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B OE. [HM] BEEEN Chamaecyparis hodginsii A5 H5- SR R, E R R SRR 5 45 2544
FOHRMIAE S, [7ik] ik 6-BA. ZT. KT 435, WHiEGE B MM, SMEAR Y 2Ry
LEASEZFF ST, HAFFSRAFNREENE. [SR] D 085S A IME AN S 54 2 2L B
2) 75% ZFETHEE 10's, 4% AR 600 s L& A FON AME A S BRI T, B35 FRIRIS Y s 3) 45
B E 5 S B 7R LI 77 9 MS+Sucrose 30.0 g/L+Agar 6.5 g/L+KT 0.1 mg/L, %1% 525k 85.56%. AC
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Induction of adventitious buds and study on endogenous hormones in
Chamaecyparis hodginsii

Lu Bingbing’, Xiao Shuai®, Wang Yuxi®, Xiao Jihong’, Wang Xiaomei*, Rong Jundong®, Chen Liguang®, Zheng Yushan""

(a. College of Forestry; b. School of Landscape Architecture and Art, Fujian Agriculture and Forestry University, Fuzhou 350000, Fujian, China)

Abstract: [Objective] Focusing on the optimization of the adventitious bud induction system of Chamaecyparis hodginsii, a native
species of Fujian, this study aims to provide theoretical support for the conservation of its germplasm resources and the development of
in vitro propagation techniques. [ Method] By screening 6-BA, ZT, KT and other cytokinins, determining the most suitable implants, the
best sterilization formula for implants, and the best incubation formula for adventitious bud induction, and exploring the mechanism of
endogenous hormones in germination. [Result] 1) C. hodginsii is most suitable for extraction as a young,young, sprouted stem that was
born in the year; 2) 75% alcohol disinfection for 10 s, 4% sodium hypochlorite disinfection for 600 s was the best disinfection formula of
explants,which significantly reduced the risk of contamination; 3) The optimum culture medium for adventitious bud induction was MS +
Sucrose 30.0 g/L + Agar 6.5 g/L + 0.1 mg/L KT, the rate of bud induction was 85.56%. At the same time, for the common browning
problem in tissue culture of C. hodginsii, we found that the combination of AC and VC treatment had significant anti-browning effect,
and the pollution rate was below 10%, effectively improving the culture efficiency; 4) The dynamic changes in the endogenous hormone
levels during the process of adventitious bud induction indicate that the concentrations and ratios of IAA, ABA, GA,, and CTK exhibit
regular fluctuations. Among these, ABA and GA; have antagonistic effects. The balance between the ratios of IAA/ABA and CTK/IAA
is the core mechanism regulating the bud germination of C. hodginsii. The period of 7-14 days is when the concentrations of IAA and
the ratios of IAA/ABA, CTK/IAA reach their peak levels, making it a critical stage for the bud germination of C. hodginsii. During this
period, the synergistic action of these hormones collectively contributes to their ability to adapt to the environment and promote growth
and development. [ Conclusion] This study has preliminarily established a low-pollution adventitious bud induction system for C.
hodginsii, clarified the impact of different cultivation conditions on the content of endogenous hormones, and revealed the regulatory
rules of endogenous hormones in the process of adventitious bud induction.
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M & M Chamaecyparis hodginsii & 4 F}
Cupressaceae i fl1J@ W AR, EHEE, HAAIX
BeAs, BB, ERER T ILX 2FE54m Y,
1 A H AT A S O R E R B AR AR, 2
2ot 2 LMW R dE g hn 85 7 2 M
TEHE., FHEEH. AR RS, THEEER
B hE A R Rl B, R AR AT
FAEMTEER S BRRZ. FEREAL TR AR
JE [ 1) R, AR ME SRS AR 8 AL 0 R M. T 4H
ZEFRHARAGEHEA M. AINE. XEEM
PR M) /NS RF A, i SR P Al R R P
AL, 38 I AR TT 2 235G 70 iR AR AN E 3 15 3
PIEICER B  , 6 A EEAAAH S A B R DR
FRFEMZ A ARSI B A EEE

TP H TR R E LW KT, BHEYT
AE . H YHH RS ME AR B TR 7R
B b, R E AR SR, KA K
FTERERMEAR, RECHEENEEBTRET
ARG FRAE T B, (B AR AN 40 2 IR AT T I
ZEE AR AR, AN RIS FRLE 5 AN E 2E
SRS, ITRNERENBRAS SR, WKF
R E B VR, EMFEAE TR, LA
#H Juniperus chinensis F1 ¢ Juniperus chinensis *4
A G ZE B N AME AR AT R R 7R, AR
1/2 MSH KK FE (0.5 mg/L) BA+{KIKFE (0.5 mg/L)
NAA 35 2 b, ANEF B Em: Mk
FIWAE 172 MS+ ik & (1.5 mg/L) BA+ (KK FE
(0.5 mg/L) NAA i) 5 5% & F 70 4k 2R & £
FEW) IR R K I AR P 240 R 85 57 i AR ) —
NE B, EHSREEFRN . . A
LR REECEIER Y. Bar, XHE AR
BEMMAREZEAFELEKER JAA P Bk
(ABA) ", 4 oy 3% (CTKO ", K& &
(GA M BxE (zD P 44 (ETH) MZ
fi (Polyamines) & 7 Fh ", F5Wi#H 2 " F1 ¥
AR, EKER. RERMM SR EGER
BRI AERKKR T, 1T v IR 2 40 i) R R 1) AR
Kk . HAatHGmMAHAR, R EEA R
W TP T B, Ryt — B

AWt g 2% (6-BA. KT, TDZ.
ZT) XM A € FiE FHATIRER, HlRE
H I AMEE, R R R T MR )T, IF
AMBHAEFHFIETNIEBZR JAA,
ABA. CTK. GA) &8RN, @ EmRTs
PAEFIFE R R, F M BRI R S 5

BROEHR H 10 SE il
I MR57RZX

1.1 REEHR

e AT A S8 2 I U5 3 B 7 W] DU ML AR
EFEISAEF A, WA UG BUAMERE T
TE BT DR N T E S AR N Sl S N S
H M @A A7 T A E 2 1T RS, 1
WAFEE . L, A g £ Bk MSME R ik
PAE L I RER B AR AR MO Tk JFOR
WHFCHT 2019 AEFIAE I 1 ~ 3 FEAA RAR @Atk -
HMEARR RO AR AR O 2220 Al 28 ZEBURTAS
i 2F 22 B

12 ERERS SEFREN

I ml £ 3% HE N MS+Sucrose 30.0 g/L+Agar
6.5 g/L, pH{H 7 5.80 ~ 6.00, 121 C K} 15 min
Ja BT A

NEFHF I EREFRENEAT, HHRE
W (25+£2) C, MY 60% ~ 70%, iR
FEEE N 800 ~ 1 600 Lux, I 350 ~ 750 nm, ¢
HEJE M 14 h/d.

1.3 SMEHEFRSHESLE

1.3.1 AR ERE

I3 B JTHE BRI ZE R IR & S R AR R
MR A&, BEHIESFE Y Hik,
AW RBEREFEHHES, sMERERFEZER.
W R BNASH 2R 2 B

EEZE, REARKMEENZER, WHEZEBRK
ANHEEZER, N 2 mg/L 6-BA LAl 77
oo Sttt 3 AR, REANEEE 30 R, BRI 1A
AMEAR, B 3R, MEILRFH RS EKEN.
132 AEE T RCR

FRENAE B ZE B 1~ 3 om BI/NEL,
MR B ATGEA R 20 min, FZKITEE 2 h,
TEHKISE 3 ~ 5 KGN E TIEG. H 75%
LI NaClO W AR A0 Z B AT AT EE GR D,
B3P 2 A0 B S 3 FH TE R K PP e 3 ~ 5 ke
HMEARFEANTRIN 2 mg/L 6-BA HIFEAtiE g, 4t
10 ANLER, AEASALEE 30 9, FHE 1 ADAME,
HE 3R WHEILFRIMEAR T TR, 4%,
RGO, O AR B A A 2 2 1 T
Fik. HFR. GRRAELRTE AR T
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48 FEUKUK, . fREA
7T H =1 S H PR X 100%; (D
V5 Y = V5 YLBL RS X 100%; 2

AL = W E /M BB X 100%. (3)

x1 ERHESEXAE T
Table 1 Orthogonal experiment design of stem segment

disinfection
75% 2.1 ) NaCIO AL
wakor gt N0 e
Treatment  Alcohol . NaClO Type of
concentration /
level treatment Y treatment explants
time /s ’ time /s
CK 0 0 0 EN24
1 10 1 300 =B
2 30 2 600 24
3 60 4 900 E2

1.4 ANEFBEF

141 ARESHFFEFAEH

SRR R HGRE ", S il [ ik
W EEBER RA, Bl — PR R . &
WEFOH B — R (2.0 mg/L) BIA R4 7 34 &
(6-BA. ZT. KT. TDZ) #INE|IEA L FEH A,
it 4 NbEE, FAACEL 30 9, B 1 ANIMEE,
HE IR ®FE28dE, UEHFILRACHES
RGP R, F RGP R H AR
[ 1.3.2, SRR IFHE AR

RT3 = JRT L/ P 240 X 100% . (4)
142 A[EIBUE A6 ik

3 FhAS R A 77 B2 FLk B 4331 PVPP (100
500, 1000 mg/L) » AC (100, 500. 1000 mg/L) .
VC (100, 500. 1000 mg/L) . ¥ 3 FhiitbsmR
P B U — B A TN B 2 T R A
L IR F o i (CKD , pH E N
58 ~ 6.0, it 10 M, FAS 30, &

1 ANSME, ER 3K WEIFLFAE F B
TR IGRE WERMAERRS.

L5 FiESRRMENESE

AR 56 ) F RO A B 3E vk (HPLC) Wl 52
T N JR B R A & PO R T A
B LCMS-2020 AT N YRR T 2, 20 HT X
& &R 4t N LC-20A, 4 3% fF -y Welch Ultimate &
Polar-RP 250X 4.6 mm, 5 pm, JsIAHNHEE -0.8%
CMRKIEW (AR BB EE N 902100 , it idk
0.8 mL/min, 24MEHEK 254 nm, #EFEE 10 pL,
FEdE 40 Co 43 B FRBUEERE 0.2 g, W € CTK.
GA;. 1AA fl ABA &, NMEHEEE3IANEY
ZEG. WIGERE. PUEARIR A Rk,

1.6 HIEBZITSH

K F Excel 2020 % 1 58 i 54 4o iF, 12 H
SPSS 26.0 # 4 34T H K 2 7 2 /0 A (ANOVA)
IS B VST, 18 Origin 2018 B2 1K .

2 HER50

2.1 SMEKRLIESEES

21,1 A A 25 BEIUME AR 25 1 R 5

2 ATLAE Y, AR AL 25 B R R 2=
FE#E (P<005 . WNEHKRFIHEERE, 2
R R Z, W BB KRR S
(72.33%) - MISHFRE, ZRMAWHFER
FHFRBEAR. W FZBR TR EZRT ZRMA
WIEZEBL N 2.11%. Rk, W5 ZEB BRI K
B Je 229, (HIEHT &R FET- R LRI,
Bl f 3 AME AR e 2F 25 B

R2 EERAREEM AN FRL RN
Table 2 Effects of different harvesting parts on bud induction

BERR AL

UM AL B on number R % b ETIH
Sampling site Sampling time per plant / 4~ Germination rate /%  Contamination rate /% Mortality rate /%
252 Stem tip CES 1~3 59.67+6.49 b 36.67+£2.03b 15.67+2.96 b
IR k= 1 ~2 72334291 a 4533+233a 2.11+1.00 ¢
Stem segments with buds
A =Bl e 0~2 27671467 ¢ 31.00£1.00 b 3667333 2

Stem segments without buds

T AN FREFORZERE®E (P <0.05) , KA. Different lowercase letters indicate significant differences (P < 0.05), the same below.

2.1.2 Al BT SO R RS B AR ROR 2R
IR AR 1 28 22 BONAMER, H 75% ZEEAI

NaClO #ATH & . HE 3 7, BE%E NaClo

IREERITHR, ZEBIS RR B E AR (P < 0.05) .

Horp, RMEEFEMXFEA (CK 5 HRIED T
100%; KH 75% LBEHE 10 s 5, XJI3 AbFy5 4
REERIL, N 14.67%, XEYEIKE NaClo 5
IR E R AR TG 4. thah, XI3 AbEEf
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FHFHILE] T 66.67%, HHADGHEAE R EE.
FEANHIFEAL T, 1% NaClO 4b P 4 4k 26 A g
fiX, XJ1 PSR R, 1H 3.00%, 1 BRI
FE (1%) NaClO 78 & 300 s 7£ 1 il #5 1t J7 T 2% 5
mRiE. LIESERWRESNRNRENEHE

(XD) HHATIRAE LS, BHE 3K, WEFZERMT
P15 55N 100%, 159438 3.33%, #ihZN 0%.
SRR, BOEHEMHELAEN XD (75% LFEEH
B 10s, 4% NaClO %% 600s)

x3 TRIEZSLEX ZRHIFNT

Table 3 Effects of different disinfection treatments on stem segments

WHRS 75% LBETH T (A

NaClO ¥ J&#

NaClO 4bHE T[]

Treatment . .75% Ethapol Concentration of NaClQ handling Induifj fte 1% Contarrjii;%i rate /% Brow?ﬁfgﬁte /%
code disinfection time /s NaClO /% time /s
CK 0 0 0 0.00£0.00 ¢ 100.0+0.0 a 67.67+3.93a
X1 10 1 300 57.67£2.91 ab 38.6712.96 bed 3.00+0.00 ¢
XJ2 10 2 600 60.00£7.51 a 42.33+2.91 be 11.00£4.93 be
XJ3 10 4 900 66.671t2.03a 14.67+233 g 15.67+2.96 b
XJ4 30 1 900 41.33+4.33b 47.67+3.93 b 11.00£1.00 be
XJ5 30 2 300 60.00t6.81 a 35.671+4.67 c¢d 14.33+4.33b
XJ6 30 4 600 59.00t4.93 a 23.334+2.03 efg 17.67+291b
XJ7 60 1 600 59.67t333a 32.00%1.00 de 433+1.33¢
XJ8 60 2 900 51.00+9.87 ab 21.0042.00 fg 19.00+2.00 b
XJ9 60 4 300 49.67+3.33 ab 30.00+4.04 def 15.67+2.96 b
XD 10 4 600 100.00 3.33 0

22 ANEFRNEF

221 A[RI4HM 5> 24 3R 0 2F 15 S R R

TERE ST W AR RIGIEAE B, NIRRT
HPRT RIS FE A N TE LS, 75— R 5T
BN RN . 4 Ry 2K (ZT. 6-BA.
KT. TDZ) X[#& @A E F 15 F R as R (R
4) IR, 6-BA 3R, & 77.78%, ZT.
KT. TDZ 53R LR E 2 R; TDZ i5 5% 5m,

N 32.22%, 1 ZT+ 6-BA. KT J5 4L B FL T
TDZ (P < 0.05) , ¥iff] TDZ &bBEFE 5 kA= i5L,
2 TDZ W ZE B K Z BRIk R AsE e, BA
JE I B e LA IR (& 1) s TDZ %k
TR s, 6-BAL KT FISET- 5K, H5 ZT.
TDZ 7 E (P <0.05) . ML, 7EHEK
FETT XK 7, 6-BA M KT I EBLEEMN T 2T
M TDZ. Blith, ZFifRLE BRI 6-BA il
KT, SR EZENA TDZ,

*4 AEMESREXNZFIHEFHEM
Table 4 Effect of different cytokinins on bud induction

6 W HER b/ =S JETo%
Hormone Concentration /(mg-L™) Induction rate /% Contamination rate /% Mortality rate /%
7T 2.0 73.33+£5.09 a 17.78+4.01 b 24.44+292b
6-BA 2.0 77.78+4.01 a 14.44+2.22b L.11£1.11¢
KT 2.0 67.78+4.84 a 15.56+4.00 b 444+1.11¢
TDZ 2.0 68.78+3.85a 32224294 a 35.56+2.94a

222 ARFEMRE KT, 6-BA %f 255 5052 i
B R R SR A E AT
GRS, IR EE KT M1 6-BA AT 41
Hikae, DAAEKAEH HIGH E RAE @A ZBAE N
HMEARREL, KT 1 6-BA WK EREI R E N 0.1,
0.5. 1.0, 2.0 mg/L. HMACHE 30 i, &R 1 A4N4b
fEfR, L3ANEE, WHEIFZAEFNEFE,
TR, SRR KRG, ik M A e 5 e
FFRFRE, HRSTUEH, &AM ESHEA

i #EZER. KT1. KT2 1 6-BA4 A [1)i5 G R
BE T HMAAEE, J5 YR B E KT AR .
KT1 A BEAR 2R K Bk i, AR KO R 47
(F2A) 5 KT2 AbFRAR < Ho iRk (&
2B) ; KT3 abP{gagtrt g (B 2C) ; KT4 4t
P R BB S, M2 RiE S (A
2D) . 6-BAL AbFER AL (K 3A) , 6-BA2 &b
R F g (3B) , 6-BA3 ALFHIM A LI i 45
th, ZEBREMEAEERRE (F30) , 6-BA4 kb
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AN E A K G A B Ak, He A n) LR
(E3D) o ZE LAk, 0.1 mg/L KT AbHEAESETi5
SR, EHEILR U SGE R ARR I T TH &
WA B, AR E 5T I A 5 TR Ak
fic 77 A MS 15 953 +30.0 g/L #EFE +6.5 /L BifiF +
0.1 mg/L KT,

223 AR E PVPP, AC, VC X AEHiFSH
Al

M 6n LLFEH, YHI. YH2 4 # 7

100. 500 mg/L PVPP) i SR, YH4. YHS.

YH6 AbHE (AN AC) s SR EE, XRIH

FUB AN AN E 2155 3 R BN . R YHO.

A, B. C. D 53R 2.0 mg/L ZT. 6-BA. KT. TDZ %55 . A, B, C, D represent 2.0 mg/L ZT, 6-BA, KT, TDZ bud induction.

Bl TRESRFFSFHEX

Fig.1 Bud germination induced by different mitogens

5 ARIREKT. 6-BA WFFSHEN
Table 5 Effect of different concentrations of KT and 6-BA on bud induction

VSHE RS WRE HER VYR ETIE AEKARHE
Treatment code  Concentration /(mg-L™) Induction rate /% Contamination rate /% Mortality rate /% Growth characteristics

KT1 0.1 85.56+4.84a 14.44+4.83 b 0.00+0.00 b EREES
KT2 0.5 81.111+4.44a 21.11+4.84b 0.00+0.00 b EEES
KT3 1.0 38.89+6.76 ¢ 48.89+4.84 a 17.78£4.00 a i
KT4 2.0 35.56+2.94 ¢ 50.00+3.85 a 24.44+6.76 a T EA K
6-BAIl 0.1 65.56+4.84 be 21.11£222b LI1£1L11b i ER LR
6-BA2 0.5 42.22+2.94 de 46.67+£3.85a 0.00£0.00 b IR T S
6-BA3 1.0 55.56+4.84 cd 4333+839a 0.00£0.00 b R I A
6-BA4 2.0 77.78+4.01 ab 17.78+4.01 b L.11+1.11b gt

A. B. C. D23I#7R 0.1, 050 1.0. 2.0 mg/LKT 5. A, B, C, D represent 0.1, 0.5, 1.0, 2.0 mg/L KT bud induction.

El2 KT XZFHESFHEM

Fig2 Effect of KT on bud induction

A, B. C. DZ5I#R 0.1. 0.5, 1.0, 2.0 mg/L 6-BA £ S A, B, C, D represent 0.1, 0.5, 1.0, 2.0 mg/L 6-BA bud induction.

&3 6-BA MEFIFSHIFMN

Fig.3 Effect of 6-BA on bud induction
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Table 6 Results of screening tests for adsorbents and antioxidants

LI G bl W [FiAS VYL Mt 2 AR
Treatment code Additive Concentration /(mg-L™")  Induction rate /% Contamination rate /%  Browning rate /%  Growth states
CK — 0 61.11 bede 46.67 abc 4222b ESGRUIEIS
YHI PVPP 100 71.11 abe 12.22 gh 2.22 hi ENGRUIRIS
YH2 PVPP 500 72.22 abe 15.56 gh 0.00 i ESGRUIRIS
YH3 PVPP 1 000 63.33 bed 27.78 ef 11.11 fghi ESGRLIRIS
YH4 AC 100 34.44 fg 38.89 bede 26.67 cde E IS S
YH5 AC 500 33.33 fg 21.11 fgh 13.33 fgh ESURLIRIS
YH6 AC 1000 47.78 ef 34.44 de 11.11 fghi B SIE =
YH7 vC 100 54.44 de 44.44 abed 34.44 be A
YHS8 vC 500 36.67 fg 35.56 cde 54.44 a FEF AL 2
YH9 vC 1000 74.44 ab 54.44 a 35.56 be Tili 2 e B
YHI10 VC+PVPP 100+100 57.78 cde 2222 fg 16.67 efg R
YH11 VC+PVPP 100+500 55.56 de 40.00 bed 37.78 be FHR
YH12 VC+AC 100+100 80.00 a 10.00 g 8.89 ghi R
YHI13 VC+AC 100+500 34.44 fg 50.00 ab 28.89 cd RSk
YH14 VC+AC 500+100 2889 g 55.56 a 22.22 def IR S

YHI13. YH14 #), HAhALBE )75 Ge R 35 B E KT
CK, Fiol& YHL (175 G« 2R 12.22%, ©EK
T CK (46.67%) « MAEKIRESRKRE, HAME N
AC B VC & S EEFE KRB AE, HAERIA
EAR RG22 (H R BV I AC A1 VC B, T RE
2R AR TEMAL I HI SR |, YH6 A3
R EE (1000 mg/L) AC 1] {464k R 55 CK P&k
31.11%, HSSHAEFEKAR; PVPP 4
]2 PRI Z, Hoh YH2 b FEAS LR R S
0.00%, HEFARAKARDL R 4T B PVPP IR LTt 51,
SMERE R R BRI ERES, 153 NEH
Tt ARG T AFEIRE VC 385 B 2E
BAEKAR, HHE IR S IA 74.44%. 25 1,
YHI2 /b3 (ACHVC HA) GG 5. #wih &
PR F A KRE LRI, FFRREIE
80.00%:

23 FESEETARMELNK

Wi 4A Firw, R E F S A E
RS EBME R, GA,. IAA. ABA & &
AW EAMN, CTK & BME /DN, GA, & &
N 11.52 ~ 40.05 ng/g, 15777 ~ 21 d LR
K, NEFEB R KRB . ®9E0~74d,
IAA ST REENEES; BT~ 14d 1AA S E
Fig FF, AR R R, Sk 118.42 ng/g;
FiFt14~28d, JAA G ERE . ABAS &
TERT R 0 ~ 14 d B FEAIK, 14 ~ 21 d 3% %738 Jn,
21 d 5 SCBEAR, PR A B D) B 3 i SR B R B
Jo ETPE RBE . CTK S8ERKIFE 7 ~ 14 d M

21 ~28d bFf, HABBEATRE, BAZRNIE
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Fig. 4 Changes in the content and ratio of endogenous hormones during the bud germination process over time
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