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Mechanism of ABA-induced Anthocyanin Biosynthesis in
Begonia semper florens under Different Photoperiods and
Low Temperatures

GUO Meili, WANG Jiawan, WANG Ke, JIN Huihui, ZHANG Kaiming”

(Forestry College, Henan Agricultural University, Zhengzhou 450000, China)

Abstract; Taking the ‘Super Olympic’ Begonia Sem per florens as material, at room temperature (25 C/15
‘C) under normal sunshine condition or low temperature (15 ‘C/6 C) under the different photoperiods, we
sprayed the plants with abscisic acid (ABA). The endogenous pigment content, hormone contents and en-
zyme activities were comparatively analyzed to discuss the effects of exogenous ABA on anthocyanin bio-
synthesis and its mechanism. The results showed: (1) at room temperature and normal sunshine condi-
tion, the leaves will get red obviously on the 3th days when applying ABA (5 and 10 umol/L). The antho-
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cyanin content and endogenous ABA content of pigment increased significantly, while the endogenous gib-
berellin (GA) content decreased significantly. The anthocyanin biosynthesis and trans portation also in-
creased significantly. (2) Under the condition of low temperature, the anthocyanin accumulation was
closely related to photoperiod and the anthocyanin accumulation was the largest in short day; The anthocy-
anin accumulation in sunshine condition also increased, but there was no significant difference between
sunshine and long sunshine. (3) The addition of 10 pmol/L. ABA treatment increased the content of H do-
nor NADPH in DFR reduction under long day and sunshine condition. Under low temperature treatment,
the activities of DFR and UFGT enzymes increased and then increased the anthocyanin content. In addi-
tion, exogenous ABA treatment could increase endogenous ABA content and decrease the content of en-
dogenous GA in low temperature and different photoperiod treatments, which was consistent with the pro-
duction of anthocyanin. The results showed that exogenous ABA can affect the synthesis of anthocyanins
by regulating key enzyme in anthocyanin synthesis of flowers. The application of suitable concentration of

ABA can promote the B. semper florens leal anthocyanin accumulation and can be used to control leaf colo-

ring in actual production.
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£ 800 Ix, iK¥I&H 0.5.10,50,100,500 pmol/L
ABA 6 MYRBEEAC B AT 4 RER . BRT
900 AR [ 9:00 Xt H b B 0E B AT 2 K
ABA Wit 43 BIFEAL B A 01,3 1 5 KRIEATH
8 I BCIE % DI RE T 7 I 7 A G BB 5

1.2.2 RIBAEEEAE TINE ABA 2038 5L
R AES IR M 10 pmol/L /Y ABA ¥ JE . -1
FR/ M 15 C/6 CARIE G IESR o 800 Ix BRlg
FAF T HATARRDG R A B, X0 b B S AR R
FBR VAR AR IR AR — BUAY U 2 Bk i 5 g i b A
Bk, AMJE ABA 4R 10 pmol/L ABACABA) FIAR
Mg o HE CCRO AN K P SE e B R H IR (L. A
K/ 16 h/8 h) (458 H I (Q. K/ 12 h/12
h) FEL H BR (S, R/ 8 h/16 h)3 Aok, dh 2]
B CK+LOW IR+ H D ABA+L(ABA+KH
B (CK+ QX i+ 45 H D) L ABA+ Q(ABA + 4§
H D \CKA SO B+ 42 H B ABA+ SCABA+ 41
HEOG6 MALFg G, B A 3 KER . BIER
Ve 5 AAHARBEAT 00, A BRI (H] 2 15 d. AbBEEE
SR HBCH AT IR 5 IO 98 19 1E R ) B8 it S B TR
A RAFAE— 80 C B vk AR A, T AR S AR B

EER I
1.3 MEHERRTTE
1L.3.1 #“BEHRE HOARXTIRMNEZSMR

Mita %5 1 5 36 I DAl atk . BORE 0. 1 g JH A
B 1% HCl FEER LA 2 mL 08T 4 CF
fRAE 24 h £, 13 000 g 7 4 ‘C B> 15 min . BE AT
WM 5E 530 nm 1 650 nm Ak {4 1 EAE Asyo FI Agsy » 3%
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1.3.2 MHEREE MHRAEEFRTES M Por-
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MADZUUV-2401PC) il £ 662 nm,644 nm.445 nm
Ib BB Aoz« Asis A » 02t PLF AR H 0t
%: 2% a(Chla) .4t % b(Chlb) fI2EH # | & (Car)
SR

Chla=9. 78 X Ags, —0. 99 X Ay,

Chlb=21.4 X Ag,, —4. 65X Ags»

Car=4. 69X A,;; —0. 268 X (Chla+Chlb)

1.3.3 Hx#giFEMHE (1)PAL 4 CHI & H
0.3 ¢ WA A 5 mL #2 B ¥ (0. 05 mol/L
Na, HPO, /KH,PO, pH 7. 0,0. 05 mol/L #i 3 ifiL
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mL,50 mmol/L KCN), 4R 5l 50 pLL 1 mg/mL
B REEWCE T 34 CK¥# 30 min, 575 B[R] & (1) i
LW 7K 10 min X B8 I 2 7F 381 nm W OB AH
MRk ok R CHI 03 M. & o0 8h Ot % B A2 b
0. 0015 Y Mg &Ll 1 & PEFRA

(2) DFR #= UFGT #& # ML % 2 S
Murray " 5 00 05 55 0 LBk . BORESY 1 g iR
ABFEEG A 5 mL —20 CHHNENES 8.0, 35 4
LAEW 4 mL —20 CN PR F2HC— L U TE A 4
mL (0.1 mol/L #IfR %% vpik pH 8. 8,5 mmol/L T
W) W W A B . EE W DFR A1 UFGT i YR
PEWL

DFR JE 4 #9052 36 2 18 Stafford F Lester™™
PR . B0, 5 mL BEEE WA 0. 6 mL JZ
TRA WL 0. 1 mol/L Tris ZZ i (pH 7.4),1 pmol/
L i & #k K5 (Dihydroquercetin), 1 mmol/L NAD-
PH, 1 5057 1) 5 % B5-6-% B2 I & i LA & 6 pmol /L
14 7 2 W -6- ) 3k 1.1 mL, 78 34 CAKI 1 h 5,
MA1mL MmO BERE 3 K. &I, K5 H
0.2 mL W ZEIM/KIEI 3 K. LR L TRF o H A<
T IA 2.5 mL (1 T B @R (95 : 5 V/V)F
95 C/K¥# 30 min, 7E 550 nm 5 MOGAE . HIR IR
1 JC 84 8 %K (leuocyanidin) [ ££ 8 R % 42 i) & JL
[F] St 74 il 42 VR K V8 10 min S X BR L BN %
FEAS AR 0. 001 Frifs M5l 1 BTG M p

UFGT 7% % 2 B8 Lister fil Lancaster™ [
Tk, WUEEW 0.5 mL fin A 0.5 mL % & M i



2002 [LE I | - N7/ = S

36 &

[0.05 mol/L. —H & B2 vh i (pH 8.0),1 mmol/L
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Table 1

The content of anthocyanins and related enzyme activities in leaves of B. semper florens under

normal temperature such as sunshine with exogenous ABA

ABA ¥ &

FAUE g
ABA R

AE A0 A AH 5 G B LI i G T

Anthocyanin synthase and transport enzyme activity/(U « g~ 1)

concentration Anthocyanin

/(pmol « L™1) content/(U + g 1) PAL CHI DFR UFGT GST
0 10. 68=20. 44c 66.75+£2.97 ¢ 19.10£1.03 ¢ 141.254+4.79 b 0.6820.01 ¢ 50.4241.16b
5 14.88£0.39b 81.714+2.75 b 28.07%+1.12 b 165.50£5.20 a 0.82£0.04 b 59.50+1.43 a
10 16.5640. 30a 105.79+2. 35a 32.324+1.07a 170.25+3.77 a 1.1840.06 a 61.26+1.73 a
50 10.18=+0. 22d 60.2121.59d 17.6821.45 cd 129.2546.24 ¢ 0.66=£0.03c 44,87+2.40 ¢
100 9.2340.37 ¢ 56.5841.77¢ 18.07=21.49 cd 126.25+4. 03¢ 0.6320.05 ¢ 43.1141.72 cd
500 8.2740.08 f 51.464+1.57 16.55+0.71d 123.50+4.65 ¢ 0.6440.06 ¢ 40.59+2.24 d

T« R PR NG 58 R A ) 22 5338 3] 0. 05 .35 K5 T IR

Note: Different letters in the same column indicate significant differences among treatments at 0. 05 level; the same as below
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Tabel 2 The content of anthocyanins and endogenos hormone in leaves of B. semper florens under

normal temperature such as sunshine with exogenous ABA

DA e PR B a R AR
ABA concent;;ation Endogenoushormone content/(ng « g~ 1) Photosynthetic pigment content/( mg + g~ ')
!
/ (ol « L75 ABA GA Chla Chlb Car
0 12.06+0.31 d 11.67+1.05 a 2.55240.021 a 0.80140.054 a 1.72240.054 a
5 18.61+0.66 a 9.10=£0. 65 be 2.3004+0.026 b 0.738+0.032 b 1.72240.077 a
10 19.41+0.23 a 7.11+0.82d 2.22640.039 ¢ 0.72640.018 be 1.621+0.063 b
50 13.30+1.14 cd 9.71+0.73 be 2.17340.044 ¢ 0.68340.031cd 1.635+0.032 b
100 14.43=+1.09 be 10.31£0. 66 ab 1.916+0.072 d 0.6594+0.007 d 1.609+0.017 b
500 15.64+2.80 b 8.37+1.24 cd 1.7224+0.040 e 0.56340.020 e 1.583+0.059 b

S+ABA

Q+ABA

L+ABA

cg)
(3]
N

— [5%]
wn S

PR ZR o
=

Anthocyanin content/(U

N

0
CK+L ABA+L CK+Q ABA+Q CK+S ABA+S

ALPE Treatments

CK. Wi ABA;L. K HB(16 h/8 h); Q. % H (12 h/12 h);S. M H (8 h/16 h), T
B 1 AREAFDEE W T MG 10 pmol/L ABA X U 2= Rk 15 3% 45 (5 2 4 & 7 B0 5% 1
CK. Control, without exogenous ABA;L. Long-day(16 h/8 h);Q. Intermediate-day(12 h/12 h);S. Short-day(8 h/16 h).

The same as below

Fig.1 Effect of 10 pmol/L exogenous ABA on anthocyamin content in leaves of B. semperflorens under low

temperature and different photoperiodic treatment
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T 60.93% M IR GA #1 R R T 38.35% .
W 5t R AR S A AR R b SRR
it (a Fb) FIZRE S MR & & 5AME#H ABA 1

WP LI A A O D BE B ABA W Y 5
] 72 7 A . 41 500 pmol/L B9 ABA Jiti 5 d J& . i
SEF acb R4 L X IR @ 3 K 32. 56 %
29.73% S N I X R G 35 PR AR 8. 00 %0, 1k
WImiiE ABA Befe i it e S R . [tk FR
e )G 22 50 h BE B 10 pmol/L 1) ABA b il 55
2.2 REARXEAHTIHINEABAEBEHSE
RAEXEEENZM

I 92 2 B, U 22 B 5 1) o i 5 o < 2 R
AR 577 72 Bk R B b PR B R A6 e R A 4
A AR I 1V Lt A HOBRVE L, o
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Table 3 The anthocyanin synthase and transport enzyme activities in leaves of B. semper florens under low temperature
and different photoperiodic treatments with 10 pmol/L exogenous ABA
ob 3 [ 1% ¢ Enzymatic activity/(U » g~ 1)

Treatment PAL CHI DFR UFGT GST
CK+L 85.03+4.33 e 35.86+3.29 ¢ 129. 7544, 27e 0.81940.024 e 21.014+1.72 d
ABA+L 88.0443.98 d 40.3941.87b 136.50%3. 11d 0.88140.033 d 25.2242.63 ¢
CK+Q 82.82+1.24 e 35.61+3.45 ¢ 130.0043.16 e 0.82740.034 ¢ 20.984+1.75d
ABA+Q 104.46+2.14 ¢ 41.64+3.26 b 143.75+3.59 ¢ 0.98640.010 ¢ 41.244+2.05b
CK+S 112.64+4.02 b 46.0743.68 a 152.0043.36 b 1.304+0.011 b 42.0142.77 b
ABA+S 122.00%5.35 a 46.72+2.07 a 161.754+2.99 a 1.548+0.024 a 58.82+2.78 a

K/ 15 C/6 C)H, % H IEALER (S i Ty &
R FE 0 R B S AR 2 i R A K H (L) R %E H
B CQ) &b 38 I A i DU 2 FR g  nt  AR 21 (B 1, A5
L EHBEAH(CKEO AR TS EEERS
FHALAE, /352K H B (CK+ L) f14E H i (CK
+QAFEAY 1. 73 AT 1. 82 /5 (B 1.B) ., 7 [RIFEAIAK
TR S R B AMiE 10 pmol/L Ay ABA Z 5, A ig & M
HIM(ABA+S). %5 HHB(ABA+Q it 2K HM®
(ABA+L) , 14 Z= Bk ¥ 3 it 7 #5520 A1 AR ] UL iy 21
o, [F) BB AT 7 A €8 38 1 S R I Y R R Ak B
CRRAIG 7 Ah 4D &8 32 168, (R4S DA Ak 2 I 5
W (1A BY . AR HE, DU 2 B S A AR
A B RIS A S PR L 7R Wi ABA 25 B
HECRA IR ViR Ak 3Dtk 3 34 i, Jt HL 2 DFR R UF-
GT IEMAERK H BT Wi ABA Z 5 47 52 &

5.20%.7.57% 7R H B MF R o i3 im T
6.41%\18. %, HEHBEMFETHMNEST
10. 60 % F1 19. 20 %0 ; 73 A1 - 45 H RE A B3 ) AH L 48, 45
PLJE H R AL B it 5 45 4 G Wi M R (3R 3D,
XA ABA 7EAIC IR AR & BRI &R,
AR & T U DER Al UFGT [ i 1
s SR AR HE T AR A AR DTS IE T
X T ARG H BB & T %S W EB RO 5 A Ak
o 2 A oG B T L Rl TT BB 2 ABA BLER
I
2.3 RIEARREH THE ABA 3¢ M= /i HEMH
B HMiE ABA 1 GA S 2H &I

AN UE T i ABA B8 0 D4 2 Bk SE 0 B N TR
ABA & i d WIE GA F &, T 4 &5 ABA/
GA M HAE (B 2) . Ho, 2 IR 40 T /8 H
HE b 23 DY 2 B U F 0T B TR ABA R K S
H R b B 55 1 TR GA & 5 B R,
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