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Effect of Kaempferia galanga L. on the development
of Meloidogyne incongnita

DENG Yue-ye, WENG Qun-fang,ZHANG Tian-zhu,
HU Mei-ying,ZHU Fu-wei

(Laboratory of Insect Toxicology sSouth China Agricultural University & Key Laboratory of
Pesticides and Chemical Biology Ministry of Education of P.R. China ,Guangzhou,Guangdong 510642 ,China)

Abstract; [Objective] The objective of this paper was to study the effect of the extract of Kaemp feria
galanga L. on the development of root-knot nematode, Meloidog yne incongnita. [Method) The effects on
embryonic development, postembryonic development as well as the hatching of second instar larvae of root-
knot nematode, M. incongnita were studied by indoor culture and pot experiment. [Result] The results
showed that the n-hexane extracts and the chloroform extracts could significantly inhibit embryonic devel-
opment and larva hatching, the inhibition rate of hatching of the two extracts to second instar larvae on the
3,6"M,9" day reached 100% ; The pot experiments revealed that the development of post-embryonic from
fourth instar larvae to adult was prolonged 3 days longer when treated with the methanol extracts of K.
galanga L. ,while the the female reproduction was prolonged 2 days longer and the egg laying number was
reduced significantly. [Conclusion] The extracts of K. galanga L. could significantly inhibit the develop-
ment of root-knot nematode, M. incongnita, providing theoretical basis for applying K. galanga L. to con-
trol plant nematode diseases.

Key words: Kaemp feria galanga L. ; Meloidogyne incongnita ; development of embryonic; develop-
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HEL ) s It 2 e A T R R B IR 2 — K
TR 22 B A 25t AR 2R 77 07 o 1 460 2 M LA A
T YRR IR LR B A 2 K 2 0 e AR Y
A2 25 2 HOFR) DR DA g o 3 4R T 1 W Ok B iR
2Ry, &R H AR B I B

W ZZ (Kaemp feria galanga L.) HEFRHNZER
W) XKD 32 =287 B 244 FEAHE Y, 2 b [
LGy 240 . BF g W, 1L 28 b i 3
175 B 1R 2 ) 5 AR F Sk YRR R TR L R TR SR
Je o A B bR AR B P E S A
PEL L BRRAE ARSI Ty IR XA B LR
TGS R R A U B B R R R
WPE JF 20 B 2 M P ook B PR R £ T
MAKERR £ B X R 7 AR 45 4 du iy LG, 43 30
1.49F117.79 mg/L,

AW FE LA ARG 77 0 4R S8 56 0 5 i AF S L
ZRAR Y KOS VR B e O AR A L A KR H 1Y
S LU R 4 J5 R T 1L 28 B 3R AR 45 4 el L T O
Y BAE R G 1 RO R I I 75 5 AL & W £ it 3
1B LA .

L #E5 Ik

1.1 #ik#EY

INZEmg B M 2T .
1.2 WIZEZEERYHGH &

LR B 0 1) 2 B T P I 4R B,
ZEHHE 50 °C 1y H B XA PBE TS A L 3l R R AL
FIwE A 10 £5 (R BUAY R, 25 3 R 7 D 4R B 15
rnvin 445 1908 75 2] 1) 8 VROCFE e 7% % AN I 7% R vk 4
HERTHEERY . &T 4 CokBE P RAAS .

LU ZEA A ) T35 1 143 1) 400 25 43 5 SR TR 4 T
ABEET . BUL ZE AR ZE W B4R B, D i
fife J5 » BN 300 mL (Y ZE 1R K A L B Ao W 21
IECE 300 mL ZEH 3 ¥k, 7K JZ IS5 300 mL #HL 3
U e FHIE T 300 mL ZEHL 3 W, 43 PR IE O %
G IE T BE TR TR DA B T8 4% 10 7K 2 ok e vk 44 15
BRI B UK I N =0 T 0= 9 = /I )
2 NIE O Be 26 0y A5 B 0 28 e HoAg 5 8 B R 0 M
() 2 Tk & W PR RE R £ T FovT F 400k R R TR 2T
L3 WEEENYENEARELHNEREFTN

=AU

ZMESCHR 14 0 7 1% o B FRUO 1 5 4% S AR o
Ve TR T IO/ N— B0 IR 5 AR 4
B 10 MR SRR N7 WO FF 10 min, P H TG TE K w

Yk 3 3, H R A IR O 8 ~ 10 R Z M3 M1 %
WS4 m 1 000 mg/L A1 2845 2 L) . 1 3 IR
L LUIMIE R K Xt BCCKD . 78 25 “CH5 3248 N Bx
I AL FRZE 24 h 5 BR 2 AR IO 0 BT K Ak 2 %%
F 24,72,120,168 h WAL IFid LU0 (9 & B kB
L4 WEENYXNEHFRE L HPFLNZIE

A FEI 11 % S R e o A B AR RO
SN B AR B 100 A UK S R N I T
5 min, FF R JCTE7K vy 3 i, K IR —4rh = —2F
VE&ZE I AL 3 s — ARV K B, 76 5 mL 9 250
EHNA 1000 mg/L 2 W 2 mL, FRAg A5
BHABEOCE T, S LS TE.ET 25 TR D
LR E R 3 W LIEKIE AT RR, 24 h 5. BR2:
ANFRES W B B0 T AR 2 em AOEEFR LA, FF A
I mL 37K BT 25 CHRIEFRAA NI, T 3.6,9 d
JE R AT ALY 2 0 2k U 3 T A A IR 2
W 2k L &y U AR Y 0 1 3

2 W 4 HR IR AR A R = (IR 2 0% 4 R fk
B A B 2 % 2 OB EO /X BR 2 i 4y s Ak B X<
100%,
LS WEHRAEBHAKYNEARGEEZEEELZEN

A

# 100 mL KE H 1R A B 15 em 5 13 cm
MAEZE T FHIC R KR, B AL Z 1 000 4%
B TS H 2 W4 i, AbBEZ MK 1 000 mg/L 1l
25 I O 2 4 K B T 50 mL, X B4k 7K 50 mL,
B 4 ADER . RIS R R 200 R E R
T SRR EURE A A L T AL BREL SRR A L AR
PR T TE MR B T M ISR A R B Be i B
[ H (50 Y0 MR 45t B 45> & 8 B BL & AUy B D
SE 8K TR DT R0 7R B B R B () R H Y
KT 10 4> GP 2 (1) - 2 BRRLERD o
1.6 HEBEHITELH

2 %5 &)y g Ak 2R A5 5 EXCEL2000 %23, BR
Tt 108 B Ak 2 1 &) SR A 91 ) 258 45 R 38 LT 24 4
EARUER 22 (SE) "Rk . R X8 2B 52 i 22 46 3
¥ (Duncan’s Multiple Ranger Test, DMRT) i 17
T3 25381 . Geit o A 4R ] SAS [E Br H] 48 11 4K
PR

2 RS0
21 WESEDANEHREEAERLE N

A

F 145 ERWTL1 000 mg/L 1128 H 4 U 1)
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A TR A6 B Xt i 5 KR 45 4 UM iR A 4 52 T 77 AE —
SE2E S . HOhIEC Be A Y DAY L LR LT
B AT A R R R LI T R A
I ROR ALY A 3R 5 CK TG WY I 22 53 X HY 4

HE YRR £ TG A P REIR LT 2 i 1 4 T £ i
JIf A B B4R S BT R ER U IR R
WS i e T CK R 23 IR i 457 B 7 B0 28 22 M 3

1 LUEESERYMEARELBAEBREATNZMN
Table 1 Effect of ertraction of Kaemp feria galanga L. on the embryonic development of Meloidogyne incongnita
TR 05 EC B 7%
B FE 1t E] /h Qb 1 Percentage of embryonic
Time Treatment i Jif 48] XN 481 Z 4 PR 1 %3]
1 cell 2 cell 3cell or more Blastula Juvenile 1
IFE 2k 28 B Hexane extarct 88. 00 12. 00 — — —
A5 Y Chloroform extarct 91. 50 8.50 — — —
TR TR HLY) Ethyl acetate extarct 70.00 10. 00 20. 00 - -
24 IE T EEZE U4 n-buranol extarct 50. 00 24.50 25.50 — —
IKZE B Water extarct 60. 00 20. 00 20. 00 — —
o+ 4 S 7 e
;i}ika*%M@E(;ﬁ:yzl‘Elnamate 92.00 8.00 a a a
A H: 2 2 Fig Ethyl cinnamate 90. 00 10. 00 — — —
7k CK Water(CK) 65. 00 15. 00 20. 00 - —
IFE 2k 28 B Hexane extarct 61.00 8. 00 31.00 — —
A5 # B Chloroform extarct 54.00 10. 00 23.00 13. 00 —
R TR HLY) Ethyl acetate extarct 25.00 10. 00 10. 00 50. 00 5.00
79 IE T EEA B n-buranol extarct 11. 00 4. 00 30. 00 30. 00 25.00
IKZEHLY) Water extarct 10. 00 5.00 30. 00 30. 00 25.00
o+ 4 s Yis 7 e
;i}ika*%M@Ef:yzl‘Elnamate 70.00 10.00 20.00 a a
A H: 2 2 Fig Ethyl cinnamate 60. 00 11. 00 29.00 — —
# 7k CK Water(CK) 20. 00 13.00 — 53.00 14.00
IFE 2k 28 B Hexane extarct 50. 00 16. 00 26.00 8. 00 —
A5 B Chloroform extarct 34.00 — 27.00 34.00 5.00
R TR HLY) Ethyl acetate extarct 10. 00 - 23.00 57.00 10. 00
120 1E T EEA B n-buranol extarct — — 14. 00 26. 00 60. 00
IKZEHLY) Water extarct — — 15. 00 19. 00 66.00
o+ 4 s 7 TG
iig;f%%ﬂifffﬁ;%ﬁlnanmte 59. 00 6. 00 31.75 4,25 —
A H: 2 Z g Ethyl cinnamate 52.00 18. 00 24.00 6.00 —
# 7k CK Water(CK) - - 15. 00 17.00 68. 00
IF 2k 28 B Hexane extarct 45. 00 — 50. 00 5.00 —
S5 B Chloroform extarct 16. 00 — 36. 00 42.00 6. 00
R TR HLY) Ethyl acetate extarct 6.00 - 16. 00 48.00 30. 00
168 1E T EEA B n-buranol extarct — — — 10. 00 90. 00
IKZEHLY) Water extarct — — — 10. 00 90. 00
o+ S 7 e
iig;f%%ﬂifffﬁ;%ﬁlﬂanmte 59. 00 6. 00 31.75 4,25 —
A H: 2 2 Fig Ethyl cinnamate 49. 00 21.00 25.00 5.00 —
# 7k CK Water(CK) — — — 8.00 92. 00

AbFE 120 h J5 . CK 5 IE T F K A8 B Ab B i
B EL 4t A Z MO, Wi HAT 6020 LAY IEA 1
i &y BT SE TR R & IR L T OE O e A U
AR FRZAATIAT 50 Y0 B B AL F R LI SRR S &
T2 £, TR A% WU b 38 20 43 5 A7 34 06 1 10 26 1 B9 b F
Mgl 168 hJ5,CK 51E T BE MK Z By kb BE 24
A 902 LA BB EEA 1 44 U T OE O e A U
A B A K o AR SR R RE R TR L R TR CU TR 2 BRI
PEY) AL BRALATS 53 B A A5 %6 .59 %6 Al 49 V6 1 Bl Ak T

PROIES . HEA R T N 1 e ds @0 =i 5
LR TR 2 U b 320 ) DR 43 B Ak T 4 R 30T, H
AT 50 B 45 B2 L BT L A 6 00 A1 30 06 1 B
SRR UL
2.2 WHEBERYXNEAMGER 2 R RFUL
H i

MF 2 ATLUE L IE O ke AT LR LR A
Wy oK F WO T T AR A 2 L 2 % 4 1R B AR B AT ]
I /E S 1 000 mg/ L #9482 U K 350 4 5l
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Qb PREE AL BR B 3,6,9 d 5, 1E O 8 FISA 5 2 B 2
I 4y B I AL T ) R 2 R 10000, LR S BR ALY
X} 2 W 4fy s A B 40 5 43 5 S 86. 886,85, 4504
F185. 270 . MIET B 5K FE AP RXT 2 i 4 i 7

A JC W) S B VR AL B 9 dJE X 2 % &)y g
PR SR A8 500 A A7 5 TP 4R KR TR BTG & 1 FT I
HER TG 2 P i PR JBxE 2 1% 4y s R A Y 410 o] R 2
1002,

F2 LESERYNEARELR 2 R BAFLHZM

Table 2 Effect of extraction of Kaemp feria galanga L. on the hatching of second instar larvae of Meloidgyne incongnita
b B AL A 2 / % Inhibition rate of hatching
Treatment 6 d 9d
iF C 45 #€ BUY) Hexane extarct 100 a 100 a
A 2B Chloroform extarct 100 a 100 a

TR L TE# B Ethyl acetate extarct

IE T EEZ Y n-buranol extarct

IKHE LY Water extarct

Xof B 480 KL (A B2 12 Ui ethyl P-Methoxyl cinnamate
P2 2l ethyl cinnamate

86.8840.0056 b
19.31£0.107 8 ¢
11.28£0.087 4 ¢

85.4540.068 4 b
13.71+£0.122 3 ¢ 5.24+0.134 2 ¢
13.9440.075 3 ¢ 3.1140.103 4 ¢
100 a 100 a
100 a 100 a

85.2740.064 2 b

2.3 WERBHARYNEAREEZHAERELEN
A
3 SRR Il 2R AR 25 T 4 W xR 7 R
SRR HUR)E K m A WL AR . Xk RN 2 1
40 HUAR AR P AR P HE BME AR A P R 12 i

il 50 mL/ 4 1 000 mg/L 1l Z5 AR 25 Y ik $2 4y b
HUS A PR 15 dBOu A HER 1 3 d.
SR AL T N 4 % 2 HR R S R B B X BRI
A YA R E T 2 3 dL AL B 22 6 d.

®3 LERBEHARYNEARELZBAERL BN

Table 3 Effect of ertraction of Kaemp feria galanga L. on the post-embryonic development of Meloidogyne incongnita

2 3 4 i W PR R
Second stage juvenile Third stage juvenile Fourth stage juvenile Adult female W %, e s =
et s et s et s gy
fb B A i /d B I s i)/ d Has | 1Y I [R] / d Has KE 7B ki -
Treatment H 8 Days of H Days of H Days of H i/ d H FHEE—1)
Emerging completing Emerging completing Emerging completing Emerging Develop- Day Amount
date the date of the date of the date of mental of of eggs
of stage development stage development stage development stage period spawn )
stage stage stage
BRI Y
Methanol 08-22 3 08-28 6 08-31 3 09-06 15 09-15 54
extarct
CK 08-22 3 08-28 6 08-31 3 09-03 12 09-10 13

L DFAMEE H BN 08-19:2) « FRBIES « K125 5 B 3% (0. 01<<P<C0.05), =Bl 09-22 iit4h

Note:1) The date of to tomato seedling is 08-19;2) * means there were significant differences at 0. 01<CP<C0. 05 using t test. The fecundi-

ty was the results on 22nd, September.

L 2R 25 AL AR ) 3 e T ARSI IR A
(19 52 ) o 3 2 R 7 [ A0S M Eke 5™ B 4 5 T 9 £ O B
Ak B2 fE HHLR ST 3 5 B D 54 A/ BT 4 L T GE E 2
(-2 R D 13 L/ BP9, b A, Ab 3R 4150 RE HE
SRR s B Bt P = N A e e G S
7 d, b FRAE T EE 9 d, R ARER AL 4 7 B0 H AR
X REZHAER T 2 d

3 i Sie
1 000 mg/L 1l Z5 AR 25 B B 12 B4 8 5 i A5 B
Y IF O e A B 5 & A5 26 U 6 e O fR 4G 4k R

4 VR i 2 EL A T g 400 D A ) A T
AR R iR e R 0 R i I R A B AR

— I U317 A B 5 SRR i 2 7 X 2 0 <l U A A 4
Hi AR F) 10000 . 5 1E O %t FE O 43 B 2 14 3% 1
Wy JEOKT R 4R DR R TR T R PR R 2 T N i 7 AR A
UG K B L2 W 4 HURE AL A 1 AR AR — B
A LA A 4R IR T 2 b A€ O R A 1 AR R W
Xt SR IR S IR 5 ARG LR 2 Bl PR

1000 mg/L A9 1l 25 A =5 FT s op 2 Wy Ak B0 % 19
TiMRES R MRS K B IR . 32 2R B O o] 4R
A e 2y OB R U S F L O EORA LG L E L B R A
PEHAMER T 2 d M U™ B0 R I 3 A O A
FHPLBR R A F 2k — B W5

FIRT XA Wi Ji 26 LB By 32 2008 02 0k v
TF e Ak B AL A 2 0 BRI A T B 8
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