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G, gl EFRT M2, 28t wR kx
ok, BER, #H, BES
A R S, L 255083; 2 M DA AR, 1 2550905 i ANl TR B, i 255300

WE  HE B (Rubus fruticosus) APF-190THRAMN AR R, DAL 2 2R BONAMER, PR0T T AR R0 EE . JEARE 7%
BB R AT RPN SR BT ES 7% . AR AR S0, JE— B W AN IR B oG LB AR K s . S5 R
B, FI75% & B 75 3070 Fi & 2% Yk SRR AN T 57 40 Bh oy T8 45 25 BEAME M f (9 95 5 58 WIAR S 3R S 1 R B A MS+
1.0 mg-L™" 6-BA+0.2 mg-L™" NAA, 1% S Hi5100%; ffEH45HE 773 IMS+0.8 mg-L™"' 6-BA+0.1 mg-L™" NAA; ik
MREEFRHE A 1/2MS+1.0 mg-L™" NAA; SR # I I B R s F=2:1 (vIv)e %W F0EEST T Fast ) B AEAPF-190 T Fi 4k 14
R, NHASAL A 7 SRR R 2 T BOR T R R AR B e T AR

EHRIR By, SMEAK, HIUETE, WTEEER
Limih, Frig, EZIE, M, ZEE, B, 1E, &, BER, X#, EES (2026). EEAPF-190T 2B &R mH A

RARES. HE 61, 136-145.

" % (Rubus fruticosus):f & % Mkl B 1 )&,
HMvkZ NEL . FEREEREAR, Rt f,
IR TR B, . BA. St kgt
JFR S (BEMR 0, 2013; XIBEHY, 2018). AR E
MR iR A, B RAETh R (Xu
etal., 2023). APF-190T& [ K21l N T8
FACHEE IR SR, AP R AR KRR, X E L
JoHl, FLE iR, RAERENE L, KRR,
FLit %47 (Clark, 2017). [ 2 9 2 %5 (1 35 7= [
H19874E 5| NG, PoMEUEEA WK, 122010-2020
F, BREEAFA1 550 hm* k%6 700 hm?
(ZE4EMREE, 2012; WUk, 2024). {F %5 Ak T R RR 42
BN ER, RAE AR F R B 2 BTGB
FERERSE 5, 2022), A HAREE HEEEAFT.
E2k. 46 SAREEZ F (Bray et al., 2003; Thompson
et al., 2004; LW, 2004; D6nmez et al., 2024).
FEAFIMRBE R B AR AT 5 800 SAREATT
25 1) 3L (XU R A, 2018) B 28 MK, K3
B(E, HarAxamN, SEURA MR RIERE

e H #A: 2025-02-20; #25%2 H #i1: 2025-06-03

% (Aguilera-Arango et al., 2019). FF4di i AE 4 Z K
PR, SRR NIRRT, R SR A ) T
Al i (Debner et al., 2019; ER & A175 |, 2023).
FIF 2 B R R  BEA AR R AR BEAT IR AT L $2 4l
A, ATRBEEETT IR, B354 =g R4, ik
K F i K % 5 #E 4 (Gichaba, 2019; Rosca et al.,
2022), HHf, ©XfE%E A Triple Crown. Arapaho
FThornfree i) 4H 55 P B 4k R IT B 7T, HILA 1) &
B H UG TR A R, BT RECBUIK, ANRE 2
A= FE K (Donnelly et al., 1986; ZEifg#id 2011; B
Broty, 2013; XML, 2018). AHIF ST AE HT AT ITH 5=
fih b, XTAPF-190T %5 0 B 1 55 7% S 3 5 A A AR
ITWETE, M TIREHARKR R, BAEART) WEH
FRBEHOR SRR, JF 0 BT I 104 J A RS X G 0 25 4
HEARFG, 9P TR G 51 E el

1 EIHH
20224F 8 1, M T M T 8 B A= it Ml 45 fE AL 1

HATH: (A% EATRITRI(No.2024TSGC0442) 11 4R 4 BLASHHE B FEHA 7 236 1255 536 (No. SDAIT-31-08)Fil 111 7245 52 b

ST BT 11 X 3 3 (5 R R #52[2024 1195)
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(118°33'2"E, 36°41'45"N)ik: 35 A4 37 L 2 4% (Rubus
fruticosus L.) APF-190T—4EAE8THY, 1B NAMEAEF KL

2 BFERSSEFEE

21 HEERALE

WPFESIR UL LRI R, BUBRR AR A HIJow &t
T AW R8T K58 emif/NBL, &
R, FIEE RS R R ORI Ve, B SRR P 307
B KRR DT R1.5-2.0 e BRI E 2B, BT
TAEG B, H75% L HER 4 RW30A, T K dE3
R, RIEH2% NaCIOW® R 7 iRz iz i4. 7THI1153
B, ERKIBESIR, e R AT K 5 o R B
JE IR BRI emfg b, R EMSHE IR
b, GG RER. WAERAEE R,

22 HIRIESF

221 BEXREFEMFE

LAMS. 1/2MSHIWPMJy % A #5555, 730 gL
REMEAIT gL 52 fg, pHIE %5.8-6.0, i /k K K5
& F o K T B T I 25 B BN [ A R 2
o BRALEREF30N AMEAR, EEIX. FFRI0KE
M ZLB AR DL, Gt 25 TR AR K

222 HEPEKATHRM®KL
TEMSE:AK: I 5 h 75 I A [RIK FE 116-BA (0.5, 1.0
2.0 mg-L")FINAA (0.1. 0.2f10.3 mg-L™"), #ATHEY
ARG . REEREEF 304 AMEAR, B3R
FiFR30 K Ja Mg 2L B AR KR, Guit 275 %K.

2.3 RS

Bhade A= AR P FIAR L RS 1, B Ph A8 IR AN [R) R B
6-BA (0.5. 0.8711.0 mg-L™")FINAA (0.05. 0.10%!
0.15 mg-L™")IIMSH; 37 3 b kAT HATH B 55 . EAC PRI
Fh20/NAME R, BRI, BiIE30KJa ME LB K
RO, GETEHASE ZF 9 TE R 2.

24 HEIREESF

PAZEK21.0 em{aoH: 528 Rk}, R385 10 2 U
JE T ARMSEE IR A, WIS RV B A K
T FINAA (0.5, 1.0M11.5 mg-L™"). Fab##EERI30
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A, EE3R. HiFRI0K ) MEZEBUAEMRE N,
Gk E,

25 KEBH

PR B8 i s R = i AR 3R, B
HERT, Vel R EE IR AL, BREANF IR, &5
R BB R g A =1:1; 2:1; 3:1 (Viv). Bk
J& BT 2 J8 AR R A SR AE90% LA B, BN
(25+2)°C, & MR . 28 J5 18 AR, e
M. B4R G Guit s R

2.6 HIBELE
S5 H 4 H Excel 20203 (403 . >R I SPSS 20.0%K
34T $0 48 0 M B F Duncan i K 56 22 57 B 3 1
(P=<0.05). FIHLLT AT IHE.

15 Y Fe=(35 Ye A AE 1A B0/ e Tl A AR AR S )%
100%;

o Ak 6 =46 10 A1 A A B0/ 2 Tl A AR Mk 8 )%
100%;

A7 1% H =47 T A1 AR 4 B0/ 42 Tl A1 A AR 2 )%
100%;

ZF 5 T e = (1 RS 1AM R B0 o A A A
#7)%x100%;

BB F K= S R A SRR A

AR R =R ZE R B R 2 50) % 100%

3 HZR5ITR

3.1 FRIEZHEXIMEFESHRAF N
HMERFH2% NaCIOE I AN 7)Y B I [E) X Eb i
R, WHETHB, SMEARTS QR AR (N20.00%),
AL A X AR (N6.67%), 1735 K (973.33%)
(B1B). i BRI (A4, V5 R R E T, W40
B, AMERTS YR 5 m (90.00%) (BEI1A); F5 i F i
Rt K, V5 4R RAG, AT R IR, 8115 B,
AME ARG G2 33.33%, 1EHE 1k % I 1 (15 28.89%),
AME RIS F7 BT B, T RS e SR IR U (B
1C)ALIE I AMER R FR15K, AT LIS AEK, o ff
4, SRS ES YL (D). LA T e A TS Yt
B MR 2 (K1), #E M HT75% ClEH#E30
FPHC52% NaCIOVE T B 7 0B i v 7 7 5
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3.2 ARIEXIEFEIVIRIEFFIG

ANRI BE AR 55 77 5 0 AR B R I FE AS [ (R 2) . 78
MSH;FRFEr, ZFi% T R Hm (N63.33%), HERAEK
AHEE, HRFHEZ AHFKREK, FHFLKE
1.41 cm. WPMHEiF=%: ERZEBRK B R, FiHFH

(N52.22%)LEMSE: F: 341K, TFHZEK N1.13 em. 7F
12MS$; 7R3, |, 2R 2 R mK(C30.00%), =EE
KiRgg, i kHE, SPHHEKACH0.86 cm. LiE & 1
TabR, B MSH: 77 o B A 25 B o 37 I B AL B A i
IRk,

B BASMERE T
(A)~(C) #MEEIEFI5R ((A) 2% NaCIOW #4453 4t; (B) 2% NaCIOW #7430 4t; (C) 2% NaCIOW #1143 #1); (D) A A M15K
Bars=1cm

Figure 1 Disinfection of explants in blackberry

(A)—(C) Status of explants 5 days after inoculation ((A) Disinfection with 2% NaClO solution for 4 minutes; (B) Disinfection with
2% NaClO solution for 7 minutes; (C) Disinfection with 2% NaClO solution for 11 minutes); (D) Status of explants 15 days after
inoculation. Bars=1 cm

R1 NaCIOJH R 5] XF FEAFHME A5 Je 3R 16 3 5L

Table 1 Effects of the duration of NaClO sterilization on the contamination rate and browning rate of explants in blackberry

No. 2% NaClO (min) Number of explants Contamination rate (%) Browning rate (%) Survival rate (%)

1 4 90 90.00+0.10 a 3.33+0.06 ¢ 6.67+0.05 ¢
2 7 90 20.00+0.10 ¢ 6.67+0.16 b 73.33+0.29 a
3 11 90 33.3320.12 b 28.89+0.02 a 37.78+0.08 b

HAE AR EE P EMEbRAER; RIS R/NG 2 BRI XS E Rk 22 ¢ 2% (P<0.05).
The values are meanszSE from 3 replicates; different lowercase letters in the same column indicate significant differences
based on Duncan’s test (P<0.05).

w2 PREIEAE IR BB TR

Table 2 Effects of different basic media on the primary culture of blackberry

Basic media Number of explants Induction rate (%) Shoot length (cm) Growth condition
WPM 90 52.22+1.61b 1.13+0.21 ab ++
MS 90 63.33+1.05 a 1.41+0.38 a ++++
1/2MS 90 30.00+2.79 ¢ 0.86+0.27 b +
g (FBEB L FR KB, R KHTS . BUEA3REE I ERER; VA RN B8 XS E i3k 2 5 5 2
(P=<0.05).

The more the number of plus signs (+), the better the growth, and vice versa, the weaker the growth. The values are means+SE
from 3 replicates; different lowercase letters in the same column indicate significant differences based on Duncan’s test
(P<0.05).



3.3 FREEIEKBATHRXIRIEFRHORI
AR FEB-BARINAAL A 5 BAEHARES TR AN [F) (R
3; E2A), AAIKIZ6-BAFINAALL AN 215 554 1 i
SUm . (EQUIANEE A, AbEESFIALHRT I 2 S R
(F179100%); T ALEE 1352515 T F AR AR (984.67%)
AbPES AR B B b, AR T AR AR, o iR aR (B
2B). Zi&r & UHEE, Wi hH5 (1.0 mgL 6-BA+
0.2 mg-L™" NAA)Z B4 2L BRI SR N iR L R

3.4 AEHEPEKET IR EE SRR

AN[R A FE 6-BARINAALL £ T SE 25 16 FE 1% 7% 45 SR W,
Wb FESAN T8 G R AR (15 12.51), HF 38 R
=1(P93.83 om), HFE G AN E FFAEKHER(EI2C); AbPE9
WV A EEAR(2.39), AEZFANSE, FEEA ROK B
PREL . S5 S TR R 3 A PR ARG B TR A A K
P20 4 90.8 mg-L™' 6-BA+0.1 mg-L™" NAA (#4).

3.5 AEHEMEACEBFIXERIEFFHOR
AN [E) AR A K R 5 7 4H 6k B 2H 5% 1 AR AR R i) &
REH, MNAAKE N1.0 mg-L7 B A i 2 5

3 AEHEY A KA IR B AR AR TR S0
Table 3 Effects of different plant growth regulators on pri-
mary culture of blackberry

No. 6-BA NAA Induction Growth
(mg'L™") (mg'L™) rate (%) status

1 0.5 0.1 84.67+7.02 ¢ +

2 1.0 0.1 86.67+6.71 c +

3 2.0 0.1 92.2246.36 b +

4 0.5 0.2 98.89+1.92 a ++

5 1.0 0.2 10040.00 a ++++
6 2.0 0.2 96.67+3.21 ab +++
7 0.5 0.3 10040.00 a ++

8 1.0 0.3 93.33t1.91b ++

9 2.0 0.3 94.33+3.22 b +

his (+) BB 2 RN KB, R AKHBgS . BE N3IKE
SR E bR e, FFIAR/NG F R8RS B E i vk 2
5 &3 (P<0.05).

The more the number of plus signs (+), the better the growth,
and vice versa, the weaker the growth. The values are
meanszSE from 3 replicates; different lowercase letters in
the same column indicate significant differences based on
Duncan'’s test (P<0.05).
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(1£97.78%), “V¥IMREN5.11%%, W AKA, MRE
5, BAIREZ (812D, E); NAAKE 40.5 mg-L ™',
AR A N52.22%, T IIMEN2.44%%; NAAIKE N
1.5 mg-L7'If, EMRZE N96.67%, AR5 ML A
GUL, M E R RO . Ik, BT AR AR
B35 91/2MS+1.0 mg-L™" NAA (%5).

3.6 FRIERMBFHATM

B AR E F TR T R, AR T B
BT RGOS K (KI2F, H)S it 45 R EoR, M3t i
R R A =201 (Vv 4R TR R B (R
95.56%), HEARA KA, o R EF R, BTR RS AR K
(EI2G, 1); #m A E =11 (VIV)IF, L8 S R
AR(N33.44%), TEMRAEKERE, AT, BoR
WEAT=3:1 (VIV)INF, ZH 8% 1 O 2 983.33%, MRk
K18, HIEH(%6). Lia i, e A it
FER AR R 8 =211 (VIV).

3.7 Ve
SRR ARCRIR) Tz, BAEZEYR KB, by A
WS (XA, 2018). A i 2 22 B bt Jy A4 5
JARAsE, HARG @A B, i R i R se
PR ETE. WTCR M, R IR 2B 1-2 em/h
B, BANEBATH1-2A0M5F, fEidE IR b,
I E A R R AT IE80% LA (4= #ESE, 2011). A A
K Wl Prime-Ark45 B & it 2 115 3 R A T 2242 (Bag-
hdady et al., 2021). [k, AHF 77 4% £ 22 %5 APF-
190T 2B AE NAME R . T AMEAIET Y, HE
SR G SRR IR DI OGP IR, W BV EE R A IR
AR LEERTEK S (Kefayeti et al., 2019). J+3K
BEPERCK, KSR E A EORIA WAL ), A XE
YA R AT /N . 7E AR AME R T, F
2%—10% X MR HE WL A LB, KEMAREE
(Dénmez et al., 2024). ARFFFRY, HEFELFEHTH
T T ) 9 ) O AR RS R [ o I R B i v
g K 2 S BUMEARR R T & T BRI K
B [, CE R ROKE, SiE s g, Ao
KW, FH75% BT B 30D L A 2% Uk U BRI W T
BET M B RO e

WA B 370 B e A R R B A MS . WPMA
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B2 EAHERER RN

(A) ZBSMEE; (B) M5 (C) 464K, (D), (E) AERFE T, (F), (H) FHAMERE; (G), (I) ¥, Bars=1cm

Figure 2 Establishment of the tissue culture and rapid propagation system for blackberry
(A) Stem segment explant; (B) Axillary bud induction; (C) Subculture plantlets; (D), (E) Adventitious root induction; (F), (H)
Regenerated plants; (G), (1) Acclimatization of plantlets. Bars=1 cm

1/2MS % (Fathy et al., 2018; Lapiz-Culqui et al.,
2024; Clapa et al., 2024). A7 ERY, PLEERZEEL
NAME, YIHREEFREE, MS. WPMAT/2MSE; 77 3£ 3
Al S, MSEFFREE B ZEEE u @, FHHE
W%, X 5Fathy%(2018) I Fi 45 R —%. MSH;
FRHE T R IR £ L 2 5 T WPMAI1/2MSH; 77 5,
MRS FENMETTRHAS, 5o G
3, $EmRRE B A H L AR

Y AE AT H R R P e . Y

HY B IR AR B R OE R R ) 285, AR
FRRE PR, B R [ A [R) SR A T e R A K T
IR0 AR BE T AN e Y (A 4EpR S, 2009). — 7
T, AN AR R B AR EEAN ], 5 — 5T, A
[ it B AS [F) 2% B FRAE R A 22 5%, SR HL B A 77
YRS A S TR RE T, S B R A K T
e A 22 5. 6-BAR T 4 7 R R KM, B

I 05 240 P 53 RN ZF A3 A (R 15 5%, 2024) . 2Rl AR
(2011)WF 7L £ W, 7ETriple CrownHEREHIAES F7 I
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Table 4 Effects of different plant growth regulators on proliferation culture of blackberry

No. 6-BA (mg-L™") NAA (mg-L™") Number of explants  Multiplication factor ~ Stem length (cm) Growth status
1 0.5 0.05 60 4.75£0.71d 1.08+0.36 d +++
2 0.8 0.05 60 6.50+1.60 ¢ 1.85+0.64 c ++++
3 1.0 0.05 60 7.38t1.51b 1.81£0.48 ¢ ++++
4 0.5 0.10 60 7.50+1.31b 2.45+0.29 b +++
5 0.8 0.10 60 12.51+2.33 a 3.83+0.45a +++++
6 1.0 0.10 60 7.75£1.67 b 2.78+0.33 b +++
7 0.5 0.15 60 5.25+1.28 cd 2.85+0.34 b ++
8 0.8 0.15 60 5.13+1.24 cd 2.90+0.65 b ++
9 1.0 0.15 60 2.39+091 e 1.55+0.45 ¢ +
I (+) B 2 R KB, R KBRS . BUEASRE SR T HME bR, R RN FRER SR Rk E R B E
(P<0.05).

The more the number of plus signs (+), the better the growth, and vice versa, the weaker the growth. The values are means+SE
from 3 replicates; different lowercase letters in the same column indicate significant differences based on Duncan’s test
(P<0.05).

®S AR A AR T B A AR TR S

Table 5 Effects of different plant growth regulators on rooting culture of blackberry

No. NAA (mg-L™") Rooting rate (%) Rooting number Growth status
1 0.5 52.2245.09 b 2.44+0.52 c ++
2 1.0 97.78+3.84 a 5.11+0.66 a ++++
3 1.5 96.67+3.33 a 3.88+1.16 b +++
I (+) B S RN KB, R K FBES . BUE AR E ST HMELR MR, R E/NG =R AR A 0% i B 3%

(P<0.05).
The more the number of plus signs (+), the better the growth, and vice versa, the weaker the growth. The values are means+SE
from 3 replicates; different lowercase letters in the same column indicate significant differences based on Duncan’s test
(P<0.05).

26  N[F|ETUN BARR AR B 2 TR
Table 6 Effects of different substrates on the survival rate
after transplantation of blackberry

HN0.5 mg-L™" 6-BAR AT &AM 1A 1 & AT AE K T
., NAAJB TAEKFERMIE, w kg bR AR,
Baghdady % (2021) # 7t & B, 1EMS K 7 &= b ¥
1 mg-L™" 6-BAFI0.1 mg-L™" NAAX}Prime-Ark45 8 4%
LB PR R BT IR SIS IR I R

Growth
status

No. Turfy soil:vermiculite Survival rate
(VIV) (%)

1 1:1 33.44£8.31 ¢ ++ G o -
41 A ZE B A Nk 4722 7 7 >
2 2:1 95.5613.84a  ++++ #,fnhb; «Zué frI2F B :ﬁtﬁi,ﬂ,/\lﬁﬁi IHEHEI IR, u1
5 S . A ‘\«H‘/T Ry +1. -

3 31 63331393 44t SEBLMGE ST . $/N% (2007) KIIMS+1.0 mg-L

: 6-BA+0.05-0.2 mg-L™" NAAIE & B A Karvarid & i
I () B % F R K AT, 2 KNS . Bl 3R

B E bR R R, RSN R/NG RS X E ik 2=
5 &3 (P<0.05).

The more the number of plus signs (+), the better the growth,
and vice versa, the weaker the growth. The values are
meanszSE from 3 replicates; different lowercase letters in
the same column indicate significant differences based on
Duncan'’s test (P<0.05).

[t 5, 15 R ECN8. KefayetiZs(2019)%} Chester
thornless B & FE AT 7 W AE B 7%, SRR, EHH
2 mg-L™" 6-BAFI0.2 mg-L~" IBAMRE 352 5L [ 3365t % &t
w, P 2E9.661, HINGA B IK BRI K .
Gichaba (2019)#ff Fu A I, 7E3GFE S 77 HIE Y PR AR R
Fr R rh 6-BAWK [ T A e AR K. ARTR R
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W, fEAPF-190TH 5 5 7% o, 6-BAIRE T B E
0.8 mg-L™" LA i 4 & 5 b, MS+0.8 mg-L™' 6-BA+
0.1 mg-L”'NAAE ¥ % A APF-190T 19 58, 4 i 2 %
A512.51, ZERKHGTF HAgCH: o AT B 2R U AR
ANE SRR R A 2 (B 2 5, S EUA R G AR A
TP LRI TR AP RFR AR, 7@ sk 24 55
Mt — IRk

AR IR R AR A B B I OCR IR YT, RIFIOAR
R IE AT . T & L% (2012) K BLIE &
0.2mgL™ IBARIMSH; 35 3, AN 5 25 A M %3k
100%, HAR#EZ . KHBLF. NAAKLHE [E R 3RS HL 4T
AR R, A TR PR B AR B R R
0.5 mg-L™ NAA, ZEH%5%100% (Z#E4E, 2011).
Kefayeti®(2019) H A~ [ 2 1 IBAFINAAXS Chester
thornless M %5 47 A5 # B 5%, 45 % 5.750.4 mg-L™
NAAKL B 4 IR B 2 HARK K o FERE IR BRI
M2 gL b R AT 4R SR A I ZE AR R (Fathy et al.,
2018). AS[F] i Bl FE AR BT AR AEAR SRR AN B AR ), A
BRI S TR H AR KRR
BT R AL S & PR S, DASEILR AR AR S T2
R, R R B AR E s S AR e .

Wi 0 5 8% R 2H B B\ SE IS = R B U B B
SR IS D IR, B OC R B AR 0 (1 RE A s 48
Ao ZRIFIESE(2011) B F R W, Triple Crown B AE 7T
112MS$5 77 2 AR fiL 26 1578 100%,  {H AR AR 1 78 e Ik
T B S W =4:3:2 (VIVIV)IIRE I R A K, RO
FANNT3.33%. HAEWG M BEHEERERE 25 KE
Ve BERE=11 (VIV)IIEERIE S, 735 N98%
(Kefayeti et al., 2019). B FEfJEK T BERA:
b +-=1:1:1:2 (VIVIVIV)IFR G R, B H R T 1
RS R AT IE97% LA b (E /N %%, 2014) . Topgu
(2022)fF HHE B PR % =3:1 (VIV)RITR & IR, B2
ZH 5 TH RS FR G Rk 100% . 3 i I be 75 7 AR K v
H5FS M ISP, AW FIRE, FOR g =
2:1 (/)BT 2B VI O 2 g, 1895.56%, R
BoLL AT AR R e, N e B LR R R R S

AW FE LLAPF-190T 2 %5 47 Il 5 25 BN AN 1A,
AL A THSR R R, B T RS IRE
BB B R By, W A BA12.51, BERRIEEREN
95.56%, AR E WML T EAR . Rokok R
AR I R 5 AE AR & B A A R L,

5 pi 2T CRISPRIE A 4 4H-H AR #L A e AR HL AR O
JEER, b R IR Ry T EAR S, Sl R
it SSRGS HE 0 R PR AR 2 S R PR e, B 75
MREEF R AUH 5 AR R

{EE Ak SR

U SERSRES S o MR, RS IR SO, TR
S 5L BE, FEA, [, 230, whE
R, Ay, mEK, Wit 25, 24
BRLFE, EEs: WEIFRIIR, 1855
By RIXEESBH
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Establishment of an In Vitro Regeneration System for Stem
Segments of Blackberry APF-190T

Shuaishuai Feng', Feng Qiao', Aihua Li', Xuan He?, Tingting Jiang', Wei Han'
Yangzong1, Quanxi Li', Ailing Huang1, Jin Liu®, Deyun Tan'
'Zibo Academy of Agricultural Sciences, Zibo 255033, China; Zhoucun District Agricultural and Rural Bureau, Zibo 255090,
China; *Shandong Agriculture and Engineering University, Zibo 255300, China

INTRODUCTION: Blackberry (Rubus fruticosus) is an important economic crop whose fruits are not only rich in fiber,
vitamins, and phenolic metabolites, but also have significant health benefits. Traditional blackberry propagation methods,
including seed propagation, layering, cutting, and suckering, have various limitations. For example, seed propagation has
a long cycle, a low germination rate, and variable offspring traits. In contrast, tissue culture-based rapid propagation
technology offers distinct advantages, such as season-independent operation, a high multiplication coefficient, and pre-
servation of superior maternal traits, making it an effective solution for blackberry plantlet propagation. Therefore, it is
necessary to establish an efficient blackberry rapid propagation system, which would lay the foundation for large-scale
production of high-quality virus-free plantlets and germplasm innovation.

RATIONALE: The establishment of an in vitro regeneration system for blackberry stem segments is based on the theory
of plant cell totipotency and hormonal regulatory mechanisms, under which the meristematic cells of stem segments can
regenerate into complete plants under suitable culture conditions. To establish a stable regeneration system for black-
berry APF-190T, we investigated the effects of sterilization conditions, medium types, and the types and concentrations of
plant growth regulators on primary culture, proliferation culture, and rooting culture. Additionally, the influence of different
substrates on the growth of tissue-cultured plantlets was further analyzed.

RESULTS: Comparative experiments on disinfection durations revealed that a 7-minute treatment yielded optimal results
for blackberry explants, with the lowest contamination rate of 20.00%, a relatively low browning rate of 6.67%, and the
highest survival rate of 73.33%. In MS media, these conditions produced the best stem segment growth, with a maximum
bud induction rate of 63.33%, characterized by abundant germinated buds reaching an average length of 1.41 cm. For
primary culture, the combination of 1.0 mg-L‘1 6-BA+0.2 mg-L‘1 NAA was the most effective, achieving a 100% bud in-
duction rate and producing robust seedlings with dark green leaves. Subsequent proliferation culture with a combination
of 0.8 mg-L™'6-BA and 0.1 mg-L™' NAA resulted in the highest adventitious bud proliferation coefficient of 12.51 and the
tallest average bud height of 3.83 cm, along with vigorous growth. The rooting efficiency peaked in 1/2MS medium sup-
plemented with 1.0 mg-L™" NAA, attaining a 97.78% rooting rate with an average of 5.11 thick roots per plant, featuring
well-developed lateral roots and abundant fine roots. Finally, transplantation success was maximized when a 2:1(v/v)
peat-vermiculite substrate was used, resulting in a 95.56% survival rate with robust plant growth, expanded leaves, and
continuous root development.
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CONCLUSION: For in vitro propagation of blackberry stem explants, the optimal sterilization protocol was achieved using
75% ethanol for 30 s followed by 2% sodium hypochlorite for 7 min. For primary culture, the most suitable medium was
MS+1.0 mg-L‘1 6-BA+0.2 mg-L‘1 NAA. For shoot proliferation, the best results were obtained with MS+0.8 mg-L‘1
6-BA+0.1 mg-L‘1 NAA, promoting optimal shoot multiplication. During the rooting stage, the highest rooting efficiency was
observed in the 1/2MS+1.0 mg-L‘1 NAA group. For ex vitro acclimatization, a peat mixture proved most effective for
seedling survival and growth under controlled greenhouse conditions, and this technique can potentially be applied for
commercialization of the plant.
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Establishment of an in vitro regeneration system for stem segments of blackberry APF-190T. A series of studies
was carried out on sterile seedling establishment, multiplication culture, rooting culture and other aspects of the black-
berry variety APF-190T.
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