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WE RZHM(Parrotia subaequalis)/&H E A M HME N, AEK —HE SRy T AEEY . REFELIRIEK, U
HREEMGS 3 KB AMEAR, SRR 37 5 FEARE IR | WA K T AR 2 G R BERT LN 2 R . BT AR A
KB, IS TIREMAR IR B R . SRR H, SMEARHT75%ZEEH 5 )5 B T°0.52% NaClOE i HiZ 558, #
PR E % 9 83.33%; fEIEEAKE FREEWPM I 2R 0 2R Z i &1, N73%; WSINKTUZE i 2F 21891%, (HIC A 2RI, T
111.0 mg-L™ TDZI A A %155 5: % 48.63%; ¥RN1.5 mg-L™" 6-BAFI0.003 mg-L ™" TDZAL 4 4 358 2 5L i I, 1998 2 5
RALT, FAKRES RIT. RN EREFEREM, MREAKR BB, REERREFREENL2MSHEAR 77
HRIN0.2 mg-L ™ NAA, EMHIE60%. %0 F8 437 T AR B R AR R, WA ARG DR, JoRHIFA A4

SR 7 2 MIEAIA L
KiEia

WMy, WatRy Y, AR, AAEZF, HH

kEE, ERE, BB, K&, SHIC, Zaitseva Svetlana Mikhailovna, %3 (2026). E 5 —Z 55 B L MY AR 2%

MR IR AR RS, YFIR 61, 114-122.

¥ 2k Mg (Parrotia subaequalis) /2 4> 2 #5 £ (Ha-
mamelidaceae) R 24 J& (Parrotia) & H /N A, #4)
A (EZEE SR E A AR |, =& E 5B
S E SR AR, (P EEA LK)
e A 9 RS Bl w T B E AR £R 30 B (Inter-
national Union for Conservation of Nature, IUCN)%I|
AR W G (critically endangered, CR)YiFh . 4R 2k
e EFFA 2 MIaI R, BN DS
F, HAE N =20 F BHEYIN TR0 R E S 2 R R
IR 04 B EEZ R A (RS, 1997;
BH— 55, 2011). REEMH &R T8, AU
AR RPUBH S DR (KN4, 2020). EHEKPIZE,
Fot i 2IFEE AR, T AE SR R RS 5
(5 RWIZE, 1997; XXM EIAUM H B, 1999; XX &,
2000). MR FEH»THK, BEEHEZ, 2RI
HIAAE R4 (J7 98 B AN AR, 1996), B A s i M
FA A .

EH T R 2 BT A R AR 1 T IV %) A A e P AR,

Wi ke H #91: 2025-02-20; #2532 H#H: 2025-07-01

SR AE KT R 2 BRI, AL T RIS 2 IR
M, 5 BUE AR R 28 M R AR B AR BTSSR (TR ESR AR,
2001; Ki% 7% 4%, 2008); [FN BT HAESESH ™
PEAEAE I AN DL B UBREAL Hy 52 A= K b 1 T BHL A5 552 [A]
K, FEURSMACIATI R AE . A DLGE SRR 3RS
B, N TREAT 7 KA 20 B 8 Rl 475 55 (7 B
%5, 1996; XAk 2, 1997, XX 8145, 2008a,
2008b). FRFhZIEAN, FT46 E5E R B hE T
22—, Wi 2RI K, B R AT AR S AR
30%—35%, HKAZE Y AF AR B 2V M G T RS 26 1]
1560%—70%, LA B4 4 I R A AR AR T A AL,
ARKVIIPRE RIF, A 5 ROG RS, HEPAN ST
Ja S A KRR B 32t SR (B 4R, 2004; 4
#E45, 2006; HHEFE, 2013; HAIEREE S, 2024),
Wl 2% 55 (2022) DL W M N AME IR R F E A
11.67%, VLZEBUASMERLEE % 946.47%, 10 HL
MR, BiZER N21.67%, FiiA w4 .
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4 75 (2025) LA 25 Bt N AME M K % 885.94%, i3t —
BRI ZE B 255 S @ A 2L, (HILE R T WA
FHEFEWE . HArshZ 58 8% RS H HUR R R
P NN

ST, ARHE T DU ZEAG 2 A AR R SR L) Al 2
EBONSME, TRUTAMEARTE R T, AR IR
R R A K AR 7R S RS ZE i % . A 23
P55 5 UL ERR I RE I, RIS T B R Ak
R, BTEAMEMBREMIEIUR, FNRMEAA =5
BEFE SR R R

1 EIHR

SRR RLR B AR 2 e, R AR5
H ) — 4 4 4R 2 #F (Parrotia subaequalis (H. T.
Cheng) R. M. Hao et H. T. Wei) Sz i B % (KI1A).

2 BEFRERSSHEFREN

21 SMEKES
DURZEME AW AR AR ok, BYE M Fr, H 2 2 Bl

i1.5-2.0 e/, K2/, B Ak i AR
& L. JeH75% O FE 3080, LK ik3—4
K, FiF0.52% NaCIO (VK SEREN) ¥ 7y 7l Ab FE5 |
10. 15. 20f125%-4%h, SRJE H TC B K M Pe5-61K,
Je FTE R AR T 7K 43 o K3 B 10 2F 2R B p 31
WPMIEA R 7538 |, fpabs20m, EE3K. 14K)5
Guitis g, 30K GG ENE RO B B S 2,
TERAETH TR

15 Y2 =35 Y H R AR B F T AR A 5 450 x 1009%;

A 28 = (RE A0 A HE AR B30 o 71 A A 5 550) X 100 9%6;

TG A T PTG 2R = (P & M R 0 P A M A

S H0)x100%.

2.2 ZEMZFHRE

VR M ST 2 2L BOH B, R BIMS
12MSFIWPME AR F25E b, AW I A K
VAT, DA 0 2 W R i G B AR B R Ak . AWPM
NFEARKEFREE, 7 nl A n0.5. 1.0. 1.5, 2.0H
4.0 mg:L™" KT (kinetin), 0.5. 1.0, 1.5, 2.0#14.0 mg-L™"
6-BA (N-(phenylmethyl)-9H-purin-6-amine), 0.001.

1 AR LB T AR RS

(A) ZBSME; (B) MIZFiEk; (C) A ES, (D) A9, (E) NERFES; (F) AMRE#4k. Bars=1cm

Figure 1

Establishment of an in vitro regeneration system for Parrotia subaequalis stem segments

(A) Stem explants; (B) Lateral bud germination; (C) Cluster bud induction; (D) Cluster bud proliferation; (E) Adventitious root induction;

(F) Transplanting of rooting plantlets. Bars=1 cm
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0.01. 0.1. 1.012.0 mg-L™* TDZ (tiabendazole); LA
AN VA A i R A K R 4 7R 11 A BEAE S 3 (CK),
PRITAN [FHE A A A R 5 TR0 00 25 1 K PR s o g A 2
201, EE 3K, BERFR3R G DL TR R, 30K )5
guitig . NEFFHIRENPH L, JFidzm
AR
7 2 36 = () 11 22 BB (He e 22 B i -
15 42 2K B 440)) x 100%;
A R G = (R A ZE R R A
1A%)x100%;
S-S5 WA 2F A=A T A 2R BB R AME R

2.3 MAHFFIHEE

AR R 1AM 2 1) 25 BRI G AR EA T 3 B 85 757 . DA
WPM N IEARE - 3L, 73 BT IN6-BA (1.5 mg-L™)#1
AN [E EETDZ (0.003. 0.004. 0.005. 0.006. 0.007.
0.01. 0.1H11.0 mg-L™"), #4TRENLA G LR, WAA
[F) 4 5 0T ER 2 Mg A AR 2R SR T (1) 52 o A A BR R 20
M, SR YIMEM R, 3K, 30K G402 bE
RBOAF K.

ZEIBE R = TR P 2 E ) R 2R 5
T8 SRR =TT SR R SRR

24 HREBFSHERR

PLri2 em L b 4R 28 Mg A AR 2F B0 2E AR, ik
12MSRFEARBEFREL, RIS R BE JIBA (0. 0.2
0.4 mg-L™)HINAA (0. 0.1/10.2 mg-L™). 4FALH%
Fh200H, FHRIZEMLIANZF, EEIR. 30KREGIHER

F1  AFINaCIOALHE I [E] %) HREEHE 25 B SMEAARHE B RCR K 5E I

K, fEHiE2-3 cm. RK1.5-2 cmif i Tk, #
AR, el OB T Y SR 2K, AT IR
ISR MG, S FRAR MmN S, v
R TR s IR 2, BEAREIINN0.1% % W R IR &
B IR (F R HRE=31, vW)I R P (A,
2021). 30RJEGHIMAFIEE.
A R 2 = (A R R B30 B P R PR A £50) X 100 9%;

AEE R =B R 5 A PR B0 F2 R R 50 %) x 100%

25 HRLESHEFFN

FIFH Excel #ISPSSH# b AT $u¥m /b ¥ 5 7 #fr . R H
Duncanik T 2 AR 2 5 R E i 8597 %
P2 BT A B 9% 5L 24 4 i 30 gLt HE A1 0.8% 35 I,
pH5.7; BE3RIRE 9(25+2)°C, St A N16/ N G HE/
81N BB, JGIE SR E 93 600 umol-m ™5™,

3 HZR5WR

3.1 AEINaClOERTE X IREWZERHBYR
P A

ARG HR T T A [FINaCIO Kb HH I 7] b 43 26 Mg 5 27 25
BoRw R sgm . 45 RRW, SR 7E0.52%
NaCIO¥ i, BEE R R K, 7553 20
B T PR IS, AbF2550 BhiE YR AR, H
5.67%. Fifi & 12 LI [A] ) KA L 3 & T T 5, AL PES
IR AR, N6.67%. L300 RAEKEE, K
I Ah 35 53 e PR RS B 0 e, 1883.33%, K
NaCIlOAb B i} i) i K B AR 2 R (1) -

Table 1 Effects of different NaClO treatment durations on the disinfection effect of stem explants of Parrotia subaequalis

Treat- Disinfection

i 0, i 0,
ments  time (min) Pollution rate (%) Survival rate (%)

Browning rate (%)

Growth condition

Al 5 10.00+2.00 b 83.33+11.55a
A2 10 6.67+1.15b 77.78+12.51 ab
A3 15 15.67+1.15a 55.00+25.00 ab
Ad 20 9.00+3.61 b 56.67+27.54 ab
A5 25 5.67+2.52 b 40.56x13.57 b

6.67+2.89 c

15.56+0.96 bc

29.44+13.57 abc

34.44+16.86 ab

53.89+19.46 a

Vibrant green emerging leaves with minimal
cross-sectional browning

Slight browning observed at explant cross-
sections

Central green region retained with peripheral
browning at explant cross-sections

Partial explant browning with medium dis-
coloration in culture medium

Severe explant necrosis with extensive me-
dium browning

HA NP bR e, RS RN F R IR 2 7 &4 (P<0.05).

Data are means + SD; different lowercase letters in the same column indicate significant differences (P<0.05).
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3.2 ARIEXIFFEMBEYEKCFETFIXREHE
ZBRMZFIAL RN

3.2.1 SREMSBERNZFAALNSEERIEFETmE
ANEFEARREFRFE(MS 1/2MSFIWPM) X 4R 25 M5 25 B
24 1 (ARG 22 7 2 25 (2 2) o AMS YA RS IR 3L,
H 2F 2R MK (58%), BESALFE &, AEKARBAE;
PL12MS HFE A RE F7 3, W 5F R85 (71.2%), HA2
TR AN 95 LB A AR BE sy, AWPM Ay 2 A B 9%
B, B ZE R (T2%), EKIRS R, FkwPMA
R M 25 BN 2 A R (1) B 1 e AR B 7R 2k (1 1B)

322 AEIREEYEACETIFH S ERLIEXTRENE
MZFE KRR

W45 BB, s KT 3 2 g 3k AR 2 A 00 25 0 %,
B A KT BE 1 3G N i 25 28 2 5 Th i Ja R e 3 (%
3). WAN1.0 mg-L™ KTHIALBE S 28 % 5 5 (91%), Lt
X REHE R 7 19% (P<0.05), {H# &M ZENA LY, FF
RPEMER: TRN1.551.0 mg-L™t KTHIALFE R 2
REREER, HERE GBI R ZEK T X 24 b
(P<0.05). HMh¥RIN1.5—-2.0 mg-L™" 6-BAX 4R 2kl
FURARIHER, HREEAL LR EZR, B
MM1.5 mg-L™" 6-BAI B 2 R W[ i586%; §H#% 6-BA
WM T, P 2 50 3w TR KT (% i 3
(P<0.05), 1.0 mg-L™" 6-BAkb F 41 - 14 % ¥ 5t =,
1K1.17; WRIN6-BAJG SN ZF B B FR 4k, HAE
g e B A ZE, 1.5 mg-L " 6-BALLFRZH M AE 3
B FEN1512.82%. PN IITDZ AL HE 2 #f 2F 2 3f
REZER TR, ARWREZ B LREZER, HF
VI BN 1 S R ETDZIRE M &
THE BRSNS, 1.0 mg-L™" TDZALBE 40 F15 5 %
BRNEZEF S R, TR 581,72, WEZ
755 %61448.63%, T & T X AR IN6-BARIKT ik
H, BRI T s AR ZE (B LC), (H A A I

T2 AN[F) B AR 77 2 0 R O 2 WA A 5 T

MBIELILR .

3.3 AT REIRE6-BAFITDZAA XTEREEHF M4 ZF1E
FERIR I

WFT 45 5% 0, 1.5 mg-L™! 6-BARIA[E ik ETDZ4 &
AR BT AR ZF ST AUR 75 7 2. 3 (P<0.05) (%4). [
HTDZIREERIHG I, A 215 R BR 3 15 1K, TDZ
W 90.003—0.005 mg- LI M A= 25 16 5 22 5 2 3%
T H & 4P (P<0.05), TDZIKJ¥ 40.005 mg-L™'Hf,
Ba5E 2 KR K (4.5). TE 3K 51, 0.006 mg-L™
TDZALFE TP K B KT e b8, 1 H e a2
Z Ao 2R, SR A KSR, KA
TDZIR BT, Pl B s s b I &, TDZ
WE90.003 mg-L, AR ZEKSGRGT, Bt Rat.
B, JEaR kR R AT IE A R ETDZ 51.5 mg-L™
6-BAZL £ (K1D).

34 SRAMEBETFERIEFRSEERR
PL1/2MS R A IR 5L, IS INAS IR FE IBAFINAAGE
ITAEMRER IR FR30K, KILBEE IBAWKEE N, £
R IZHT PR (5) « FEALARIN0.2 mg-L ™  NAAKA: AR
B grdtrh, AR (60%), HIEHRK 4t i i
HA, NEWEAOEILIE). fFHE2-3 cm. K
1.5-2 cmi AT B Ak . AR, Jelibid O, B+
Y= H2 K, BIPRSEAET3R. G GRS T
P BT MR, VoAl BB R R, e
B EIIMA0.1% % ¥ R MR G 8 7= (R LBk
#=311, viv)EET R, R R R AT B v R R TR
TR . 30K & F8 AR s % AT 1590%LA F(EI1F).

3.5 itig

REEME N 2 F BEY), 16 BRFKM T HAMSRE
TEEA G AL P I0E 2 SR G (E L85, 2015)

Table 2 Effects of different basic media on the lateral bud germination of Parrotia subaequalis

Basic media Number of inoculations Germination rate (%) Growth condition
MS 60 58.00+2.00 b Severe vitrification symptoms observed
1/2MS 60 71.20+7.86 a Moderate vitrification with thin shoots
WPM 60 72.00+4.00 a Optimal germination with healthy morphology

BN T EbRHEZ, RS R/NG FREROR 22 57 8% (P<0.05).

Data are means * SD; different lowercase letters in the same column indicate significant differences (P<0.05).
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3 ANIFIAR AR AL AR 7B PR 3R A B X SR AR 2 A A 1 5 i
Table 3 Effects of single-factor treatments with different concentrations of plant growth regulators on the growth of the lateral

buds of Parrotia subaequalis

Treat- Nu_mber Germination rate  Induction rate of Average number .
ments of inocula- . Growth condition
1 . (%) clustered buds (%) of germination

(mg-L™) tions

CK 60 72.00+4.00 bcd od 1.00c Plants exhibited tender green coloration
with no adventitious bud formation

KT 0.5 60 79.00£3.61 abc od 1.00c No adventitious buds; larger leaves with
dark green pigmentation

KT 1.0 60 91.00+3.61 a od 1.00c No adventitious buds; larger leaves with
distinct venation and emerald coloration

KT 1.5 60 84.00+9.65 abc od 1.00c No adventitious buds; leaves maintained
emerald green pigmentation

KT 2.0 60 71.0045.29 bcd od 1.00c No adventitious buds; greater leaf ex-
pansion with dark green coloration

KT 4.0 60 60.00+4.00 d od 1.00c No adventitious buds; chlorotic leaves
with crinkled morphology and defoliation

BA 0.5 60 68.00+7.94 cd od 1.00c Plants showed yellow-green coloration
with no adventitious bud formation

BA 1.0 60 71.00+5.57 bed 7.89+0.84 cd 1.17+0.06 bc Yellow-green plants with adventitious
buds showing hyperhydricity

BA 15 60 86.0045.29 ab 12.82+8.24 cd 1.13+0.14 bc Adventitious bud formation with emerald
green pigmentation

BA 2.0 60 81.00+3.61 abc 9.9746.51 cd 1.13+0.15 bc Adventitious buds with smaller leaf size

BA 4.0 60 70.00+13.12 bed 7.69+4.44 cd 1.12+0.15 bc Adventitious buds with narrow, fragile
leaves and hyperhydricity

TDZ 0.001 60 59.00+3.61d 12.50+6.25 cd 1.14+0.25 bc Yellow-green plants with minute adventi-
tious buds at shoot apical meristems

TDZ 0.01 60 74.00+10.44 abcd 21.01+10.87 bcd 1.25+0.22 bc Dark green plants with adventitious buds
and morphological abnormalities

TDZ 0.1 60 73.00+18.00 abcd 37.34+3.74 ab 1.5440.19 a Dark green plants with adventitious buds
showing vitrification

TDZ 1.0 60 86.67+13.01 ab 48.63+9.37 a 1.7240.10 a Emerald green plants with dense adven-
titious buds, reduced plant size, and leaf
tip necrosis

TDZ 2.0 60 86.67+14.03 ab 25.00+13.22 bc 1.26+0.22 b Emerald green plants with elongated ad-

ventitious bud leaves, dwarfism, hyper-
hydricity, and malformation

BN Ebr e, RS RN F R IR 2 57 &3 (P<0.05).

Data are means + SD; different lowercase letters in the same column indicate significant differences (P<0.05).

I A Gt (1 - 8 T4 4 AR DA S K R i
BhE . HIFNE R HI RGN TR G
B A ROEAT . AW 9T 0 AR 28 Mg B A Ay 2 22 B
TR AME A R TR BB RE IR AR AR IR
YR G IR HEAT IRE A, AT I FR B AR
FERARE R, MZFHFREIEI1%, HEHREHN4.17,
AR ZIK60%, BERRYIML G KB RiF. AFFFRE T
MG BRI B AR R, AR R TR R
W E PR T EE MRS

TEH ARG TR R, HAD M RN B A B IRk 1)
196 R 5 M oS DU ) R R DR B PR 2 (M 4 I 4, 2023),
WHAMERE R WA REE. M. 2 RARR
S (F A, 2021; 5K SCEE, 2024) . 0 TARZEMEAH
B ROR BT, HikH 2% (2022) K1) F Ff -1 A1 25 BU#EAT
WG TR, HIE SRR, HRIATARESR. 54
TSR b, AREFFCR A —FAE S W AR B, S
FEAAAL T 4RARAS, I 05 AR X B4l E R E,
Sy G B A E R, BT FHNaCIOMK B A 23 i ) 42 5¢
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Table 4 Effects of different concentration combinations of 6-BA and TDZ on the proliferation of Parrotia subaequalis clustered buds

Treatments Bud proliferation  Average bud Growth condition
6-BA (mg-L™h) TDZ (mg-L™) coefficient length (cm)
15 0.003 4.17+0.75 ab 1.73+0.24 b Vigorous adventitious bud growth with emerald colora-

tion and shoot elongation

0.004 4.004£0.63 ab 1.67+0.23 b Low adventitious bud induction with chlorosis and roo-
ting occurrence

0.005 4.50+0.83 a 1.57+0.11b  Healthy adventitious bud growth accompanied by chlo-
rosis and defoliation

0.006 3.67+0.51 b 2.47+0.32a  Optimal shoot elongation with limited adventitious bud
formation and chlorosis

0.007 3.67+0.51 b 1.69+0.15b Low bud induction rate with occasional defoliation and
plant mortality

0.01 1.26+0.24 c 1.21+0.39 b Normal plant morphology with reduced leaf count and
dwarfism

0.1 1.51+0.25¢c 1.58+0.72 b Plant malformation with emerald leaves and pronoun-

ced basal adventitious buds

BN T bR HE R, FSIAE/NS 7 REOR 22 57 .75 (P<0.05).

Data are means + SD; different lowercase letters in the same column indicate significant differences (P<0.05).

R5  AFEIKEIBARINAART R ZEHE A R 1 50
Table 5 Effects of different concentrations of IBA and NAA
on the rooting of Parrotia subaequalis

Treatments (mlg.ﬁfl) (m'\ééél) Root(lg}g rate

LO 0 0 50
L1 0.2 0 30
L2 0.4 0 30
L3 0 0.1 10
L4 0 0.2 60
LS 0.2 0.1 10
L6 0.2 0.2 10
L7 0.4 0.1

L8 0.4 0.2

L, BT L AME AR B SRS . A PSS
R I0.52% NaCIOTH ZE RUCR BT - W T [F] 5
MMRAATE R Z B KR, AFFFHAT TR S5, 45
RR A IS5 B BUR B i, A5 2 1]1483%. 0.52%
NaCIO X 1 Ak (1 B 55 15 FH Bifi 35 4 2 I 1] 1) %8 < 1 n
Jill o FE AR K I B Fh N Al 25 2L B RS RS e 2 2
FEAR B FRHEEA GG T BMAE R 1 B 3 B AL B A 5
T2 o ARZEMFAEWPMEE AR 5 R b A KRS e e, PR
FRER, B FRIRT2%.

S ZEAG LA [R] J& Mot 1 77 5= o A4 A K Y 7
FhRANEC L RO ], 7275 S 2 0 FH6-BAL NAA

J22 A-DE RPN E KA. K IE A 25(2005) L 42k
(Hamamelis mollis) Ft 1 1F Jy 7 HE 44, o 3 52 b 78
MS+1.0 mg-L™ 6-BA+0.1 mg-L™ NAA+0.1 mg-L™ 2,
A-DREFRIE L, B EGHLHENME. ERTE%(2022)
DA (Liquidambar formosana) 2f 25 B N AME 1,
W HAEMEWPM+0.75 mg-L ™" 6-BA+0.1 mg-L™" NAA
Bi gk b, M R R [15100%. #/)NJE5E(2009)
PLZL A S (Rhodoleia championii) 25BN AME A, K H
FIEMS+0.5 mg-L ™ 6-BA+0.2 mg-L ™ IAA+0.5 mg-L™"
ACHE 2k I, 5H R 0TIk 5. XIHRIH(2020) LK
HE (Mytilaria laosensis) i 2F M E A&, K HE R TE
WPM+1.0 mg-L™" 6-BA+0.1 mg-L™" NAAK: 75 3 |
W R U =1£3.66, T E4.33 cm, EKARE R LT
{RIX Sl 2 L 7 F AR 28 15 3 ORI A, R
JiE ol [ 4L 5 R B B 0 5 9 R A AP A 2 5

TR A KA T 755 48 B 44k B =5 ZE4E F (Singh
etal., 2016; HEfHZE, 2024). KTAEMS (L L4 4> 24 F0
EZZEZ (Yu et al., 2024); 6-BAREH (& HEMI 28 4= K J¢
346 (Liu et al., 2024); TDZAEWEH FAEY) M 4> 24 F
fERE 2 SR A, (R FR I = 5 3 8RBl
BESIL(LU et al., 2013). FLAZ AWK F R R W,
ENEZEFEFEREPTDZE6-BAKMREE, TtH
SETDZ i BEAE BAR K F A BE R 7 FE A4 0 2 58 31 452
B A, PR DL IR R A5 . R
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N ZE BT @ i A KR T I A 815 mg Lt 6-
BA+0.003 mg-L™" TDZ, K130 g-L ™" i 4 £10.8%
BifiE, pH5.7, MAEZENATE R¥0E4.17, FHEK N
1.73 cm. ARZEMA E IS SR A HME, AHF FLLLL/2MS
NEEAEFREL, BRT T IBARINAALL & XA AR i 52,
S5, IBAXHRZEM LG HER, BEEIBAKK
JEE PRI I A AR 2R S T B AT, T 3 TG 08 PR A AR A AR
K, AL KB, MURIN0.2 mg-L™ NAAA R L
BT, AEMRE N60%,

A A YITE L 2085 77 1 R v i o A 1k LA B B
LI, AT U] 08 B0 2 ] B, (H2 I 1
TV 2 YR HEOR [ o 355 7 BB AL M R A5 318 84,
HARFF RO PR . AR AL I B A R A, A
WEFC LA AE T ZE BONAMER, A5 SR I R 2%
LEBRERRE IR R T A, AN, AR 2
B, ANFBEKREEARAEES. R %S
SEANE i RSB R R, FFER A A Hh B M
TEIREM A AR I ES, DIAMIRA B o iR 25 i
WFE IR, SR BT B IR CR A A R o

{F& Tamk =R

SRENEL: SERCSEES . oA BHE AR S 1R 5L, VE B
PR AR 2 Mg P R AR R AR AR, R BE: SRR A RER
. BE M RABRIML, K&, S 5
540 55208 Zaitseva Svetlana Mikhailovna: 41352
Kk Migss sSER w55, RS EEs S

WY,

FIZEMZE: I 1EE 5 AR 26 R
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Establishment of a Tissue Culture and Rapid Propagation
System for the Wild Plant Parrotia subaequalis
Under National First-class Protection

Liangliang Zhang', Xianting Wang?, Yong Chen®, Yifan Zhu', Xinyuan Lu"
Zaitseva Svetlana Mikhailovna®, Haiyun Yang"

Key Laboratory of Bamboo Science and Technology, Ministry of Education, State Key Laboratory for Development and
Utilization of Forest Food Resources, Bamboo Research Institute, Zhejiang A&F University, Hangzhou 311300, China; *Aniji
Hynobius National Nature Reserve Management Center, Anji 313304, China; °Lingfeng Temple Forest Farm, Anji 313304,

China *National Agricultural Research University of Russia, Moscow 127550, Russia

INTRODUCTION: Parrotia subaequalis, is a critically endangered wild plant species listed on the National Key Protected
Wild Plants List of China and is classified as critically endangered (CR) by the International Union for Conservation of Na-
ture (IUCN). As a relict species from the Tertiary period, it holds significant scientific value for studying the early origin and
differentiation of the Hamamelidaceae family in China. Despite its ecological and ornamental importance, P. subaequalis
faces numerous threats to its survival, including low natural survival rates due to limited light adaptation, difficulties in pol-
lination and seed set, and challenges in vegetative propagation methods such as cutting and seed sowing. Tissue culture
technology offers a promising approach to rapidly propagate this endangered species, overcoming the limitations of tradi-
tional propagation methods.

RATIONALE: This study aimed to establish an efficient tissue culture and rapid propagation system for P. subaequalis by
investigating the effects of different disinfection methods, basic media, and combinations of plant growth regulators (PGRS)
on lateral bud germination, proliferation, and adventitious root formation. By optimizing these factors, we sought to increase
the survival rate and proliferation coefficient of P. subaequalis in vitro, thereby providing a reliable source of plant material
for conservation and production purposes.

RESULTS: The optimal disinfection method involved treating the shoot segments with 75% ethanol for 30 seconds followed
by 0.52% NaClO for 5 minutes, resulting in an 83.33% survival rate. The WPM basic media presented the highest germi-
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nation rate (72%) among the tested media (MS, 1/2MS, and WPM). The addition of 1.0 mg-L™ KT significantly increased
the germination rate to 91%, but multiple shoots were not induced. The combination of 1.5 mg-L™" 6-BA and 0.003 mg-L™
TDZ yielded the best proliferation results, with a proliferation coefficient of 4.17. Inducing adventitious roots in P. subaequ-
alis was challenging, with high concentrations of auxins causing browning and death of shoots. The addition of 0.2 mg-L™
NAA to 1/2MS medium resulted in a 60% rooting rate. Rooted plantlets were successfully acclimatized and transplanted
into a mixed substrate of peat moss and perlite (3:1, v/v) with a survival rate exceeding 90% after 30 days.

CONCLUSION: This study successfully established a tissue culture and rapid propagation system for P. subaequalis, sig-
nificantly improving its survival rate and proliferation coefficient. The optimized protocols, including the use of WPM for
lateral bud germination, a combination of 1.5 mg-L™ 6-BA and 0.003 mg-L™ TDZ for proliferation, and 0.2 mg-L™" NAA for
root induction, provide a reliable method for the large-scale propagation of this endangered species. This system not only
contributes to the conservation of P. subaequalis, but also facilitates its utilization in landscaping and timber production.
Future research could focus on exploring the regeneration capacity of different color morphs and geographical populations
of P. subaequalis to further enhance its conservation and sustainable use.

Establishment of in vitro regeneration system of Parrotia subaequalis stem segment. (A) Lateral bud germination; (B)
Cluster bud induction; (C) The clustered buds elongate and grow; (D) Adventitious root induction; (E) Transplanting of rooting
plantlets. Bars=1 cm

Key words Parrotia subaequalis, endangered protected plant, tissue culture, cluster buds, proliferation

Zhang LL, Wang XT, Chen Y, Zhu YF, Lu XY, Mikhailovna ZS, Yang HY (2026). Establishment of a tissue culture and
rapid propagation system for the wild plant Parrotia subaequalis under national first-class protection. Chin Bull Bot 61,
114-122.

* Author for correspondence. E-mail: yhy2006 @zafu.edu.cn

(FUAEgmE: HI)

B RIEERIBAE /Y

MEBELRARKIANEFELIERRERRFREFL, EZTHEHEM. 4T, M ARAR T EHF1004 4
AWM EIERBERRKERER, REAARBLI08 K. BRERLXHAEANI20 ., AR EHLI0ORA,

© 0000 Chinese Bulletin of Botany





