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WE VIFIEE(Citrus australasica)Z BONSME , 1B S48 T R A BRBESFHBAEZE, WA R AEKETEH
WA RFERMO LR R aG AL FSEEEENEN, BYFRFERAEEKRR. SREW,
1/2MS+4.0 mg-L™ ZT+30.0 g-L BN N T8 b7 B 25 BEAR S8 28 S IR R IT 77, 14K 37 5 R B0 T R ORIty &
PR B AN 2 5 I N 100%, 3 AMEAT 1 R A E 2 4004 4.83. 1 AN R AR 36 BB 7R BE I 77 9 1/2MS+0.5 mg-L ™
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BRI, X%, BHE, WEE (2023). TIRITEEBSKEAKRRET. HY)2Aik 58, 926-934.
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T A P E % F (Loyola-Vargas and Ochoa-Alejo,
2018; 1F5x &%, 2023). L, FI WAL TR
RS FFaAT 8 B AR B AR AR R0 T F 38 8 A0 i F
ERUEACE S Ps SR R AR DA SR R b P bR 4
AAEZEE . BAT, TGI8 7R s
BT AT, R I AR F AR R s AR S R T T A
o AR AT HRFT B O I 2 BONAME A, dd
SRGHLIGHE . FIRAEF LR EFEMR, &r
TR E R AR R, DU R TR
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SIS ARISE K S F4EFT 5 (Citrus australasica F. Muell.)
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B FE150Bh, SRJF FH0.1% HgCLH #2070 8h, /5
FTCB KIS IR . 498 2 ) R 7 3 M Bl 7 R
MS+30.0 g-L ' HERE (K13 97 3¢ F, B T (2522)°CHlH;
ENEFE60R . EFKARGHITCHE T, ATV
UK B2 0.5-1 emZ2 B T i Al 2305 S 55 9%

22 TEFES
5 6 B 1 K 2 3-5 emif, 0 B AR ) 70 4] B 0.5—
1emzEE. M ZBEM 25 AV IINAA (0. 0.1A0
0.5 mg-L ™) 56-BA (0.1. 0.5, 1.0. 2.0f14.0 mg-L™)
LLJZNAA (0. 0.1F10.5 mg-L™)5 % K % (zeatin, ZT)
(0.1. 0.5. 1.0. 2.0. 3.0. 4.0. 5.0f16.0 mg-L™)
AEREHESE L 12MSE 723 |, DLERRIA G
HIAT AT R I LI2MSEE FR 3L X I . A I PP 6> Hh
AR, LR EREIN. A ER I B @AHNAFA R,
S5/ JG Gt A 8 B 1A 28 SRR AME AR 3 P AR AN E 2
o A B IR EAE 2 B 3l R K #9121°C. 105 kPa
RAF R K205 %h . B34 1ARMEE %, FEN
(25+1)°C. JGIRIRE 79100 pmol-m™-s™". LRI N
167N R8N LIRS 26 fF R KT IR

T LR TV e = (T R A 2H 23 ) A Ak 5 42
FhHME AR %) x1009%0;

AN 58 BF B A B = (AR AN 58 R AME R B0 P A
14%7)x100%;

B HME A 1 T ZF (A )= AMELAR P AR AN E 2F
S MER R

2.3 BEFEMENFEFEENEN

HUSJH B 8 B T 1 22 B, A M I 1/2MS. MS,
MT. White IWPMTLAH AR R FE A F7 5 |, SFfik:
B FREE TR MA.0 mg-Lt ZT. 30.0 gL REpEA
7.0 gL'l (pH5.8). REILIEFI6ANIME A, S2HhE
23 B G G AN E T AR R AR ME R A
e R

2.4 BEEEFRETEI A E SR A RIS

KB JE TS (0 JO B B 2R B, R BIBC T N 1/2MS+4.0
mg-L™ ZT+30.0 g-L BRI FR 3L |, 25177
14, 2128 RIG R IR G H NG N5 9%, DIANHEAT I B
FENXTIE o BRIEEFI6 /MM, SLIGEE3IK. 5H A
GUUFASTE 2 AR 2 SRR 3 T AR A 8 24

AR PRI ERE A EERREY 927

25 HRFFRGEHBER
WK ERNLE-2 cm A E 2F, 3R T 7 IINAA
(0.05. 0.1. 0.3. 0.5, 1.0f12.0 mg-L™)#130.0 g-L™"
FERE 1 112MS 5 95 55 (pH5.8) |, PAZ A 3R 84N
X BN A6 A AR, SR E 3K, 4
JE JG Gt AN 8 2 I AR AR 2 S 3 AR AN TE AR

AN T8 2 AR R e = (A AR P R A P R R e ) <
100%;

P AEAERE (=P AEA ERL SR A 2

P AR AR IOHR K 2235 emI AT IR RS AR 2
FIHH OB, ERFENHEEIR, KRR mE
THRAKME RGN AR . ST A B
Ve R Lok R R g L, Bk e AR . Rt
BEREEA=2:1:1 (VIVIV). TeR B ERE=3:1 (vIV)
DL ek L iE f=2:1 (viv) 4FhAREFE S, BT
(25+2)°C. HJE W12/ N HR /1 2/ i) BG4 77
Fah R 7R, MEACERRE R 120k T, LI EH 3K 5 A
Gt TR B 2 4 AR R

T B BTG 28 = (R v B0 R R 1 £0) < 100%

2.6 WiEBSHT

KHMicrosoft Excel# 742, FISPSS 20.0
B T EREE ST

3 ZR5ITR

31 AEMRBAENFEFESHRINT

A Ay 2 3R 5 A K 3R VR B R LY 2 5 T ) 2 A
PAER RBER R . AHE TR HAS K E6-BAFINAA
A (RN F b 22 B (B 1A T B R 8 27
S, BEEAFKREMRSRESE KR T 285
RFARDL . 85 REW], FEIRINAFIKE6-BAFINAA
M12MSH; F75: , THafrig 22 BV A28 5 I
GIZK, A EGASTER(ELB). 3 5, FMEAR
TR R R A Rk, FEIF LR
RCFRAE 2R (BI1C); 5 75 3 th K& AN E 27 (B11D). 4
NAAJKE O mg-L™. 6-BAKJE §0.5 mg-L""fI1.0
mg-L i, @A KK iE100%. 24710 mg-L™
NAAMIL.0 mg-L™" 6-BARY, 5/E )5 A 2K ik i
1594.43%, FHAME KT A EHON2.53 (£L). 5
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R NFEIRENAAL 6-BATE HN T fa b ZE BU@ 2305 T S AN 58 25 S BE R

Table 1 Effects of NAA and 6-BA ratio at different concentrations on Citrus australasica callus induction and adventitious bud
proliferation
3 weeks 5 weeks
No. NAA 6-BA : . - Growth
(mg-L™)  (mg-L™) Callus induction Rate of adventitious Frequency of bud condition
rate (%) bud differentiation (%) differentiation
1 0 0 61.11 55.57+5.57 cde 1.57+0.29 bc ++
2 0 0.5 100.00 72.23+5.53 efg 2.08+0.08 de ++++
3 0 1.0 100.00 94.4345.57 g 2.53+0.03 e ++++
4 0 2.0 91.67 55.57+5.57 cde 1.19+0.10 ab ++
5 0 4.0 58.33 27.73+5.57 abc 1.17+0.17 ab +
6 0.1 0.5 58.33 61.13+5.57 def 2.36+0.07 de +++
7 0.1 1.0 66.67 44.43+5.57 bcde 1.89+0.11 bce ++
8 0.1 2.0 75.00 44.47+11.17 bcde 2.00+0.29 bce ++
9 0.1 4.0 41.67 16.70+£0.00 a 1.17+0.29 ab +
10 0.5 0.5 66.67 55.57+5.57 cde 2.33+0.19 de +++
11 0.5 1.0 91.67 66.67+9.61 ef 2.57+0.23 e +++
12 0.5 2.0 33.33 33.33+9.61 abcd 1.61+0.20 bc ++
13 0.5 4.0 33.33 22.23+5.53 ab 1.17+0.17 ab +

0 KHE e KB+ KB, ++++ KBAEF L. RPIARNE FRRIRIE0.05KFZE R B .

+: Poor; ++: General; +++: Good; ++++: Particularly good. Different lowercase letters in the same column indicate significant

differences at 0.05 level.

X HEAH G, TR0 5 VK B 6-BAXS T 48 A7 B A 2 4 T i
To i SRR, B A S A 2 2 A 2 FE TR A
(#E1).

AR BEZT A F a7 22 BU R B A 2 (015 5
FABTEHORAL T6-BA (KI1E-H; %2), Mkt
ZRIMNAAEL R N 0.1 mg-L™" NAA. ZT K & H4.0
mg-L U 45 2 U B R AA 100%, A FE B A FGA
100%, fFAME AT 5 A ZF BT 184.43, H A
K Hhag, W, mHERg(ELIH). BRIINAAX FH
PG R BB S VR B A ZE A S RCR AR, Bm
WEEFINAAR T 2 RIA E F 4. 25 1, LLl1/2MS
NFEARE TR HIN4.0 mg- LT ZT N T Hebr i 22 B
PRAN S8 2R 15 T I8 H B IR 2

3.2 FEHEFEMAENTEFHRHFN

FEAREEFRE BT W FARKT AN E 2 AR 2 SRR MR
PP AEAN S FHOR B (KR3). Hh12MSH IR
B Freir i BB P AE R R AR R, 5T
Ki15100%, MSHIMTIX 2, Whitef % . K558 )5, £
12MSH:Frdk b, BAANE T HUE4.57, A FAKE

e, s SR ECG . RTAEFREERK
A KB, FRATEPEL2MS 3@ B I A 775

3.3 REIEFREHEIX A EF AR
A AT 06 7R, — S B[R] R g B 70 e F-F A A B 4k
BANEFBAREMIREER. B, ATRE T
W B IR I (AR, 25 A M B IR 0 FHRAT AN 8 2R T R
sz . 45 s, BRI AR T FHairiE B a2
A, HiFS R EAHS BRI RE . &R it
R ABFERERE TR AR T AT SMEAR L UK AN 8 24K
20, KB URELBEREHEDE 45K, &
PRI AR TR, BLxtig, 28 G IEE A e 201k,
KA T AR IME AR Ho, BER IR 14K R
AT, SEGAE HF L EIA100%, “F5 24 h4.83.
B By 7R I (] ZE K 3 28 K, AN E B AR R 2
38.87%, V¥ A S E%N2.33 (K4).

1E LR E R 7R 2t b, SRRl 14 RG89,
RIGFEEDE T E TR, FIRITBZ2BREMARSE TR K
AN E 2 A R Ik F)100%, AR E 5 $54.83
(KI2A, B).
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AR PRI ERE A AR RET 929

Bl FRirgamHNE S RAEF 5k

(A)—(D) FHaiTE ZBAERING-BAML2MSH; 73k LB R A R (A) FHiriE 2 BSMEM; (B) W73 )5, ZBRBESFHEN
MY (C) HFRAA G, BUHALUMLHAES,; (D) HR5H )G, BRHRERES, (E)-(H) FHEIFEXBRABMZTHILI2MSHE IR
5 ER B () TRITEZBIMAK; (F) 3G, ZBMLHBHAL,; (G) BFd)E, AL LB ER; (H)
i%%%5}%)§, #ESHKEAEZF. Bars=0.5cm

Figure 1 Callus induction and adventitious bud differentiation of Citrus australasica

(A)—(D) In vitro regeneration process of C. australasica on 1/2MS medium with 6-BA (A) Stem explant of C. australasica; (B) The
stem segments differentiated into callus after 3 weeks; (C) Adventitious buds were induced from the callus after 4 weeks; (D)
Adventitious buds were induced after 5 weeks; (E)-(H) In vitro regeneration process of C. australasica on 1/2MS medium with ZT
(E) Stem explant of C. australasica; (F) The stem segments differentiated into callus after 3 weeks; (G) Adventitious buds were
induced from the callus after 4 weeks; (H) Adventitious buds were induced after 5 weeks. Bars=0.5 cm

=2 AFKENAASZTHLEL G FHErE 2B 0 T KA 8 2 A I 5 e
Table 2 Effects of NAA and ZT ratio at different concentrations on Citrus australasica stem callus induction and adventitious bud
proliferation

No. NAA—l T -1 Calliswi‘ra]:ﬁtion Rate of adventitioi:v e Frequency of bud Groyv.th
(mg-L™ (mg-L™) . en quency or bu condition
rate (%) bud differentiation (%) differentiation
1 0 0 61.11 55.57+5.57 b 1.56+0.29 a ++
2 0 0.5 77.80 77.7615.53 c 3.53+0.42 cdef +++
3 0 1.0 83.30 88.87+5.57 ¢ 3.6310.75 cdef ++++
4 0 2.0 100.00 100.00£0.00 ¢ 3.94+0.92 def +H++
5 0 3.0 100.00 100.00+0.00 ¢ 3.94+0.53 defg +++
6 0 4.0 100.00 100.00+0.00 ¢ 4.43+0.50 fg ++++
7 0 5.0 100.00 100.00+0.00 ¢ 4.24+0.20 fg +++
8 0 6.0 83.33 77.77¢5.53 c 3.19+0.19 bcdef +++
9 0.1 0.5 88.90 77.7615.53 c 2.50+0.30 abcde ++
10 0.1 1.0 100.00 100.0040.00 ¢ 3.55+0.48 cdef ++++
11 0.1 2.0 100.00 100.00£0.00 ¢ 3.2840.79 cdef +++
12 0.1 3.0 100.00 100.00£0.00 ¢ 3.2840.46 bcdef +++
13 0.1 4.0 94.44 94.43+5.57 ¢ 4.21+0.45 efg ++++
14 0.1 5.0 94.44 88.87+5.57 ¢ 3.42+0.14 cdef +++
15 0.1 6.0 66.67 61.10+5.55 b 2.69+0.26 abd +++
16 0.5 0.5 100.00 72.20+£11.10 be 1.49+0.16 ab ++
17 0.5 1.0 85.70 33.33#8.33 a 1.50£0.50 ab ++
18 0.5 2.0 88.90 50.00+9.64 ab 1.83+0.29 abc ++
19 0.5 3.0 88.89 50.00+9.64 ab 1.83+0.17 ab ++

© 0000 Chinese Bulletin of Botany



930 fHYEI 58(6) 2023
*2 (4h)
Table 2 (continued)
o NAA 77 3 V\{eeks . _ 5 weeks Growth
: (mg-L™) (mg-L™) Callus induction Rate of adventitious Frequency of bud condition
rate (%) bud differentiation (%) differentiation
20 0.5 4.0 83.33 88.87+5.57 c 2.86+0.17 abcde +++
21 0.5 5.0 50.00 44.43+5.57 ab 2.2740.37 abc ++
22 0.5 6.0 33.33 27.77+5.53 a 2.11+0.11 abc +

ZT: BRER. +. ++. +++fl++++ /KL FYIA /NS 7 RRIRIE0.05/KFEF BE.
ZT: Zeatin. +, ++, +++ and ++++ are the same as shown in Table 1. Different lowercase letters in the same column indicate

significant differences at 0.05 level.

R3  PEREAS RN T HRITE R AGAINE LA E 5 TR R
Table 3 Effects of different basic media on callus induction and adventitious bud proliferation of Citrus australasica

3 weeks

5 weeks

; ; - - — Growth condi-
No. Different media Callus induction Rate of adventitious Frequency of bud tion
rate (%) bud differentiation (%) differentiation

1 1/2MS 100.00 100.00+0.00 a 4.57+0.33 a ++++

2 MT 83.30 61.13+5.57 b 3.57+0.24 b +++

3 MS 100.00 88.87+5.57 ab 3.64+0.38 b +++

4 WPM 83.30 72.23+5.53 bc 2.83+0.17 bc +++

5 White 66.70 33.3340.00 e 1.561£0.29 ¢ +

+y Rl RIR L. FSIAFRNG FRERIRTEO.05 /K F 2 7 3% .
+, +++ and ++++ are the same as shown in Table 1. Different lowercase letters in the same column indicate significant differ-

ences at 0.05 level.

w4 WEEE TR E TR TR 2

B 4G T AN E 2F BB 1 5

Table 4 Effects of dark treatment on callus induction and adventitious bud proliferation of Citrus australasica

No Dark treatment s Weeks . — 5 weeks Growth
. (day) Callus induction Rate_ of adv_en_tltlous Fre_quency 01_‘ bud condition
rate (%) bud differentiation (%) differentiation

1 0 55.57+5.57 a 44.43+5.57 a 2.28+0.15 a ++

2 7 88.87+5.57 b 83.33+9.61 bc 3.50+0.21 b +++

3 14 100.00+£0.00 b 100.00+0.00 ¢ 4.83+0.38 ¢ ++++

4 21 94.4345.57 b 66.70+0.00 b 2.75+0.38 a ++

5 28 100.00+0.00 b 38.87+5.57 a 2.33+0.33 a ++

++, Rl AR L. FSIARNG FRERIRE0.05 /K E R R .
++, +++ and ++++ are the same as shown in Table 1. Different lowercase letters in the same column indicate significant dif-

ferences at 0.05 level.

34 HIREFSHEEBE

B KA B — S TR A 2F, Bh
B INAS KR FEENAA 1/2MSAE R 85 95 5 EiEAT R
ERFE T SRER, AFEKENAAL I FHE 5
AN TE AR 05 W 2.3 (R 5) . FHEFTIE AL ZRIE R
IINAAR G 7Rk EA MR 2R 7EARIINAARE IR 4 |
B2l G A I IR AR, IRARGK, 2HChAA,
oy R (KIBA, B). HF4fE G, WA NAAKE
B, AERIESR 2T S G FK, MNAAK

J¥50.5 mg-L7i, EARRE R N94.43%, FHAAR
3.9, SRR, IIN— IR FEIINAAXKT FHR T
R SH BE e EM, L Ll05 mgL™
NAALL HE R A A R AP B AR B0, BAS E fR K 3
BUF(EIBC). FAAE FAM G AT R iR 4k, Se4T
TR FRMMIA D, TIRENGE LA, Va4 mik
IRFB IR I 0, B PR R B R =211
(VIVIV)IR G R RS 78, SRR E IR R LR
EARE, 30K GG F1E90% LA 1 (KI3D).
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B2 FiairEEBRARAENREFRE EAE AR
FARFE Z AR )7 H1/2MS+5 mg-L™ ZT+30 g-L ™ e 14k
1hEE 3Rt FREALEE 14K, Y6 N5 FE5 0 (A)FI8JE (B) B 4R A i 3
IR . ZT: B2Kk%K. Bars=1lcm

Figure 2 Adventitious buds from stem explants of Citrus aus-
tralasica on optimized medium

After 14 days dark treatment, adventitious buds from stem
explants of C. australasica on 1/2MS+5 mg-L™ ZT+30 g-L™*

AR PRI R E A AR REY 931

3.5 T
T8 AR % TR AR 2R IR RA 6 o VR AR S A e R
A B AR ol 7 ) PR S A 25 B R (IR R
2022; Long et al., 2022). Hl, MHiEEEYKIHHN
BRI IUBONT 2, 1B KT IR 2R 7= 1B 7
B R RMEDERKBETHRIE S R,
JRE B A B2 % I 355 7 I ) 4 R 3 00 TR AT B X B
EHABATHET, @3 T TR SR HAERR, %
ERANTIRITBEMEE T LA EE | HeAl.
ARFT RSN, AR S 2R AR K R AR A B AR
FAE R R HE S EEE H (Bernula et al., 2020; Raspor et
al., 2021). 4Hf 7> 2 5K R Y R/ R 3 24
M3, A R R AR KR AR A E T
% (Skoog and Miller, 1957; Long et al., 2022). 6-BA

WA TR A R A B AR 5 T AN € 5 I 70 AL (Poles
et al.,, 2020; Conti et al., 2021). Huang%:(2002)

sucrose, 5 weeks (A) and 8 weeks (B) in the light. ZT: Zeatin.
Bars=1 cm

F5 ARRENAAKTFIRITEA E FER MM
Table 5 Effects of NAA concentration on rooting induction of Citrus australasica adventitious buds

No. NAA concentration (mg-L™) Rooting rate (%) Average rooting number Growth condition
1 0 16.70+0.00 d 0.97+0.21 d +
2 0.05 38.87+9.64 c 2.02+0.24 c ++
3 0.1 44.43+9.64 c 2.07+0.15c¢c ++
4 0.3 77.77£9.58 b 3.03+0.13 b ++
5 0.5 94.4349.64 a 3.90+0.20 a ++++
6 1 61.13+9.64 ¢ 2.35+0.40 ¢ +++

.+, Al AR L. [FAIAFNE ERERRTE0.05 /KT 22 B 3 .
+, ++, +++ and ++++ are the same as shown in Table 1. Different lowercase letters in the same column indicate significant
differences at 0.05 level.

B3 TR AR SRR
(A), (B) NEMRFET; (C) FHAEMM; (D) Ak, Bars=1cm

Figure 3 Rooting and transplanting of Citrus australasica regenerated plants
(A), (B) Adventitious root induction; (C) Regenerated plants; (D) Transplant survived plants. Bars=1 cm
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WK, WMe-BAZMT(C. maxima)it A E
FAN BB, ERFIN6-BANRFRE L, Mok
MR H LR A AN 78 2F - Pefia%s (2004)7E < B A
R B 28 B R A sE 30 v R B, 5 78 5 i
6-BABH AR i3E It 2 A R FIAS 58 2 R . Jardak
£ (2020) 7E 14 2 5 J& 7 MR 11 B9 4k 75 AR st 4% i 4k
PRI, KRG H6-BA S IAAK FE EL il AT {f 4R
SE SR SRR A Bl HE, 4.0 mgLT 6-BA50.3
mg-L™ IAATC LI FH 25 BUR S IOASE % 800A25.0. &
W7 5 6-BAFIZT 73 il 5 NAAZL & b B, 45 R Kk 3L
6-BAXT FHaITIE Z BB HLE A E F oL
TRHEAE R  (RIEARING-BAM RE 7256 1175 5 H AN /8 2F
-2 3% LW il 246 fl . FRATHEN 6-BAX F 15 i1
EBAEFNE FARIER, (FRXAE 15
KA EREREE., ZTENAALS I SERE
™, TEIRINA.0 mg-L™ ZTIL/2MSH; 375 E Tt
AR R FE L A E Y AN S E AR 35
AEFHEERTHEHEAES, BEAEREFKRE
U, Magksk, ZAHDE. RS REW, AR
BEREAE S, ZTHE SRR T6-BA.
TESGRRZRAE T, SMEAR T T SR I 2 1 2 T 48
e, SRR, MY AL B A E A
A AFFIE (Long et al., 2022). AW R, 14 KIS
BRAMTFRirG 2B amasNiE ST BEERa
T HE 0 5 VA 2% B T B U 22 PR R IE S, Tk
BE #E (C. sinensis) (¥ 7k #§ 55, 2003) . Fk ## Bk
(Actinidia chinensis) (P55, 2012). A & (Lilium
brownii) (3K/B4L4%, 2018). KkZE(Cerasus humilis)
(FKERERZE, 2022) &3 F (Malus pumila) (& U1 D14,
2023). WFFLRY, WEEEFE ] A B T 4E R S 1 2
J6 PN v PR A A ZR T i o R B AR, (R AME R
BT L (Zenser et al., 2001). b4k, KRS
FYHIME AR T 24T i A R 4T i B SRR 8D, NI
FIF- 4 E#E E N 41 8 (Dai and Castillo, 2007).
NAACL 32 B T HE ) 25 14 B AR AN i 2 AR AR 15
Fo ARWFFRMH, NFERENAALLELX FIEITEA &
AR S R . 3G, W05 mgL™
NAAT) B 72 58 b A MR %1£94.43%, R REBHDH, F
PIRRECRN3.9. BRI I (1 B0 T 4 BE W Re 75 RS
e OCHE, AR A 6] AR5 25 0 1) B SR AN [H] (5K 75 ¢
&, 2022). WKL, &S TR A R R 1)

R NE R B A EA=2:1:1 (VIVV) IR &R,
T R s 2 AE90% LA b FLR THIAA 3K, R AEY)
2hoE, APUBIAIE I P& B (M 25 AE, 2021); 1
A ] LS IR R R0 AN, IO AR R, RS AR
KA B A B (B4, 2022).

AW FE LA TR AT B 2 BOASME S, 18R
AN R A FE B EU A AL K T AL Ay SEAR RS 97 3
H R Mg REFRRE 0], F N7 T FHE AT A5 I B8 4k F A A
Fo MR RIE LT SR TR UL A b
B R RS HE R, A E I AR T Bk AT T
TRFT B AL R B8 1 BEAil

SEH

N, BHE, £8F, B, HRE, TR, &%%,
FRAE (2023). 24N FH AN A AR R RS R
B Fh. https://kns.cnki.net/kems/detail/46.1068.S.20220722.
1647.008.html.

JakHE, HE, MBEH (2003). sKHE RO HSE S
HiabkmAd. ol KSR 22, 399-402.

M, B, B, HEKRE, XKL (2012). BREHKAERL
AR R, RS 26, 257-261, 310.

BHE, ST, SRR, T8, KK, maE, =8N, %
BEE (2022). RACEEEGALUE T AR RIS
YR 57, 217-226.

LR, WA, HEK, JERE, KBR, KRAK=, HEM
(2023). Zh ZEBANE SO E R RINE L. MY FAR 58,
308-315.

W, BRFE, THE, skan, k&, ZIRR, =EZ
(2022). AN[FIkLgg [ 25 I R Rk LR I 22 S A . btk
B 2ER 37(4), 13-18.

BX¥E, B, PoE, XEE, DEH (2021). HTCTHAM
10 B b U BR 25 K 4 BT BB R, AR MR R 29,
1354-1365

TRERER, 3kid, BULER, EMH, EfH, BY, BEM (2022).
RRINZEI B AR RIS, W22k 39, 1945-1953.

KFERE, EMY, BxE, BEF, TR, %1, ZEE, K
B, &5, HI (2022). xR A AM26 5 54 5
R A A K Rgm. H E R T R 51(5), 150-153.

WAL, FHE, RRME, HEE, KEB, AF (2018). KK
HEBEHSE S KAER AR R, Y 53,
840-847

Bernula D, Benké P, Kaszler N, Domonkos |, Valkai I,

© 0000 Chinese Bulletin of Botany



Sz6llési R, Ferenc G, Ayaydin F, Fehér A, Gémes K
(2020). Timely removal of exogenous cytokinin and the
prevention of auxin transport from the shoot to the root
affect the regeneration potential of Arabidopsis roots.
Plant Cell Tissue Organ Cult 140, 327—-339.

Cioni E, Migone C, Ascrizzi R, Muscatello B, De Leo M,
Piras AM, Zambito Y, Flamini G, Pistelli L (2022).
Comparing metabolomic and essential oil fingerprints of
Citrus australasica F. Muell (Finger Lime) varieties and
their in vitro antioxidant activity. Antioxidants (Basel) 11,
2047.

Conti G, Xoconostle-Cazares B, Marcelino-Pérez G, Hopp
HE, Reyes CA (2021). Citrus genetic transformation: an
overview of the current strategies and insights on the new
emerging technologies. Front Plant Sci 12, 768197.

Dai WH, Castillo C (2007). Factors affecting plant regene-
ration from leaf tissues of buddleia species. HortScience
42, 1670-1673.

Huang T, Peng SL, Dong GF, Zhang LY, Li GG (2002).
Plant regeneration from leaf-derived callus in Citrus
grandis (pummelo): effects of auxins in callus induction
medium. Plant Cell Tissue Organ Cult 69, 141-146.

Jardak R, Boubakri H, Zemni H, Gandoura S, Mejri S,
Mliki A, Ghorbel A (2020). Establishment of an in vitro
regeneration system and genetic transformation of the
Tunisian ‘Maltese half-blood’ (Citrus sinensis): an agro-

AR PRI ERE AR RET 933

economically important variety. 3 Biotech 10, 99.

Long Y, Yang Y, Pan GT, Shen YO (2022). New insights
into tissue culture plant-regeneration mechanisms. Front
Plant Sci 13, 926752.

Loyola-Vargas VM, Ochoa-Alejo N (2018). An introduction
to plant tissue culture: advances and perspectives. In:
Loyola-Vargas VM, Ochoa-Alejo N, eds. Plant Cell Cul-
ture Protocols. New York: Humana Press. pp. 3—13.

Pena L, Pérez RM, Cervera M, Juarez JA, Navarro L
(2004). Early events in Agrobacterium-mediated genetic
transformation of citrus explants. Ann Bot 94, 67—74.

Poles L, Licciardello C, Distefano G, Nicolosi E, Gentile
A, La Malfa S (2020). Recent advances of in vitro culture
for the application of new breeding techniques in citrus.
Plants (Basel) 9, 938.

Raspor M, Motyka V, Kaleri AR, Ninkovi¢ S, Tubi¢ L,
Cingel A, Cosié¢ T (2021). Integrating the roles for cyto-
kinin and auxin in de novo shoot organogenesis: from
hormone uptake to signaling outputs. Int J Mol Sci 22,
8554.

Skoog F, Miller CO (1957). Chemical regulation of growth
and organ formation in plant tissues cultured in vitro.
Symp Soc Exp Biol 11, 118-130.

Zenser N, Ellsmore A, Leasure C, Callis J (2001). Auxin
modulates the degradation rate of Aux/IAA proteins. Proc
Natl Acad Sci USA 98, 11795-11800.

© 0000 Chinese Bulletin of Botany



934 fHY)EI 58(6) 2023

Establishment of In Vitro Regeneration System of
Citrus australasica
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Abstract In order to establish the regeneration system of Citrus australasica, the effects of different plant growth regu-
lators combinations, medium types and dark culture time on callus induction and plant regeneration of C. australasica
were studied using stem segments as explants. The results showed that the best medium for adventitious bud induction
was 1/2MS+4.0 mg-L‘1 ZT+30.0 g-L‘1 sucrose. Dark culture for 14 days and then light culture had the best promoting
effect. The induction rate of callus and adventitious bud was 100%, and the average number of adventitious bud rege-
neration per explants was 4.83. The optimal rooting medium was 1/2MS+0.5 mg-L’1 NAA, and the regenerated plants with
the 94.43% rooting rate were obtained, and the average number of roots was 3.9. In the mixture of grass carbon:perlite:
vermiculite=2:1:1 (v/vlv), tissue culture seedlings had the best growth, and the survival rate was more than 90%. This
study established in vitro regeneration system of C. australasica, which laid the foundation for the genetic improvement
and rapid propagation of C. australasica fine varieties.
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