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Nematicidal activity of extracts of Helianthemum
ordosicum against Bursaphelenchus xylophilus

TIAN Lei, LIU Qiang*

( College of Chemistry and Li fe Science, Tianjin Normal University, Tianjin 300074, China )

Abstract: To found out the value of Helianthemum ordosicum ,the biological activities of six kinds of extract on dif-
< {ferent concentrations were determined and compared. And the carbinol, ethanol and water extracts which have strong
nematicidal activity were selected from those extracts. The influences of extract types, treatment concentrations and
treatment time on Bursaphelenchus xylophilus were investigated. Variance analysis of three factors showed Helian-
themum ordosicum’ s corrected mortality was extremely influenced by type (A), treatment concentration (B) and
treatment time (C) ,interaction effect of three factors (AXBX C) and interaction effects between factors (A XB,AX
C,BXC)had the same effect. The optimal treatment combinations were solved ; one was the water extract 6 mg *
L on the 1st day; the other was ethanol extract 3 mg « L-! on the 5th day ,the Helianthemum ordosicum’s correc-
ted mortalities of the above two combinations were all 100%. The water and carbinol extract’s LCso in 5 days were
compared,and the nematocidal activity of water extract were significantly stronger than others,
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RBX AR R EYFEENRE . FHTXHE
AREABERAT TSR, EHZEYTEHE
HECRN AL REEY R . XIPR AN ZHEY
HEREZEUEYRREKBEKGRN RS YRE
TEM WAL HERRP SHENARGT -
R .

1 #HEE5F&E

1.1 3 /R AR

EAEEYRGRANFEETESENT.ATEH
MEHUR R, 20 B, & . AULBERNERRY X
RRBE. MIEEERKARENAMBE.ZR
ZERER K ZEMP BRI 7 4, ARFERMN
WA, BRI ERERY KRR KAEEE.
1.2 MR AL

PAE 2R B LK % & e (Botrytis cinerea ) 5 35 2
¥5%. AN/RE (Baermann) {F 3} k4B &, AL
BK MYk 2 WS BCAL 10 000 &k/mL Lk RE&H .
1.3 RERFENE

SR P fih A% 5 T S8 AR SR U X AA B 4R HUR B R
fER. AWML IBMA 24 FLAREFRS G
2 hERHURTRESLPRKELTHE. K
R RZABAKR RN R ENBER. FUER
R Y ERANEERE, 5 REBKRR, ERRER
BAHARHEERT SX M RANEM AR HER.

BHBWER 4 K.
BERTER(N) =
PR Y AR — S AR 0o
IAECEENE S
1.4 B HE WS

F SPSS B FF#AT 7 24 H7f LSD ZE L,
SERERTRYERIEZZR. REFRLRIE
T~11 MREEE, A SPSS R LCso.

2 BRE5pH

2.1 $ARAEBAIRIME RERER

6 FHIRIRYTE 6 g - L'IRE B MMM R AKNE
FERWMAE 1 iR, KEBRYREZBBRRL.54
P IEFET-RGKF] 100% ., Tk ZBERBY B R
LHHPRZ, A3 d MR IEFET-RLE 30%~50%
Z0ELJE 2 d MR 100% ., FEERYET2 d 3R

RELM, /53 dRAEEHR, RREREE 50%
RE. ZMZEBBBRYIER 4 d RAFEBRAD,
BAESRERRBERRAARMBRE 04.17%, %
NWHRERBYHRAKRAERARER, FERAR. WH
MOMBRBYHRRBBORTME,S d PREK
REEL0%LLT. 6 HEBRYF,.K.ZH.FHRE
LEBZERBYMAE AR HRLETEE.
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Fig.1 The mortality rate of 6 kinds of
extracts against B. xylophilus
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YR RIEE AT R ok BE T 4k 2 B 1] 3 A b1 4% R
FET- R W B T 20T, G RIEB R FE (A,
¥ (B ML E R (O A R =B E W EAER R (AX
BXO MM EE BRI (AXB.AXC.BXCO)St#a#f
LAKLEFLT-RNERHERBEKELE D,

® 1 ORI ERECEM B R
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Table 1 Variance analysis of different extracts,
concentration and days against B. xylophilus

KRIEFET-% Adjust mortality
43 Treatment

F Sig.
WY T, (A) Extract type 129.732 0. 000
4b 78 7% B (B) Concentration 57.773 0. 000
Kb 72 A [8) (C) Days 41,521 0. 000
AXB 10. 663 0. 000
AXC 58. 289 0. 000
BXC 1.527 0. 000
AXB XC 2.788 0. 000

2.2.2 REHHEEFRAHESME X EFMHER
# % ik RIY R BT T X HA M 4k
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WEREMA ERLFE 2. KRRYIER 3 d PXLK
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Table 2 Multiple comparisons of different extracts
against B. xylophilus in different days

bt E/d REBYENR BERT-R( SE)/%

Days Extractant Adjust mortality
1 K Water 65.4+2.1a
E B2 Methano! 6.2+3.5b
Z. 8 Ethanol 11,947.5b
2 7Kk Water 67.1%+2.7a
H # Methanol 5.2+3.7b
7. B% Ethanol 16.2+3.9ab
3 7K Water 64.5+8.5a
H BE Methanol 17.0%1.8b
Z. % Ethanol 20.9+6. 8b
4 7K Water 43.8419. 6b
H1 B Methanol 19.54£3. 5¢
Z.B% Ethanol 78.4+11. 4a
5 7K Water 36.48+5.6b
H # Methanol 47,443,7b
Z, B¥ Ethanol 96.9+15. 4a

E: RAREN 4 REAFHE, RIIBERHREANRFTEER
RESUKFERTEE., UTHER.

Note; Data are means of four replications. Little letters which follow
the data mean significant difference at P=0. 05, The same below.

223 ARRKAARA AN MM A Y a S E
W BAFEAE TR ENR R T RNE
W, K3, BRESKP 0.5mg* LM 2 mg -« L?
HHEMERRRERT RS T HMBEWENS HRE
KPP LBHBRIEFT- R EA R FE 25 WOk B 15 m
T, & RERMFETCEERHAEE,
23 RBYMAERERLENEXNLERAERER
HRELEAS

H T A E A BT AL RIS E R R
HAR MBXPRBRYMEMEENLXKRNKIE
RURBTTZERR . GRINFK 4. AR LTH,
BEMGBRAEHAEHH R KIEBRYTE 6 mg -
LYEERNS 1 dWERAARE ZERERYE S
mg e L'RERS 5 dWASHIRE U LFEHA
BRI EF TR XS 100%.
2.4 KINZEEIREVE) LCy &

KRB R G R R REIF H/K R T K Z R
By 5 dagg LCofE, KBERYE LCW ERK K

R3 ABRREBEETFAMNENBHER
RTENSEERER

Table 3 Comparisons of different concentration
against B. zylophilus in different days

sEEAF T/ ALHEVREE/(mg+ LY)  RIEFRTE(SE)/%

Days Concentration Adjust mortality
1 0.5 8.1+2.6b
1 16.3+4. 6ab
1.5 27.7+7. 4ab
2 37.81+2.4ab
2.5 40.4+%1.7ab
3 38.018.9ab
6 52.8+2.3b
2 0.5 —0.719.8b
1 15.216. 8ab
1.5 30,714, 6ab
2 42.4+3.6b
2.5 39.543.7ab
3 49.449.7a
56.145. 8ab
3 0.5 11,344.9b
1 17.0+6.8b
1.5 35.1+7.7b
2 42,246, 3b
2.5 38.544.6b
3 48,446.8b
6 67.912. 5a
4 0.5 16.2+£6. 1c
1 20.0+£1.7c
1.5 33.8+8.5bc
2 49.647. 9be
2.5 45.112. 3be
3 69.0%4.7ab
94,618, 6a
5 0.5 42,547, 1bc
1 29.2+2. 5¢
1.5 38.0+5. 6¢
2 64. 91 abc
2.5 53.5%be
3 79.4+ab
97.7+a

1.21g+ L1 1.26 g+ L'.1.30 g+ L?,1.69 g« L' 70
1.82 g« L' ; ZEEIREUEY LCyo 415109 6. 98 g - L
6.26 g-L'.8.28g+L".2.91g-L"fM2.82¢g-L",
ERXRFKERYHIBPEHBERTZR,  H#—5i4
S /REBHEBEKBRBRY P RERBEEYRNE
EREEHERREN.

3 Hwhit#
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Table 4 Comparisons of different extracts,concentrations and days against B. xylophilus
Time (d) concentrations Just ;nortal\ty Time (d) concentrations Adjust ;nortahty
(mg - L) (%) (mg » L) %
1 7k Water 0.5 18. 61, 4ef 3 H B¢ Methanol 2.5 28,414, 2cde
1 35,712, 6de 3 13. 441, 3de
1.5 59.547. 5cd 6 55.143. 5bc
2 87,245, 2be Z.® Ethanol 0.5 14.7+£0. 8de
2.5 92,1+£11.7b 1 13.8+2, 1de
3 64,4415, 3cd 1.5 20.242,7de
6 10041, 3a 2 16.4+4. 3de
H ¥2 Methanol 0.5 1.2441. 71 2.5 19.8+1. 7de
1 1,7547. 61 3 23.8+2, 5de
1.5 4,742, lef 6 37.84-3. 5cde
2 4,611, 3ef 4 7K Water 0.5 10.0+4. 6e
2.5 4,541, 6ef 1 —1.6+9.7¢
21,642, 7ef 1.5 17.2+3. 5cde
5.341. lef 2 53.847. labede
Z. B Ethanol 0.5 1,0%1.1f 2.5 33.146. 2cde
1 5,141, 6ef 3 94,3415, 3ab
1.5 8. 314, 3ef 6 100+1.0a
2 5.0x2. 6ef B # Methanol 0.5 7.89+%4, 6de
2.5 7.541. 2¢f 1 1.510. 6e
3 19.1+1. 5ef 1.5 7.3%1. 4de
6 37.3%1. 6de 2 12,342, 6cde
2 7K Water 0.5 —6.2%2.5d 2.5 13. 613, 2cde
1 31.8%1.8bed 3 9.9+1, 6de
1.5 65.8+43.8b 84,215, 2abede
2 99.1+3. 8a Z B Ethanol 0.5 32,847. 3bcde
2.5 91.149. 6bed 1 67.3+8. 5abcde
3 87.947. 4cd 1.5 82.5+4. Oabcde
6 100£1. 3cd 2 81,418 labcde
H # Methanol 0.5 0.34£1. 0cd 2.5 92,6413, 2abed
1 -0. 545, 7ed 3 94. 411, 6abc
1.5 2.84+2, 4cd 6 97.9410. 9ab
2 -1.0+6. 4cd 5 7K Water 0.5 18.9+9. 0de
2.5 -0.548.7cd 1 —5.8%11. 5e
3 31,445, 3cd 1.5 —7.6+21. 5e
6 3.7+ 1. 6cd 2 44,5+ 2. 5¢cd
Z. % Ethanol 0.5 5.7+2. 1cd 2.5 22,145, 5de
1 8.8+5. lcd 83,339, 6abe
1.5 12, 0%3. 7bed 100+3.7a
2 10. 241, 3bhed H ¥ Methanol 0.5 21.8+3. 5de
2.5 10,741, 7bed 1 11. 8+ 2. 6de
3 15,940, 8bed 1.5 42,048, 5cd
6 50.040, 9be 2 59, 8+6, 9abed
3 7K Water 0.5 14.743. 2de 2.5 50.043, 6ed
1 27.0+£1. 4de 3 53,412, 6bcd
1.5 67.315. 7bc 6 92.443. 8abe
2 89.1+3.2b Z, % Ethanol 0.5 94, 648, labc
2.5 60,1+1, 3bed 1 93, 3+13. 9abc
3 93.0+11. 3be 1.5 93.946. 8abc
6 100:+0. 8b 2 97.345. 7abc
H # Methanol 0.5 3.245. 3e 2.5 99.4+3. 6ab
1 6.9-+0. 5e 3 100£3. 5a
1.5 6.940, 3e 6 100+2.1a
2 5.2+1. 1e
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