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BELENYFF R R Lt = bk E X % B ALK B E WA (Taxodium distichum) % B AN EY % F 2 3 4H
ey %o, Uo7 =1k & 5 R B A0 Chypo) (3030 M BR (Vo) L B 20 ik w6 b B (PVP) L 3 M &k (AC) i 2B B 3k 5 47 48 b &
BOUUEFERWEAY T EF A EAAE 20d R ELENELE LB A NLEPPO) K. T 4 {4 B (POD) 7
BRERAELS M, [(BEYD) BRIKELE L ERT N A PVP L E , RERK AN AC 4 hypo 4 3 B4 B A Ve 4
#, 2) B PPO EMRRREN Y PVP & E, KRB R KN B4 hypo 403 Ve & Efr AC A . 3) B1K POD &
P R A AT B9 0 hypo LR EIRA N ACKATE PVPAE Ve X EBAMERAE, O BRERSERERTH N AC L
LR ERIKR K PVP A B w438 Ve 4 3 1 hypo 4 # , 5) hypo 7 Ve 4 ¥ T 84 1 £ .PPO #& M . POD & £ fn K B
CEWHZAERATFEX LW EMAX R (p<<0.01) ;% PVP fr AC & ® &, 1% 4 5 § PPO 7 ¥ .POD F i £ 4
HHEEXEWEMXXRZP<OOL;FMEBREENAMXXRLLE N FEGERRAE Y BALE L5 5 PPO & i,
BEHAEES ¥ ELLWEMAERZ(p<<0.05),E5 PODEBRWEME X 2R LT FE L, FhYEHEdF Fmn
PVP B HEHEWENY FE FRBMALE FEREPHMm ACHTBLRRKZ.
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1, b R R 55 R AN 28 2 S DR S 3R A .

PR /N AR S FEA — B AR E ZF AR, M 2% 30 g« L' BEME.6.5 g - L' BR.
0.5mg+ L ' 6-BAJ0.4mg+L 'IBAK 1/2MS }iF-3E(pH 2 5. 8) I FRIR Iy (254 1) “C LR N
30 pmol » m™* « s ' B HOGHERI DY 12 h, SEE AN FEEARBH AT o 1) 35 & P Fp bt S04k 0] b 1L, B 7E 55 3% 5L
A3 A IS AT 3 8 K T LSRRV B Y 100 mg « L A ERAR AR R B Chypo) FIPTIR IR (Vo) 52) 3% & P FP
BEE 00 Ak B B AR 5 3 v 23 SR I B i YR B2 O 0.5 g« LY SR SR ML BE R (PVP) AL R Ak (AC) , Horp PVP
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WEZZ 10 57 HME A A KRS T 04T IURE , TH 5 AN 1 48 16 3201 I 2 SME IR PPO L POD (G PRI & & . 45
e LA AL B AN 28 28 BUER DU Bl B A 58 ZF A BUTT A BUE 19 A 43 80R R PPO I PR T QB8 1 Fo 03k 2547
FE s POD T 14 2R FH @O0 A I 7 BEA T U0 2 o 5 B 3% 45k 2R FH AR BRI o R A7 s o

SISO 2 DL S B AR E R R R Excel 2010 384T & MH 5L 91 SPSS 22. 0 804 X s it
T8t 53 Horp R A Duncan 35 #E 47 A — 46 A5 254 (8] 19 22 8 LA, 2% 48 Fr 0] 59 AH G 56 ZR 2R HH Pearson A ¢ R %k
KT M. 2 p<<0.05 B, ARG R ARG # 5 L
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5 P BTG 1 b BRAE REAR TS SPIAZAS 22 2E 48 Ak 2 7 A 6 AS TR RCR (B 1) . 1) 2 85 3% 560 43 1A i hypo #1
Ve, b 4 Ak BR8] /) ZE K, 7 P12 A E 284 AL 3R B Wi Tt i 394 20 d Je a5 Bl (i (4300 ok 53. 3 %0 1 66. 7%6) 5 L
BCET Y CK A48 4623 23 5l & 3. 3% 1 16. 7% s H 405l 5 hypo Hl Ve &b 38 20 78 kb BT 4 B (0 dD DL R b #8 3E 47
5,10 M 15 d JG MR B BG G 2# R X LM 257 (p<<0.05), 2) FRFEP TN AC J5 . ¥ P2 A & A6 L%
i 7 Ak S ] A SiE I 28 37 T L AR 20 d R s BB (E (33, 3%0) L HL T AY CK AL RAIK T 16. 7%, 5 AC &b
PRZAAE 5,10 F1 15 d G MBI R LG FE L L2 S B 5 AC &b P4 7F 4 31T 45 B (9 48 1k 8 22 7 AR 4i it
HEX(p<<0.05), 3) FEIEFREEPEM PVP J5 . % P12 A E 284 b 23 B B Ab SR (] 48 4 52 80 556 169 i 98 {0 7 4
T TE 20 d 5k B B E (26. 7 %), Fe B CK 41816 R8T 23.3% .5 PVP AL H4H 7E 5,10 Ml 15 d
JE ARG T E L L 25 H5 PVP 4b 3 241 78 kb 0T b6 i 1 48 1k % 22 S B Ge it 24 3 X (p<<0. 05).,
4) X P PURZAS 8 20 AT R WG A $HL, I A Ak B ] A S8 K, N 8 2F e AR R B R MRS L L fE 15 d R
KB B R (B (30 20) s LI AT /) CK A48 R AR T 2020, 520 JARE AL 3 5 F1 20 d ML R LR IT 2= E X LK
P55, 5 B b BT 4 i RN Z8 5 BRI AL BE 10 d S AL R 2 S B Gt L (p<<0. 05)

a5 6 R AR T 75 PR AN 5 2643 B Ab R 1) 26 3:F 5,10,15 F1 20 d JE AL R 25 Sl 41 (& 2): 1) 78 5 d
J&i s Ve Ab BB A R i i (12.5%0) , He CK 4B E T 2. 5% SHAL LA AL B R AR E 2E B L R L4124
Y FZESR, 2) 10 dJ5. Ve BB AR A & (23.3%) /A5 CK HBILFEAHE, & Z R LG iT%E X,
3) 715 dJa, Ve b A8 b3 e 55 (33. 3%0) » H CK AL RAR T 10% 5 23t hypo F1EE W Ab B K & 248
ARG F B L ES, 5% PVP Al AC Zb PRI AR 2R LR A St %8 L 257 (p<<0.05),
4) 78 20 d J& , Ve A BRI B AL AT SR B i (66. 7 %), Fe CK AL R T 10% . 5 hypo #1515 4b ¥ 20 (1) 18 1k K
ZF IG5 PVP A AC kb FRZL A48tk AH L B A Ge it 223 L R 22 57 (p<<0. 05).,
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Fig. 1 Effects of five anti-browning treatments at different culture time on browning rate of adventitious bud
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Fig.2 Effects of five anti-browning treatments at the same time on browning rate of adventitious bud
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JITAT b B 1) 95 PIAZ N 78 25 PPO I M 2 Bl A A B A [ 1) S0 4 17 42 55, 297 20 d 5 ik B dwe = (8. HL 5 R A8
b kb FRAE FEAR PPO J5 P 5 1 ARG AR (B 3) . 1) 78 5 d Ji . PPO G Ml Ei Y CK 41(19.17 U« g ' « min ")
J& PPO TG P AR () SRS AL F 20 (3.05 U « g ' » min ') 6.29 %, 2) ££ 10 d J5,PPO G & & iy CK 4
(27.22 U+ g '« min D& PPO IGHMERAMCA PVP AL BHZH (3.61 U+ g '« min DA 7.54 4%, 3) £ 15 d J&,
PPO PR & CK 2H(36.11 U » g ' » min ') 4& PPO WG MEA PVP 4 F4H (6.67 U+ g ' » min D
5.414%. 4 1E 20 d J5 . PPO i TERE Y& CK 44 (42.5 U+ g ' » min 1), B & PPO M HRAKHK PVP 4bHi2H
(8.3 U g '+ min DM 5.1 1%, 5) hypo. Ve, PVP, AC 12 K5 4L 3 40 () PPO 1% ¥ 43 91 2 b BT 46 if Ay
15.39,23.52,4.29,24. 98 F1 13. 46 £, CK 41 PPO if ¥ M| 2 &b 3 A 46 i 79 30. 56 £5. 6) PVP AbBEZHTE 10,15
F1 20 d J5 /19 PPO 36 14 5 H Al AL 3L 1) PPO 36 M AH L 25 R B B A G it 22 53 L (p<<0. 05) , AC ZbHRZ7F 10,15 Fl
20 d BT A bike b A FR A0 PPO W& P S R 4L, 30 o 16.39,26. 11 f1 34.72 U« g ' » min ', HHL T
CK 475 iR b BRI E] 9 PPO 36 M (4351 K 27.22,36. 11 1 42.5 U s g '« min '),

ZE B AR 5 RS A A B P B AR TE PR R 2 2 PPO 36 T SUR i i 1 2 PVP AR R, SR J5 4Rk Ok PR s Ab 3
hypo AbH Ve 4L FEFT AC AP,
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Fig. 3 Effect of different anti-browning treatments on PPO activity
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RS ER S 5 HAD 4 DB POD MY 22 55 A Ge it 2 8 XL (p<<0. 05) . H A& POD i F AR hypo 4b B
(1019 U g ' «min DY 2.4 %, 2) ££ 10 d J7,CK 4 POD G P 5 (52. 19 U« g '« min '), 5 HAl 5 4~4b
L POD #E PEAR L 22 S A et 38 L (p<<0. 05) , HJg POD G P AR AC A FEZH (24.11 U+ g ' » min DHY
2.16 4%, 3) 76 15 d J5 . SBIGALFELH POD IS PEEL RS (74.5 U e g« min D). Al 5 AN FR 4L POD 5 ¥ 4 H
2R G5 L (p<<0. 05) , B POD {& MR AR AY hypo A FRLL(42.58 U« g '+ min DY 1. 75 £, 4 &
20 d J5 .CK 41 POD it i M e (84. 22 U » g '« min 1) 5 HA 5 AN E4] POD 76 P A H 22 5 3947 42t
SR L (p<C0.05) , H A& POD il PEFAKAY hypo AbHEZH (55.25 U« g '« min” DY 1. 52 £, 5) AL HLFF 45 i A
.20 d J& »hypo. Ve, PVP, AC FIEEIE 5 F b B4 () POD 3% 4 43 51 & Ab BT 4 i A4 2. 12,2, 63, 2. 6,2. 56 Al
2. 75 %, 10 CK 2 POD {if P4 W) J2 2b BT 4R I AY 3. 27 fi%,

L5 LT IR L5 Fh U AL Ab B R R MR 95 P R R 2 POD I 1280 S5 1 19 12 hypo 0B, SR J5 MR UK g AC Kb B
PVP Ab B Ve b 35 w5 b 21,
24 WA BMEENF N

JA AL B2 hypo FRBE AL FEZH 5 CK 47 SPIAZ AN 5 2F S B 2 1 78 1 ¥ 54 (], 349 B A 348 I (] ) SE 4
BN AE 20 d J5 38 B S E s PVP R AC Ab 32 (9 33 — 48 b5 7 1 9 5] 52 5 59 0 5 B AR 0 78 Ak i 34, 43 i) 1
10 115 d J& 3k B d 8 (8 Ve Ab R ZH 13X — 6 Bn 78 11 300 1] D) 3R 90y e R AR S 46, 20 d R A B R i (B (B 5) . [
A AL A R AL R A 22 5 A IR AS R D 7R 5 d SRS AL BRA R A i A (0. 251 mg e g ),
5 CK 4 M & Bt B By 25, 55 4 S 4b BELAT S8y 3 09 25 5 290 Gt B L (p<<0. 05) , & i
M 7 i AR Ve ZbPEZH (0. 032 mg » g DY 7.84 £, 2) 710 d J5 ., CK H AW & i m (0. 497 mg+ g . 5
Ve Ab A G & RGeS 2, 5 A 4 A Ak PR S B Y 25 e A e L (p<T0. 05) ,
I R AR AC AR BEZ1(0. 127 mg » g DY 3. 91 A, 3) £ 15 d Ja . CK A BBy & B fe i (0. 711 mg + g7 1)
5 H A b P ZH A S R 2 R A BT B L (p<<0. 05) & M S R R AR A PVP AL P (0. 075 mg » g DY
9.48 %, 4) 1£ 20 d J5 . Ve AbPRZL M & s (1. 22 mg » g D), S HABA A B & B E R WA G E
S(p<C0.05) 2 B & BEE KA PVP AR FHL1 (0. 073 mg + g DY 16. 71 fi5. 5) hypo Hl Ve AbHH 41 Y 5 B 75 &t
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Fig. 4 Effect of different anti-browning treatments on POD activity
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Fig.5 Effects of different anti-browning treatments on total phenols
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XF 5 Rl R A AL H T PR AN E 2 4B A3 PPO G PE  POD I P FLE B % 1 22 4] (19 5 3 #F A7 AH DG PE 43 #T
ZERNFER 1 Prow, H  AE hypo Al Ve &b#irp 4 MEAREEPINTE p<<0. 01 K F B EA Gt L E A IE A
K FAE PVP Fl AC KRB 48 46 R 50 51 F0 PPO §5 4% . POD i P 7E p<<0. 01 /KF E¥HA G148 X EIE
PR R MBS S & & A BA G2 R O DG OE & 7 R W AL 3 b 48 AL 32 43 0 F PPO T6 M B & &
£ p<<0. 05 JKF B HEASG I E L EMIEMAXLER MBS POD WEEEARAGIT %8 LW IEMHEEKER,
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Rl AEABULETEALTIEFBULE SHESE PPOEEM POD EEMMEXY
Tab.1 The correlation among browning rate, total phenol content, PPO activity, and POD activity of

adventitious buds of T. distichum under different anti-browning treatments

b # LD wWiFE  PPOEYE POD & b3 Eisgan #wik®  PPO WM POD &
PPO i 0. 862 PPO 7% Pk 0. 920"
hypo £ POD ¥ % 0.822" 0. 830" AC kb POD {5 ¥ 0. 887" 0. 879"
B 0. 904" 0.893"  0.830" B EE —0.114 0.034 —0. 285
PPO i 1 0.943" PPO & 0.534"
Ve 4bB  POD & 0.825" 0. 891" BEEAbE POD gk 0.510 0. 954"
SR 0.934" 0.962  0.931" PENLEEs 0.616" 0. 979" 0.901"
PPO ¥ 1k 0.726" PPO i 0. 908"
PVP 4b#  POD jif 1 0.926" 0.609" CK 4b# POD i % 0.922"  0.904”
HEEE —0.008 —0.271 0. 000 S 0.948™  0.954" 0.981"
R PSS Pearson FHIC R EL, A 435I R R 16 A R] B AH G HEFE p<<0. 05 Fl p<<0. 01 K F L HA G2 X
3 it

W LAY HBUR N — A LR 28 i AR AL B . A DCTF 58 3 B, VR e 48 Ak 70 58 A 250 B AR A 40 19 48 £k %
EXR R AN A W 100 5 S AN [0 A8 £k 300 5 7 A 0 9048 A 80U B DG LI AE A 22 R0 . ZEAR B 5
TSI B PVP AT AC B3 bt AL hypo 1 Ve X v PIAZ A ZE b i M R 8CR B4y . 5 Fhdbots kb siirh
N PVP FEREARAS 2 2F 19 48 1k 3 L PPO 15 1 AR B & 5 07 T 39 47 500 e B, 31X 5 46 45 N1 X B B vl A
(Pinus tabuliformis var. mukdensis) RIRZEIMEARME (LB 1B ZE R —3 . PVP & — By 29 i 19 % — 1 W Bt
AR A A b 2 B AR A M A% B OR3P0 PVP SR R 45 608 TR & 5 iEE A g &, v DUBR
13- Bt A W0 235 A T 3k B B A ORI AC X R AR AN 5 28 W48 AL 3R L BB & BT POD 16 MR AR
U0, 3 2 T AC HAT R0k 1 AL B 235 K R ARy %) VR o 44 R DRI i — R 08 T 4 b A 3 ) I AL TR B R0
AC AALAT DA e A A T3 %) 2 2 4 £k 7 9 ot 3 T A g o — 6 B i vl A9 2% Joi 0 45 P 2K T o R v 05 5 3 o
ok itk 7™ A 1 42 20 e A A 227 DTG A R0 B 1k A1 R e Ak, DR T DA A 94 ol 4 3 % 3% v R IR 4 78 ) R
AERUEE, BTN R IR R A OC RS TE — BB E 4w PPO M3 M, i RAE R R B b i e & 19 AC,
B AT BT W HE M R 08 A R0k Bk e AME R AR AL S0 FEARBF S R, B A AL B[] ZE K, PVP R AC &b
P A E 2R AR G2t 0 O v o €0, (B R RE AN S 255G A BI08T 0 S I A BRI 1 % 3R R b AR 2R AR RR
A — 2 55 . XA RESE RS AC A PVP ZE RSO AN 5 25 A= KA 35 ) I 1 () B, A B 4 W o 355 7 6 v iy
BRI R AP AE K] A S BORNE 2 — @ W8 R AL 5 A KORAS AR . L, 78 375 37 360 s
MR o 750 410 S8 &7 AELA A3 Ak B 7 3 W B R0 1) P s A e o 22 Tl B A A A A K A AR BT R B SR T

AHIE 5T A B L S T AR AL TR L B X VR SR AZ AN 2 2R A AR B — 2 I 8OR . hypo 35 R 38 a 2R AP AR JE]
FEL P9 S0P 3 i P, A7 F 410 41 T3 24 0 Jot 1149 S Ak AT 8 380 400 7 48 Ak 09 380 L Ve BT DL B HE 2 55 0 W A D9 T P Y T
% o A AT DA SE S 0 R I PR -4 e H JOR A B 08 18 B ok 480 A &0, DT PR A7 A8 40 1 T A B Lk 4R AR TR 38 X A 40 3 ok 0
FL LRI hypo FE MRS E 248 638 . PPO W POD 36 5 11 35 b Ve A 04 19 3R B0, {H 76 R AR
S T A RT3, XATRESE OIS Ve WeAR T 8RR AR pH, AR B 9 AR KO0 IR B RE 0K L
B A, —MAE pH 8 5. 0~6. 2 Z M T A KA LB, M85 55 5 pH i Kl ik /N AR 25 52 ) 41 248 Jfl 1) 1F 8 A= K
Mo BeAh O WF5E & UTE G BSR4 P ) Tl Il 8 16 BK L B R R ARG IE I 2 5 T A S A
BRI FEARBEIE R PA RS A B T SPIAZ AN A2 ZF BUAR AL B0 T BOR AN B B, 33X 54 W1 2% (Phalaenopsis
aphrodite) " FkL A (Eucommia ulmoides) ™ SMERTUME FLBIF 5815 2 45 B A — B, Horb J5 A AT RE 2 78 2R I ok
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Resources, Environment and Ecology in Three Gorges Area

Inhibition Mechanism of Adventitious Bud Browning in Stem Explant Propagation of

Taxodium distichum in Water Level Fluctuating Zone of Three Gorges Reservoir Area

CHEN Xuemei', YANG Longyong”?, CHEN Zhangting',
CHEN Chunhua', YUAN Zhongxun', LI Changxiao’
(1. Chongging Key Laboratory of Plant Ecology and Resources Research in Three Gorges Reservoir Region,
Key Laboratory of Eco-Environments in Three Gorges Reservoir Region (Ministry of Education) . School of Life Science,
Southwest University, Chongqing 400715; 2. Fengjie Forestry Bureau, Fengjie Chongqing 404600, China)

Abstract: [ Purposes ] The effects of different anti-browning treatments on the browning of adventitious buds of explants grown in situ
in the water-level fluctuation zone of Three Gorges reservoir area were studied. [ Methods]Five anti-browning treatments were set
up, namely; sodium thiosulfate Chypo), ascorbic acid (Vc), polyvinylpyrrolidone (PVP), activated carbon (AC), and dark.
Normally cultured adventitious buds were used as the control group. After 20 days of treatment, the changes in browning rate,
polyphenol oxidase (PPO) activity, peroxidase (POD) activity and total phenol content of each treatment were counted. [ Findings]
1) The best effect of reducing browning rate is PVP treatment, followed by AC treatment, hypo treatment, dark treatment and Vc
treatment. 2) The best effect of reducing PPO activity is PVP treatment, followed by dark treatment, hypo treatment, Vc
treatment and AC treatment. 3) The best effect of reducing POD activity is hypo treatment, followed by AC treatment, PVP
treatment, Vc treatment and dark treatment. 4) The best effect of reducing the total phenol content is AC treatment, followed by
PVP treatment, dark treatment, Vc treatment and hypo treatment. 5) In hypo and Vc treatments, the browning rate and the total
phenol content, PPO and POD activity were extremely significantly positively correlatedwith each other (p<C0.01) ;In PVP and AC
treatments, the browning rate was statistically positively correlated with PPO activity and POD activity ( p<<0.01); There was no
statistically significant negative correlation with total phenol content; In the dark treatment, the browning rate was respectively
positively correlated with PPO activity and total phenol content (p<C0.05), but the positive correlation with POD activity was not
statistically significant. [ Conclusions]Adding PVP to the culture medium is an ideal anti-browning treatment for the adventitious
buds of T. distichum, and the anti-browning effect of AC added to the culture medium is the second.

Keywords: Taxodium distichum ; adventitious buds; anti-browning; enzyme activity; phenolics; Three Gorges reservoir area
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