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B, RBHR T C. canadense [RYLFT4EFFEA Rk
PRV IR e SO R A B R e 4 P A P R AL B TR
PEFE PR A S B ARG, DI R 4 P 76 T B 1) B
BB E AP R AR .
1 #EEFE
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MILZRTEFEEMIA ABRAE T IEAE (45 cm X 32 eo) 1, K
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screen suitable condition of breaking dormancy and seeds germination. The results showed that GA; treatment could

quickly break seed dormancy and promoted seed germination,there were significant differences on concentration of GA,

and soaking time of seed germination(P<<0. 05). Germination rate,germination energy,soluble sugar content and soluble

protein content of seeds achieved the highest at 200 mg/L GA; soaking seeds for 24 h. Under the variable temperature of
20°C/25°C (12 h/12 h)and illumiration of 12 h/12 h(light/dark) achived the best germination effect.

Key words: Syringa reticulata ssp. amurensis; seeds; GA, ; temperature; light; germination rate; soluble sugar; soluble

protein
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L2 Rk

AR L2818 7K B Bt 4t FHE AR A R DA C. cana-
dense TEYR W 9 A3, 43 AN ZE R G 56 0.5.10,15,20,
30 K_E4F 9:00 BURE, BUb FHERRE 2.3 ThREM, ZERE B
BEHLOZY L5 om ARBURE, BIBRIFFEAH S, 4 0 i BT RR IR
5] AR — T0CRBARIRRAE T A BHEPR I E .
1.3 THWE
1.3.1 4tFht R A taemllE  ri{Es A E PP
Systems /A AE XA N CIRAS-1, S ARAZ e S50
FE TERRRE AL EEAY 0.5,10,15,20,30 d, Je B4 FHE Bk
B 2.3 TR, FRRBEF L 1.5 cm A 4TI E , FH
IXEF B A% R A6 TR, M R Ok 5 iR & 800
pmol « m™* « s71,CO, ¥ K 350 pmol/mol, M % i B
25°C ,MIXHBEE 45% ., 47 9:00~1100 I & 4t 73 i 15
HAEEPn),3 WEE . JaiE-I6-E MR ih 2 A E .
TERR R AL R FH2 30 d B, P 2 4t P B R - A
Mgk . BHRFT CO, YR BEMIE (H FNER Y B 2 R Ge it
17, MRE 24K CO, #ePE 350 pmol » mol ' JREF 25°C,
HXHBEE 4550 7658, 0~1 800 pmol « m™* « 571, B A2
s R AET B ik . SRIVEEBR-EA R L il 2R, LAl 2%
FIFTEGE RPRAE N R E T 3OR (AQY) . CO,- Y64 M L
IR 52 7E 1 200 pmol » m™? « s EYSETR T E
CO, -J6A M i ph 28, CO, ¥R 0~1 500 pmol/mol T
MsE Pn, 7 2 B2 RS M k. Hl1E CO A
mel 137 i 2k, 3K S AT G B RAE R AR (CE)
L32 MBERFEENMNE MHBRREFENESH
Arnon™ {753k WA Bl . FREGHRL 0.1 g,3 8 A 10 mL
80 Yo PR H 5 b ¥ 48 48 h, Hr E 4R B LK fE B R &
T RBUE R, F U-2900 40656 1 (H 37 H 4 4331
Wi%E 663,645,470 nm A FEEBE(E TR IR K a FI0t
SR bMEER o/b U RKAE PR ER,EE 3K,
1.3.3 PUEEEHNME BRI 0.5 g i
B, T BT, inA 10 mL 0. 1 M BBRZE miik (pH
7.0,H& 1% PVP),F 10 000 r/min B.[>» 15 min, ¥

WRED A H SR , B T 4°CUKARORAF , For U B0 S8 TL B
FE A AL Ak i (SOD) 1 1 I 52 A S8 AL i (POD)
TR R, 32 B X R 58 50 1 i a3 L S i
(CAT)IEEM ES BB Aebi 5 81 s L3R AR i3 &tk
Yt CAPXO T 1 A4 I 58 228 8 P 250 ) ik
1.3.4 BMEMHBETAMREOGO)HFEERALTELR
(H.O)EEMNE BERETFEBEE"ERERA
B3/ E R RSN 2N HO, & &S B Ei
U R g A ksl Uk R 0.5 g, il 5.0 mL i
¥ P BRBH S B2 9K 4 000 r/min B> 10 min, B EHE
1 mL &Y 0. 1 mL FBREREKFN 0. 2 mL fHRE K, 2
AL, RMEER G, BREOEF EER. ATEHEE
ULYE 3~5 W, HZE FER A, ARG 2.0 mL MR
F1 2.0 mL FYZEIB K 55 ff UTUE , 7€ 415 nm F L8, AR 4
HH FEE MR L k8 HO, & &,3 KEH.
1.3.5 WEOMDATE SHMEWEY Mk
WxE
L4 BAESHT

RISBHE IR Excel SAS 8. 1 #4724 5 B3
ST
2 HRE5SW
2.1 C.canadense [ZYXTHPHEE AR ST ERF M

MHERIRE RS 5 X6 IR A3 5 b R,
Hilt, XS ERKEREEZMEYN AN, &1
A BEAR YA K, 4R K a b KW E PR EED
KAtERER o/b ¥WAARRRE TR (BRR 6 R TRERE
AR, MHRER a IR, IR b MRS PRTR
XA . ARG E a AL T RO H O B 2K, BB
SRR a TR ER b KT PR T X
LR, WRHEREMH TSR /b WK, IR EAR
R T KRERL AR, BEER T RN P LEE,
ZE RN R EHTIERER WU, ZER YR N B A 1
BRIEHE ST RE, R, 2808 b R E BN TRt
AR T E B BREE T .

*1 C. canadense BEHAMH FRARBAXBAGEZIENTL
Table 1 Changes of photosynthetic pigment content in tree peony leaves infected by C. canadense for different days

HRERE

Days after infection/d

MHRE a TR
Chl a content/mg « g~ 1

nHERE b it
Chl b content/mg » g~ 1

W43 a/b HIEH
Ratio of Chl a/b

KE bR

Carotenoid content/mg * g—!

0 1.45 £ 0.10 a 0.56 & 0.05 a 2.58 = 0.04 a 0.20 £ 0.014 a
5 1.39 £ 0.03 ab 0.55 + 0.05 a 2.55 £ 0.22 a 0.19 + 0.014 ab
10 1.27 £0.06 b 0.56 = 0.02 a 2.53 £ 0.07 a 0. 18 % 0. 008 abc
15 1.14 £ 0.05 ¢ 0.45 = 0.03 b 2.46 £0. 06 ab 0.16 % 0.020 be
20 1.00 £ 0.09 d 0.41 = 0.03 b 2.28 = 0.09 b 0.15 4 0.020 ¢
30 0.68 + 0.04 e 0.33 £ 0.0l ¢ 2.07 £ 0.03 ¢ 0.15 4 0.011 ¢

T [ — BB R (R - B R B B 3 4 22 5 (P<<0. 05) . Al

Note: Different letters in the same column mean significant differences (P<C0. 05). The same below.
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WEZHEYPRIRERLEE  fOLE R PO SH
ARBREN TR, HE 1 FH 4 PHRY A R
J& o Pn ZEARWT FREL7E 15 d BF T REA 2] B E K,

15 —o— {24 Infection ~ —=— X} Control

=

AR
o
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(=)

w
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{2 YLita) Infection time/d

1 C. canadense @334 345 A EEF M
Fig. 1 Effect of infected by C. canadense for different days on

Pn in tree peony leaves
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G IX, P BEYEE 3G 0 2 Lh ] b T, 91 46 ARt 2
FUWETFHRAQY), NE 2 HRREE MK F H 2 56
O A R BEES . XTI A R E S
4354 31. 95.40. 48 pmol « m™* « s71, JEA AT AE 43 5
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2 C. canadense {234 P M B iS¢ N B2 g 2k
Fig. 2 Photosynthesis-light response curves in

tree peony leaves

500 —— {24 Infection
B 450
= 400
350
300

A A B A
SOD activity/U-g'FW

0o 5 10 15 20 30

{5 Y4if1a) Infection time/d

ARG
POD activity/U-g"'min’

o 5 10 15 20 30

{2 YL 1) Infection time/d

—o— % Control
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dense [ZYFEAR T YA HMXT FERERI A

A& 3 ATLAEH ,C. canadense 124 30 d B Pn X}
CO, Hyma i #i£k5 P XFAS [F] 58 1) ma B2 AH AL XoF AR
5 bR L, B XF BANAE ) CO, #ME £ 435
7 65.8,116.5 pmol/mol, Pn ) & K& (Pm) 43 5| K
13.1.9.0 pmol * m™* = s7',CO, 1 F1 & (CSP) 43 5l
271 200,1 000 pmol/mol, i ¥R AL H K 4351 A 0. 052 F
0.041 pmol « m™* « s™', WFFUERH, & 1EFH R ILEL
# (CE)5 Rubisco 3& M 248 04, C. canadense 12 4t
H Pt B 5 CE 8.3 F F&, 5B Rubisco 751452 2] # 4# ,
Rubisco 38 i3 5 i ik [F] AL 1 3 B0dob & 3R

16 CE=0.052
o 13 * %}t Control
10 M
B g 7 — o {24 Infection
juf ER P,{D/D CE=0.041
R g (o
& E—- 1R/

2

-5
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CO¥¢JE COz concentration/pmol-mol™!

3 C. canadense 25 M B Pn 3 CO, i B #0H Rz fh 2k

Fig. 3 Photosynthesis-CO, response curves in tree peony leaves

2.3 C. canadense 12534t FHIT B4 S A BRE 1 1) B2

TR (ROS) XY A W58 1 3 5 1B, (B A 1Ak
WAFTETERR ROS LR 17 B 7 4t H il b s 1k
(SOD) .1t E AL Sl (CAT ) 33 A AL g (POD) A B 3R .
iRt ALY (APXD) ZAE A PN ROS W5 BRI E 2R
AT A Y E S AR A Y 8 T M A P R AL B O T
RS KRAEZ, N mE X ROS #1ERR6E

& 4 AFHEIRE R4, SOD &7 5 d
A BT LIEIN O; YERREES 85 O, X4y
1% . {HFEE RYLIE R EEK , SOD {EHIFIRA BT %,
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Fig. 4 Effect of infected by C. canadense for different days on SOD,CAT ,POD and APX activity in tree peony leaves
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5xHEAE L, 2 30 d B SOD 1M R T 16.7%., CAT
EHERAEL S SOD R T A8 [F A A8 fk e ¥, 31 o 5
FrE ARG, B CAT WA S d A A&, AR
=, BEE R YLt [a] B E 4, CAT 35 M B 7 %, %1 30 d
BHEMETRET 45.9%,

POD FI APX #8218 B H.O, f) 5 Z #35, C.
canadense 1ZH%F POD F1 APX #% M i) 22 ma A48 1 (& 4
C MK 4 D), Z35HRAE R IR T R YL J5 3R B A g 5 1k 1)
WE T, EAH 30 d BF POD F1 APX {1 43 51l F
T 53.0% Fll 46.4% , TEZBFIEH, C. canadense £ B}
B4 e 3 B T B 48 Ak B T S IR B2 BE A9 F %, ROS &
FREESI T RE.

2.4 C. canadense Iz L2 3Tt P B E B E F A &
(O FT AL E (H, O,) 5

e R R Y R R AEEEREE ROS & &1
FE, C. canadense [ZYeXF 4t FHEF P OF FRAE
FRYMILE 5 A, FEERJREER, HYHLAN O
HIrE AR E ARG 7E 30 d IFHEAN T 116.1%. IR
L H,O, SRR EF (B 5 B, 7243 30 d H,O, &
BB BN T 126.6% . H.O, ¥ S5HEY
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Fig. 5 Effect of infected by C. canadense for different days on
the generation rate of O; (A)and

H, O, content(B)in tree peony leaves
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Fig. 6 Effect of infected by C. canadense for different days on

MDA content in tree peony leaves
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Effects of Infection by Cylindrocladium canadense on
Physiological Characteristics of Tree Peony

YANG De-cui,ZHENG Guo-sheng
(College of Life Sciences,Qingdao Agricultural University, Key Lab of Plant Biotechnology in Universities of Shangdong Province, Qingdao,
Shandong 266109)

Abstract: Taking tree peony °Zangzhihong’ as material, the effect of infection by Cylindrocladium canadense on
physiological characteristics of leaves were estimated. The results showed that, the net photosynthetic rate (Pn) and the
photosynthetic pigments decreased significantly after infection. In the same time, the apparent quantum yield and
carboxylation efficiency of tree peony leaves both decreased greatly after infection. This indicated that the infection of C.
canadense enhanced the photoinhibition. Antioxidant enzymes activity changed greatly in infected tree peony leaves. The
activity of SOD and CAT increased slightly in 5 d after infection,but had declined significantly from then. That of POD
and APX had been decreased greatly after infection. In the same time, the content of MDA increased and was in
agreement with the accumulation of ROS. All of this showed that infection of C. canadense led to decline of antioxidant
enzymes activity in different degrees and resulted in the accumulation of ROS,damaging the membrane system of cell and
thus reduced the photosynthetic capacity of tree peony leaves.

Key words: tree peony ; Cylindrocladium canadense ; physiological characteristics
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