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WE LR (Xanthoceras sorbifolium)FiA= Ry SZIG A4 kL, G55 15 5 AN 2 2F (1 e A 1% 77 58 IR 38 58 AME 17 48 40 19 52 1 [A]
F. GREW, MW RER A% CEHEE30F, HH0A%H MEIHE105058, 15443°829.33%, LT-H A
12%. A58 27 SR 725 MS+2.5 mg-L™' 6-BA+1.0 mg-L ™' NAA+30 g-L™" jEk#+6.8 g-L " 5ifl+0.1 gL WA, %5
FNT2.22%; fEAFAM > R R BEPAKWF F, Bme-BARS, FMEKRIET RFAK, N12.50%, HFSREHE, N
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FISLEH, Ay, fhEF (2025). SO RAMAE ZF T LABLIH]. EY£ 60, 957-967.

ik 5 (Xanthoceras  sorbifolium) 7R FR 36 5
KK, BARIK, S~ ETFH(Sapindaceae) 3 it H &
(Xanthoceras)tti#), FE4Am T EZR AL FEILFILE
JeHbIX . SO R B A WSR2 S g HME (SR R
&,2002), AR B FPRz . MAZL HERIAESE S A R
R |AR I, iR RS R A E
T E Rk 2 R (R BURAN ZE S, 2022; 5§41 %%,
2023; TUH%E, 2023). L RMFHEMEL RN
30.4%—47.0%, FhA~ N AL AT i 7 BR 2 & 7£90% LA
F, B MmN A (R AR &, 2017; F A,
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FE AW 53 R VR AL AT BRI R 0 (2 LR 5,
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B, MERAC, R0 R AR SR A B R (SR IR AN
¥i#s, 2024).
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O PAF B R A, 3 Eos s A B ARG K 2E
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F, SOERMAEE R KB AT SRR OGS DA 4k B
iiE (Bian et al., 2022; Shi et al., 2024; Zhao et al.,
2024). [AlfF, 3 AT A B AR Dy S R 36k DR A6 A
Jo s At R g iR A 1 54 (Liang et al., 2019;
Yang et al., 2024). FH5r+FBE G5 G M T,
R 20CHE = B P 2 ) P 0 TR ) () 0 e 280 o AR
1M, BT AR AR R s R R, HEAS
AR R — PR R

A AL E AT T SOE R A B S AR A E
FOAE AR R, R H & R R A, R T Ay
HFE B AR TR B JERE R R SME
A4 R FE S DR 20 SO SR A B M AL s e, DAHITR
FE T 1y 2R E TR S SR P A A R AR AR

1 EYE

it (Xanthoceras sorbifolium Bunge) gl #F7-K
B8 1 AL ROl K 2 Ve SR SRR 1 o B 45104 A
AR SR R HEAT R AN, F T AME AR B T FE T
FHNAE P FROEE IR, IR FTaM 7 23R B
W A AT T R SRR 7 2% AT e SR AR R A R B T
T6H3H 27 H28H &K1 E R IR, 42 Kb [A] K
FLoy QAN I Y, FH T 4R 5T AL 4 SRR 520 A 1 1)

AR

2 IEFEMSSEFFEN

21 BFERS

PAMS+30 g-L7'j##i+6.8 gL' Bifig+0.1 g-L " WL A
FeRlEFRIE pH5.8. T121°CKE 20 80 5 3 T8
BRI,

22 SMEKIEELE

S R T AR R R e40 0 4h, R, FH75%
LEEH 308D, R K M T, Mo mneEs
REN0.1% 0.5% 1%H15% KR EBRENAE R, &%
HE100 80205081, 2 )5 TG RK e i . 1458
B MU 3, B5 IR AT I S IR AR WL 2175 P
o AR5, EHE3K. 20K )54
R V5 YR KBTI, ik B 8 7.
PUF# TR UL, A€ 5 S 5 AME R

PR TR0, S AR A FE 5 5 9 25 5 1 RS 37 7 VA AR
o R RL e BE AP DD 3B, SR P 075 26t 11 e
THEE T AT 2

2.3 BRI EFFSEFRENIFIE

FE LR 7R3 4y HIVRIN0.5. 1.5H12.5 mg-L™' 6-BA
PLJ%0.1. 1.0H12.0 mg-L™' NAA. 3LE9MNbHR . 4hH
WIHE G, TR 24 R AR, BRI R
AR F A E EMAEKINE, ISR,
Mg o R L RIS hR, AT BT, RO
B IR R A KA L

2.4  IMEFBILHNEILEST R G iFE

241 FEARBEMRIRR

¥42. 35 0 gk HH 110 5 3% 97 56 11 6-BA RS 3 Ay [H] S5 ik
BEITDZ. KTHIZT, #H1.0 mg-L™ NAAfEH, LR
FE AN 53 54 3R AR W A A R 70 A 1A 1 1 B
Wi o AMEARIE BT, AR 248 AR, EE3
Wo LFAMEREIE, Gt SR, NEFEKELE
T,

242 AEXRBEESEE

STt T AP AT N 2.3 i ok HE Y A R TR R,
PR A6 ISR (0F119.5 umol-m™-s™") 5k & (20°C Al
26°C)X} AR AME AR A I 2 o B4 b PR ZH
G AMAKRTHE R G, MM 24Y M, EEI
Ko WRAMEARZN, 14RGHRIEAEFHETE. 1
W RICT H,

243 FREBIREIMEE

FAF KB BSOS R MR G, 2.3
e i g R s b . SRR E R 28 AR,
F3W. WM IERAEFMAEKIE, HFR30K
JE VR R B AAE I R

2.5 BB

i FH Excel 31 A1 SPSS R A it AT Ko Ak AN 7 22 73
B, FEMAICLT A AT 5

15 Qe =5 AMA KB/ 1K 2 50)x100%;

AN B R =BG IR A v A E 2 AU S
ZF I AME AL



ANGEZE 5 A= (1 T ANE G A I A AR H A
FEAR £ 40)x100%;

WAL =R AL SMEAR R A A 2 %)X 100%

AEFK A BT RR A0, FH+E++++R0R A
WREERRRE 4%, A2t R

3 HZR5iTe

31 IMEFLESHEHS
BT AME A TS R R, FHE0.1% (A1)
H0.5% (A2)H B IR IR BN AL #1050 B, Fh
ZFET- 2 RN12%, W E KT AB-A8. A3FIASSE b #E;
F 5 5% 43 20 IR RN T VT B 20 77 1 (A8), 75
Pe%H1.33%, BEMMTA1-AGLLHE (£ 1), i b
RAM G BAIRE S A E S, AAEFKAE
%, A EMAIE RS MR L, TEAR SR
UERC AR5 5 18 AR B i KA AT IR, B e
AR 5700 A15 A4 HH Al (4 filt R LA T 3
BAL TR, A1 AL TR AL 2 (22.67%) & FH K T A2 40 F
(42.67%), T —F M5 FEESFARE. Fik, A1k
H R 05 5 07 CRIE R A TS RS SR AR K 48 L
F75% 2.1 B30 FS 5 L 0.1% A A A #1000 N
SRk R R BT R T R

32 A EHEFENBRAMCESTEFHITM
PASCTE SR BT AT O SRR T A 8 2 AR K (),
BMJE6R, SMEME KT, U5 DA kst t,

RL A FIHBEAC B 56 R B AT AT B BOR 5

JASL a4 SO SR ANE 2F 75 T Ak i) 959

FEHB A ag/ N E A (FA). S H R s
K, TSRO . 15K )5, Befilids 7R 5L 00585 LA &
15 Db R A, KRR DA RIR G, PN E
2 (B1B). 21KJ5, 15 DAL B BUEILE T R S
HASE 2, AAB i B F2L 0045 0% S 1A 52 2R 5
B2 HAKEL(E1C). 28K )5, ANEH MK, Hl
W AN 2 2 A oy 3, i R IF(EI1D). 35K,
g I R A, 2R, Ak R R (B
1E). FIRGEAFH B SAE 2RI, AME R B R4 b ™
=, R IR e 5 (KF).

gE KT, B6. B7. BSAMHL AN E 2 R E &
FH e EE, B IR IEE T A E 5 R AU &,
N4.65 (%2). B8EFREMIIF SR EE R THEL
H, N72.22%. ¥iN2.5 mgL™ 6-BA+1.0 mgL™
NAA5; 77 T 70 5 5 36 R 5 2 K 3507 T R LR AE,
B8ALFE A 5E 2 2 5 (4.04) 8K T B6 4L B (4.65), 1H
CHEERARE. GE%IE, B8 (MS+2.5 mgL™!
6-BA+1.0 mg-L™" NAA)K % 5 i 5 sl s 1= 7= 28
RIE M IR 73 (%2).

3.3 AEEBFGEIMEFIBILEIF T

3.3.1 ARXBMASHENIMEAEIBILAOT M
TEANRIZR LA 4> ZE BRI REM T, 4535 77 35 o 1) 7 24
FARSME AR LA [FI R B B b (12, 383). #eFh
JG20K, VRiN2.5 mg-L™" 6-BAMKIHE 3% 5E b i A4 Ar
Nepta, BRI, R HIUKEA E S (E2A).
M2 T, win2.5 mg-L™" KTHIE 5 by i1k

Table 1 Effect of different disinfection treatments on the mature seed kernels of Xanthoceras sorbifolium

G Chorine disinfection  Effective chorine
roup

Browning rate (%)

Death rate (%) Contamination rate (%)

time (min) concentration (%)

A1 10 0.1 22.67+3.53 d 12.00+2.31 e 29.33+3.53 a
A2 10 0.5 42.67+3.53 ¢ 12.00+2.31 e 28.00+2.31 a
A3 10 1.0 62.60+1.33 b 34.67+3.53 ¢ 21.33£3.53 ab
Ad 10 5.0 42.67+3.53 ¢ 25.33+£1.33 d 9.33+3.53 cd
A5 20 0.1 60.00+6.93 b 18.67+3.53 de 21.33£3.53 ab
A6 20 0.5 61.33£3.53 b 52.00+4.62 b 16.004£2.31 bc
A7 20 1.0 62.67+4.81b 45.33£3.53 b 4.00£2.31d
A8 20 5.0 80.00+4.62 a 66.67+£1.33 a 1.33+1.33 d

Hi N T EbR R, RS RVNG 7 REOR S B A Ja VA 22 7 2. 2% (P<0.05),

Data are means+SE; different lowercase letters in the same column indicate significant differences based on Duncan’s test (P<0.05).
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Bl AREEAE AT R S SOE RAE A K
(A)—(E) M-EAKTREEE6. 15, 21, 28 K35RMAKNE A (bars=5 mm); (F) M ZHAEFRIEE21R KA L (bar=2 cm)

Figure 1 Different treatments of plant growth regulators on the induction of adventitious bud development for Xanthoceras
sorbifolium

(A)—(E) The growth of seed kernels in medium for 6, 15, 21, 28, and 35 days, respectively (bars=5 mm); (F) Browning of seed
kernels inoculated into the medium for 21 days (bar=2 cm)

2 REREY AR PSSR BT ST A A=A 58 2 5 3 1R R T
Table 2 Effects of different plant growth regulators and their concentrations on adventitious bud induction of Xanthoceras
sorbifolium mature seed kernels

Group 6-BA (mg-L™') NAA (mg-L™") Germination rate (%) Adventitious bud coefficient Adventitious bud growth trend

B1 0.5 0.1 8.33+2.40 g 2.56+0.44 b +

B2 0.5 1.0 25.00+2.40 fg 2.51+0.25b +

B3 0.5 1.5 51.38+£3.67 bc 2.02+0.22 b ++
B4 1.5 0.1 31.94+3.67 ef 2.26x0.20 b

B5 1.5 1.0 19.45+5.01 g 2.35%¥0.53 b

B6 1.5 1.5 40.27+2.78 de 4.65+0.48 a ++
B7 25 0.1 43.06+3.67 cd 3.75+0.47 a +++
B8 25 1.0 72.22+3.68 a 4.04x0.22 a +H++
B9 2.5 1.5 59.72+3.68 b 2.55+0.17 b +++

BRI FEEER R, A RENE RN R A 50 0% 7 B35 (P<0.05). AJE K §I R385 A4, Fl+E++++3F0R.
Data are means+SE; different lowercase letters in the same column indicate significant differences based on Duncan’s test
(P<0.05). The growth intensity of adventitious buds are divided into four levels from weak to strong, which are represented by +
to ++++.

B2 KRB R R TS SOERAE 1 B
(A)=(D) FMZFESF IV IN2.5 mg-L™" 6-BA. 2.5 mg-L™' KT, 2.5 mg-L™" ZTH12.5 mg-L~" TDZ{¥i#5 553k A= K20 K RS .« Bars=2 cm
Figure 2 Browning of adventitious buds of Xanthoceras sorbifolium induced by different types of cytokinins

(A)—(D) Seed kernels were grown for 20 days in medium supplemented with 2.5 mg-L™" 6-BA, 2.5 mg-L™' KT, 2.5 mg-L™" ZT, and
2.5 mg-L™' TDZ, respectively. Bars=2 cm



HTF2, {HASE 28 Hui i /b (K12B), R in2.5 mg-L ™
ZTHITDZ )55 75 b AME AR N A, LA
ANEH(E2C, D), H&AHFZEREE. BRI,
2.5 mg-L™ 6-BARIRE IR PR E A SRR
EHAMEERTH e, 4 5~73.61%F7.09,
TN IN6-BA £ 75 5L AME AR FE T 26 i F KT He ab 3,
NH12.50%. LAEFBRATFFETZE, AEFRH
MAMEAAEEE, HiE2.5 mg-L™ 6-BA51.0 mg-L™
NAALL A TEA 3 25175 5 5 TH BOR

3.3.2 AEEBFFREXIMEAFBLHI G

EH TR R, 55 IR AR AME A5 T B B
ER . i 14RBIEEFR, BFp IR AME R TEAS [F) 3 7%
AR T ARG B A R (K13). 7EIRFE 926°C.
JEBEH19.5 pmol-m™s™ &R, SMER IR
H(EIBA), TMI7E SRS 25 T 55 77 10 A M A U 6 1 AS
B(K3B). MR E20°CHT, A A b FE B RS
F26°C N 7= M AMEAR(EIBC, D). fEANFRE T,

|3 ARSI AN L 5 5 30 SR SR A SME AR AL R 2

FASL a4 SO R ANE 2 5 5 Ml 961

I 15 77 A AME AR R B B A1k, BARAME R 21
KB TE G, AR AERE . SRE
B, B SHETHACHFFESEAEREER, T
TR EMET, MEMACHFREFRLREER (R
4), fEJGHERBRAE919.5 uymol-m™2s™'. IR H26°C4
R, FEAE F TR R, 1£72.22%, 2T
HEb s, BARELEAN100%, [HELT HEIK, H
18.05%. %L, i iR 419.5 ymol-m™>s™,
TR N26°CRE 5 SR AN g BEM B g 3R 4 A

3.3.3 SMEFLHIEE LR

SRk SR AT AR R AT 2 994N IR S (&14) . 1-111381(6
HA3H-ATHXF): KR, MR, 2A6,
FZgngs b, 27 TN KT, WEkt, MmN
YIRRAS BB . Bl 5 M AR OR R, it
K, SR FREEEMP N SV RK, HREBORAE
(Kl4A—Cs). IVIH(6 H24 HRFh): Bk Bkt Bk m
R, SFE, MM, NS, Rk

Table 3 Effects of different types of cytokinins on browning of seed kernel explants of Xanthoceras sorbifolium

Plant growth regulator types and

Adventitious

o . "
bud coefficient Death rate (%) Browning condition

Group concentrations (2.5 mg-L™") Germination rate (%)
C1 6-BA 73.61+3.67 a
Cc2 KT 13.89+3.67 ¢
C3 T 23.61+3.67 bc
C4 TDZ 27.70+2.79 b

7.09+0.33 a 12.50+2.41 d trt
297+0.32b 38.89+£1.39 a t
0.84+0.10d 22.22+1.39 ¢ trrt
1.90+0.05 ¢ 30.56+3.67 b trt

B AP HEAR AR, FFIARVNG FEEFRR BB Az 3 B35 (P<0.05). W RHEHRIES AR, A1 E 1 1 2R,
Data are meanstSE; different lowercase letters in the same column indicate significant differences based on Duncan’s test
(P<0.05). The degree of browning is divided into four levels from mild to severe, represented by 1 to t t t t.

B3 RSN SO R AME B AL

(A) J6HE(19.5 umol-m2-s"y+ % I (26°C) I Fi 4= £ K AB WL, (B) SEME(0 umol-m2s™")+ 4 iEL (26°C) I A {~ A= K15 i, (C) IR
(19.5 umol-m™2-s™" )+ #.(20°C )i F 1~ A K15 10; (D) EERE(0 umol-m™2-s™")+{iK I (20°C)if F i~ A K114, Bars=2 cm

Figure 3 Effects of temperature and light on browning of Xanthoceras sorbifolium explants

2 1

(A) Growing seed kernels under light (19.5 pmol'm™-s™') at normal temperature (26°C); (B) Growing seed kernels under

2 1

-2, o1

darkness (0 ymol-m™-s™") at normal temperature (26°C); (C) Growing seed kernels under light (19.5 pmol-m™-s™") at low tem-

2 1

perature (20°C); (D) Growing seed kernels under darkness (0 ymol'-m™:s™") at low temperature (20°C). Bars=2 cm
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Table 4 Effects of light and temperature on browning of Xanthoceras sorbifolium explants

Group Light and temperature combinations

Germination rate (%)

Browning rate (%) Death rate (%)

2. 1

D1  Light (19.5 ymol-m™-s™')+normal temperature (26°C)

2 1

D2  Darkness (0 pmol-m™-s™")+normal temperature (26°C)

D3  Light (19.5 umol-m™2s~")+low temperature (20°C)

D4  Darkness (0 ymol-m=2-s™")+low temperature (20°C)

72.22+3.68 a 100.00+£0.00 a 18.05+1.39 b
26.39+£1.39¢c 51.39+£3.67 ¢ 30.55+2.78 a
38.89+£3.67 b 65.28+2.77 b 26.39+£3.67 a
26.39+2.78 ¢ 47.22+3.67 ¢ 30.56+£1.38 a

HAi N T EbR R, RS RVNG 7 BEOR IS B A Ja VA 22 7 2. 2% (P<0.05),

Data are means+SE; different lowercase letters in the same column indicate significant differences based on Duncan’s test (P<0.05).
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Vil

B4 SO FERF -0 A K R

(A)—(ly) M- AEKIEEL,; (A)-(2) FrTAEKEREEN;
(Az)—(l3) BszA:KidE24k. (A1)—(D1) Bars=5 mm; (E1)—(ls)
Bars=2 cm

Figure 4 The growth of the I-IX stages of Xanthoceras sorbi-
folium seeds

(A1)—(l1) The changes in seed kernel growth process; (Az)—(l2)
The changes in seed growth process; (As)—(ls) The changes in
fruit growth process. (A1)—(D1) Bars=5 mm; (E1)—(Is) Bars=2 cm

15 AR, KRR B S (IR AR b, RARAN
JRZE R, Sy s A KO R (E14D4—Ds) . V(7
HAHRF): S5IVIAMI L, i f 5 28 0 B AR
b, AN, SA, AN SV R (E4E-Es).
VU7 A8 H R Fh): Fl fe B4 A8 9 AL, Bl AT
5], HFES, MM, 2 A(EI4F-F). VI
HASH RFh): R IR, R G, Fhk S g,
i B2 AR, PR A i IR S (4 G—Gs) . VIILH(7 H 22
HERFl): REFFREEIR, RIS S,
B ARRGE, i BT AR B, HAROIRAL R, RS,
WA AR RS, B R B (E4H—H3) . IXH(7 H 28
FRAp): PRk, SRR s, Fh ik 58 448 2
o, WA, ARG RE, MAOMERE GO, M, nRIK
(E414—13).

T4 R A4, WAREUN, B
NEHRLZHBENEY . NREFRIF R, Hik
FA I 5AN I M R HEAT AN 8 2 5

SCieE R AR A AR TR IR A S, SMEAEAE N
T4k (E5A), HLFf 5 % I (] 1) 4E K B0 AN Wi i
(KI5B), H & IEARA AIRSEA(E5C). 2V (K5D)F
VI (FE5E) Bt Fp A= 7 85 75 i #2 L e AL I &,
MNEFZKAETHOR, kst VI (ESF). VI
(EI5G)AIX (FEI5H) B A A A T Ab AR i 2
AR BRI S AN I R AR S5 SRR,
FEV. VIRIVIBAR A A E 2F RECRE & T He i,
HARHEF VI (97.22%)>V (94.44%)>VIl (83.33%)
(#5). FHEVUHIIAE F RECRZ T HER . Xt
AFREBAMARTE S, KINEVIRIE, Fii
A, FRRE, A dF RS, B
FE DR, 2 W ST TR AME AR IR ) AR S AR 1
LI R .

RE TR, SEEVURRSGE R s T S
B, #WAET A1 H-8 H RUSFM AT H LU 7.
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JASL a4 SO SR ANE 2F 75 T M) 963

<

(A)—=(D) SEVIIFIBEFT7. 14, 21 KB0RJFHIA KR (E)=(H) HEVIL VIL. VILFIXHIFM - BR30K i 104 Kok Bars=2 cm

Figure 5 Induction and growth of adventitious bud in different development stages of Xanthoceras sorbifolium seed kernels
(A)—(D) The growth status of the seed kernels at stage V after 7, 14, 21, and 30 days of inoculation; (E)—(H) The growth status
of the seed kernels at stages VI, VII, VIII, and IX after 30 days of inoculation. Bars=2 cm

W5 U R AME ML L X AL R R

Table 5 Effect of explant tenderness on tissue culture browning in Xanthoceras sorbifolium

Group Seed development stage Germination rate (%) Adventitious bud coefficient Browning condition
E1 \Y, 94.4415.55 a 3.68+0.13 ¢ t
E2 \ 97.22+2.78 a 5.72+0.24 a t
E3 Vil 83.33t4.81 a 4.29+0.15b tt
E4 VI 66.67+4.81b 4.37+0.46 b tt
E5 IX 44.45+2.78 ¢ 3.38+0.12 ¢ trtt

BT IEEAR R, FIFA RN PRI R B i 0k 2 7 235 (P<0.05). LR i RIE /3 4%k, =t 1 &R,
Data are meanstSE; different lowercase letters in the same column indicate significant differences based on Duncan’s test
(P<0.05). The degree of browning is divided into four levels from mild to severe, represented by t to t t 1 1.

3.4 Vg

T AR 35 R P Fh i B AL R D RE W 52 R iz
FEEEFAF AR (Long et al., 2022). Ik, i
RGBT IR T — & M RCR, (R T I A AR A
HMEAAME AR SE 7] R (#78, 2019). AW 7Tl 7 T
SCTEE SRR IR A AN E o, AL T REAR R, I
TS PR FRAEMRT AR, R TR S BUN IG5 %
RS In) DA ST e AR R P AR AR R BE0E 1 Bkl

TERYH AR I, W HNERSERNAE SR

NaCIO¥ i TFK(HgCl). Ca(ClO) i i ATH, O,
(B EFSE, 2018; FRAUWEE, 2024; IR 45%, 2024),
AT 3 Tk 7 % 77 S N AR 2R 1 4 B AR K (S
RUEEE, 2011; 25, 2012). 6 AN [ (1) 4844 BT

MNHFERA AR . AT, SO A AME A 33 RO
LFIATE R A TR (HCL) FINaCIO R » ASHIF 72 it %t
IR AE T B TN 75% g EE30F0, A S
0.1% A B FINaCIOVE HUH 5 1043 %, vl # 77 X
AMEARTT YK 829.33%, FET-H N12%.

0 RERFEMAEK AT A MERKRZEEY
ARKKERRBEATHE T, MRS REESEFIFT
ORI RBAEA, SRR I A K & H A L
FHRAEL, HELLBME S AEF(Su et al,
2011; Cortleven et al., 2019). £ H i (Brassica
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INTRODUCTION: Plant tissue culture technology is characterized by growth that is not restricted by seasons, high effi-
ciency in plant propagation, and high survival rates. It can effectively ensure the quality and quantity of new and superior
varieties of Xanthoceras sorbifolium, and is beneficial for the conservation and rapid dissemination of germplasm re-
sources, thus promoting the development of the Xanthoceras industry. Therefore, it is now urgent to solve the browning
problem of explants during the tissue culture process of Xanthoceras, in order to lay the foundation for establishing a
stable and efficient regeneration system for this species.

RATIONALE: Currently, the growth cycle of somatic embryogenesis culture in X. sorbifolium is relatively long, and the
acquisition of embryogenic callus tissue is quite challenging, resulting in poor reproducibility of the regeneration system
established through somatic embryogenesis. Some studies have directly induced adventitious buds via organogenesis
in X. sorbifolium and found that when cotyledons and stem segments are used as explants to induce adventitious buds,
browning of the explants is common, leading to a low proliferation rate of adventitious buds and affecting the growth of
the explants. Therefore, this study focuses on analyzing the difficulties in inducing adventitious buds during the tissue
culture process of X. sorbifolium, explores the most suitable growth conditions for inducing adventitious buds, and dis-
cusses the impact of factors such as the type of cytokinin, temperature, light intensity, and the tenderness of the explants
on the browning of X. sorbifolium tissue culture, in order to provide a basis for establishing an efficient and stable re-
generation system for X. sorbifolium.

RESULTS: The browning issue severely affects the growth condition of X. sorbifolium explants and the efficiency of
adventitious bud induction. After identifying the optimal disinfection method and the best medium for adventitious bud
induction, we investigated the factors affecting the browning of X. sorbifolium cotyledons one by one. We found that the
highest induction rate of adventitious buds was achieved when 2.5 mg-L_1 6-BA was added to the medium, and thus we
selected it as the suitable cytokinin for inducing adventitious buds. The cotyledons of X. sorbifolium were cultured under
the best conditions of a light intensity of 19.5 pmol-m™s™" and a temperature of 26°C. Although culturing in the dark can
inhibit browning, it cannot induce adventitious buds. The tenderness of the explants has an important impact on brown-
ing; the more tender the explants are, the lower the degree of browning. When the cotyledons of X. sorbifolium har-
vested from July 1% to July 8" were used for tissue culture, almost no browning occurred. At this time, the fruit coat is not
cracked, the cotyledons are plump and firm, the seed coat is white, and it is easy to remove. These cotyledons are the
best experimental materials for the tissue culture of X. sorbifolium.

CONCLUSION: Using the cotyledons of X. sorbifolium as the experimental material, the optimal medium for inducing
adventitious buds and the factors influencing explant browning were investigated. The results showed that the best dis-
infection method for cotyledons was to treat them with 75% ethanol for 30 seconds, followed by 0.1% effective chlorine
for 10 minutes, resulting in a contamination rate of 29.33% and a mortality rate of 12%. The optimal medium formulation
for inducing adventitious buds was MS+2.5 mg-L‘1 6-BA+1.0 mg-L‘1 NAA+30 g-L‘1 sucrose+6.8 g-L‘1 agar+0.1 g-L‘1
myo-inositol, with an induction rate of 72.22%. Among different types of cytokinins, the addition of 6-BA to the medium
resulted in the lowest explant mortality rate (12.50%) and the highest induction rate (73.61%). The optimal culture con-
ditions were 19.5 pmol-m"z-s"1 light intensity at 26°C, with an induction rate of 72.22%. The cotyledons from VI stage
seeds collected between July 1% and July 8" were plump and firm, with white seed coats that were easy to remove,
making them the best material for inhibiting browning in Xanthoceras tissue culture, with the highest adventitious bud
induction rate (97.22%).
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Adventitious bud induction (A) and browning inhibition (B) of Xanthoceras sorbifolium. When establishing a regeneration
system for X. sorbifolium through tissue culture methods, severe browning poses a significant challenge. Therefore, through the
process of inducing adventitious buds, explant materials that can alleviate the browning of cotyledon tissue culture have been
identified. (A) Bar=5 mm; (B) Bar=2 cm
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