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Variation of endogenous hormone levels of different development stages in
dimorphic flower plant Pseudostellaria heterophylla
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(1. College of Biological Sciences, Changchun Normal University, Changchun 130032, Jilin, China;
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Abstract: There is limited understanding of the relationship between endogenous hormone levels and development
stages in dimorphic flower plants with sequential reproduction output characteristics. In this study, Pseudostellaria hetero-
phylla, atypical dimorphic flower plant, was selected as the material, and the levels of 4 endogenous hormones in root tu-
bers at 6 developmental stages were measured by high performance liquid chromatography (HPLC) and their ratios were
calculated. The results showed that gibberellin A; (GA;)content increases at different developmental stages, and reaches
its peak at the mature stage of cleistogamous flower fruit, but returns to a lower level at the maturing stage of root tubers.
There are two peak values of abscisic acid (ABA), the peak value 1 appears at the peak stage of chasmogamous flower,
and the peak value 2 at the peak stage of cleistogamous flower. Auxin(IAA) decreases slightly in the middle and early
stages of development, but reaches its peak in the mature stage of cleistogamous flower seeds. Zeatin(ZT) is stable in the
middle and early stages of development, but reaches its peak in the flowering stage of cleistogamous flowers and then be-
gins to decline. The ratios of endogenous hormones (GA,;/TAA, ABA/ZT, ABA/IAA, TAA/ZT) of the four groups

showed a close relationship with the flowering frequency, flowering time, and the formation of tuber roots of chasmoga-
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mous and cleistogamous flowers, affecting the sequential reproductive output pattern of this species.

Key words: Pseudostellaria heterophylla; endogenous hormone; chasmogamous flower; cleistogamous flower; se-

quential reproductive output

0 3|

Ty AEMSRE 2800, HE N KEH
B A Bl R o N7 AE — 0 R KT Y AL
M, PR KT RS R A AR BRTE R
LY 28 B ) N TR R AL R R &R (gibberellin A,
GA,) kK Z (auxin, IAA) 40 il 43 L 2 (cytokinin,
CTK) . 7% 1% (abscisic acid, ABA) . £ K & (zeatin,
ZT) . il 3 & #f B (brassinosteroid, BR) fll Z J&
(ethylene, ETH) , i 2 f FL A HL/N 43 F A6 & W0 A )
HAZ 2R i A BN

TEA W) 0 4 A R B B, 9 53R XA ) T
A6 52 e 51 B F ST SO IR A T GA B
HEMEAEVE N S AL B PE T TAA RN ZT WA 2 ik 4E
ZEAL IR PE R . ABA fE— S Y h & B
A A2 2 E AE Y 43 10 AN AR HE AR (A i 2 AR 4
B T (Arabidopsis thaliana) B9 ¥ 4E B RN S R,
W) 3R 7K T A8 0 A N 2 B A HG T Ak 1 % 8 B B
AN TR B s 728 A 1) [) B 33 b 722 Ak Al 52 Ah 5 34 58
BE O R B2 RGBS . A IR Z 1A
PR LA AR T T B 40 9 38 2R K - R B G b A R AEL A N
iR T N = Pl [ N 1 P

S8 S Wi 6T AR ) N R R TE AR ) A TR B B B
AR E 4 T AR 22 B IR gk, xR
A7 T PR T A5 3K ) A8 AE L R e ) ok Ui, X Fh
AR, SR RGE X CH-CL R4, 2
— F LAY IR 5 2SS BC AR G, BVAE [8) — A 4 1 BE AT
77 A2 FF A6 52 K A€ (chasmogamous , @ F% FF i 46 5, CH
16, 3] = Az P A &2 K AL (cleistogamous, & Fk 41 4
o CLAE) ™ IR R E T e 45 IR T
— PR A 2 BE £ 48 L 58 U Ve BB, BT e T
T WG 00 18 5 B A W 5 A% R A EAT AR R 1 T
S7iE | Bl S W D B e R AT BT UM S R X i A IRV
SEAEE R A F SR AR PR A T AE e, A
A NS BB W SR A B R BRI D (B R R A
I AL A B, R 584 H 8 A 225 X7 4
gl

H AR AT, TR HCHE AP B A8 A2 A Ak AR
WO AN [6] 491 4n , 6 i 85 48 2 38 (Viola pubescens) TE
B = IR A, JL R 2 05 B 8RS 5 i Di-
chanthelium clandestinum 1& F Z= 7= & JF i ie , H 2
WL BAE s & K # 3 (Viola candensis) 1E A~

i

FEIIN P 7 A JT AR L Ja 7 AR AL BIAE , HAERK 3R X
T R/ i B FF AR o A T R TR M B
R AR b G0 2RSS AL S 8 BB A e R B
B8 A T S et 2 B 3L M ) A
M AR XA 2 A i B R P A N TR R Y
JK B HE 491728 A 5 s i Ok I R 4 O & 21 H AT N 1k
Fr R

#% LS (Pseudostellaria heterophylla) Jy 1 17 F}
(Caryophyllaceae) — Fi LRI i) — 2578 & 5C I R 4ol
YWHBRA SRS, E8 A T EARMHIX . %
il (0 3R BAR AT A2 B R TS, 70 A O E Y
iAWY R, B AR R R B ATl N FE
WF5E DI TP e T 4 H R A 2= 5 A I, A T AR Bk
AT, 46K BB B G e AR R A AE I 5, 6, I
A LOML, ALK 3 28 HoP BB TAE AR P T A8, 46/
VG, TCAEME IR 56, 25 7 4, MRS 2 B0, — REAETT ik
G 1~2 P th BT 2 7 A TS50 Mk
B PR R B AR 2R P X AR OR E R, 2 B
TFUG 7 1R, BBk 2 A KR IO L B4

T T2 b 2 5 /N 10 22 45 A REAS HOAR R LB A
AR SC B, AR W o H R S A B Y 5000 LU
BB AR R AR B IS S,
N T AZ A N TR KT B ) L4 ) AR A
FE LT WA R IZ P B A B B AR 2
3 380 Bk 2= DR 2 R0 S 6 A B B, 8L i A
64 B B 4 Bl i WL N TR GA ABA TAALZT
K LA B R TR) B U AR, Ok #EWT 7E CH-CL R 42,
L PN R 3R K B0 ] A L RN 2 0T 1 &
AV S e ORI 2 R ) 0 R B R B
A HG A o R AR

1 ME5FZE
1.1 FEBaatfei &

R T U T A B AR IE 45 S R, S5 50 7 [ 5
TR AT [ A T AR B AL T A P AR T AL AR A
B A8 X Py — 4k o] BH M B (db 45 407087, AR 4 123°
03"), T B & 400 m®. KA He AR R A T 7R B
BB IR O A 10 em, 5 10 em, #2355 o AR
JE R A BRI 0.5 kg, SCE AR A E—
AR DR R BB B B (29 3~6 4> ) s L —
A EE RN AR (251 @), LAl S50 44 8 R /N AR X



- 42 - TR A PR AR 22 LS N ) S A R 3O F AR A

— 8, BAE RO 1R, LA T 600 4~ E I
BRSP4 16 41, B AL 100 A AE R XT3 AR 1) B
AR IE A A

N7 GRS E AR oy S LLT
6 B (1) W 28 300, 7 2 WU g H 1, 1 oK B BT
HCAEZE (4 A 5 H )5 (2) TFHCAE AL, A8 Bk 59 TF i 46
el JFAE (5 A 5 H ) 5 (3) JFHCAE R, IT AL 45
JHEER(5A 15 H) 5 (4) FIBAE LI, A8 bR 3 3 A7
3L R BIAE (6 H 15 H ) ;5 (5) HIgiAE e R HE
BRI P BAE B R S B 20T 2 BT i (7 H 25
H);(6) BUAR LAY M4 A 3t B JT B A 25,
HHARE LA H 20 H) .

1 ZILSWETE BRIR RS

Figure 1 Dimorphic flowers, root tubers and experi-

mental plots of Pseudostellaria heterophylla
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Figure 2 Content variation of four endogenous hormones in the root tuber of different developmental stages in

Pseudostellaria heterophylla
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Note: data are expressed as mean 4 standard deviation; different letters above the values indicate significant differences be-

tween groups (7=20,P<C0.05)
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Figure 3 Ratios of endogenous hormones in the root tuber of different developmental stages in Pseudostellaria heterophylla
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Note: data are expressed as mean + standard deviation; different letters above the values indicate significant differences be-

tween groups (n=20,P<C0.05)
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