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WE A (Rubus fruticosus) APF-190 TSN FAEMR R, LA 2F 2L BONAMEAR, $RIT T ANRVH R AL B, FEAKE 37
BB R AT IR SR BRI 7% . BB AR AR I SE e, JE— 2B W AN IR B TR LB i AR K s . g5 R R
B, FI75% & W #5307 Bt & 2% Yk SRR 4N T 5 7 40 B o T 85 25 BEAME M f (V95 5 28 WA 3R A 1 R B W MS+
1.0 mg-L™' 6-BA+0.2 mg-L™" NAA, 1% S Hi5100%; ffEHHE 773 IMS+0.8 mg-L™"' 6-BA+0.1 mg-L™" NAA; ik
MR FREER1/2MS+1.0 mg-L™" NAA; BB RIE R e s g A =2:1 (VIV). 0507 T F4 58 (1 B AR APF-190T Fi A 14
R, R P BRI TR 2 1 B R R R R AT B T AR

EERIA By, SMEAK, HIUETR, WK
Lomih, Frig, EZIE, M, ZEE, B, 1E, e, BER, X#, EE5 (2026). EEAPF-190T 2B &R E A

RRRES. HE 61, 136-145.

" % (Rubus fruticosus):f & %Mkl &5 1T )&,
HMvkZ NEL . FEREEREAR, RLartff,
IR TR B, . BA. St kgiit
J RS (BEMR 0, 2013; XIBEfY, 2018). AR E
TAdER . iR A, B RAETh R (Xu
etal., 2023). APF-190T &R & i K24l it N T4
FAZ I W BARE LR, A AR A KR R, T
T, FLE Rk, RAERENE H, KRR,
B %47 (Clark, 2017). o [E &9 B %5 1 5 7=
H1987 I NJG, P MEA WK, 12010-2020
M, BRI 550 hm* k%6 700 hm?
(ZE4EMREE, 2012; WUk, 2024). {F 2% Ak T FRRR 4L
BN E R, RAE AR F R B 2 BT GRW
MR, 2022). BENALE HIEEELARMT.
K2k 46 K AREEZ F (Bray et al., 2003; Thompson
et al., 2004; LW, 2004; D6nmez et al., 2024).
FEAAFIMRBE R B AR AT 5800 SAREATT
25 1) 3L (XU B A, 2018) B 25 MIF K, K3
BE, HarAxaBmN, SBURA MR RIERE

e H #A: 2025-02-20; #:5%2 H #i1: 2025-06-03

% (Aguilera-Arango et al., 2019). FF4di i AE 4 Z K
PR, AR NUERTER S, R R A T
Al i (Debner et al., 2019; ER & A175 |, 2023).
I 2H 3 R R G BEA AR R AR BT IR AT L $2 4l
A, ATRBEEETT IR, B354 =G i R A, ik
KR K % & #E % (Gichaba, 2019; Rosca et al.,
2022), HHI, ©XfHE%E A Triple Crown. Arapaho
FThornfree i) 4H 35 PR 4k R IT e B 7T, HILA 1) H
REH AR FRHR AN L, BT R BUBAR, AR 2
A= %K (Donnelly et al., 1986; ZEifg#ids, 2011; B%
MR, 2013; XIBEH, 2018). AHF 7T LE T AMF 7T 1) 3
fill I, XTAPF-190T 3 45 JC 1] 11 3% 7% S 48 5 A AL AR ik
ITWEE, M TIREHARK R, BAEANRT) WEH
FRBEHOR SRR, JF 0 RETE I 1044 6 A0 L [ G 0 25 4K
HEARFG, JP5 IR R 51 e Bl

1 =
20224F 8 1, MTH M T 8 G AR b ML 4 1 AL 1

FETH: ILARE E AR (No.2024TSGC0442). 11 7R 3 BUAUHE 1 il B2 A A 2238 19 27 5 136 9 (N 0. SDAIT-31-08) 1 Ly AR 44 2R i il

T BT 1 X 3 3 (B R R #52[2024 119%5)
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(118°33'2"E, 36°41'45"N )ik %5 KM B X " %% (Rubus
fruticosus L.) APF-190T— 48k, 1ENIMEARFTEL

2 BFERSSEFEE

21 HEERALE

WPEESIR UL MR R, BUBRR AR HIJoh &t
T AW B BT K58 emf/NBL, &
R, IR RS M R RIS Ve, B SRR P 3073
B KRR BT RR1.5-2.0 e B 2R B, BT
TAEG £, H75% L BRI 4 F30A, T /KidE3
X, 2% NaCIOW 72 mlik7 R4, 7THIM117)
B, TERKIBESIR, fa R AT K5 o R B
JE IR BRI emfg/h R, R EMSHE IR
b G ERE IR WAEAEE R,

22 FIRESF

221 BEXREFEME

LAMS. 1/2MSHIWPMJy % A 55 55 5, 730 gL
REMEAIT gL 32 fg, pHIE %5.8-6.0, ik KK )5
& F o K T BT I 25 B B ) B A Y R 2
o BRALEREF30N AMEAE, EEIX. FFRI0KE
ML B A KR, it 25 SR R K

222 EYEKEHRHK
TEMSE:AK: I 5 h 75 I A R FE 1196-BA (0.5 1.0
2.0 mg-L")FINAA (0.1. 0.2f10.3 mg-L™"), #ATHEY
AT, REAEEEF 304 AMEAR, B3R,
FiFR30K Ja Mg 2L BAE KR, Guit 25 %K.

2.3 EERESF

Bhade A= AR IR AL RS 1, B Ph 7R IR AN [R) R B
6-BA (0.5. 0.8711.0 mg-L™")FINAA (0.05. 0.10%!
0.15 mg-L ™) IMSH; - 3 L 34T AT B 9% . FR AL P35
Fh20/NAME R, BRI, BiIE30K JaME LB K
RO, GETEASE 2 TE R 2

24 HEIRIESF

PAZEK21.0 em{EoH: 528 AR k), R 3858 10 2 U
JE R A2MS R FR R, WIS [V FE R A K
P FINAA (0.5, 1.0M11.5 mg-L™"). fab##EERI30

M4, g APF-190T B A A K RS 137

AN, EE3R. HiFR30K A MEZEBUAEMRE N,
Gt AR,

25 KEEBH

PR B8 B R i R 3R, B
HER, Vel R R IR AL, BREANF IR, &5
R A B R g =1:1; 2:1; 3:1 (Viv). BBk
J& BT 2 J8 R R A SO R E FE90% LA b, A
(25+2)°C, & MR . 28 J5 1R AR, 8t
M. B4R

2.6 HIBELE
S5 H 4 H Excel 20203 /403 . >R I SPSS 20.0%K
34T $0 48 0 M7 . B Duncanidh K 56 22 57 B 3 1
(P=<0.05). FIHLLTF AT IHE.

15 G R =15 Y A R A B0/ B2 A Ah R R B )x
100%;

o Ak 6 =46 10 A1 A A B30/ B2 Tl A A MR 8 40 )%
100%;

AF I 28 = (A7 1% G R A B/ 2 b A R A e B )x
100%;

ZF 5 T 6= (1 RS 1AM R B0 o A A A
#7)%x100%;

BB F K= S G T R A SRR R

AR R =R ZE R B R 2 5% 100%

3 HZR5ITR

3.1 FRIEZEXIMEFESHRAF N
HMERFH2% NaCIOE I AN 7)Y g I [E) T bl 5K
R, WHETHB, SMERTS PR AR (N20.00%),
AL Z A X AR (N6.67%), 1775 K i (973.33%)
(BB, i B (Al 4, V5 R B E T, W4
B, AMERTS YR 5 m (90.00%) (BEI1A); F5 i # i
Ak, V5 G R BERAK, WAL GO, W EE 115 B,
HME ARG G2 33.33%, 1E 81k % 1 (15 28.89%),
AME PR F7 B8R B, T E RS e SR IR AU (B
1C)ALIE I AMER R FR15K, AT EAEK, o if
4, SRS B YL (FI1D) . LR T e A TS Yt
IR R R (E1), T H75% 730
FPBC G 2% NaCIOV T RE7 7 B e 7 28 77 Ko
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3.2 ARIEXIEFEIVIRIEFRRIT

ANRI BE AR 55 77 5 0 AR B R I FL AS [ (R 2) . 76
MSH;FREEr, 2% T R s (N63.33%), EBRAEK
AHEE, HRFREZ AHFKREK, FHFELKE
1.41 cm. WPMHEiF=E: FRZEBRK B R, FHFH

(N52.22%)LEMSE; 3341, T ZEK N1.13 em. 7F
12MS$; 73, |, 2R 2 R RK(C30.00%), =EE
KIRZE, R &3, THHEKINE0.86 cm. Zi4 %10
FEabR, B e MSHS 77 Ik 2 B 4 =25 B 8% 97 (10 B A0 Sk A1
IRk

1 EasMEAY S
(A)~(C) #MEEIEFI5R ((A) 2% NaCIOW #4453 4t; (B) 2% NaCIOW #7430 4t; (C) 2% NaCIOW #1143 #1); (D) Al A 15K
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 FAFHME A5 G 3R 16 3 (52 )

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; [R5 R/NG 2 BRI XS R0k 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 RREIEATE 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 +H++
1/2MS 90 30.00+2.79 ¢ 0.86+0.27 b +
s (FBEBE FR KB, R KHTS . BUEA3RE R R FIEHRER, RZIA RS R XS gk 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).
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3.3 FREEIEKBATHRIXIRIEFRAORI
N[ 2 6-BARINAALL A 6] BEBEH AR IS TR AR (%
3; E2A), AAIKIZ6-BAFINAALL AN 2F 15 5 54 1 i
SUm . (EQUIANEE A, AbFESFIALHRT I 2 S R R
(F179100%); T ALER 113528 15 T F AR AK(984.67%)
AbFRS AR KRB B, AHES T AR AR, iR (E
2B). Zi&r B UUEE, Wi hHE5 (1.0 mgL 6-BA+
0.2 mg-L™" NAA)Z A 2L BRI SR N iR L R

3.4 FEHEPEACETFIXEEIE TR

AN AR FE 6-BAFINAALL & B 4 1 5 5 77 45 R W,
AL FEBAN € 2 M BE R U (1512.51), PR
=1(43.83 cm), M5 G ANE A KIE AR (E2C); AbRE9
T R BORAR(H2.39), AEFMT, B R EE
PILAE 5 o Wil o8 Bl & SRR B FR M A E K
571414 90.8 mg-L™" 6-BA+0.1 mg-L™" NAA (#4).

3.5 AEHEMEACEBFIFERIEZFFHR N
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 AKX B AR AR RIS
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 93.33x1.91b ++

9 2.0 0.3 94.33+3.22 b +

his (+) B 2 ROR KB, R K HBgS . BEN3IKE
SR E bR e, [FFIAFR/NG SRR 7R XS 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).

S4B APF-190T Z2EBUE A A K RS 139

(1597.78%), “FHIMRHCAS5.11%%, WAMME, MK
i, BAIRE % (812D, E); NAAKEZ 40.5 mg-L ™',
AR 52.22%, IR EN2.44%; NAAIKIE A
1.5 mg-L7'i}, 2B #%496.67%, TRZ 5 &4
Uk, AR R R RS S . Bk, B AR
B 325 91/2MS+1.0 mg-L™" NAA (£5).

3.6 TEERMBHAIFE

P ER A E SF AT MR RS R, AN R RS ARk ot T B %
RS RS R (BI2F, H)Giit g IR, U RER
FOR g =21 (viv)IE, 2 RS T RO R B (I
95.56%), kA KM, R R, FiiRFrs K
(EI2G, 1); #p A E =11 (VIV)IF, 4851 s R
MK (CN33.44%), MMRA KRN, M F kT, HoR 1
WA =3:1 (VIV)IF, ZH 8% 1 O 2 983.33%, MR
KEe, AIR(KS). o, e BadRimi
FER AR N R T8 =211 (VIV).

3.7 Ve
ARz, BAEZEY KB, by A
WS (XA, 2018). il 2 2R B bt Jy A4 5
JARAsE, HAG @A B, i R R se
PR BT, TR, R IR 2B 1-2 em/h
B, MANZEBOTE 12 EE, EiEE MR L,
I E 8 R R A IA80% LA b (=i SE, 2011). A A
% B Prime-Ark45 2 %3 itk 27 1) 15 5 AL T 229 (Bag-
hdady et al., 2021). [, A6 775k £ 2 4 APF-
190T 2B AE NAMER . T AMEAIE Y, HE
SR G SRR R DI OGO IR, W BV EE R A IR
AR LEERTEK S (Kefayeti et al., 2019). F+3K
BEPEROK, KSR E A EORIR WAL ), JEEXE
YIRERL A AR BN o TR HRARAMERTHFE R,
2%—10% X AR ME WL A LB, KEBAREE
(Dénmez et al., 2024). ARFFFRY, HEFELFEHTH
T T ) Y ) O AR S R [ o i R P i v
K2 S BUMEARR R T & T BRI
BRI AL A, TGV ROKEE, SGERiE g. AR
KW, H75% . ETH 58 308D L A 2% Ik S B B I L TH
BET MBI R

WA IR 8 ARG R EAMS. WPMA
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B2 WA R R KT

(A) ZBUMEE; (B) A5 (C) 464K, (D), (E) AERFET; (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 R, PLEERZEEL
NAMER, YIHRE SRR, MS. WPMAI/2MSH; 77 3£ 3
A S A, MSERFRER B2 BOAMEH:, IR
W%, X 5Fathy=:(2018) 1 745 R —5. MSK;
FrIE T HOR R BRI B S 3 o T WPMAI1/2MS 1 77 2,
IR 5 FE MM E TR A S, fehnd i = s
3, S BB R AL AR

T KRR B R ke St R o A

AR IR BRI B AR R O AR B Iz T, (HARTH
SR PR, LA ] RS [R] S MELAR BT R AR AR
T RPN B A (B 4EARSE, 2009). — 7
T, A [5] it o 2 DR 2 5 R AR BE R RD 59— D, AH
[ b PR AN [F) 28 B PR AR B A 22 5, SR HL B AR S 7R
S A 5 A BE 7T, S EOME A KR R
Wi A 22 5. 6-BAE T 4 /> R KM, B

P o 24 R0 ZF Ak (B #5455, 2024). Fi %%
(201 1) 5T % B, 7ETriple Crown A4 FIHY
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R4 AR AR T I B G R 7R

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 ¢ ++++
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 12.5142.33 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+0.91 e 1.55+£0.45 ¢ +
I (+) B2 R KB, R KBRS . BUEASRE SR T HME s R, AR/ FRER SR R0k 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 2 R KB, R KBTS . BUE AR E ST AR, RN E/NE FRERR R e % 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  AN[F|ETUN BARR AR B 2 TR
Table 6 Effects of different substrates on the survival rate
after transplantation of blackberry

IN0.5 mg-L™" 6-BAR AT S AME 1A i &A1 AE K T
., NAAJBTAEKZERWIE, w kg bR,
Baghdady 5% (2021) #f 7t & B, 1EMS K 7 %= b ¥
1 mg-L™" 6-BAFI0.1 mg-L™" NAAXTPrime-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 ¢ ++ o o -
Wi g SE=XEA:0 k4752 7 57, b}
2 2:1 95.5643.84a  ++++ F,fnhm«Zﬁ;ﬁ%jzﬁﬁiﬂ,m&ﬁi&%?ﬁiu??, u1
S RN . +1.0 mal-

s » 653313330 +es SCBLME . $4 /N 45(2007) K FIMS+1.0 mg'L

: 6-BA+0.05-0.2 mg-L™" NAAIE & B A Karvarid & 1
I () B % F R K AT, 2K . Bl 3K

R H-FIE LR, A FENS RS S 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 S AF HEAT T I F B 9%, 4R KM, £ 5 FH
2 mg-L™" 6-BAFI0.2 mg-L~" IBAf:E 352 5L [ 3365t % &t
w, P 2E9.661, RINGA S BRIK BRI K .
Gichaba (2019)# 7T &K, TEIGFE R F7 Hhid U PR ER
Fr K rh 6-BAWK & T G 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 {1k, MS+0.8 mg-L™' 6-BA+
0.1 mg-L™'NAAE 4 % A APF-190T 19 58, 4 5 2 %
A512.51, ZERKHAGTF HAgOH: o FATTHE N B 2R U AR
ANIE SRS AL 2 [ 22 5, 580K A SR B AT
T AE AR T 70 R AR AN R, T L e s 4 oy
Hridt— ok .

AR R A A R N G IRTY, RIFIIAR
RAEBBRBIEH . T8IL%2012) KU E S
0.2mg-L™" IBARIMSH; 35 3, AN 58 25 A M %3k
100%, HR#EZ . KHBLF. NAAKL B [F R 3R 1 E 4
(A AR R, A B 9T 3R B AE SR A AR AR % 2% R A
0.5 mg-L™ NAA, ZEH%i%100% (Z#FE4%, 2011).
Kefayeti®(2019) H A~ [F]94< 2 1 IBAFINAAXS Chester
thornless & %5 47 2L W B 5%, 45 % 5.750.4 mg-L™
NAALLFE =4 (AR B 2 BARK ek o fEES IR i
M2 gL b R AT 4R SR A 1 ZE AR R (Fathy et al.,
2018). AS[F] i Bl R BT AR AEAR SRR AN B AR ), A
BRI ESE, FRE B AR KRR
JRBEATFEAED AL 5 A R B, DLSEElR A AR S 2L
R, R BRI E s S AR e .

T 5 RS R 2R S 56 = PR 5 e O B
SRINBE S EOD IR, B¢ R B AL 1 A0 s A i 45
A 2RSSR (2011) 1 FE 3R B, Triple Crown 22 457
112MS$5 77 2 AR R 26 1518 100%,  {H AE AR 1 78 e R
T+ B ERE =4:3:2 (VWN)FIBREIE TP ALK, BE
HANT3.33% . KA MG 1 BRI T 25 KIE
Ve BERE=11 (V)RR S, 735 F N98%
(Kefayeti et al., 2019). B FE AR LB A:
bl +-=1:1:1:2 (VIVIVIV)IFR & i, BB BR T 1
RS R AT IR97% LA b (E /N EE, 2014) . Topgu
(2022)fF HHE B P % =3:1 (VIV)RITR & LR, B2
CH BT (RS RS F 3K 100% . FE I b 75 78 1Rk
g S M. AT REY, BR g =
2:1 (VIS 255 VB O 2 e, 1895.56%, IR
B Lb ap s AR R i, NS SRS R S .

AT 7t LA APF-190T 2 %5 47 il 2 25 BN AME 1,
B HAR THSUEFRIA R, HiE T BB RE
Bod B R By, W A BE12.51, BERRIERAN
95.56%, AT WML T EAR . ok R
TERR IR O R 5 AR AR PR A R L A R AR AL

5 xi 2T CRISPRIE A 4 4H-H AR #L A i L AR (L AR 5K
SEBR, AT ORI IE R S > T ARG, Sl R
b SRR ARG #E O R AR URL 2K S HoR PR, B 7)
MREEM B AUET 5 P A K R

{EE Ak SR

U SERERES S o M B, RS IR SO, TR
S 5L BE, FEA, I, 23, v
R, Ay, WEK, Wit 25wt #4t
BORSCRE, BB R: MEBIFwiE s, #8988k
By WIXEFSBH.
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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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