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Bacteriostatic Activity of Chinese Stellera Root
and the Resistance on Pumpkin Powdery Mildew

ZHAO Qian
(Institute of Industrial Crops of Heilongjiang Academy of Agricultural Sciences, Harbin,
Heilongjiang 150086)

Abstract : In order to look for the fungistat of pumpkin powdery mildew,ethanol extraction from Chinese Stelle-
ra Root,was extracted with petroleum ether,chloroform,ethyl acetate and normal butanol respectively. The re-
sults showed that the petroleum ether extraction with the highest activity against pumpkin powdery mildew.
Further separation of petroleum ether extraction, combined with the TLC plate’s results, five active compo-
nents from 12 fractions from Chinese Stellera Root were found to be the antifungal activities to pumpkin pow-
dery mildew.

Keywords: powdery mildew of pumpkin; Chinese Stellera Root; antifungal activities
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Table 1

Comparison of rooting between the top cuttings and the middle of P. zonale Aif.

with different concentrations of strong rooting power

F ¥ /d Ti Bt The top cuttings 1B The middle cuttings

Days 0(CK) 1.0 goL! 2.0 gL 3.0 g L1 4.0 gL 0 1.0 g L! 2.0 gL 3.0 g Lt 4.0 g L1
15 0.3 abA 0.3 abA 0.3 aA 0.7 abA 0.7 abA 0 bA 0.3 abA 0.7 abA 0.7 abA 0.7 abA
30 3.0dC 3.4 ¢dC 6.6 aA 5.5 abAB 4.6 beBC 3.5 cdC 3.8 cdBC 5.7 abAB 5.5 abAB 4.3 bedBC
45 7.8 efDE 9.4 ¢deBCD  12.2 aA  10.4 beABC 9.7 bedBCD 6.9 {E 7.9 defCDE 10.8 abcAB 11.3 abAB 9.2 cdeCDE
60 9.7 ¢E 11.7 dCDE 16.2 aA 14.8 abAB  11.7 dCDE 9.5 ¢E 10. 8 deDE  13.9 bcABC 14.8 abAB 12.3 ¢dBCD

A5 0 KNG FRE A Bl R P<<0.01 1 P<<0.05 W25, TR,

Capital letters and lowercases in the same column mean significant difference at 0. 01 and 0. 05 level. The same below.
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Table 2 Comparison of max length of root between the top cuttings and the middle of P. zonale Aif.

with different concentrations of strong rooting power

KK /d T B 48 44 K /em Root length of top cuttings B 258K /em Root length of middle cuttings

Days 0(CK) 1.0 g-L! 2.0 gL 3.0 g L1 4.0 gL 0(CK) 1.0 g-L! 2.0 gL 3.0 gLt 4.0 gL
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60 12.20 cA 13.43 abcA  14.15 abA  14.53 aA 13.73 abcA  12.4 bcA  12.63 abcA  14.33 aA 14,47 aA 14.13 abA

FW] 5 ) HE AR Ry R K A 2 T B P B e R AR K
4 S i A DS
2.2 AEREBNERMIAE B XL ZHF

WEBER KRS MR

H P T AT R B A R T AR AR A R R Y T
7 A Ah S R B R R pa . Ho,
T A v B e AR A A PR 3K 2~ 4 g LI 43
)5 0 R 2 S 0K S P TOUBE G R 4 ) B R
T 28. 6% ~21. 100, BO i A i e T
25.300~26.9% ., KW .2~4 g+ L5 I A AR
Ty T LA Z80H e K A S 4 00 T R

P e B0 22 A 3 s o B SR T AR AROR) R R Y

HR T B B A e e R HE B AE 2 g L T B ok g 0
HAE 3 ge L' THBL 2~4 g« LTk EERS . Al vp BEAE
3~d g LUk BE I Bk v S AR B ) 22 S 2 R
B R T 50y A AR R vk B A — 2 B [
PN AT LAY R0 R R A S AR R

- A 5 ) 7 Al A S 7 B 9 ) A AR U R
4 T e OB v B I B & TR L AR
2~4 g LT HRJEE [l N M 7 BB E L 5 R E S
B KPR 5R ) AR RO R A Y
3 I B — 2 1R

g5 R0 I AR RO A R TR SR T B
H B A AT 37 BT S5 MR Ak A L HG R T B X g

Th v » FF47 1 0 bR = 2 5 B T I R R ke A, A AR Ry B R
o TiB = il

16 18
E =z 14 b abo,, £16
= 1) 514
s g 12 o
E <10 12
& B =10
g = 8 =
% g ¢ & 6
a1 iH\E 4 ic 4
= #® 2 = 2

0 1 2 3 4 07 1 2 3 4 ° 1 2 3 4

SRS RO BE (5 - L)

Concentration of strong rooting power

&1
Fig. 1
AREREBNDERD I AE AL KL LT
HEITEXYE (POD). BEYWE &
g (SOD) & & B | L & (PPO) i& A 21
B & 2 AT D AN TR e B i s AR AR B ) R
LT M N 3 FhpT A AL B AR A R4S
BT, Hi, &3 POD 3& M3 & F X IR, bl
AL B B T i B TR A R L Y Ah B
WS N 2 ge LT, T0 B A BEFF 48 ¥ B POD 1%
P 24 Sk 45 Ah B R B ] B i v (L, AT IR BT R A9 3. 6
3.5 8%, ISR, RZEZETE M 2
AL ) POD 376 M 5 ) B8 Y 22 53 343K 8 K F .

2.3

SR AR BE /(g - L)

Concentration of strong rooting power

58RI A RO BE (g - L)

Concentration of strong rooting power

AN TR e R 5 Ty A AR A B R S T A A T Lk v B R B

Survival rate, plant height and leaf number of P. zonale Aif. with different concentrations of strong rooting power

5 7 A AR R A B L R A SESTR BT N SOD 1%
P e T E AR AR Ak (0 B T0B 6 4 2~
3 g LW E T (SOD i R xf B 134, 420 F1
130. 3% A Bedfi 4% 2 g LMk B R (SOD I 14 2y
X REAY 122, 6 Y0) AbEE A B 3w O BR AR AR, Ay
25 Kb B R 4 25 5 R ORI K.

RAEFESTAR 1 b PPO 3% M B b 31 vk BE 1) 7+
s PRI A A HL b TRV 1 0 S BT R
TR 1.4 g LT AL AR BAE 2 g- L
b s R B B PR AE AL PRV E 1.3 g L
Ib AR HHERAE 2 go LAk, BB, b RV R

61



Z &

AR

R % A %

7

KA PPO WG P A B35 1022 5 . HTUB i B0

YA BEAR s PPO TR EAS (b ik 2 . A8 fk #

Bemi AL R 2L . S5 o0 AE—E W N AT #5 POD Lo fb; SOD % #5742 fb s 3 B AR € - 1

i PPO 5 POD B9 P 2 AH Sz i 28 A #a
Wi W 5 ) AR AR X R A SEFT 4 b POD 1%

500 s 100 1

450 90 -
—~ 400 1 = 80 1, de cde cd
Z 3501 Z 70 1
o 300 1 T o 607
* 250 « 504
2 2 40 -
< 2001 s
31501 & 8 S 304
& @R 20 |

100 1 o

507 0]

o

0 1 2 3 4 0 1

IR E (g - L)

Concentration of strong rooting power

& 2

2 g L"WRIE A /MRS R .

WB  m g
a o 8 7 a a
ab 7
— 1 b b b
cde de E 6 ccde de bed
e = 5‘ f e
0
. 44
e, |
S
B 27
]_
0.
2 3 4 0 1 2 3 4

SRS EROBIRBE (g - L)

Concentration of strong rooting power

SR A RO BE (g - 1)

Concentration of strong rooting power

S TR e B i g A AR R A R R A5 SE T A 1 (1) POD, SOD ., PPO 7 #4

Fig. 2 POD,SOD and PPO activity of P. zonale Ail. with different concentrations of strong rooting power

3 #whHihe

I 2 W] R R T B AT 47 1 0 45 0 A K
R THEIFEHN HRE LR AR E., K2
B 7 o R TR B A 45 (8 emn) fSFT 4 B4 RSO0 L AR
IR Ah e B AE K A S5 T 4 B B b B (8 ~
16 cm) ] LAVE 44 #4 KL

O FFF 4 A AR R A 97 38 A AS 2 AR B
T A A AR W T R AR v R AR A KR Y L
IAAIBA,ABT1, ABT™ ™) i 3 J7 25 1R 8 @
T 2 iR A K U T R A T AR AR R T 9T kB
F7 4 KR AT 4R R A A A BT T ol 9 A S
Rk 100%M (150 mgekg ' $E T 2% 21 1 A 19 4=
FRFEDS A 56 B 0 18 X R A4 35 A AR o
TR BETE 2~3 gL' AL BAS [E] 30 min, 5
XS F MM e BE R AT, [ B 46 s T Ab B R
ML R T TAESCR. 4 T AT
JE T

AR, 2858 Iy AR AR K A B S RS SE A
B NPT S AL B S AR A A N AR TR LR POD 3
El~4 g L' ET G, B2 gL HBIE(E
1M PPO & Pk H IS Ak FE 2 g+ LA A4 5
KI PPO F1 POD By 7224k #a 344 H AN OC & 5 10
SOD ¥ P25 1k W B B/ AHE 2 gL &b (TRE.
B 3 ge LT AN (THED M3 W 2 Th . BIZEAR
FIFUT R A POD 1 SOD 1% P& 8 . PPO IF 1
AR

62

B R U 5T 2 BT AN TR B R S Ak PR S 4 4R
POD FI SOD ¥ P 5 4 B A A %6 52 1E A 2
X1 g B SO ST i AR POD 5 PPO 36 M 4F
RN Y EARRBER -8 H. B8 S
ZB R L B 5 ARG 25 R A

B T W5 2R WY AL B A4 AR AR B 18] POD #01
PPO i#EH) BT AR SR A 2R,
A RE T B AR AR R T 2R
POD FI SOD & i /7 7£ T A5 ¥ /& 1 . PPO 7] 4 1k
Wy 2y B A TAA JE A5 W) 35X 3 il A2 A4 ) 4T
15 PR RIE T AT BEAIR TAA &5 &8 IEBRIG R4 75
SRR F L R R A AR AR R0
PE AT RE 470 A2 AR 0 A= SRAIL W E AT A R L O R e A
YT 4 A BCR B v — i HIB K
SE K-

C1] E 22 e IM] de g s E AR A . 2001 : 244,
(2] wh&IFk. KAERZFELT]. b #k,2008(10) :53.

(3] &g RIS Wk, 55, Frnth RS2 s il ()], 2 8L
B4 ,2011(11) :75-76.

TR O AR 0 R SO R R A I iR ) A5 i S LD .
b i« b 200 K%, 2011:50-51,

TR AS AT IDEHE L A K, G5 RAZSER B BRI, TH
FMAHHE.2010(5) : 25-26.

LT T A, Tk 55 U [ 356 0 A B X OR A% 25 -4 A
K L], E A 2=3@ iz . 2008(7) : 346-349.
SR Ik SRR IT L S LR R LR AT A AR R
Fe b F AP LT ). 79008 K2 2= ik A SR B4 . 2006,
42(5) . 81-84.

TR JUAR bR A 0 A A R WF SR LD e A RE N

[4]

[5]

(6]

(7]

(8]



7 BV R R R A AR R 2R A 4 AR BB B8 YR bR L
SRl K, 201134, (18] i SCMt .k PR L S 45 H 45 S [R) o 288 A4 AR 500 % o e 5
[9]  EHTNI. 822 5, T — Mg, 55 DR (A 5 Fh 55 B 4 4 £ A o 22 LR R A A AR B ROR B S LT . R ESE L 2013,
eI db b ¥ .2012(8) . 72-75. 35(1):15-18.
[10] 22 k. 3 43 B A= 35 U R 44 B B AR5 (], I &R [19]  BAJE3C. A A B2 S 0, 55 2R B3 4 A AR 72 b 3 il 4
Al 22 L IRB 2R 2014,45(5) . 775-777. TR BN X 2 B & B AL B9 [T, BRI K F 2% 4
C11] FBEos, HEkwg, 8, 45, R 1] DR X 4 40 78 A AR 4 1k B 2013,40(6) :908-911.
B ¥ % WA [J]. Agricultural Science and Technology, [20]  FBBUM, T SCHT INGEZ L 55 Al R 45 &b 3% 48 46 4T 47 A= AR
2013,14(10) :1439-1442. B A Ak i & PR s e [ ). 25 2% 4R, 2008, 35(2):
[12]  EAF SBRE 50 M 5. R R CR b 3 & 4 A7 3 4 263-268.
AMRAREm LT, 675 |2 ,2012(5) :85-86. [21] kER. MY EE¥LRRERIM] bt S EAF BT
[13] #ER, A, F I8, 58, A ) Az K 3R X 8 250 R0 A 47 4 2E #1,2003:127-160.
AR A Z R L. VTG A0k 2 2= 4. 2009, 31(4) :655-658. [22] ZAHE . 20075, RO ML VR AE A8 55 2 M R AL T K 1 25 ) o
(147 XUEEEL B, BR3E . 2. IBA XF 356 5 IR 4 2E H 4 72 G FR LI IRl K 2 2 4R . 1998, 16(3) :310-313.
o 2 Ak S Y S [T ). 7 b bR B 2 4T, 2013, [23] M=o BRI, 22 i, Bt bt B 474 Az AR ik 72 b AR 3 A Ak
28(3):104-107. A3 LT, ARk R, 2013,49(6) :45-51.
L1650 3w AN, FEAG G - MG S0 TR X 45 A6 4T 4 v AR &R B i 1Y [24] ZEH) 285 RAAIEH LU RO SR R LT ]. A ARl B
sem [J]. B PR, 2008,26(1) 41-43. $,2015(3) :47-50.
[16]  XBZEN. A% BFp AR 005 AR B (D], k. ) 7 Ui v (250 D5t 4k b, R B R WD, S TAA 4 AR AR G
K#,2012. i (IAAO, POD) 1y BF 5% #F & [ ]. o [ 4 % 3 4, 2008,
[17] 4 £ k. 58 A= AR OWY 26 SR AL 0 b 09 1o A A0 2R wF 24(8) :88-92.

[T, db B 2. 2011(10) - 37-39.

Effect of Different Concentration of Strong Rooting Power
on Rooting and Physiology and Antioxidant Enzyme
Activities During Rooting of Pelargonium zonale Aif.

YAO Ling-bai, HAN Hai-xia,CAO Xing-ming
(Jining Normal University, Wulanchabu, Inner Mongolia 012000)

Abstract: In order to study the effects of strong rooting power on cuttings propagation of Pelargonium zonale
Aif. ,applied a soaking method by Pelargonium zonale Aif. cuttings. The effects of strong rooting power be-
tween 1 and 4 g+L"' by measuring the rooting,growth and the activities of three kinds of antioxidase were stud-
ied. The results showed that firstly,the rooting.the max root length, height.and survival rate of Pelargonium
zonale Aif. top and middle cuttings all were significantly promoted in the concentration of 2~3 g+L"'. Second-
ly,with the increasing of strong rooting power’s concentration, the activities of three kinds of antioxidase
showed similar variation in top and middle cuttings. Among them,the POD activities were higher than that of
the control,and the activities were first increased and then decreased in the range of 1~4 g+L"'; While the
PPO activities showed a fluctuating trend; PPO and POD activities had the opposite change trend in the range
of 1 ~ 4 g+L"; And the same time, the SOD activities change was smaller, respectively,at 2 g+ L' (top and
middle) and 3 g+ L' (top) was significantly higher than the control. Conclusion, appropriate concentration of
strong rooting powder could improve the growth indexes and survival rate of Pelargonium zonale Aif. cut-
tings,and could stimulate the antioxidant system based on POD and assisted by PPO and SOD. So as to im-
prove the cuttings survival rate and quality of Pelargonium zonale Aif. .

Keywords: cuttings; rooting ; survival rate;antioxidase; Pelargonium zonale Ailf.
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