Y43 23R Plant Physiology Journal 2018, 54 (9): 1417-1425  doi: 10.13592/j.cnki.pp;j.2018.0300 1417

SNIR S = AEEXT A A R A B M R 220
M, Bl BKN, T, kAR W, 80, E0
TR B R 22 A 22 B, VT B v BH471023

FEE: h ) #5hRh & A B (BR)x 4 A 4L A RFH (Paeonia ostii ‘Fengdan’) 4 2245 4 69 % ek, M 2 i i 4+
7 REB R RIE, KR RI A XA, R F XK A AR %, AT RE(0.

0.025. 0.05. 0.1420.2 mg-L") BRigRA 2 RIF Hk, WA AR B4R ot b a9 A A5 4R. S REAW, A
A F AR, RSP R 69 AR FP). AILFE(G). A5k E(T)FRtREALTHETHELY, &
FA ) S AL (SOD) Fo it AL A B (POD)E M vA BT 5 M & @ (SP). T M 48 (SS). Al & B (Pro)fe A — &
(MDAYSEZH 4. HatiEAark, SPRBRAE R ER ST RI ot A 44P,. GAT,, BT vt 4 4=
BT MR A BABIRBAEEE W, KT AR A A E. EARELAH T, %460.05 mg' L' BR

RERFRS T ot A e dbae 7, of A TR Z BRI EH .

KR RS R F A B AR

T, B E R R E 1 1 3 4R G KA
35.3%, i & Fl B 45 % 2 WAL 1160% T B
F37%, ff P PR AL LS A 2 in) B0 AS 25 2% (- Hi
JC2011)e HEPHFFIAE R8T SR £, X TR 3K
ERAEY MBS R G EEE . )
(Paeonia suffruticosa) NAj 2RI~ 2 J@& R AAEY), 15
FECA 5002 F R8Py s, 8T PR
FEPEFFI B A, 2 — MR 2 e sl .
M EEFEENAEMAEDIER, BRI FKER . H
B MRS, 29 IR S & 93%. X EEf i
IANVELAD T 7 R LA MG O IV The . Bk Bt
b, RSy, FRIIG. FRIUBESEORAEMER,
HHo-T KR 2 5 41 B AN AE 6 1, A ORGP AR
I~ BGERE T IMPILEE DI, &5 mIL45.41%~
45.92% (HHVREE2014; GaoZF2018; 5K 7R 452017).
PR N — B B R 8 77 107 5 DR A (R
EELE20106), $Em H RN PR R B R iR
BEEE X

TH12% 2 N fiE (brassinosteroid, BR)J& — i |
AR R, REMRBR A O E IR, $E
FEWDH 1556 A 1% K (net photosynthetic rate, P,). 5
KA ERCE, Je RFIDCREHIRRCR . SLhR
15 RO R L ¥ 0%, MR G & R H
AL AR (Anuradhaf1Rao 2009). #ff 7532 1A,
HMEBRALFE w]E ok B =y B E T Ak
5 = A2 15 3 K (transpiration rate, T)), MM 5.2
ARG E R, S HIC GRS, P
BEIZ i, 20 f Y eV R RE S &, R R A AR

WA R, RHEYERKE, &RA& 5w
PRV B (S e 552015, 252552015). HAT, A
AR BRI 77 T8 ) 8IF 9 3 B4R v £E 2 it (Solanum
Iycopersicum) (Cui%52016). £ K(Zea mays) (B4
REE2015). 35 )N\(Cucumis sativus) (32 /N5:552015)
g AR L, EMRHEY T T AR 5T N
o BIRER TSP KPP 2 B R IR o)
o6 FREERRKIGEM, MR SRR B
Z . WEFENR, Sea /2, Mk dEKk
BB HEEE . AT LM R R, 1R
TSR R FH B R IE it 2z, B 9T 1 AN BRY 45
S RGP A B PR RS2, DA D9 i F AT R
PR RIS .

1 MRS 7%

1.1 X5 Mg A

TG T 20174 AE ] g B3R 4t PR 56 AR b
(34°33'N 112°16'B)ilt4T, k56 Hh+- 185 17.56 g-kg
AR 1.33 gkg' &% 85.7 mg-kg R fFA
16.35 mg-kg W AHE . 109.31 mg kg M ALH . iR
5o S 1E] H AR A E TR
1.2 e m R 5581t

PR A BN LA < RS (Paeonia ostii T.
Hong & J. X. Zhang), #EHUK 3. K/NB5]—51

ks 2018-07-02  f&E  2018-08-19
B/E EXEARFEES(31370697). A w R E SRR H
(17A180003 ) FIi] i 44 FHE BRI H (162102110095)
* HIHER (hxg382@126.com).
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B

BT k5300 i) H iR AR
Fig.1 Daily temperature changes during the test

L 1008k, KA BENLIX &7, @ E AN
WSEO. 0.025. 0.05. 0.1, 0.2 mg-L") BR ([
Mg EREEAE YR PR DT A w5 AL,
MREFE208K, DhA fE2lEe . SR F BRI, T
6 H 1 H18:003# 4T 4> ¥k BRIt i 56, LA A R 3&
T 7K A hR (22 /N 55 552015), BRI B £ 9 bk
100 mL.
1.3 NEEBIRSFHE

TEH IS A4 T, aalTeH16H., 7
HI1H. 7H16H. 7H26H. 8 H3H #4764
PRl g, AR AR BE A3k HUS AR KR — # HL 2
IS B =, SR FHLI-6400 15 485 20 & 4%
(LI-COR, Lincoln, Nebraska, USA)ll5g ¢ XS} F

A 180
160
140
120
100
80
60
40+
20

SODJEH/U-g!

B 36

FHAE A, A LT E (stomatal conductance, G.)+
fifd[8]CO, ¥ J (intercellular CO, concentration, C,)#ll

T EHBEAT RAE, A F R Lk SRR A
{5 =, S EGE G B T —80°CikAa /17, M
TABATRFRNE « K B 1R BRI E
T MM (soluble sugar, SS) & & (24 42000), K
FH 0 DY sy o 8 A8 AL 5 AL i (superoxide dis-
mutase, SOD)VEE, K H 8 GIA Y F AT & i 41
Wl (peroxidase, POD)VE T, K A% S =5
G250y 52 7] ¥ £ 5 H (soluble protein, SP)& &,
K F AR B2 B 2 BRVE I 7€ A — 8% (malondialdehyde,
MDA) & &, KA /K R 12 I 7€ fifi 28 B2 (proline,
Pro)& &, XHREENEAEERGTR(EEE
2006).
1.4 BHEALIBS 9

HIExcel 2007 HISPSS 16.0% 4347 $u¥s Gt i
Jo 524y B, H32 F Origin 8.0% k474K

2 SLIGEE
2.1 AREREBRM R It H i E LB EMHR

20
SODFPODE Ay A8 ¥ #A P = 22 11 Pt 4 AL i,
Z: 5HE Y00 A FRACHS, 1ETE R 44 IS 1
3o P oS SE B E FH (Shao%2008) . H &2\ %01, 7E
WG BX (6 1 4Y), SODHMIPODE LA, bE %5tk
W, A E HEZEA R, 5EEY P RIER
N, SODFPODIEVERE 2 Hihn. 2 A A BRI

r 3o a
30l E0.0
20 0.0
- o5l O
B ~°T Em02
E 24} c
2 2.0 %
# 1.6+ é
% 124 ?
o ]
£ 08 g
0.4 g
0 %

=
N
o
oo
w

B2 AN EBRAS  RUPE I eh AR A B 1 PO 5
Fig.2 Effect of BR at different concentrations on antioxidant enzyme activities in P. ostii ‘Fengdan’ leaves
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WAL 5, SODFIPODYE 1 7£0.025~0.1 mg-L" BR
v, Bl P 3 v T 0 R, B AR BROE I R e X
W P AR v PRI B T R P SE LR Y. AR
AN TR B 30, it o5 1 it B RS Y94 B2 TR0 386 T, SOD AN
PODEEH £ IS TH 5 B 1, #£0.05 mg L™
BRALFE N IA f RAH, iy 5 X FEAH EEPODE 1 73
W EWIN2.92, 1.94, 3.00. 0.80F11.27{%. iX
1 2k B3R B AN BRT < KPR I R 48 A i v 12
(PR 15 FH 52k BES2 e, 18 BLIR FE BRAE DS 2. 35 )2
T R 0 A A I T G, R i 1 S A R Y

i .
2.2 FELEREBRYRA M o8& AT RN
A

RIYEVERE AT A R B R AR A S
BTV, RER R IRKRE S, HIEI3-AM
B[R, XIS IE R TV AR B A B R P
EIEH TS, ATRE R BT 6~8 H N KU A
FEAR AN 3, U RRR AR AR, D& K
ERR, R T KR E SO T PR
2RIV FEBRYEWRAL B, AN [ I 3 it 1) /T 7

A

AR R/ %

O

MDA &/umol-g! (FW)

7416
R H 3

PERERITT AR E A S ER R ATERIESR, 4
BRI E 40.05 mg- LIk f5 KAE, BRI o] 7 b
O 5 Bl B 1) A RS L AR R 22% . 14%.
32%. 41%F149%, W] PR E E o B AR O
57%-. 32%- 32%- 16%116%, i 4MEBRIA
RERE T KUPH REARE NS IE T TR & &, 18
—ERRE ISR AR R B 2R R IR I IS B RE 7T,
HRTHEKMEEEKEE .

MDA J& R AR i S AL =4, ATE N2 B
HeRE FAR LM ARIR 2 — (i 552015) . HHE3-CH
a0, TERREE R A Rz an), < RPE MDA
TR EBAHE, SRR EKTE. HE
I [A]HERS, AR P MDA S & B 190, XAl fg
5500 B 1) Tt s S B s PR A B Y
% MRS AL 52 BRI A OG . FEAN IR 1, Wit
BRIE WG & AL FE IMDA S B K T3 IR (7 H 1
H0.2 mg-L" BREAZN); FLBEA BRI it i 5 1
FHim, MDAS &3 2% TG EArE#H; 4BR
WJEN0.05 mg L', MDA Bk e ffl. Xu
&b B3R B T W i BRYA R AE 05 78— i R 0]

vs]

EHEA S E/meg!

AR S E/ug g’

B3 AR EEBRS ST it A rp B i P T M B

Fig.3 Effect of BR at different concentrations on osmotic regulating substances in P. ostii ‘Fengdan’ leaves
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JE i A S BE ) R A, BRI AR 5245 S5 AR
Rk EREKRE .

i 2R T A'E i 4T R AT i 2K () R 0 o e B
PR RV B R, (23 B R /KA VR 4 Rr 4 i 1)
FaoE M, JFTE 40 T (015 35 S i 5 TH R B AR
o BE3-DR &, FiZER & =06 H i 4EFF7E 4L
K, BEE MR, IR & &l E T, 7,
S A e EP AR BN, BT RE . TEAFER
W1, Bl 5 B BRIAVOR B 1T s, R S m R
BT JE R B3, 760.05 mg- L' BRAMHE T
I8 KAH, 55 RIS A R b2y Sl 3 1,82, 2,01
4.14, 1.39F01.454%, Ui B SMEBRAR BERE S 1S < X
FE R R & &, 4ERP A MR R e PE, PR
PRIARIH K o
2.3 RNEIREBRXT L & 451 RS20

T A T RER, R IR & CO, 1 RE
JIEDSe A 1R e hHaE . K4-ABIR, fE6 H R )
HPE R B E R AR 7. SHME
R 2 T 1 A R I TR B AR KT, T AR
BRACEEXT < RFF I i A 7 A TR R A,

A 201
18f

_ = =
S N A
T T T T

e A E R /umol - m2-s™!
o]

S N A
T

@}

4501
400+
350
3001
250+
200
150+
100+

501

B 181CO, ¥k & /umol-m2-s!

oo

K B R IR FEBRADFE R 1 Al 2 Lx 35
Frde o Bl G BRAC BRI FE 09 39 I, A [R]is H < R
FEom B o Al R BRI BT E TR
#; TEBRISE HO0.05 mg LI, 1l £ i 56 1y ik 3]
B RKAE, 43 79 Ll [R) B 356 B Ak 2 I 355 38 N 52 %
129%. 61%. 74%HM141%. SMEBRALFEXT 15 &
G RIER, B E AR AR 2 BRE R
R A AR
ALY B 5 A8 AT SRS e 1)
WIE, AL EARRSALIKIF R, v i
WIS & 1 L BE 1K /N(Zhu%:2002) . K14-B iR,
BRI E (6~8 H), <R JF it f#E6 H <AL=
FEf R, BEE A B R e, <AL T IR,
Ut AL T FE B AR ) 5 2 BN o AN [R] B S8
M it BRYA A 3 1S AL FE 35 v T [ B B0 e Ak
FH, EBRIKE 90.025510.05 mg- LI 3534 & K
Vo BEAEBRAL BRI B (M, A [F R i
RIS ALRES RIS TH SRR, FEBRIREE A
0.05 mg- L', LT RESAIA B AR, 43500 L ] F
HH R AL BRI 11168% . 80%. 81.25%. 87.5%Al

B 045 =30
0.40 @ 2z20.025
: - 0.05
0.35 NN0.1
: E20.2

o
a@
=

S L5 E /mol-m?2-s!
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EEIITTTTTNNRSEEsy
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Fig.4 Effect of BR at different concentrations on photosynthetic indexes of P. ostii ‘Fengdan’ leaves
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160%. H1A] W, B BRACEEGEMS (3 B K min 2
RS REREN B S AL TT, SInSEL S, A RT
W T 2 [ CO,, AR MO VE IS 58

HIRICO, MK B SHEA R 6 A s R B PIAH G, A
WA 2 5 O SALIR 2 I B R AR 2 — (Shar-
key%$1982). E4-Ci7w, SMEBRACEE T KFH )
HLIRICO MR FE AR AL R B2 5/l HLA [RIBRAREE Y, DA
0.025 mg-L" Kb 1) i3 18] COLMK FE Bt s, 5idt ik
RSB EH A 2R . YBRANEIK
J&450.05 mg L', AL T8 LT, MRl COL K i
AT, WA R B 4BRGEE
WEENO0.2 mg LR, SALSE 2 RS, HEi
CORPET I A4k, Uil G R I R R, X
1 o B2 B AR BRAE 52 M R - R 40 B 3 PR AT
WAL AR,

TG A A T R 4 o 2 5 M ) 25 T AR
FABCR IR oy RIEA . K4-DEIR, AR
WI(6~8 F), P I 7E6 A Z8 Bl % i K, b
A E AR B E, 2N AR AR, SRR
AR SA ML TEASFI 3, < RF R 2 s

M4t Rat B/mg g! (FW) >
<o o o - =
S (=)} -] S [}

i
S

(=}

@!
o

&R alb

Z Z)

716 7-26
HURE E

oo

WOR L BT E R RGBS, FEBRIKE N
0.05 mg- L™ i 3 f5e A AR, 43501 L [ I H1 % HE 8
50%. 111%. 42%. 52%HM67%. = 7% H %]
PEmR RBOKEE Jy, FET FRACHE, X 2 2 m iR %
PR RFPE i AR ERER .
2.4 AELIREBRX R HAHLEE RN
oG R B 2 AL B AR YT e RE
e, fe Y EER S ARE RN, 25
AT Y5 A B (Emes%52003). IS Tl %0, &
0.05 mg-L" BRACFAMH A BT A 4 FE M6 H i)
FI7H LA, W&k FRa, PSRMEGRMSEBHET
Freagh, W7H R 28 H A EARE e, 21k
W& B2 8L/ o BRIGHRALEL G, M4k ERa. b5 4%
FHEE ST R IR R AL . AR I,
B EBRWKE MG N, M4 Ka. bHEBMERNH
= RIS BTSRRI, $7E£0.05 mg L4k
PRIk e KAl o, Mg R a gy ) B E IR 3
REFR I ZEHIN23% . 62%. 26%. 57%A164%, H
GRbEEDENIN24%. 168%. 37.5%. 110%
MT75%, SRR S ERENIN23%. 87%. 30%-

o]

0.5F

0.4F

0.3F

0.2+

2w =

4R b E/mg g (FW)

L

0.1+

BHGFESE/mg ¢! (FW) =

KIS AR FEBRAS RUPT i ot & (2 5

Fig.5

Effect of BR at different concentrations on photosynthetic pigments in P. ostii ‘Fengdan’ leaves
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36%F160%, i BH I i B A B BRI W A 52 &=
RFE R A R K, SRR R 16 RE R
BOR, B R AR S A BE TR
3 Wit

6~8 HiEiE E 2, Zmisotsgm, < XPH ik
A TE AR R, I B A R A R4
52 BN, [ B e 8 A 7= A = 3 o, A4t
AL, v (R B B NI, BT,
2, S B RS AL T R RS R T R,
IR KPR ARG G BE ks, 7 PR T I A A
P = i (22 6 RE2016) . AR AA P 3 T 4L 1
KER RFN 2FESFPENE RS8035 R E
YRS, 7 (A 7= AR (0 A5 2540 Jo0 R 44 i 3 s 43
e, YERRAN I I H QS 2 (Dus$2014; T b
£2015). AWFFEH, EANFE R H, P EE(SOD
FIPOD)VE 4 LA R P PERE . AT O 5 AR
¥ F 2 3 BE BRI B2 10 1 v 525 7 i J5 BRI )i
. 76 3E B (0.05 mg L) BRYARAL T R ik 31
KAE; TIMDA AL T4 AH I, BEBRIKR FE
THE 22 F RS BT, 1EBRM0.05S mg L™
B s 1) fe /IME, T BF B it 3 9 B (1 BRAT BRI ik
TR PR N B AN I G R B 1 4 S S DR )
5500 M A B A AL B IS (Bajguz 2000), 3111
T AHARUIBE I KT, T RS 1 480 S, 2R AR
o ok SRR B, o A A T 6 s T R e R
HA52015), AL ReLERR B IE T4, AT K5
7, 7 L 4TH R 7K, 355 A0 AR K BE 0, AR R AR
T AR HARE, SR SR P, AR AR I
ERKEE, X5 ANED T (Panicum italicum) (Bh
WHE%E2015). F(AlI%E2006). Hi%E(Fragaria %
ananassa) (7 FEEE2015) 1 OB 5045 FAR{LL

AT AR, RFLE R ARSI
RY e AR, AW, EAFRR I,
BEEBRIK 7=, R AR 7 (1356 AR
B RALG RN R Y RIS R R PR
A, T MR COLMK B b T3k SR AS, To B B A8k
FAd . R UL HEWT, SMJEBRAEE AT Y 2 W o v e
SALEER, BT AR AE . B i . $2
e I PR 4 B PSR R e < RUPE e G H AR 3 2ok
AR EAE e A R, Bt s RS e A ER e

I HASCHESE(2006) 55 NHF TR B, SMEBR AL
TR R N S e el R, SILSE
N ZE R 2, ) i [R] COL IR T8 2 35 5o, 5 AN A
RAERKPL. HEREGESHEMETERORE
HE G IIRe % UIAHC, mat s i & A 2k
a2 b AW F st A A RE AR
FEFEMFRREE b, mag R & ik, mYOLE/EHEE
JIBR(ERERINEE2006) . A0 TR I, BREES i
e mE Y R g R B DL B R I I AN A
WE-1,5- —WEFR R AL B/ N % i# (ribulose-1,5-bisphos-
phate carboxylase/oxygenase, RuBisCO)¥F 1%, 1T
PR 0O G, (R ML S ORI R AR
HAKKE, W& mEY = 223 5552015),
AAREH, EAFER, KPP bt s Ra, #
RO B GRS EEE EREL LT E TR
#ad, FHEBRIKIE A0.05 mg LA B KM, 5
HOLE M AT — B, XA REZ H T AMNE
BRid i 5200 5O (31 B A AR B R ) R IA Bl
SR FR A AN AR T R R ) O B Il R A gk < KU A
PRI Fr M2 3K & B(Hasan552011), $2 s iEtot &
BRI CO M e, s s o & Re 1. 0
EFELE(1990)HT LR W, SMEBRACEE AT 1K 4
H GGl R a3 & B B & e m, HHN
A AEH B3 S FEA Z I XL G RS B
b, T2 28 i BN R ) AR A AR SR . E AR
LRI ZR (201 7) W 7L K B, SMUEBRAL B AT i i 4R
HeZZ (Avena nuda) )43 3 & &, WaRHOGE1EH,
RGN R, X5 AR T4 R AL, HA
[7] 2 AbAE TR (K B AR R BE 0. R mg L,
X AT RE S5 A FHE Y BRI BUBPEA [EF 5% .

T ELUAR BE (1 /NI BRI e Ak B I B TR
FH g st b e B v, B0 T i
RE 77, B TN I A R S R A, BRI T
JE S I A= B, FER 7B TR
B &, SHERR R AR NS B R iR
MBiES . SRR PRk Re ). AR A
P EE R HER, AR TR )
TR, WG T MR SR 2R PR R 5, B Rl
SESTHA RPH AR A RE 7 B BRI, AR
FI=E =B BE s T At . AL ERIRETN S, BRAY
0.05 mg- L b B AR B AT
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Effect of exogenous brassinosteroid on physiological characteristics of
Paeonia ostii ‘Fengdan’

XIAO Rui-Xue, LU Jing-Xia, JIA Chang-Song, WANG Xiao-Jing, ZHANG Li-Xia, GUO Li-Li,
XUE Xian, HOU Xiao-Gai’

College of Agriculture, Henan University of Science and Technology, Luoyang, Henan 471023, China

Abstract: The effect of exogenous brassinosteroid (BR) on physiological characteristics of Paeonia ostii
‘Fengdan’ was investigated to provide a theoretical basis for high-yield cultivation of oil tree peony (Paeonia
sect. Moutan). In the fruit enlargement period, the plants were treated with different concentrations (0, 0.025,
0.05, 0.1 and 0.2 mg-L™") of BR solution by the whole body spraying method, and the physiology indicators of
leaves at different stages were determined. With the development of ‘Fengdan’, leaf net photosynthetic rate (P,),
stomatal conductance (G,), transpiration rate (7,) and chlorophyll contents all showed downward trends. The
activities of superoxide dismutase (SOD) and peroxidase (POD), and the contents of soluble protein (SP), solu-
ble sugar (SS), proline (Pro) and malondialdehyde (MDA) increased. Compared to the control, exogenous BR
treatment significantly increased P,, G, and 7, of ‘Fengdan’ leaves, significantly increased the content of chloro-
phyll, osmotic regulating substances, and the activities of antioxidant enzymes, and decreased the contents of
membrane peroxidation products. In this experiment, spraying 0.05 mg-L" BR significantly increased the anti-
oxidant capacity of the leaves, which is the most beneficial to the improvement of photosynthetic capacity of
‘Fengdan’.

Key words: Paeonia ostii ‘Fengdan’; brassinosteroid; physiological characteristics
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