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Effect of subculture cycle on in vitro adventitious rooting of
Paeonia X lemoinei ‘High Noon’ and related
physiological indexes

WEN Shusheng, CUI Huiying,SUN Xueying,ZHU Ge

(College of Landscape Architecture s Nanjing Forestry University s Nanjing » Jiangsu 210037 ,China)

Abstract:[Objective] The influence of subculture cycle on in witro adventitious rooting of peony and
its physiological mechanism were studied to provide reference for factory production of peony seedlings.
[Method] Single buds of Paeonia X lemoinei ‘High Noon’ in vitro were selected for root transfer culture
periodically (20,30,40,50 and 60 days) during the proliferation and culture process. Rooting indicators of
rooting rate,average number of roots and average root length,contents of endogenous hormones including
indoleacetic acid (IAA) ,abscisic acid (ABA) ,zeatin riboside (ZR) and gibberellins (GA;) ,activities of en-
zymes such as peroxidase (POD), polyphenol oxidase (PPO) and indoleacetic acid oxidase (IAAQO),and
contents of soluble sugar,soluble protein and total phenol were measured and their correlations were ana-

lyzed. [Result] The rooting rate (30. 86 %) of Paeonia X lemoinei ‘High Noon’ in vitro seedlings subcul-
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tured for 40 days was significantly higher than other treatments. The treatment also had average number of
roots of 1. 17,average root length of 0. 83 cm,smaller callus and higher rooting quality. During subculture,
changes of IAA,ABA and ZR contents were identical, whereas GA;, exhibited an inverse trend. Contents of
TAA and ABA were positively correlated with average number of roots. The content of GA; was negatively
correlated with average number of roots. IAA/ZR and IAA/GA; had significantly positive correlation with
average number of roots. Activities of POD,PPO and IAAO fluctuated greatly,among which PPO activity
was negatively correlated with rooting rate, while IAAO activity was positively correlated with average
number of roots. Soluble sugar content was positively correlated with rooting rate, while soluble protein
content was not. There was no significant correlation between total phenol content and rooting indexes.
[Conclusion) The length of 40 days was the best subculture period for Paeonia X lemoinei ‘High Noon’ in

vitro with physiological state more suitable for rooting,and contents of IAA and soluble sugar had greater

positive effects on seedling rooting.
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Table 1  Effects of subculture cycle on rooting and growth of Paeonia X lemoinei ‘ High Noon’
Ak AR 8 75 JE )/ d HEARE /% RESLitEAe FHMRE /em WAL ER
Subculture cycle Rooting rate Root number Root length Callus classification
20 12.35+5.66 ¢ 1.18£0.17 b 0.46+0.04 b ++
30 22.2240.00 b 1.56+0. 20 ab 0.46+0.16 b ++
40 30.86+2.14 a 1.174+0.14 b 0.83£0.08 a +
50 22.2240.00 b 1.4440.25 a 0.60+0.29 ab +
60 22.2243.70 b 1.7340.07 ab 0.63+0.14 ab +
W R B N YE AR 2T FIANVEE G AR A RN FRERIRTE P<<0.05 KPR BE. ++.0.3 em<AHALNEA<L. 0 cm;

4. WAL EAAE<0. 3 cm,

Note:Data represent “means= standard error”. Different lowercase letters indicate significant differences at P<Z0. 05. + +. 0. 3 ecm=<Callus

diameter <C1. 0 cm; +. Callus diameter <C0. 3 cm.
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Fig.1  Changes of endogenous hormones contents in Paeonia X lemoinei ‘High Noon’
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Fig. 4 Changes incontents of total phenols in

Paeonia X lemoinei ‘High Noon’
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Table 2 Correlation between rooting ability and physiological and biochemical indexes of peony in vitro

b AR TER THEREK

Index Rooting rate Root number Root length
IAA & Content of IAA —0.394 0.559" —0.403
ABA % i Content of ABA 0.025 0.633" 0. 055
ZR % i Content of ZR —0. 140 0.122 0.188
GA, %1 Content of GA, —0.178 —0.553" —0.274
IAA/ABA —0.419 —0.197 —0.451
IAA/ZR —0.258 0.584" —0.532°
TIAA/GA, —0.071 0.652" " 0.008
POD it POD activity 0.342 —0.318 —0. 455
PPO itk PPO activity —0.549 " 0. 083 —0. 369
IAAO 3G HE TAAO activity —0.078 0.618" —0.490
u] 5B & & Content of soluble sugar 0.671" " 0. 275 0. 288
M8 & & Content of soluble protein 0.168 0.112 —0.014
JE & B Content of total phenols —0.372 0.248 —0.143

T % % RIRTE 0. 01 K BRI s * FRIARTE 0. 05 K EREMK,

Note: * * indicates significant correlation at a=0. 01 level and * indicates significant correlation at @ =0. 05 level.

31 w8

3.1 #REFAHSHKEHERNXER

Harris 2570 & B PHRAT B LA 5 J8 g 2K 48 )5
WIS AR R S T 3 A 4, B
PN RPE A PR RLARAC R 5% E 30 35 d AE AR
P T A AR O R . AR OT R B, 4R AR 3R
JEVIIRE P A8 v A AR S 95 KL R AR B 3R 40 d Ry
IR PR e AR AR AR RS 3R RN o i A i AR AR
(30, 86%0) b F i T H i 4b B (12, 3590 ~
22.22%)  HAERBFEE .
3.2 ABEBEKESEREEERNXER

MR R R SIS TR IFE R A ER KA
FEFHFIT . ARB KB ARACKE FE AR P R
PR B R PRI TAA ABA ZR & R 5%

TRERF RS GA, SZ AR . TAA 2 ek
AEAR KA I R BRI AR
TAA 5 5 30 g e 1 I () 55 AR 5t H B g 06 )
] — S SCE Y A R R R A
WRIE TR TAA T2 A T 22 5L AR A 4 88 o o, e
A TAA & B8R A A T 3 BE 40 i 1) B 316 .
Xt ahe 1 21 B (Castanea mollissima cv.
hong )" AR F S B . #2185 5 B BB 468 v vk 3 1) 1
R TAA AT AR AR, ASHESE h TAA 5 &
55O B AR B B IR A G, 3 5 R B ST A e
— B HENR R T R AR TAA T LUBE AR 2 2 R
H AU BERE 2B 5T . ABA & —Fi A=
FRA B Z L R A ) (Lagerstro-
emia indica) ™ MR R 0L R P & B, TR
R ABA REfE A HE AR JBUREIr A . AW 5 R A

‘Yanshan-



130 PHALR AP K222 4R CA SR B 2 B

%52 %

B, ABA X4 PHR A A R & A A R AR
ARACES FR A b N TR R ABA RS OE AR S R
2 E A O L X T B TR AR R A A
W) ABA Sk [ B bu v, DU BB A B A
FIF R I B 0 fR T8 . GA, #0335 A XA 52
R R A A7 AE A A B 3 B Ay 400 1 A A
FRBOU A | i 3R A AR A AR g & B A
A IR GA, Rl ABA KRB I K i ¢
#,H GA, &t 5F MR AR 3% 7o ¢, v e 2
HFAB B INAME R R S5 GA, SR, M
W GA, AF] T4 FF 25 5350 B4R 4 2110 o A= 4
YU A 308 10 400 o) RS AR . H AT SE T ZR
XA TE AR R A A AR A6 AN DU A3 B98I ZR
TEA GE MR 22 28 3 A vl A1 kA FE YL A B 5 A
N ZR 5 AR TG B MO AR g K HE R
HHW S, 25 E AT TAA L ABA 2 5 w4 P gk AL
RS A AR & A i R, RPN 1
H.

AN AR R AR 2o R P OSSR — P R R R A
Lo NIE B E B W s &Pt 5 HEAEMH . TAA/
ABA 1B N i i A2 AR R A B BR AR L 7E K40 )
(P. suffruticosa)™ . [ H¢ (Betula platyphyl-
L) R (Chukrasia tabularis) ™ ZE R Y0 00 4 AR
iR TAA/ABA A & ¥H R T A 2 R 41k
AW TAA/ABA {8 78 46 4015 % 3 72 v ik 2 8%
K H TAA/ABA 5 R85 8 TG W 2 A O , Ui ]
AR N UR M E TAA/ABA XF AL TC B S
AIREAE T TAA/ABA XA E M & AR 1R 32 24K
T A AR AL B I W VR . AR Py R R
TAA/ZR 55 #4905 i 35 1 A0 56 X A1 Al F R 2
W& A SRR 85 R — 8, I ZR H
EAEMR A TC B A DG, TR HE B TAA/ZR {2
HEAEHTTRE R R IR R TAA SR ER. A0
FH IAA/GA, A TG T mny %, H TAA/
GA, 5 M HC e b 35 1 AH G, 3% 5 /i A DFoE 45
SRUE g gE A, 22 FER I Y B A T i 3
M E A FFRE S A ERY &L, Kb En
IAA/ZR F1 TAA/GA, X IE 4P E R & 4 B
AIEHEEM .

3.3 MEMERERERNXER

POD.PPO Hl TAAO #{UESE 5 YA 2 M8 &4
BYIAE, ABFSE T POD,PPO fil IAAO IF £y
WK . POD J& AR M & 4B b A8 o Jir 0 55 1) il
B FEY 1R RGP A (Paeonia suffrutico-

sa) B AR M 5 2 T R B, POD & M T A F T A
WU AL B POD & M 5 R R IR AR 2 G B 3%
AR ATRE S o POD % 781 S 9 28 1k, i i
AL TAA SREAEMR L4, IF H POD 2& 5K
T R G R O B, 7E 4 A A 2RI B RIAR i R
P A AT Bl i DR 4k AR 8 5% 5 B o POD i
AR HEAR R R K. PPO XA 8 MR & A HoAA W
HEEH, — 1 ,PPO 1T 5 TAA 456 E Bl —FiZE R
BT “TAA-W BR 5 5 47, 4k £ 35 AR it 55 155
SOV — 7, PPO AT 4 i ) 2 W) RSB AL T
TiEE SIS W Jo T S 0 A 1 4 Ak, DT 0 TRAS S8 AR 1Y
KA AW R, PPO TR SRR B 0N
M2, X Al RE R T k| PPO H T B 12 /2 by, A fb
R Z B2 B 5] &4 k. TAAO # i % f#
TAA K85 N TR R TAA K, W52 i AR AR fig
Ji. AR LB IAAO IG5 F IR B B %
A X ST AW — 2 X T AR AR AR
HIR R EE I TAA A R T MR35 5 00 100 3 2 20 e 1) i
AyAE T T A TAAO 38 5 FEAIE TAA s e bR
FEAR A0 g B AT AR IR AR A SRR T Ak
P8 S0k B b B IS M TAAO RIS ¥ PPO RE 9542
i R, A TR 2 A
3.4 BEFXYMREREBTERNXER

YA ER & A SR # e K E B R i,
ALV BE A A] M AR AR R Y K X A AR AR TR
B ARG & B AR R AR B SR AR p < IR
FOHPHAE A AT S E S AR R RN R
IEARE  E4RAREE FE 0~20 d Bf ] s PEbE & & i T
H B 35 IS FE BRI , 2 5 B O 6 1 F 0 1 5k L A 4k
REEFE 60 d B IR B EfE . P PE S (S i dR AR
Rt i rp e R R e B E A, H SR8 W AR
RO TE 0 AR O . B, AT R R AR AR
B 7% JE I vh s o PR3 AR AR R DG B I L
wI A T A
3.5 BMERERERMNXER

13 245 Wy Joit 2 A 0 4K P B B T O A A A B,
W25 IAA USRS Y A SR &L, WK
S Ty B 5 AN R R A R DG A ) e R A AR R
25 I B A K HS (Lariz kaem pferi )™ (R
TH (Picea abies)™ 25 M W) B A2 MR I 5 58 B &
R AL W (Camellia sinensis) FFHE AR MR o 72
SR 7/l PR A i | R N e S
S E AR R R P R BN TR T A
B S E RS CER H PR AR R P
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S AR RO 2E S A ] SR B 7 TAA AR Y
YR RIS TA] S BOH R A 5 AR K A 1 52 i A [A] 491 4n
IR \A-FS R 2R R A PR v AR AR ELA e
1A 10T 80 - 1R R 0 2 R R A 400 o A
B AR IR A PR A AR R B S A
AR BLA G  J5 530 75 AR I 4% B R ) %) 4 )
A AR e A 9 5 i S AR FHBILEE

4 45 ®

ARHEIE KB40 d Ry IR HE PR B 4k AR 8
I3 JE ), HAR A B AR AR R (30, 86 %) i 3 R T HAtb Ak
(12, 35%~22.22%)  HA MR R 55 i 5 kAR08 55
AR NTREE D TAA B EEEEEN, LA
5O A AR R IE A G T MR AR AR B
JEVIA v s e PR AR AR G L AR
A AR R A I E A DG A B TR E AR & R 5 Ik
ABA & JAAO W1 IAA/ZRJIAA/GA, 54
B 3 O 3 R A OG, T GA, % L TAA/
ZR.PPO &P 5 A AR A 42 1 35 A G .
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