 25 HEAT 0 W ST T
RIFHE A FHAIE T BRI RIE RS (H BT B
T BRI AR DL AR

A T U BT 3 1 25 B g SR AR R AT B A B SR A
Fo, FESL T EPHARTR AR R, DU I SR B
BIRME R R SCRF. T, DABT SRR A AR 2
AT J S 5 A B TR R A, o S BT S A
ALK FR, DL % i T 30 1 55 3 7 AL 1) 2 PR Ty
65 8 B FiE AR I = R R T

1 #MR5ERE

1.1 XBEME
PR L g K B T A e ROl R 2 35 OB A M o R
J5 [ Y 1 7 3% 8 (Rosa. multiflora Thunb.). GV3101
PN T B2 AN B R A P R A PR A A
DX2181G-GUS Jii #i 1 e v A alb K = e 3 1 TR e 41
B, HYREHACaMV 35S:GUS AR YL E
IR b 3E N 35S A B T3R5 H R A7

iR+ 3 % & (kanamycin sulfate, Kan). FJ4&F
(rifampicin, Rif)Fl5--4-5-3-15| Wk-B-7 %) % 1 1L Iig
(5-bromo-4-chloro-3-indolyl-B-glucronide, X-Gluc) I
AL B R R A IR A ] . e il B E 244
FAL 2R TG PR A A . GUSH L 7 LK1 .

1.2 W%

121 SMERKES

e HUAE KAt (1 22 4 A BT S T 28 (T 28 M2 ) 25 B
NAMERE, LB R, FEUE &G E T K,
W SMEARIRHI5-1050%h, SR FHKIRBE2/M o 43
R ORI 5 R HEAT I B AL FE(F2). SEHT5% LR
T308P, T AN [F) R B I U IR B Vs YOI YL AN T I

®1 GUSHRIL T
Table 1 GUS staining solution formulation

Reagents Required solvent dosage
0.2 mol-L™" NaH,PO,4 38 mL
0.2 mol-L™" NaHPO,4 62 mL
100 mmol-L™" KsFe(CN)s 1 mL
100 mmol-L™" K4Fe(CN)s 1 mL
0.5 mol-L™ NaEDTA 4 mL
0.1% Triton X-100 200 pL
20% methanol 20 mL
X-Gluc 200 mg
w2 HMEMHERTR
Table 2 Explant disinfection scheme
75% ethanol NaCIO im-
Treatments immersion NaClO (%) mersion
time (s) time (min)
A 30 5 10
B 30 5 15
C 30 5 20
D 30 10 10
E 30 10 15
F 30 10 20
G 30 15 10
H 30 15 15
I 30 15 20

5 B K Be3ak, BRIk 508 FETC ISR
TGy, &M AT EEMASIE, BN SME,
AT RERIW. BebhJa 106 16/ /8
NI BB L YR N (2242)°CL B IRIE NA0% ) A AT
T FE. 4GB HGEHT G LR ETE .
5 Y R=(75 Ye s R KU B P A ME 1R $7)x 100%;
L R = (48 A R A B3 3 o M A %) x 100 %,
JS TG = (RS A AR U P A ME R £)x 100 %

122 BEiEHF
DL 3 0 75 2L BONMRL, £ AR E6-BA (0.5
1.0 mg-L™"). NAA (0.01510.1 mg-L™")FIGA; (OF!
0.1 mg-L™") [ i B3 3% 5 i 37 (% 3) o FEAL BB 7110
L, BRI 3AAME R, RACEEE T 3K 4)8 5 Guit
[N

] 2 28 = (0 2F A A4 K o AN 4 )% 100%



1.2.3 EIESF
LR 5 350 1 AR WM R, ARG S AN [ SR S ik
B IRk 1) G TE Y IRk TP IR (R 4) . ARAL B A S,
FEMAEAP 3N AMEALR, RRALEEE B3I, 405 Git i
THARK

1 B8 2 K= R Jm P AR 2F B4 RO W R
S

1.2.4 HRIZH
DLEF 3 T B A T AR, RS AN R 3R 3
(MSF11/2MS). NAA (0.05510.1 mg-L™)FIIBA (0.5
F11.0 mg-L™" )i A A B 37 5 rh % 37 (6 5) o AR AL PR i
5N, BHRAEM3ANIMEN, BB E R 3R, 455Xt
ARRE . P AERERR RS AT G T

AR R R = (A R TG T P A T 0 B B I TR AR T A
#)x100%;

P 85 AR AR B = AR A AR B RN G B R AR
S

F£3 WEEURINREFRI M TR
Table 3 Treatment schemes for the initiation culture of Rosa
multiflora

Treat- Basic 6-BA NAA GA;
ments  medium  (mgL™”) (mgL") (mgL™)
A1 MS 0.5 0.01 0
A2 MS 1.0 0.01 0
A3 MS 0.5 0.1 0
A4 MS 1.0 0.1 0
A5 MS 0.5 0.01 0.1
A6 MS 1.0 0.01 0.1
A7 MS 0.5 0.1 0.1
A8 MS 1.0 0.1 0.1

e LI O IEb P (SIS
Table 4 Treatment schemes for the propagation culture of
Rosa multiflora

Treatments Basic medium  Sucrose (%) Agar (%)
B1 MS 3 0.75
B2 1/2MS 3 0.75
B3 QL 3 0.75
B4 1/2QL 3 0.75
B5 WPM 3 0.75
B6 B5 3 0.75

W BB SR AN RAA R R 287

125 HEBH

LLEF #7945 cm AR v oA R, 1£22-24°C. SLIKGR
J%492.5 pmol-m s A KR IR FRIKR, FK
MR TITRE TR, AR5 FIRUKIE BE DA 25 BRAR B 8 7
B, FHZ 0 RK(3%1:1 000 bL 451 7 B8 )= AR % 30
oyl R T AR K 3 R AR Ve 3R I A D B R
B4R G ER T . FNEERR40R AR
i, HE3W. 1PMHRSEHER.

JIIE 2= (B R FE AR H0) x 100%

126 RIFEFHUREE
AR B AR F VR . BL-80°CARAFIHIGV3101 4
B RS2 25 40 M T vk oK i AL o ZETC IR 25 R HL50
ULEZ SIS mLE &, A1 uLffi
HIDNA, B3R5, VoK ES o e O E
THA RS 8, DU O E T 37°Coki
TREFS > Bl o K B LRI VKK I AR RRB 0 Bl o #ETC
B AAE T B O R IIAN400 uLA S FiAE R LB
s IR, T-28°CHREIK N IR K5 721/ . HL100—
200 pL T Wik A £ & Kan LB 4R % 95 3 |, T
28°CHi 7R AR B B R IR R

1.5 mL&E 0%, IMA85 uL 2xTaq. 85 L
ddH,O. 10 pL %51 % (DX-F: 5-GTCCAGCTCG-
ACCAGGATGGGC-3') 510 uL Fi# 541 (DX-R: 5'-
TGCCCGGCTTTCTTGTAACGCG-3'). i i fie i
5] 5 B BE B0, TEEUREAR 9 FL A 43 AN 20 L
FIRREEY), 1ETCR AT BRECR A B B v AT
WK PCRIAME% 2. PCRx M FERF: 94°C34r 41,
94°C30 %>, 60°C1 %y %#, 72°C14>#h, 35 1E 3 ;
72°C1053 %l . BUPCR™ W4T B N Wl 5t Fe Fh bk A U
F5 IFHHEARR IR R

Table 5 Treatment schemes for the rooting culture of Rosa
multiflora

Treatments ~ DasSiC me- NA’Ai1 IBA_1

dium (mg-L™) (mg-L™)
C1 MS 0.05 0
Cc2 MS 0.1 0
C3 1/2MS 0.05 0
C4 1/2MS 0.1 0
C5 MS 0 0.5
Cc6 MS 0 1.0
Cc7 1/2MS 0 0.5
Cc8 1/2MS 0 1.0




238 HHAAR 60(2) 2025

127 RHBAREFEETEFEHERLES
B HU %S 2 () AT 1R PH R B R VK, R RS mL 50
mg-L™ Kanf125 mg-L™" RiffILBR &S 32 4L, T
28°CIREIKNIE K77 . W3 mLE#E, nA300 mL
450 mg-L™ Kanfl125 mg-L™" RifftLBRAKHE T2 3L
KE5FE, 550DgoolE N0.6-0.8IF {2 L5557 . #£50 mL
EOE N OSSR AT LB A RS 7758, 2 054 xg
E08Er, LB BT MA30 mLE B (51
mol'L™" MES (pH5.6). 2 mol-L™" MgCl, 1 100
mmol-L™" AS), iR el .

¥ 5 B 15 97 30K (¥ B 3 40 FHAE T IR IR AE S
RMER RS, AR R W3R ERE(F K
WP E SO EE S g AN A AL EE R ] ) 37K RS, SR
FILo(3*)IEAZ #6(3£6). 12U Jm K B /KB o i ik
B, AUEARR TR R K 7 5 BT R 72 5 (MS+30
gL' RERE+7.5 gL' B, pH5.8-6.0) N HEAT L HE IR
(24°CHERE 7724/, R N24°C. R 16/ R
[8/NH BEIE | B5 324 /N ). BREALFREEFISM, EEE
Ph3ANAMEAR, AP EEIX.

1.2.8 GUSHHARE

W SL B 375 (0 JC B F A WTBONS0 mLE O N, A
GUSH il L 2% T ik v, MESE(RER
-0.09 MPa)fi B 210508, ERME TR HH
O SR E B T 37°CH F- 48 N B 35 12/ DA
Fo EBRBEOE NI, TAN95% BT it ik
B, 78NN B Uk 20 L B I S RO W R T e A
Jii a3 LS (. X et g AT Geit- b, IF

F+<6 HT AT B AR R R ST T
Table 6 Experimental design for transient expression of ste-
rile re-generated plantlets of Rosa multiflora

Treat- Bacterium Vacuum Vacuum processing
ments ODgoo  pressure (MPa) time (min)

D1 0.6 —-0.06 5

D2 0.8 —-0.08 5

D3 1.0 -0.10 5

D4 1.0 —0.08 10

D5 0.8 —-0.06 10

D6 0.6 -0.10 10

D7 0.6 —-0.08 15

D8 0.8 -0.10 15

D9 1.0 —-0.06 15

EECSIRE
W I 2128 R = (e AR A G R KR H) % 100%

129 Sitoth
{§ FHSPSS Statistics V22 k47 % 7 B & MK 36
(Duncan’s% # b %),

2 &HR5WR
21 TREBHENTFERTFEREBYRN

A
ORI 35 U7 Z 0 T 22 BRI B RO (R T)R M, T
SEANS 0 2F 25 BUR W B OR e, s R e, A
29.6%; J7 BRI EDIRL, YINT.41%; HE6H
TTREH/HRE, BIERN0. KRR B
B I 2B, ARV BRI (EAH R RS DL R, RO b
6 USRI T JEE (A i i BARARR; 2 VR SRR B AR
WREEAR RIS DT, R 2R B ¥ 253 I 18] (1 48 i e
K. £k, Wi J7 A 35 e T 28 25 BUK) B
O 5 7 S0t i IR 2F 25 B VH B ROR (R 8) &
WY, T3 SRR 25 BT S ROR IR, A RN
96.3%; 7T ECH T EDIRZ, ¥17481.48%; H 'E6Fk
TTRHBRCRZE . SRR R AW 0 33 2 S A
FEBL (EHFN AR OLT, RS R U
PR B T VR FEE (R 18 n 2 S S I s R R %, TR
W7 A [FEIH R IT R R T2 25 BOH 35 RO K R

Table 7 Effects of different disinfection methods on the stem
segments with apical buds of Rosa multiflora

Contamination Browning rate Survival rate

Treatments rate (%) (%) (%)
A 11.11+0.00 a 59.26+6.42b 29.60+6.42 a
B 0.00+0.00b  92.59+6.42a 7.41+6.42b
C 7.41+6.42 ab 100.00£0.00 a 0.00+0.00 b
D 0.00+0.00b  92.59+6.42a 7.41+6.42b
E 3.70+6.42b  100.00+0.00 a 0.00+0.00 b
F 0.00+0.00b  100.00+0.00 a 0.00+0.00 b
G 0.00+0.00b  100.00+0.00 a 0.00+0.00 b
H 0.00+0.00b  100.00+0.00 a 0.00+0.00 b
I 0.00+0.00b  100.00+0.00 a 0.00+0.00 b

[FFIAN R NG S BR3¢ 2. 3 (P<0.05) .
Different lowercase letters in the same column indicate sig-
nificant differences (P<0.05).



1573 B BT 28 B v SR FH AR [ R P58 11 VR SR A ¥ T
THEI, KRB UK 5% 510%, 7EiiE
B P i 4 B 2 R R I TR 8 0 2 e PR 3 v, IR
SR BNTE MR LN 15%, 2T Bl A B R Bt
B INS IA) (R I FEAR . 25 b, e U7 REONEF AT
FlZE 2R B iR T T 5

£i b, JRELSERIIR MR IREE 25 B, L T
Ji%F.

2.2 FEIZEEBMEYE BT IR E N FF SR &
HRAE N

S 7O I 2R BRAE A A8 FR 3 E A KRS I
BT~ {E8FE:FREL I3 shis I 145 (R 9) K W,
TEA4. ASFIAGH VB 2F by, 32°998.89%; 1EA2
MATH IR ZER IR, NIT.78%; FFIKANAIFIAS,
0 2 % N96.67%; fEATH I F HRK, A
92.22%. fEA2H ) H i, N1.52 cm; ABHIF P
MRZ, N1.35 cm; e 7R IR A I s AT
1.1-1.3 cmx i, {EAAREMNEIRZ, N51TH;
ABIXZ, N5.07F; H e 7Rl o735 b it & rh 5o
A1NT-4.94)7 2 18], H{GAIKE NOKS, BiZER. e
T B 6-BAMK B 38 I 42 &, 6-BARAEIR
£ 91.0 mg-L™"; H4GAKE ~0.1 mg-L' i, HiZER
b & 6-BAYK B (19 1 I B, o A0 e E
6-BAKE I N2 5. MGAIKE O, B 2F %
U Kb E NAAK B 38 38 &, M bEE
SR8 IR 157 i B R I 25 B R AR I

Table 8 Effects of different disinfection methods on the stem
segments with axillary buds of Rosa multiflora

Contamination Browning rate Survival rate

WS PR P BRI R M Rk RS 230

NAAJK B FHE 0T AR, 24 GASHKE ~0.1 mg-L ™',
HA R i B S I B A NAAR BE 1) 38 T P A
(329). 4 LW, A2 ik 4l v 38 v 1 do M 97 3
A4 RGN AR K B R IR 2 AG A 2 4%
B R .

Bl BEETEAR G shis Rt LA KOIRES
A1-A8[H33. FFACBEEA10ME, FHHZEMINIMEK, ST
HEH 3. Bars=1.5cm

Figure 1 Growth condition of Rosa multiflora on different ini-
tiation media

A1-A8 are the same as shown in Table 3. Each treatment is
inoculated with 10 vials, each vial is inoculated with 3 ex-
plants, and each treatment is repeated 3 times. Bars=1.5 cm

RO A FAEAE KRNI R B0 B 3 B R R B
Table 9 Effects of different plant growth regulator types and
concentrations on the germination of Rosa multiflora

Treat-  Germination Plant height Number of
o compound
ments rate (%) (cm) )
leaves (slice)
A1 92.2247.70a  1.30+0.50 bc  4.37+1.39 cd
A2 97.78+1.92a 1.52+0.59a  4.94+1.72 abc
A3 96.67+3.34a  1.20+0.59 bc  4.45+1.46 cd
A4 98.89+1.92a 1.25+0.50bc 5.17+1.41a
A5 98.89+1.92a 1.11+0.39c  4.74+1.64 abcd
A6 98.89+1.92a 1.35¢0.45b  5.07+1.61 ab
A7 97.78+1.92a 1.15+0.48 bc 4.17+1.71d
A8 96.67+5.77a  1.25+0.41 bc 4.69+1.77 abcd

Treatments rate (%) (%) (%)

A 3.7046.42 a 18.5246.42 ab 77.78+11.11 a
B 7.4146.42 a 25.9316.42a 66.67+0.00 a
C 3.70+6.42 a 14.81+6.42 ab 81.48+6.42 a
D 7.41+6.42 a 11.11+£0.00 b 81.48+6.42 a
E 14.81+16.97 a 14.8146.42 ab 70.37+16.97 a
F 3.7016.42 a 0.00+0.00c  96.30t6.42 a
G 11.11+11.11a 14.81+6.42 ab 74.07+16.97 a
H 0.00+0.00 a 25.9316.42a 74.07+6.42 a

|

18.52+12.83a 11.11£0.00 b

[FBIA R NG - B R 22 57t . 3 (P<0.05).
Different lowercase letters in the same column indicate sig-
nificant differences (P<0.05).

70.37+12.83 a

A1-A8[F 3. [FFIAF/NE FRER R 2 5 B3 (P<0.05).
Al-A8 are the same as shown in Table 3. Different lowercase
letters in the same column indicate significant differences
(P<0.05).
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e AEMREE R (R10)R M, FFEARIECIFICA 1 AEMR
g, $1993.33%; {ECTMC2HMIEMR R KL,
¥%1°588.33%; {EC5-C8H (IEMR KRR, 5N
81.67%-. 81.67%. 78.33%#186.67%. #£C3 [
BIEREUR K, A9.781; C2hikz, H9.30M; H

4.0
354 be
3.0 -
2.5 -
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1.5
1.0 4
S 05-
0

a

bc ab bc c

feration coefficient

B1 B2 B3 B4 B5 B6
Type of culture medium

B2 SRR B B R A
B1-B6[#4. /NG5 % 5 5% (P<0.05).

Figure 2 Effects of basal medium types on the proliferation
coefficient of Rosa multiflora

B1-B6 are the same as shown in Table 4. Different lower-
case letters indicate significant differences (P<0.05).

B3 BRI A AR R A R A KRS
B1-B6[AF&4. RIS, BRI NIMEK, FRAbREE
= 3. Bars=1cm

Figure 3 Growth condition of Rosa multiflora on different pro-
liferation media

B1-B6 are the same as shown in Table 4. Each treatment is
inoculated with 5 vials, each vial is inoculated with 3 explants,
and each treatment is repeated 3 times. Bars=1 cm

B TR LT 3 A R H Y T6.68-8.85 2 []; kAL
H 2 MR EZ R fECAH IR RS RAE, AR
HRFRKIE; C2RICeH Rz, A HRRKHR
I, HueR b E AR A AR R KBRS . IMSH
B fih By 75 B0, BE A NAAKEE 380, AEAR R AR,
SEEEARECE N, AR RIRESEGEE; LA1/2MS Ry gt
TR, BEENAAIKE 380, AR 23, 7
AR, R RN G - IMS y ZE At 55 57 JE B
B 5 IBAVR FE (386 0, AR 2R, P3O n,
RARAS T, LL1/2MS N FERlR; 77 1), B IBA
WEEMIRE N, AEARRI N, P4 R, R AR
B . NAA L IBALY H A i i3k B 35 4000 1 P A 1 AR
RIGIER, HNAAXTAR I EEE R K TIBA. 4L,
AT E CAN BT S5 3T R P AR v A AR AR AR B 7R

25 KESBE
TP PRE R R R K% R (&15), R RS
t, 30K JEGi Tt i % N 98%

2.6 FRILENE ERBETRIANRN TN
Off b B ARG 1 4 A I RS B PR AR (R 11
K16), A [F) AL B 3 kR I RIA R B, D8I
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Figure 4 Root condition of Rosa multiflora on different rooting media
C1-C8 are the same as shown in Table 5. Each treatment is inoculated with 5 vials, each vial is inoculated with 3 explants, and

each treatment is repeated 3 times. Bars=1 cm

R0 A FIETRIEAC 5 0 B AR (5 R

Table 10 Effects of different media formulations on the rooting of Rosa multiflora

Treatments Rooting rate (%) Average number of roots (root) Root status
C1 88.331£2.89 ab 8.22 Short roots, weak growth
Cc2 88.33+2.89 ab 9.30 Strong roots, grow well
C3 93.33+7.64 ab 9.78 Short roots, weak growth
C4 93.33+2.89 a 8.85 Strong roots, grow well
C5 81.67+5.77 ab 8.25 Short roots, weak growth
C6 81.67+2.89 ab 8.47 Strong roots, grow well
C7 78.33t5.77 b 6.68 Short roots, weak growth
C8 86.67+5.77 ab 7.18 Short roots, weak growth

C1-C8[A3&5. FFIAFR/NG TR IR % 7 . % (P<0.05).

C1-C8 are the same as shown in Table 5. Different lowercase letters in the same column indicate significant differences (P<0.05).

B5 B3 A AR R A R R
(A) AR LHETAN; (B) BRI, (C) BIR30K /G
FItttk. A EE A0 LR, EH3K. Bars=1cm

Figure 5 The transplanting process of rooted plantlets of
Rosa multiflora

(A) Rooted sterile regenerated plantlets; (B) Plantlets on the
first day of transplanting; (C) Plantlets transplanted 30 days
later. Transplant 40 rooted plantlets per replicate and repeat
3 times. Bars=1 cm
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P11 AS[F) b B X 5 A o 3R A 200 ) 5 )
Table 11 Effects of different treatments on the transient ex-
pression efficiency of Rosa multiflora

Treat- Transi_er_1t expression Staining effect
ments efficiency (%)
D1 14.07+12.24 d Pale blue, flake area blue
D2 30.63+2.44 cd Pale blue, flake area blue
D3 65.27£17.71 b Blue, flake area blue
D4 52.38+£10.82 bc Pale blue, leaf blue
D5 15.87+5.72 d Blue, flake area blue
D6 52.89+17.16 bc Blue, leaf blue
D7 4.76+£8.25d Blue, leaf blue
D8 96.304£6.42 a Blue, leaf blue
D9 31.19+£7.84 cd Blue, flake area blue

D1-D9[AI%6. [FFIAFE /NG5 R R % 57 W3 (P<0.05).
D1-D9 are the same as shown in Table 6. Different lowercase
letters in the same column indicate significant differences
(P<0.05).
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TG, XA 85 AR IR 5 A R U
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IBA. AWFFLRY], NAASIBAYHA (it B 5 i i

BE6 AN B T B A H GUS et iR

D1-DO[FFK6., FFALBEEFN3NA, B3 IMEA, b ES 3K, Bars=1 cm

Figure 6 Effects of different treatments on GUS staining of sterile regenerated plantlets of Rosa multiflora
D1-D9 are the same as shown in Table 6. Each treatment is inoculated with 3 vials, each vial is inoculated with 3 explants, and

each treatment is repeated 3 times. Bars=1 cm
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Tissue Culture, Rapid Propagation and Efficient Transient
Expression Systems of Rosa multiflora

Xuemin Cao"*", Ying Bao®", Yuexin Zhang" ®, Ruijie Li" ?, Jianxin Su"®, Wei Zhang™*
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Sciences of Huazhong Agricultural University, Wuhan 430070, China; *Hebei Key Laboratory of Plant Biotechnology Re-
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Abstract A rapid propagation system via tissue culture for Rosa multiflora was established using the stem segments
with buds of the current-year as the experimental material. The results showed that the best explants were stem segments
with axillary buds. The best disinfection method was to soak the explants in 75% ethanol for 30 seconds, and then soak
them in 10% sodium hypochlorite solution for 20 minutes. The survival rate can reach 96%. The optimal bud-induction
medium was MS+1.0 mg-L"1 6-BA+0.01 mg-L_1 NAA+0.1 mg-L"1 GAs. The budding rate can reach 98% after 30 days of
cultivation. WPM was the best basal medium for the proliferation of sterile regenerated plantlets, and the proliferation
coefficient was 2.87. The best medium for rooting was 1/2MS+1.0 mg-L"1 6-BA+0.1 mg-L_1 NAA, and the rooting rate can
reach 93%. The transplanting survival rate of sterile regenerated plantlets was 98%. On this basis, the transient expres-
sion system of R. multiflora was established. The results showed that the optimal transformation conditions for transient
expression were ODggo of 0.8 for the bacterium culture medium, vacuum negative pressure of —0.10 MPa and vacuum
suction twice for 15 minutes each time. The transient expression efficiency can reach 96%. The results of this study laid a
foundation for the establishment of regeneration and genetic transformation system of R. multiflora, and also provided
technical support for studying on the gene function of Rosa plants.

Key words Rosa multiflora, rapid propagation, sterile regenerated plantlets, vacuum infiltration, transient expression
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