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Effect of salts on motility and infectivity of Meloidogyne incognita
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Abstract; In order to determine the action mode of inorganic salts and organic salts on southern root-knot
nematode , Meloidogyn incognita, the effects of these salts on motility and infectivity of the second-stage
juveniles (J2) of M. incognita were evaluated with a sand column and the staining method, respectively.
The results showed that J2 motility and infectivity were significantly reduced with salt concentration
increasing. The average migration distance of J2 reached 0, 0.33, 0.52, 0.53, 0.55 and 0. 58 cm after
15 days in the sand column mixed with 4 pg/mL KSCN, C,H;0,, KCl, KH,PO,, KHCO,and MnSO, -
H,0, respectively, while it was 0. 94 cm in the control. The average migration distance in the treatments
with BaNO,, K,HPO,, KHCO;, CsCl and KSCN at different concentrations was less than 0. 94 ¢cm. The
infectivity of J2 after treatment with 2 pg/mL NH,NO,, KH,PO,, (NH,),CO,, CsCl, (NH,),S0,,
NaSCN and NH,SCN for 15 d were 1% , 2.33% , 1.33% , 2% , 2% , 1% and 1.67% , respectively.
The results indicated that the salts including NH,NO,, KH,PO,, (NH,),CO,, CsCl, (NH,),SO,,
NaSCN and NH,SCN had the strongest inhibition to the infectivity of J,.
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Fig. 1 Sand column for testing the motility of

Meloidogyne incognita J2
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Table 1 Effects of different salts on the motility of Meloidogyne incognita J2 in a sand column

P EaN W (pg/mL) ¥ 2R HUg i Average number of juveniles SEXFREIEE (em)
Salt type Salt Concentration 1 cm 2 cm 3 cm Average migration distance
lfR LR Ba(NO,), 0.5 38.00+1.27 a 49.67+1.32 a 27.00 £1.00 a 0.90 +0.02 ghijkl
Nitrate 1.0 25.00 £3.00 a 44.67 £1.66 ab 14.67 +2.08 b 0.88 +0.08 efghijk
2.0 35.83£6.56 a 36.67 £3.61 a 16.17 £2.89 b 0.78 0. 11 efghijk
4.0 46.67 £5.51 a 28.67 +4.04 b 17.67 +2.52 b 0.69 +0.08 defghijk
NH,NO, 0.5 22.67+£2.08 a 26.33£3.79 b 34.33£3.06 b 1.14 £0.06 abcdefg
1.0 23.00 £2.65 a 31.00 £6.25 a 31.00 £10.39 a 1.09 0. 14 bedefgh
2.0 33.33+£5.86 a 52.00£12.29 a 30.00 £9.00 a 0.97 +£0.06 cdefghijk
4.0 46.00 £6.56 a 28.33 £4.51 b 32.00£3.61 b 0.87 +£0.07 efghijk
BERREL KH, PO, 0.5 23.67 £5.03 a 27.33£5.51 b 31.00 £3.00 ¢ 1.09 £0.04 bedefgh
Phosphates 1.0 24.67 £2.52 a 23.33+2.52 a 18.00 +4.58 a 0.90 +0.08 efghijk
2.0 41.67 £12.50 a 35.67 £16.07 a 18.33 +4.04 a 0.77 £0.09 fghijkl
4.0 66.33 £37.11 a 41.33+26.63 a 19.33 £6.66 a 0.66 +0. 13 hijkl
K,HPO, 0.5 23.67 £20.79 a 27.00 +£8.00 a 17.67 £3.06 a 1.02 +£0.37 cdefghij
1.0 50.67 £3.51 a 24.67 £4.51 b 17.33 £2.08 b 0.64 +0.08 hijkl
2.0 39.00 £2.65 a 28.33 £5.69 ab 25.33+5.03 b 0.85 +0.03 efghijk
4.0 85.67 £38.59 a 25.00£1.73 b 22.67+£3.21 b 0.55+0.14 kl
7N (NH,),CO, 0.5 8.00+£1.73 b 3.33+£1.53 b 29.33+£15.37 a 1.50 £0.09 ab
Carbonate 1.0 28.67 £7.51 a 43.00+18.52 a 30.67 £8.50 a 1.02 £0.01 cdefghij
2.0 37.00 £19.16 a 46.00 £18.52 a 30.67 +£13.05 a 0.98 £0.24 cdefghijk
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ZiFk 1
EANIIES £ W (pg/mlL) SE-H2R R Average number of juveniles SETRIE R (em)
Salt type Salt Concentration I ecm 2 cm 3 cm Average migration distance
4.0 37.33+9.71 a 31.67 £4.73 a 18.67 £2.52 b 0.79 +0.06 efghijk
KHCO, 0.5 25.00 £3.00 a 11.00 £5.57 ¢ 17.67 £2.52 b 0.86 +0.07 efghijk
1.0 29.33+1.53 a 12.67 £3.51 ¢ 17.00 £3.00 b 0.79 +0.06 fghijkl
2.0 38.67 £6.51 a 16.33 +7.09 b 15.00 £3.00 b 0.66 =0. 15 hijkl
4.0 26.67 £2.52 a 15.67 +1.53 b 5.33+2.52 ¢ 0.55+0.07 kl
HHLEREL C,H,0, 0.5 0.33+0.58 a 10.00 +4.36 a 12.67 +6.43 a 1.52+0.25 a
Organic 1.0 27.00 £9.64 a 27.33 +£6.66 a 41.67 £17.56 a 1.15 £0. 19 abedef
acid salt 2.0 44.33 +18.50 a 8.00+4.73 a 15.00+1.15 a 0.63 +£0.32 ijkl
4.0 26.33 +£25.42 a 5.33+10.58 a 8.33+13.53 a 0.57 £0.46 jkl
C,H,O0, 0.5 11.33 £6.66 b 7.67+5.51 b 53.00 +24.52 a 1.55+0.13 a
1.0 23.00 +£21.66 a 20.00 £1.73 a 25.00£13.11 a 1.09 £0.44 bedefgh
2.0 20.67 £21.01 a 33.33+18.82 a 17.00 +18.68 a 0.97 £0.54 cdefghijk
4.0 43.33+£17.95 a 11.00 £9.64 b 4.00+4.00 b 0.35+0.17 Im
Ak CsCl 0.5 20.33 +3.51 a 15.33£4.04 a 16.67 £5.03 a 0.92 +0.04 defghijk
Chloride 1.0 24.67 £8.50 a 3.67+2.08 b 12.67 £3.06 ab 0.72 +0. 19 fghijkl
2.0 40.00 £4.00 a 24.33 +21.13 a 20.67 £3.06 a 0.76 +0.08 fghijkl
4.0 19.00 +£3.61 a 6.67+5.77 a 6.67 £6.51 a 0.63 +0.30 ijkl
KCl 0.5 12.33 £5.51 b 14.67 +12.74 b 32.33+8.39 a 1.38 £0.23 ab
1.0 12.33 £2.52 a 20.67 £10.21 a 12.00 £3.00 a 0.99 +0.01 cdefghijk
2.0 17.33 £15.63 a 16.00 £4.00 a 13.00 £14.93 a 0.95 £0.45 cdefghijk
4.0 47.33 £14.57 a 33.67 £10.69 a 5.67+7.37h 0.54 +0.18 ki
N (NH,),SO0, 0.5 23.33 +£3.00 ab 11.67£1.00 b 25.00 £3.61 a 1.04 £0.02 cdefghi
Sulphate 1.0 19.00 £2.52 a 15.00 £2.89 a 21.00 £17.09 a 0.96 +0.31 cdefghijk
2.0 14.00 £1.00 a 15.00 +2.00 a 8.67+1.53 b 0.86 +0.08 efghijk
4.0 22.67 +4.04 a 20.67 £3.06 a 11.67 £8.14 b 0.78 0. 13 fghijkl
MnSO, -H,0 0.5 7.67 £8.33 b 15.00 £15.00 ab ~ 40.00£7.94 a 1.52+0.19 a
1.0 16.67 £13.65 a 8.67 +£2.00 a 10.33 +13.75 a 0.72 +0.19 fghijkl
2.0 25.67 £6.81 a 20.00 +£3.06 a 12.00 £10.50 a 0.71 £0.32 fghijkl
4.0 52.67 £3.62 a 21.67+1.53 a 10.33 +£6.35 a 0.58 +0.34 ijkl
iR KSCN 0.5 6.00£2.00 a 11.67 £9.29 a 18.00 £7.00 a 1.35 +£0.22 hijkl
Thiocyanate 1.0 27.33 +11.68 a 21.00 £1.00 a 17.00 £22.11 a 0.76 +0.37 fghijkl
2.0 24.67 £11.15 a 11.67 £2.52 a 12.00 £16.64 a 0.68 +0.57 abed
4.0 0.00+0.00 a 0.00+0.00 a 0.00+0.00 a 0.00 +£0.00 m
NH,SCN 0.5 14.00 £7.00 ab 10.00 £3.46 b 25.00 +6.08 a 1.25 £0. 19 efghijk
1.0 20.00 +£4.00 a 12.67 £9.71 a 16.00 £0.00 a 0.92 +0.08 defghijk
2.0 21.00 £5.57 a 10.33 +£8.08 a 13.00 £7.21 a 0.80 +0. 18 abcde
4.0 34.67 £2.37 a 11.00 £4.36 b 15.00 £5.00 b 0.72 +0.24 fghijkl
X AR CK 45.00+1.43 a 31.00 £2.21 a 38.00 +£5.10 a 0.94 +£0.05 cdefghijk

RPEE A FEE « bR, LR RO NRIFT AR RNG TR B BB R R 2 U5 I 9 AN [/ NS 7 B 7R 28 Duncan B
W REIERIIRAE P <0.05 /K25 W3 . Data are mean = SD. Different letters within the same row or column indicate significant differences

in average number of juveniles or average migration distance at P <0.05 level by Duncan’s new multiple range test, respectively.
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(EEviara MR S S CYNES SR TE VN
TR, 0.5.1 F12 wg/mlL $h25 40 B 75 MR 45 2%
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Ei | R =0 N R SO QU (s =R I DS 21
55(#£2),



4 4 BEKELEE ;. I IR AL HUT R RE I AR A BE T YR 643

K2 AEBEMNEHARELR 2 R AB/NFMRABE SR

Table 2 Effects of different salts on the infectivity of Meloidogyne incognita J2 to tomato roots

FIN IS # 1442 A3 The average infectivity rate (% )

Salt type Salt 0.25 pg/mL 0.5 pg/mL I pg/mL 2 pg/mL
TRl Ba(NO,), 12.33 £2.52 aEFG 9.33 +1. 15 bEFG 6.33 0. 58 cEFGH 3.00 1. 00 dCDEF
Nitrate NH,NO, 10. 67 =1. 15 aFG 7.33 £1.15 bGH 3.33 +1. 15 ¢GHIJ 1.00 +1.00 cF

Mn(NO,), 14.00 £1.00 aCDEF ~ 10.33 £0.58 bCDEF ~ 7.00 +1.00 ¢cCDEFG ~ 2.67 +1.15 dCDEF
WERR L KH, PO, 15.67 £0.58 aBCDEF ~ 9.33 =1. 15 bEFG 6.33 £1.53 ¢BCDEF  2.33 +1.53 dDEF
Phosphates K,HPO, 19.33 +0. 58 aAB 12.67 1. 15 bBC 7.33 £1.15 ¢BCDEF  3.33 £0. 58 dDEF
e Na,CO, 13.67 +1. 53 aDEF 10.33 +1.53 bCDEF  6.67 1. 15 ¢DEFG 3.67 +0. 58 dBCDEF
Carbonate (NH,),CO0;, 13.00 +1.73 aDEF 8.67 +0. 58 bFG 6.00 +1.00 cEFGH 1.33 £0.58 dF

KHCO, 13.00 +1. 00 aDEF 9.33 +1. 15 bEFG 7.33 £1.53 bBBCDEF  1.67 0. 58 cEF
AP C,H,0, 19. 00 +2. 00 aABC 13.67 £1. 15 bB 11.00 £1.73 bB 3.67 +1.53 ¢BCDEF
Organic acid C,H,0, 16.33 £2.08 aBCDE ~ 13.67 +1.53 abB 10.33 +2. 52 bBCD 5.33 £2.08 ¢BCD
A CsCl 15.00 +1.73 aBCDEF  9.33 +1. 15 bEFG 5.67 £0.58 cFGHIJ 2.00 2. 00 dDEF
Chloride CuCl, -2H,0 19.00 +1. 00 aABC 12.00 +1. 00 bBCD 10. 67 3. 06 bBC 5.00 = 1.00 ¢BCDE
e (NH,),S0, 13.33 +1. 53 aDEF 9.67 £0.58 bDEFG 6. 00 +2. 00 cEFGH 2.00 +0.00 dDEF
Sulphate MnS0, -H,0 17.67 £0.58 aABCD  11.67 £0.58 bBCDE ~ 7.33 £1.15 ¢BCDEF 3. 67 0. 58 dBCDEF
IR NaSCN 12.67 +1.53 aDEFG 8. 67 +0. 58 bFG 2.67 +1.15 cHIJ 1.00 +1.00 cF
Thiocyanate KSCN 11.33 +1. 15 aEFG 8.00 +0.00 bFGH 6.33 +1.53 bEFGH 3.67 0. 58 ¢cBCDEF

NH, SCN 7.67 +£0.58 aG 6.00 0. 00 aH 2.33+0.58 bJ 1.67 +1.53 bEF
A KOH 17.67 +0.58 aABCD  12.33 +1.53 bBC 10. 67 +1. 15 bBC 6.67 +1.53 cB
Hydroxide salt NaOH 16.00 +2. 65 aBCD 9.67 £1.53 bDEFG  9.67 +2. 52 bBCDE 6.00 +2. 00 bBC
Xt H# CK 22.33 £3.06 aA 26.00 +3. 61 aA 23.00 £5.57 aA 23.67 +5. 86 aA

LB T RS . TR RNG R R PRI RS F R 2072 Duncan FHEHESRRLE P <0.05 kTR

123 . Data are mean = SD. Different lowercase letters in the same row or uppercase letters in the same column indicate significant difference at

P <0. 05 level by Duncan’ s new multiple range test.
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R RBE ML RN TR AR T, B¢
M2k HAIR ABE ST, Zasada et al. (2007 ) W55 400 ,
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