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¥, ot E TERE . EEMARLSET A EEL RN ZA R THRLEAL, EL A ER
AA TS HAE G4 F TR H B AR AR E A POD.PPO & K #3235 ; MS+TDZ
0.2mg+ L' +HFER100mg« L' 2RETLCHABRHAERGBEREL BHAZHE TE
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Effects of Different Media on the Seedling Growth and Physiology in Cunninghamia lanceolata

QIN Lin-hai' , WEI Su-jie’ , WANG Fang' ,JIANG Shu-hua’ , HUANG Jian-guo' , XU Yuan-yuan’ , YANG Mei*"

(1. Weidu Forest Farm ,Laibin,Guangxi 546100,China; 2. College of Forestry .Guangxi University s Nanning . Guangxi 530004 , China)

Abstract: Effects of different basic media, thidiazuron (TDZ) concentration,amount of compounded banana
mud added in the medium on the seedling growth and physiology of Cunninghamia lanceolata were studied
by using L, (3*) orthogonal experimental design, with the excellent clones of C. lanceolata tissue culture
seedlings. To investigate the relationship between seedling growth, the content of chlorophyll, soluble sug-
ar,free proline content and enzyme activity were measured to provide a reference for the optimization of C.
lanceolata multiplication culture. The results showed the basic medium was the main factor affecting the
multiplication ratio,chlorophyll content and soluble sugar content, while the TDZ was the main factor af-
fecting the proline content,SOD,POD,PPO activity of C. lanceolata seedlings. The multiplication ratio in-
creased with the concentration of large elements in the basic medium. With the increase of large elements in
the basic medium and TDZ concentration, the multiplication ratio and chlorophyll, soluble sugar, free pro-
line content and antioxidant enzyme activity showed a trend of decrease. Appropriate addition of banana
mud was conducive to the accumulation of chlorophyll, soluble sugar,free proline and the addition increased
the POD and PPO activity. The best growth medium for the seedling growth of C. lanceolata was MS—+
TDZ 0.2 mg « L.” ! +banana mud 100 mg * L."'. There was positive correlations between the multiplication

ratio and soluble sugar, free proline content, POD, CAT activity,and significant positive correlations be-
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tween the multiplication ratio and the chlorophyll content,PPO,SOD activity.

Key words: Cunninghamia lanceolata ; tissue culture seedling; multiplication; physiology

L0 K2 B #2 R (Cunninghamia lanceolata) )
FRIAS S R LTl P o 7 MO AR R AR L R
TR B SO L 210 R PR R 2 TR
5 HE A A TR R, Tz A A T I B
XY e — e 8 3L IR (thidiazuron, TDZ) &2 —#f A
A B B R A K R A 53 4 3R U AR IR
EW AR SR N AE S RS AR AR A A 2
GUREFR P WIS KR I h & R
) A A VR 0 BT T S5 A AL O i A o T A L ) 3
B B AR EE Y . KT LU AL A LU SR 5T
RWiHh L T A& M SR 1, 1/2 MS+BA 1.5
mg+* L' +NAAO0.5mg+ L' +EEAIYEF
THRINZLOAZ G B B 5% G 5 R KT 3k 4. 55 MSH6-
BAO0.5mg+*L '+2,4-D1.0mg -« L "AH T L
ZL0 A2 WP 5 2 B 5, MSH+6-BA 0. 6
mge+ L '"+IBAO0.3mg+ L'+ KT 1.0mg-+ L'
SERGE T PO I R R A K R,
BT BGA 4.557 0 AT AL AL RN
MY AERKFEY R EEA IBAL6-BALNAA KT 4£,
ML TDZ KI5 W) B 008 55 X £L.0 42 #4731
B S5 FRATS D AN ) 1 55 e 0 210 A2 21 85 1 36 7
A AR AR I 5 e R L TE L AS IR L (3°) IE A2
IR BRI A [ B A R  TDZ & IR 4 & M
FOHR B X 2L O A2 G B A K S e R R IG AE AR K S
MER i AT MR O U IR B MO R
e Ak i (SOD) 35 1 L b 48 4k 4 g (POD) | 22
FALRE (PPO) | i % A A B (CAT) I M 55 A4 JUAE b
FEAR ] A5G &, LU 18 2100 A2 To 1tk 2 20 35 1 1 7 455
I ARACLL 0 A2 TOME 2R 40 85 0 4G B 3 R A

L MeE 7 *

1.1 KRl

IR R LL0AZ S 12 A ISR SME R B
BHECH BT 8 XK TS R R L0 A2 ARG
1.2 REHE
1.2.1 &%+ KA L GHIELRE &I, % 3
AR 3K GR D GBI Pk (Ae)0. 3 g -
L' R (Sw30 g« L' BB (Ag)5.5 g« L1, K
1.5 em KA 2R 2L B3 A, R A0 3 FD 20 O, B9 0
il 6 ANZEBL3 WHE R L TE 251 CHi g 30 d. G
12 hed ', FAFREGHS 30 FIBUREI E A CF5 4%
1.2.2 3AmRe9m TR T &

N O Y S Y Uik (D

25 28 AR T D I £ B4 IR HE AT I
T A A R B R A R 9 AT U
i =R 5 kSR P R M 5 = I3k R A 70 s L SOD i
PSR ZE0HE D R L AT I YL POD i R
FHACOIA B 25 4700 2 PPO 16 MR FH 4828 —
PEIEATIN GE L CAT 6 MR 58 A0 W i i 35 47

K"EUU .
1 LGHABEARKE
Table 1 Ly(3%) Factors and levels in orthogonal experiment design
=
K
HAHE K TDZ/(mg+ L~Y) FER/(g+ LD
1 MS 0 0
2 3/4 MS 0.2 100
3 1/2 MS 0.4 200

1.3 HiEREAE

K I Excel 2007 54 % 504l 2847 48 11 B i 22
Sy M7 .32 H SPSS 21. 0 AR iE 4T 7 2 5y M Fl 2 H L
# (Duncan %) , % 4% 48 b5 #F 17 Pearson #H X 7% 43
Bro

2 RN

2.1 AREEFEFITOZAEHIEERHNEZ D

AN [A) 1% 5 JE A BT 2000 A2 21 15 1 04 3G B 3 Ko
2557 BT B £ DR 20 38 E &R FOE ) 1) KNI T R
FEARBE SR B > B U8 > TDZ., 21 0 A% 20 55 v 1 34
REBE A AR FRWE IS 2 A& TDZ  FF
FEC N HE TE R E 2 AN KL AR B 2 (MS0. 2 mg
« L' +F VR 100 mg « L) il &, H g
RPN B E KT HMAAR, Y 2.72k 2),

£2 TEBEFEMOOHAREEERYNSMN
Table 2 Effect of different culture media on multiplication ratio

of C. lanceolata seedlings

it ;?Jj_t /(m?iw /fﬁdféw HMAEEH
1 MS 0 0 2.1540.05 cC
2 MS 0.2 100 2.7240.08 aA
3 MS 0.4 200 1.95+0.05 dD
4 3/4 MS 0 100 2.45+0.05 bB
5 3/4 MS 0.2 200 1.95+0.05 dD
6 3/4 MS 0.4 0 1.85+0. 05 deDE
7 1/2 MS 0 200 1.75+0. 05 efE
8 1/2 MS 0.2 0 1.72+0. 08 {E
9 1/2 MS 0.4 100 1.80+£0. 05 efE
Rysmzs  0.52 0. 26 0. 44

W AN K NG F A R S [ AR B A #E 0. 01,0, 05 /K |- 25 57 &
F.FM,
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22 AEBFEMLOELABEEHEE. ABEM
SRR RESEN R

A BE F7 H 0 5 W ZL0 A2 LB SR T
MBS A B BN 7, TDZ J2 52 W0 241 0 42 241 15 1 1
I A R ) N T AR R SR L0 A2 A
B wi g al s R A R H SRR

AL PR i I 2 R O B RR A % R Rk R Y 4
TN T A3 7(1/2 MS+F AR 200 mg
LD FLLO A2 5 R & i . 4 2. 53 mg
cg L EBERFHAMAAI, AE 1MS) RO
BV AT R U S A R Y A B KL A i R
33.84.5.49 mg « g '(F3),

X3 TRAEFEVIAOCLEREHRE TRAEE. HEHERSENZMW

Table 3 Effect of different culture media on chlorophyll,soluble sugar,{ree proline contents of C. lanceolata seedlings
b3 HA TDZ I w230 w(TFE PR o (il 25 Il 2 R
joP N /(mg+ L~ 1) /(g+ L1 /(mge+g 1) /(mge+g b /(mge+g b
1 MS 0 0 1.814+0. 11efFG 33.8444.57aA 5.49+0.01aA
2 MS 0.2 100 1. 714+0. 051G 28.4141. 37abcABC 5.35+0.01{E
3 MS 0.4 200 1.91+0. 05deEF 28.9642. 97abcABC 5.46+0.01bB
4 3/4 MS 0 100 2.4540. 13abAB 33.4743.37aAB 5.474+0.02abAB
5 3/4 MS 0.2 200 2.31+0.03bBC 33.02%9.67abAB 5.434+0.01cC
6 3/4 MS 0.4 0 1.99+0. 08dDEF 23.114+1.19¢dBC 5.3840.01deD
7 1/2 MS 0 200 2.537£0.09aA 25.8640.56bcdABC 5.4040.02dCD
8 1/2 MS 0.2 0 2.16%0.09¢CD 20.7340.72dC 5.38+0.01eDE
9 1/2 MS 0.4 100 2.037£0.07cdDE 20.6842.21dC 5.39£0.01deD
Rupss 0. 44 0.28 0.26
Ry 7.98 6.81 3.38
Ruywma e 0.04 0.07 0.02

2.3 AEEFENLCOEAEERESUEEEN
A

TDZ &5 210 42 4 35 1 SOD, POD, PPO i
PERY EZ P 7, AR SRR a0 2 A B
CAT iEMER E B+ A R A 3R], 25 Fh b 42 4L il
TEMEA 228 KL A B 1 (MS) T 400 #2241 151 SOD

WHPER R R AN 321,17 U« min '« g ', 5 HAl
Ab 3R] A7 AE AR B 3 1 25 5 . POD IG PEFE AL B 4(3/4
MS+F#T 100 g - LD Nk # K, PPO I M1
RhFE 5(3/4 MS+TDZ 0.2 mg » L' +F #3200 g »
L) Nk 5K, CAT & HAE43 3(MS+TDZ 0. 4
mg « L' /AT 200 g« LD FIRBRKRGR D,

x4 TEBEFEVOOZAEERENEFENZN

Table 4 Effect of different culture media on antioxidant enzyme activity of C. lanceolata seedlings

e HA TDZ e SOD i ¥ POD 7t PPO i CAT it
Beggdt  /(mg+ L) /(g+ L) /(Ueminleg ) /(Uemin'leg !l /(Usemin'leg!) /(Uemin!+g !

1 MS 0 0 321.1743. 21aA 71.67+4. 16gF 1047.89+18. 74bB 191. 4245, 13aA
2 MS 0.2 100 292.56+6.48bB 86.33+4.51gF 803.11+10. 84{F 121.4241. 66bcBC
3 MS 0.4 200 228.9346. 79fgEF 753.00446. 49bB 811.33+9. 26{F 132.6749.274bB
4 3/4 MS 0 100 244.1143.08dD 944. 00420, 07aA 933.5646. 06cC 104. 5844, 86c¢dCD
5 3/4 MS 0.2 200 233.4349. 99e¢fDEF 160. 00+ 11. 00fE 1 115.784+4. 86aA 114.58414. 26cBCD
6 3/4 MS 0.4 0 241. 4444, 18deDE 255.33+21.55eD 859. 78 +23. 83¢E 93.83+18.82dD
7 1/2 MS 0 200 267.89+6. 43cC 494, 33+4, 04dC 922.2242.22cdCD 117. 2544. 02beBC
8 1/2 MS 0.2 0 221.8641.19gF 543. 20430, 24cC 901.00412. 89dD 29.4743. 93{E
9 1/2 MS 0.4 100 207.7045. 25hG 183.43=+3. 00fE 853.07+7.37cE 48.93+6. 38¢E

Rsobgs #: 48. 40 51.69 18.07

Rpopip: 149, 44 240. 16 179.04

Rppois 82. 26 126. 50 86.53

Reatis 83.28 49. 26 29. 86

2.4 WEAHESLEEIEREXES T

WA B T M L O S A R 5 i POD,
CAT I R A IE M A X R, 5 R & it
PPO.,SOD i P [A1 £7 78 IE M AH E X R AHE X R Y

Sk B 2 AKOE s nl e A SR R R A
CAT JE M. POD iP5 CAT JF MR ¥4 B2 1F
MHERR KD,
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Table 5 Correlation coefficient between proliferation coefficient and physiological indexes of C. lanceolata tissue culture seedling
eIk ﬁ utéi!% ﬁﬁ&*}& i %;Hﬁf—km POD 75 1 PPO 7% P SOD ¥ 4 CAT 7%t
H5H F A 1
g AR —0.336 1
AT A 0.569 0.052 1
U e o 0.072 0.133 0.729" 1
POD % #£ 0.535 —0.349 0.532 0.223 1
PPO &k —0.036 0.523 0.081 0.352 —0.387 1
SOD 3 1 —0.121 0. 360 0.574 0. 506 —0.230 —0.239 1
CAT 1% 0.414 —0.271 0.792" 0.610 0.797" —0.188 0.351 1

(f * : P<0.05,
3 ZwEiti

AN T] 28 50 B 35 5 1 A 25 S AR K WA W 1 A
KM K" MS B 3 R 2 v ek
WA R R 2 — N & Koo R A T
F AHNTE B R AR EE KO AER I
ER BB RIS EEA MO B P EE R REEN
PERNS . ARG v, FEAC % 37 B2 5% i) 2.0 A2 4 8
WA R R AR R R K
B H 2R BB 2 S AR SR I K R TR A R I 2
TR TSR 2R AT M U S R i
ER NS SR INUNE SN LN S s AR
O AZ G 85 T 0T R B 3% 0 £ o R AR s HG A
TR TR e TR 1 AR R EG e i A K
P,

A A A R A 0 AR 4L 4L 3% Pt 2 T G
YEH . TDZ 2&—F N T& B A K E 7, B
AHEKZMAM S HENEEH AR EY EA
RN, TDZ HA R A JS A0/ 4 R G 1
Xt A AL AU T L IR AN S 2 Y 7 A AT R B A
HEVER, AT AR 6-BA H1 2iP 25 40 il 4 24 2 F 55 4k
Bi AR 00 ST AR By B R B A g D 5 R
b A P A AR AR Bl B — s R VE PV, R
HH AT VR B2 2 O e v R A o A 2D Y R RS R
R AR I R A 2 SR 3R P 3 A A LR
TDZ J2& 52 Wi 21 .0 12 4 85 1 i 15 i 2 2 & & . SOD,
POD.PPO G PERY B E A F . 35 B FR IS Bk 5 9 4
JiL 53 4 2% AT 5 3 i g R 5O G R A DGR Z K
TE 1 i T R R R Ui R I A R A |, b it
TDZ w5k iz £ 5k s 22 e AR & 2B A4k A Fl
WZFMIE S @ ™ s i B TDZ w] 48 % = 0 @ i 41
UM K R TDZ a] 3000 85 4R 15 55 S - A Y

R B AL 1R A POD 4 35 o BHL 1k i &8 26 A9 [
fiff s T W 0 L B L AR RORN T U b
I8 NAA IBA 854 K 20T 52 K AL T #AR N POD,

IAAO FI PPO S5 Bg5 5 #9224k, 3 Fh 4 Ak i AR 1 AR
JH o 2 240 9 2 A ) T AR AR B D R R B
TDZ 3 S 358 38 B8 B 4 3%l o PR Ui
R o USRI P B A B R R
B TDZ A€ 0. 2 mg « L™ B A7 T 8 23 40 il 210
RN m SR R A A . 2T 53 S A A R
)2 38 3 5 M H R 3 A e SE LAY T, TDZ e
o my AR LTAZ AL i SOD S5 471 A0 il S 5 4l
ML 53 AAT G B 25 b g 1O 08 R T B S T 200 A2 41
R N SO e S NI R Ny A R IR )
HYBUER  AS R 5

SN AR N 2F SR P N R AR ]
WIS L) By BN A RIREZ &)
(SR (NPURALY DRI R AR B R e R AR i (2
JHP0 0 AR 5 3R v U T 24 ) A U8 T O B R
£ IR 25 09 3 AL A8 22 B I AR AR
A FEUC L0 AZ 41 85 1 38 B A A R S e AN B ek, {H
T B A AR T BE B I T A2 B R AR
AL PR U RS W A & i S PODLPPO 15 TEAR A
JIT i 1Ry o 33K AT 2 IR Oy A AR TR B 4% iR SR ) A
KRIRAE LA AR T i A S A 42 3R 3 2F
WA N0 8 SO Gl R EN e S NGRS e N
AR 2 R B

TERE D) AL I AN R R A o R 5
KRR XY AR S0 ol SRR
AR o> ZERA M T IMER R 5 0 Al B KRR A
R A 2 4k PO LG 8 A T 2 0 A
TDZ &5 NAA B gr Bt i il TDZ ML 544
VEENUESS NITEAE 913 g AL R LT
BA 5 IBA 45 & (8 J1 A A T B & 41 1% w48 g 4
K, MS+TDZ 0.2 mg » L'+ F# I 100 mg
s LOURER 20 A LR RO I R O 2. 72 1
KT H A Kb 7 M 5 9T A A A A 210 A2 HE B 3 R
HAH BANAA SEA ) Az 138 15 50 Ao 38 78 28R A
FE L ALAERE 3R L TDZ A FF H R 5 A4 1 i
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