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Effects of GA,, Ca’* on Anthocyanin and Phenylalanine Amonia Lyase in
Stem of Anthurium andraeanum
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South China University of Tropical Agriculture, Danzhou 571737, China)

Abstract: Effects of the environmental factors on the anthocyanin content in spathes and of improving
flower quality with Ca’* , GA, treatments under weak light were investigated in Anthurium andraeanum. The re-
sults indicated that weak light was the main reason resulting in the lower anthocyanin content. Ca’* (5.4 mmol

«L™"), GA, (1.16 mmol « L") or Ca’* +GA,, respectively, significantly increased the anthocyanin con-
tent in spathes and the phenylalanine amonia lyase (PAL) activity in stem of Anthurium under weak light. It is
found that the calmodulin contents and PAL activity in vitro stem of Anthurium were inhibited with different in-
hibitors of calmodulin, RNA and protein, and the probable mechanisms of Ca’*, GA, were discussed.
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FAAE (Anthurium andraeanum Lind. ) RHHFLFN, FERREEHALFREANIEHEE
BEREL, PRURSAR, LEFSEREAARANEESGZ — EREXAEAMBEANE
(Phenylalanine Amonia Lyase, PAL) EHSHEFHSTREIEMRX, KR, MRETHET PALER L
FUY, HEYMER Ca¥ -CaM BEfFEHFRECREBEMEAY . Higaki $HRLHA, BGLTIRE
W, X HESMRH, #ESHIRBVMX, HEIGMEHE 0B EXFHRARR
B4, %t GA,, Ca’* . CaM, PAL RIEEFHZEXRMREMT, BHTHARLHE,
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(BA1H) ik, HFMHCEE®1F, HHE. ARIBIMh. BRRE, EEKS oo M1
B, HPHBEmTHEENE, HEFATPALIE. EEEMGCEEEE (PFD {5 760 pmol -
m™”? -7 F, WERMEKETARBEEE (B 13 ~15C, 16 ~22C, 23 ~29C) MEMIEHRS
PSR 14 d, BAME30 &, 7E16~22C . 23 ~29CHWEET, HaREEIHBETFAR2, 3, 4,
SET5%EHEMMME T, Ml PFD {543 514 760, 220, 84, 76 pmol - m™> - s™' (H XK 8 A, 11
B, 16 B AT BCIER EME ) , TR 14 d, MEMBBEREG, HERKAT S &N PFD 4,
1.2 #EEHENLE

TE16 ~22CH123 ~29C, 220 pmol - m ™ - s ' FEMEHT, 2R0HO0. 1.8, 3.6, 5.4, 7.2 mmol -
L' ¥EEH CaCl,55 0, 0.58, 1.16, 1.73, 2.31 mmol - L' ¥k GA,, TEMRMGEL L BIET 14 d FFIGH T
AbFR, WU 1 mLAEWMEAS R (B IRSNRER T, SRR 2 K, 4K, AFHBELEF
FO | kR, AR (mg- g 'FM), WEHEAT (mg - g7 'FM) RIERE PALY B,
1.3 EE&EENLE

KSR BT K 2 ~3 mm /DB, IBEHURE, FEVL A TH, BAKIO0.2 g, FHETF
0,58, 11.6, 17.3, 23.1 pmol « L™"# GA, 1 0, 1, 2, 3, 4 mmol - L' # CaCl, B¥H, ¥ 1B
(25C) BHI4bFR 10 h, RNA S BAMHIFIHLHE -D (50 pmol - L) | BAEFRERMWHFRE L
R% (10 wmol « L™') AbFEJA] |, CaM #i3 CPZ (& A%, Chlopromazine), EGTA (2 ZBEN .k
Bt -N, N’ -Z #, Ethyleneglycol-bis (2-aminoe-thylether) -N, N’ -tetraacetic acid) W|7E 25C F#k
R4 h, WE PAL MM CaM 8%, Ca®* (3mmol - L"), GA, (11.6 pmol - L™") BESE
(0.53 Pa, 3 min) AFRESIAIERE, WIE Ca’ -ATPase TEH"Y

E R EEHM T ESTSRER A E 552X A ERERS TG SAS 6. 12,

2 RGN
21 BENMLERELEKEERANELETSRORY

SHEERHE (760 pmol - m™? - ™) | FRIRBKAM HRBE, 30T Bl HHHEHHE L
B, HFET, 10~ 1SCHAFEHTRR, FREHFE, 16 -2TH 23 -20CHTE, ALE
AgEEEF T aRERAEE, BEEHOR R1 PFD MERTALREBERTSRSEE PAL FHHTM

A, HRDGHAREWE m AR Table 1 Effect of PFD treatments on anthocyanin contents of
2.2 rRMEHAEHBEEESTERSEE spathe and PAL activity of stem in potted Anthurium
PAL &89 5 R PD ze?ﬁ ' PAL .
TR (451 16 -2, 23 ~20C) ) ) et )
MMELREEA, tHEEE, BEEEFHEE 220 1.11 bB 0.268 sbAB
SR PAL WEMERLES (R 1); RZ, REAER g 0 o B

EEREEEEL, YEEET 76 pmol - m™
SRR, RERWEARESBEMGELT B O NRERIETNTARSTE PAL BHOLN
54 Bt SR PAL 1 FRER S ERE 2 — Table 2 Effect of Ca’.*.on anthocyanin conufnts of
53 Ca“ X GAsﬁﬁim%ﬁME&ﬁ-ﬁﬁ'!ﬁ spathe and PAL activity of stem of Anthurium

HRAE In potted BHRRR In vito
248 PAL fRHEA9 R R L REE PAL CaZ* AL
AR 220 pmol * m ™7+ sT'HIE B AFE  (mmol-  Anthocyanin  (ODy - (mmol - (ODygy +

L7t L™ (ODsy) g'-h7hy LY g -h)
T (16 ~22C, 23 ~29C), 5.4 mmol - L™ ¥#ERY = 11 bABC  0.270 o4

0 0.079 cC

Ca (B GEEE S BMERRES, ML 18 0.44 cC 0.170 A 1 0.064 cC
24 ] 6 .22 abAB 0.283aA 2 093 ¢
FHREEM G 0 T LA PAL Fi YR ;.4 1.67 aA 0.285aA 3 ((;.lsgaﬁ

BEMEHBEAEBZERLE D, 3 mmol - L' 7.2 0.84 bcBC  0.2682A 4 0.133 bAB



http://www.cqvip.com

3

HEES: GAM G MEMARBEETHE BRI PAL FHEHE W

0000 http://iwww.cqvip.com|

345

FERG Ca’* BEMEHEEAR PAL St (K 2),

GA,KbFEA B ARk, LA 1. 16 mmol - L™ RFE
BEEFTHESERRREE BERRAESL 1LE
pmol - L™ 4bEEXT 7E4E PAL FEHAURBIF(FKI),
2.4 Ca' 5 GAMBHLEERRMYE

XA, L Ca®* 5.4 mmol + L' \GA,L 16
mmol - L' M B AL HARHK, BBEHE
KEFIEHEEBHEASEAEHB LXK
4), BIRC +CAREANBERHE, SKE
R AT ISP R S P IR R B TP,
2.5 Ca''5GA, RREBFHESRNENET
2.5.1 Ca’* .GA, st &1k Ca’' -ATPase &1
H¥H Ca' CAMBEBERBRER(ESE
B, 5%t A I, B Ca’* 5E GA, b3, Ca’ " -AT-
Pase {EPE X E B Ca°* + GA, A AL HERT, 1F
HEHBRE, AT IR,
2.5.2 Ca’* st B k74 PAL &4 CaM 4 ¥ 8
i WAL R, C SHESH ECTA E4
AhPE B IR EAE A PAL SR HE L Ca® s Ab TR AT B
TR, IESE Ca’* Xt PAL G RARAERM, Ca®
NEBEHBGERATH AR (F2), BRTH
EHERMEAS PAL EHBEAFNXR, H
HXRER=0.762 >R, s, EREHK,

Ml 2 Pix, Ca’' BEIRE B IKTERE CaM &
&, T CaM MW7) CPZ, Ca’* E 47 EGTA W —
EREEMHET Ca’ KIS, f# CaM B TR,
Ca’* 5 EGTA. CPZ XX H &R, RERER

]R3 GAMRIEEMSEENFSRSTERE PAL FHH0KR
Table 3 Effect of GA,; on anthocyanin contents of spathe
and PAL activity of stem of Anthurium

FRFE In potted B In vitro

CA, nEE PAL CA, PAL
(mmol -  Anthocyanin (ODyg * (pmol +  (ODyyq -
L) (ODsy) gl -hY) L-!) g7l - hTY)
0 0.88 bcAB 0.268 aA 0 0.102 dC
0.58 1.02 abcAB 0.268 aA 5.8 0. 120 cdBC
1. 16 1.23 aA 0.313 aA 11.6 0.269 aA
1.73 1. 11 abAB 0.287 aA 17.3 0.176 bB
2.31 0.74 ¢cB 0.258 aA 23.1 0. 148 beBC

x4 G| GAABHABEEERBERLEFHEN
Table 4 Effect of Ca’* . GA, treatments on relative
parameters of spathe in potted Anthurium

hEL] /KE BaR BTSSR
Treatments Content of water  Sugar Protein

(mool - L") (%) (mg < g”'PM) (mg-g~'PM)
%t ¥ Control 84.2 aA 0.330 bB 0.379 aA
GA; 1.16 83.6 abA 0.333 bAB  0.336 abA
Ca* 5.4 83.7 abA 0.348 abAB  0.246 bcA
Ca®* 54+4GA, 116  83.0bA 0.361 aA 0.236 cA

x5 C¥' | GA, SESENRELEMK
¥4 Ca’* -ATPase FEHENEK W
Table 5 Effect of Ca®*, GA, by hypobaric infiltration
on Ca** -ATPase activity in vitro stem of Anthurium

Ji3:] Ca®* -ATPase

Treatments( mmol + L™') (pmol + L™' e gt +h~1)
%f B8 Control 0.270 dD

Ca®* 3 0. 645 cC

GA, 0.0116 1. 140 bB

Ca®* 3 +GA, 0. 0116 1. 605 aA

Mufd i EGTA, CPZ %], %¥ Ca'" fEiT CaM SREH.

041

0.3

(=3

|
, [
CK EGTA Ca+EGTA Ca*
1 Co** (3vwmod:L™') 5EGTA (10 pamol - L")
3 MEk1EHE PAL E €KMW

Fig. 1 Effect of Ca’* (3 mmol - L™'), EGTA
{10 mmol - L ') on PAL activity in vitro stem

PAL &4k

(ODs - g'-h")

2

15

I

CK Ca” CPZ EGTA Ca*+ Ca+
CPZ EGTA

B2 G 3mmwol-L7!') 5CPZ (05mml-L') B
EGTA (10 mmol - L") WW{IEHE CaM &GN
Fig. 2 Ffect of Co** (3 mmad -L™'), CPZ (A5 mmad L)
and BGTA (¥ mmol - L™!) on CaM content in vitro stem

2.5.3 Ca®'. CA, A 5XAE#-D, FCLBASLESZALERLRE PALERMHE
Ca®* | GA,SphALFEY T LB (RIEAE PAL S #EN, T Ca®* | GA,4+5)5 RNA EIFIHEEE
~D, BAKARNHAACEE AN, BEERE PAL S B, PAL SRZHE (F6),

R PAL M EBAERFKPHBEER -D W),

ERFSRBEAEEEIH, HH Ca™ | GAR
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15 PAL p¥EHE, TRATRERE LA PAL 5 BA KER B FATI LI
2.5.4 GAxsME Ca’ Ul ey Hoh  CAATRTHERATEERI CA (24t T Ca*" MR (F3), X
—i R AT GA{REAERR CaM B9t RAKHE Ca’* AEAEFIM Ca’* -ATPase WEERRBRNESL (%5).

%£6 Ca¥*, GA,RMBAMGEE -D, HEERAE 8
TR MKIEE PAL E W R
Table 6 Effect of Ca* | GA,. Actinomycin-D or Cycloheximide i 218 T
treatments on PAL activity in vitro stem of Anthurium & M
4b¥E Treatments PAL(ODyp - g™' -h71) % 205 H H
3t # Control 0.090 bedBC o,
Ca2* (3 mmol - L) 0.195 aA Ca* Ca"+GAs Ca™+GA; Ca“+GA.
Ca’* + LB Actinomycin 0.038 dC M3 GA, (5.8, 116, 17.3 ymol - L") A3
Ca?* + BRELTERE Cycloheximide 0. 055 cdC BWETLE Ca** (3 mmol - L") BHoKM
GA;(11.6 pmol - L") 0.135 bAB Fig. 3 Effect of GA, (S8, IL6, 1.3 enol - L) treatment
GA; + IR B X Actinomycin 0. 053 ¢dC
GA, + FEL T Cyclobeximide 0. 040 dC on absorption of Ca’* (3 mmol - L"") in vitro stem
3 e

FHAEBBEEETSETENEIERRNELBAE, KA CaCl, 5.4 mmol - L', GA, 1.16
mmol - L™, B CaCl, & GA, A& 4bHE, REIRFIEME PAL itk BRI ETFRIRHESE,
IERA Ca’* | GARERMRBI FHBAREMEBOEEG™=Y (FERE) MEMNTMRES PAL EHMEE, b
HETSRBHERORIAYE, REXREENEN, NTREEETSR (5iAZR" -2,

Ca’* BERHS CaM &8, Ca’*-ATPase 55 PAL i%#t:, Wil Ca®* B4 EGTA . CaM 7] CPZ HIRERE(K
EANSRSEE, HAY G #AMKGRIEH CaM SRE—EBE LM, H5 CaM&&, B
Ca’* CaM {5 EMEE RS, B Ca’" -ATPase WEMEIGR, 351%5 PAL EHIEEA KRIETAE LRV, Bk
WE -D, FOUM—EREME T Ca* X PAL iFHFMEHEM, KR T PAL LR AR ET
FEROKEMIET, B Ca* @it Ca’* -CaM {5 B4 5 RG0IAYT T Hei PAL SHMA XEHEFE,

GALEHET Ca’ BYMRUL, 1RHET CaM &85 Ca’ -ATPase {EHER9IRE, WA GA, 4315 EGTA,
CPZ, MAME -D. NCUESLER, FRBUN A B ZME, i GA,RAS Ca™* MR,
Yo Ca®* B, GA,TRATBER{Es: Ca’ Ml, 1% Co’ BSEH A MM KR, #MEHshieREE
), XFE Ca’ -CaM [FEH R RAEAWRES GA, {28t PAL ST EHFM A BHMX, Ca*'-CaM R
%5 PAL {EHEM RPN T MRk — LR
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