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activity of polyphenol oxidase was the lowest in 0. 146 mg » g ' * min 'FW,which was 42. 0% lower

than CK. The polyphenols treated with different treatments could effectively remove hydroxyl
radicals,DPPH « and hydrogen peroxide, among which the effect of treatment with 0. 6% FeSO, +
0.3% ZnSO, was the most significant. Comprehensive analysis of the antioxidant effect of the
treatment with 0. 6 % FeSO,+0. 3% ZnSO, was optimal.
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NH, OH FEBiPE VD138 + o X AR 25 4% H (1 5% B
FOR I, OKA Y  7EmiME T b
H o REK, I H NH, " A 28 A4 Y, oA
P pH, X5 4 R U IR, DT A 3 R T2k &
FIYERS . BRHOE o R A 5 & B AL AE R R
B, T LR RY . TP ME RS
ML AR TT R Y 404, Co® \ Zn*" b3
G REBENBEITCREERL, R EMET
FE R InUO X R A BOEE . L
BWFAGT 12 BAEERMEM WEHBEW LT
WA HIEH, WEERA A D RBUNERNE
HHRIL TRz e, MR A RKETE
8. oAb, 58 pH A2 & IR IS . KHAN
GUFR R, M ARERRBA K FFEHE
W e A K ETHBE 19 7E pH 5. 6 TR,
pH 3. 2 Br 22 Hl . AT, L HREL R faE
JUHE LB H R R & LG T AL A P H S
SR . BT, R ER R TR T
AL Ir R & 2 (J2) X B S A pH X 2 Fh
B 1935 B BB 7 . OF H WF R U AL & Y X &
FhFET RN, LA A A 8B iR AL Ir iR 45 £k
ARSI .

1 HHEFE

L1 st

HERAC IR 25 2 R R DL B AR L R 24 b 4R
AD W7, HUPEM 0.5 NaClO JHF
JEHERh BB A A L4027 FREIT R Y,
WA R 25~28 C, #:fh 30~45 d J57, AR
Z A RKEINE I, WBIRFAR R L PRECH
#EGREE, i 0. 5% NaClO {53 3 min, B ICHE K
YR 5 R, 4B A B KB B S b, TR
WAt B TR TRK W3 LA, F 25 “CHEiR
FEPRESR, MR 24 hHoK 1R, RIEERER M
J2 Freet 3 1 —8.

R 25 0 . BRER & 4% (NHLHCO;) | 5k R 4
(NaZC03)\ ﬁi@?%ﬁa (K2C03 )R %’ﬂﬁ% (MHClz .
AH,O) . B B8 T %k (FeSO, » TH,0). & 1k &
(FeCl; * 6H,0) (& AL4A(CuCl, » 2H,0) . FiBR 4
(CuSOy * 5H, O)3E 8 Fib A4, Y9 R 5t

132 % . Sartoriu-PB-10 &I pH (7 & %2
ZHH B 2 7)) s Leica BME A= ¥ B f 5 (1
ED s TEIRAE; 8 Bk B SIBE B T EES
1.5 mL B8 SF LSBT F.

1.2 REHE
1.2.1 WAL A EE I

BB EEEMRBERIFR LR IRE
YSE A T 3R SR R AR i i D iR 2 M At
A 8 FICHLAL G 4 4 50 B i ARV, FEAR BE 4
FAEERFEITHRE . R MUK B B A [R) e J3E 6 1 T,
*1,

=1 S ML EWERAIREMAEIRERE
Table 1 Concentration of 8 mother compound solutions and different concentration gradients mol « L1
A E/Es R E W1 W 2 WHE 3 W 4
Compound Concentration Concentration 1 Concentration 2 Concentration 3 Concentration 4
IR R &k NHsHCO3 0. 020 0. 004 0. 005 0. 008 0.010
BREREN Naz COz 0. 020 0.012 0.015 0.017 0. 020
BREESE K2 CO3 0. 020 0.010 0.013 0. 015 0.017
S4LsE MnClz « 4H20 0. 20 0.01 0. 04 0. 06 0.12
B4k FeSOy « 7H20 0.10 0.02 0. 04 0.06 0.08
Ak FeClz « 6H20 0.005 0 0.000 1 0. 000 5 0.001 0 0.003 0
& Ak4H CuClz » 2H20 0. 002 00 0. 000 05 0. 000 10 0. 000 20 0. 000 30
B CuSOy » 5H2 0 0. 002 00 0. 000 05 0. 000 10 0. 000 20 0. 000 30
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1.2.2  THALEYIR M. hapla J2 BIZRIEH

B 2 BRI W A 100 L 2R BRI i
A 20 KREFRFEMIL TR L ]2, %R
F 1M 100 pL 2R BRI WAL & W&
AR T KIMA 1.5 mL B RS,
EC il B AR R 1 mL (R R e BE (IR W, 3 HL
A pH iU E AR B 7E 25 ‘CF Y pH, &4 3
4 WREE L, LHEKESTR, BT 25 CHEFMPR
EALE 24 h(ERITHABLENZER . ZEHE
FETIVEE T KA 45 A R R I FE T FIAF I A5 10 I
IELRHRIESET 3R, B R R flm ol
NaOH FlBok A W2k B . & 2R
RIEHERN ]2 BECRA RRIEMUEIEE , IF it
% LCBO%H LCQO o
1.2.3 pH X M. hapla J2 BT

¥ HCL 5 NaOH (¥ 47 1 75 W6 BE A B, # P
1 MR 100 1L 28 USR-S TR BHURR R TN
A L5 mL B KB B B S S AR
1 mLAYAR R pH %W, 78 F pH 31U B & 95 W AE
25 ‘CF i pH, b BE 4 KEE , TTHR/KIEXT IR, &
F 25 CHEFRAE TP BRI 24 h(EEITHBE LY
M3 » ZISTERR TR T A 25 A TREE s (W BB T
FEE RO BRI IESE T3, 48 HURSIESE
TR(00) = (b HIZH 2R BT 56— X FRZH 4R BT
)/ A—XHHRALMAET-F) X100,
L2.4 SUSALE YR T AFFIE K& B

PRiesEST I — B0 /N — R F T, L
REURAL B4 LCs Al LCo IR ZE AL B, Phik
20 BB FH— DI FBEFHIA 9 om B
P9, MLES B 10 A PiE TR R I <8 MR 2K A R
5 mL), F 25 CHEIBRAHTHEF. S4H

B 3 W, ZEIEAKIEX R, & HAEE R E R A
RETHE ELRE 8 A5 8 XaPgit kEF
RRG R FRHERMGREE ., RERO0D=
8 d IWIF# & ZF R F4H0/ #F - B40< 100,
1.3 HBEHH

K Excel 2010 B4 XHA T Bl 47 42 3t
ST P EE N EIR R y=a+tba FHXRE
R? \LCso Ml LCy . ffiffj Duncan's FiEMZEK
BERRE.
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2.1 ZHLEWIT M. hapla J2 FFiERIZ N

WIS REZW ATV & — E R E
TEE X M. hapla J2 ¥J B G BHIEAER, (BAF
T E X M. hapla J2 EFEAER AR, [
— P B AR R E T X M. hapla ]2 FEIEH
S AR, BOEAE RS 106 ) vk BE (3 i 3
CE 1), MR 2 8 LLEF W, M. hapla J2 X}
NH, HCO; \FeCl; » 6H,O,CuCl, + 2H,0,CuSO, *
5H, O B AR, AERIRUR I T Al f M. hapla ]2 #
FET R3] 5006 . AR4EE AR A EIX 4
RIS IR BOER R 1.Cso 435240, 005 957,
0.000 771, 0.000 159, 0.000 161 mol « L™; H
CuCl * 2H,O 1 CuSO, » 5H,0 Yy LCso [HE/IN,
FeCl; » 6H,O #l NH,HCO; (kR Z. MHE 4 f
&Y RA R IRIE T X M. hapla ]2 A 2 BL0H
SAIHER . XA IS YR M.
hapla J2 G ME T BE, T EW
NH, HCO; .FeCl; » 6H,0.CuCl, * 2H,0,CuS0, *
5H,O R BLEY .

%2 8 MWW EWIT M. hapla ]2 MBITEIE
Table 2 Mortality of eight compounds tested against M, hapla J2
TEEY By HMRRER) LCso LCoo
Compounds Regression equation Correlation coefficient /(mol » T.71) /(mol » .71
NH;HCO3 y=15 590x—42.875 0 0.836 6 0. 005 957 0. 008 523
Naz COg3 y=10 4492z—116. 040 0 0.953 4 0.015 891 0.019 719
Kz COs y=11 0582—93.083 0 0.919 4 0.012 939 0.016 557
MnClz « 4H20 y=624. 08x+29. 390 0 0.930 1 0.033 025 0.097 119
FeSO4 » 7H20 y=630. 25x+47. 300 0 0.814 1 0. 004 284 0.067 751
FeClz » 6H2O y=27 483z+28.817 0 0.582 4 0.000 771 0. 002 226
CuClz « 2H20 y=370 593x—8.743 9 0.954 9 0. 000 159 0. 000 266
CuSOy » 5H20 y=364 736x—8.612 0 0.955 3 0. 000 161 0. 000 270
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Fig. 1 Effect of 8 compounds on survival of M. hapla ]2 at different concentration
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Na,CO;.K,CO; By pH %5 . pH ££ 11. 00 24,
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LA XS M. hapla ]2 MBBEAERA UL SRR
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Table 3 Effects of sensitive compounds on germination of tomato seeds
HRRALSY LCso LCgo
Sensitive EEiS i3S [jzp 23 EEiS i8S AR
compound Length of bud/em  Length of radicle/em  Germination rate/ % Length of bud/em  Length of radicle/em Germination rate/ %
NH4 HCOz 2.5%0. 11a 6.1%0.12b 83.3312.08a 1. 6£0. 60bc 4, 4740. 33c 89.58+2. 08a
FeCls « 6H20 0.8%0. 38d 0.1£0. 11e 87.50%3. 6la 0. 240, 02d 0. 00. 00e 93.75+3. 61a
CuClz « 2H20 2.12£0.07ab 1. 240.05d 81. 2540. 00a 1. 32£0. 05¢ 0. 240. 08¢ 79.174£5.51a
CuSOy « 5H20 2. 2+0. 08ab 1. 3£0. 43d 91.67%4.17a 1. 9£0. 44bc 0. 4£0. 09de 81.25+3. 61a
H; O(CK) 2.12£0. 29ab 7.0%1. 43a 81.0749. 67a 2.140. 29ab 7.041.43a 81.0719. 67a

RPN 3 REE FRE-ImEE. FASSREARNETERFE Duncan KRR ZEERRAE P<O. 05 KFERBE.

Note: Data in the table are mean=SD. Different lowercase letters in the same column indicate significant difference at 0. 05 level by Duncan’s new multiple

range test.
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pH Xt M. hapla J2 FETE BN . 455K B HUR
&4 CuCl; » 2H,0,CuSO, * 5H; O, FeCl; »
6H,O #1 NH,HCO; E{EE%UE_Fﬂﬁ M. hapla
J2 BFET-ZRIRE] 50% DL b, AT M. hapla ]2 Xf
pH HRRMEN M. X EE R AR
Jr ARGk HUR R HEA A1 A BE BN

AR, I RAE L 2 AR B 38 W T
I pH 4. 1~11. 0", AR pH HRXT 7
FREELR ML AR J2 WFF IR A B2, B
#—3. X pHTE 5~8 B, HIRBL RS J2 7
53R4T HE 80 %0 86 %0 LA 1524 pH /NF 5 B
KT 8 i, HOWIRAL IR J2 F7I% SRHR 2 7 i Dol
FAFIT SR, B MAR S5 2R BUFAIE B AL BRI
BEAX, S E R TIHEL.

DR RY] A FLE A [V B AL B0 R 7 R
H M 22T B3, B RS LG Yk Y
W, J2 e FE EA, Hip CuCl, « 2H0 F
CuS0Q, * 5H, OZEAR ¥ F T g v i M. incognita J2
FFE, LCs 4351k 0.000 3,0.000 4 mol » L7,
MAEZMF5EH CuCl, « 2H,0 1 CuSO, « 5H;0O
% M. hapla 12 BHE B LCs 43 3 & 0.000 159,
0. 000 161 mol « L1 ¥/NFXF M. incognita J2 3
FEH LCso » RUIILFRG L XTI 2 ML S
AU, PEHGE, S BB ] LI M2
SR FEREFRE AP —E RN CuSO, -
SH,O 55 FHM/IMTL R, RARAET Cu™ Lk
H, B R B OE REREY. HookE S H
NH,HCO; .FeCl; » 6H,O 1 CuSO, » 5H,0 4b
i M, incognita J2, 5551 ,3X 3 B HALEY)
Yy 55 1 4% WX A AR M BUR ), KRB
NH,HCO; #I#l4E &, CuSO, « 5H,O K Z,
FeCl; « 6H,0 & 55, A4 NH,HCO, &35,
RN B YT 18, 14 d B BEE R 40 f s IR
WL, WA RS 2 U KR B FIEURRE
HHE M, ok, BEWSES IR R
B, NH,HCO; %] M. incognita J2 BHLAEFBA R,
W R 0. 025 mol » L1(25 ‘C,pH 7. 95) B IE
FET-F 3k 53.5%, # E K ) 0.05 mol « L7
(25 °C,pH 8. 20) Bf B IEFE T A 3% 100%, 1M
FEZBE 55 o NHLHCO: % M. hapla 12 BAEHY
LCyy A 0.005 957 mol + L', LCyp H
0.008 523 mol » L™, Bl B /NF M. incognita ]2
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Fetpi Pk + S RERS 1 0 BT IR L IR AR AR A 7=
mﬁﬁ[fﬂ .
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Effects of Inorganic Compounds on Survival of Meloidogyne hapla Juveniles

WU Xiaojing' , LI Chengliang"? ,ZHOU Yuanyuan' , DUAN Yuxi' , CHEN Lijie!
(1. Plant Protection College, Shenyang Agricultural University/Nematological Institute of Northern China, Shenyang,
Liaoning 110866 ;2. College of Plant Protection, Northwest A & F University, Yangling, Shaanxi 712100)

Abstract: Meloidogyne hapla was used as the target material to study the effects of eight compounds
on the survival of M, hapla ]2 at different concentrations in vitro ,in order to provide basic knowledge
for ecological control. The results showed that different inorganic compounds had different effect on
M. hapla;and the lethality of the same compounds at different concentration was different too, with
the increase of concentration, the mortality of J2 increased. While NH,HCO;, FeCl; + 6H,O, CuCl, -
2H;0,CuS0O; * 5H;O were the most sensitive among 8 compounds, and the 1.Cj;, were respectively
0. 005 957, 0. 000 771, 0.000 159, 0. 000 161 mol » L. All compounds at L.Cs;, and L.Cy had no
inhibitory effect on tomato seed germination except for roots elongation in the latter stage. And the
study found that the suitable pH range for survival of M. hapla J2 was 4—12.

Keywords: Meloidogyne hapla ;inorganic compound; mortality; pH



