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TABLE 1. The fungicides and herbicides and their application concentration tested in this study

Common name Chinese name Formulation mg a.i./L Category

Fungicide

Azoxystrobin [RERE4 23.00% SC 115 Strobilurin
Chlorothalonil VU& E RS 40.00% WP 571 Organic chlorin and aromatic compound
Copper hydroxide AR 77.00% WP 1925 Inorganic copper
Etridiazole 157 21.20% EC 212 Heterocyclic compound
Flutolanil B 5L 20.00% SC 100 Acid amide
Hexaconazole JETA 10.00% EC 66.7 Inorganic sulfur
MAFA P e e 6.50% SL 65 Organic arsenic

Oxine copper TRSEE 80.00% WP 533 Organic copper
Propamocarb hydrochloride T o 39.50% SL 087.5 Carbamate

Propineb RS T 70.00% WP 1750 Organic sulfur
Streptomycin s = 12.50% SL 125 Antibiotic
Thiabendazole |k 41.80% EC 209 Benzimidazole
Triadimenol —F[E 23.00% EC 1150 Triazole

Herbicide

2,4-D . ra-ah 80.00% SP 4000 Phenoxyactic acid
Butachlor THEAE 60.00% EC 3000 Acid amide

Diuron EARE 80.00% WP 3200 Urea

Glyphosate isopropyl amino SRR N 41.00% SL 5857 Amino acid

Paraquat LR 24.00% SL 2400 Heterocyclic compound
Pendimethalin ikl 34.00% EC 1889 Pyrethroid
Pyrazosulfuron-ethyl R 10.00% WP 5000 Sulfonylurea
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TABLE 2. The mortality of Meloidogyne incognita, Pratylenchus coffeae and Rhabditis sp. treated with fungicides.

Mortality(%)*

Experiment 1

Experiment 2 Experiment 3

Treatment M. incognita  P. coffeae  Rhabditis sp. M. incognita  P. coffeae  Rhabditis sp. M. incognita  P. coffeae  Rhabditis sp.
Azoxystrobin 2.90 ¢! 11.82 de 526 f -11.84 d 2.68 def -195 e 10.34 cdef 2.09 d 6.17 bc
Chlorothalonil 8.29 e 14.07 cde 2246 ef 25.18 be -0.04 ef 0.96 de -1.30 fg 8.37 bed 6.83 bc
Copper Hydroxide 17.33 cde 15.27 cde 855 f 0.12 d 10.70 b 349 de 21.15 be 16.14 b 0.87 ¢
Etridiazole 64.37 a 100.00 a 83.19 ab 62.40 a 99.11 a 7497 a 71.39 a 100.00 a 7849 a
Flutolanil 9.08 de 16.00 cde 4.84 -751 d -2.00 270 e -1.36 fg 3.59 cd -142 ¢
Hexaconazole 29.38 cd 30.61 be 13.95 ef 374 d -0.25 ef 438 de 1.52 efg 152 d -3.50 ¢
MAFA 18.16 cde 2212 od 37.17 de -1.94 d -0.80 ef -1.87 e 2348 ¢ 6.63 cd 1322 be
Oxine Copper 51.57 ab 4430 b 937 f 151 d 4.13 cde 0.39 de 371 defg 11.37 be 0.00 ¢
Propamocarb hydrochloride 5.30 e 18.93 cde 67.75 be 3834 b 1.54 def 991 cd 2454 b 8.46 bed 2794 b
Propineb 753 e 18.35 cde 59.39 cd 19.54 ¢ 8.90 bc 6.61 cde 12.45 cde 8.24 bed 450 ¢
Streptomycin 6.96 ¢ 327 e 28.01 ef 522.d 9.25 be 14.80 be 11.74 cde 6.96 cd 5.15 be
Thiabendazole -l41 e 27.12 bed  100.00 a -10.09 d 6.35 bed 22.62 b 1.90 efg 381 cd 831 be
Triadimenol 31.24 be 327 e 15.39 ef 41.63 b 0.28 ef 225 e 14.37 bed 7.80 bed 0.65 ¢

! Means (n=3) in the same column followed by the same letter are not significantly different ( @ =0.05) according to least significant difference test.

> Mortality was determined after 24 hours incubation.
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TABLE 3. The mortality of Meloidogyne incognita, Pratylenchus coffeae and Rhabditis sp. treated with herbicides.

Mortality(%)*

Experiment 1

Experiment 2 Experiment 3

Treatment M. incognita  P. coffeae  Rhabditis sp. M. incognita  P. coffeae  Rhabditis sp. M. incognita  P. coffeae  Rhabditis sp.
2,4-D 92.57 a' -1.49 ¢ -10.12 d 4381 b 1742 d 16.62 be 95.01 b 37.12 ¢ 29.10 ¢
Butachlor 73.68 b 44.50 b 3733 ¢ 91.25 a 35.64 be 63.39 a 100.00 a 74.76 b 4835 b
Diuron <724 ¢ -10.49 ¢ 44.59 be -8.08 d 17.38 d 297 ¢ 3.02 d 1325 d 6.69 de
Glyphosate isopropyl amino  -10.03 ¢ 4727 b 100.00 a -6.03 d 44.04 b 19.22 be 12.27 ¢ 36.59 ¢ 1537 cd
Paraquat -2.10 ¢ 36.28 b 74.56 ab 14.19 ¢ 39.33 be 3311 b 9.61 ¢ 40.70 ¢ 5127 b
Pendimethalin 100.00 a 100.00 a 100.00 a 98.56 a 68.41 a 7395 a 100.00 a 93.03 a 79.56 a
Pyrazosulfuron-ethyl 332 ¢ -16.71 ¢ 294 d 571 ¢ 2472 cd 23.06 b -021 d 432 d -0.40 e

! Means (n=3) in the same column followed by the same letter are not significantly different ( @ =0.05) according to least significant difference test.

> Mortality was determined after 24 hours incubation.
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TABLE 4. The hatching rate of Meloidogyne incognita treated with
fungicides.

Hatching rate(%)”
Treatment Experiment I~ Experiment 2 Experiment 3
Azoxystrobin 22.60 def! 8.44 d 3573 cd
Chlorothalonil 6.29 f 8.02 de 4474 ab
Copper Hydroxide 29.88 bedef 9.02 cd 50.30 a
Etridiazole 47.51 abed 282 f 12.68 ¢
Flutolanil 5331 ab 9.17 cd 3559 cd
Hexaconazole 32.72 abcde 10.58 cd 44.67 ab
MAFA 8.27 ef 11.28 cd 5147 a
Oxine Copper 22.64 def 9.34 cd 44,08 abc
Propamocarb hydrochloride 58.14 a 16.53 ab 5222 a
Propineb 26.62 cdef 1043 cd 32.28 d
Streptomycin 2242 def 431 ef 11.06 e
Thiabendazole 48.58 abc 12.83 be 37.19 bed
Triadimenol 20.37 ef 17.85 a 36.01 bed
Check 31.68 bedef 12.89 be 40.38 bed

" Means (n=5) in the same column followed by the same letter are not
significantly different (@ =0.05) according to least significant difference
test.

% Hatching rate was counted 7 days after treatment.

o TR EER(4.98 9% F117.43 96) BEE N B IE4H > H5S—K
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= A IRAH (12.899%0) HIFR S - Btk —ZCa R s TR RIS IR A0S
HEEAZR - FREINH NI LRV EA V-3~ AR
FFZE SE T i B 3R 2T - (HADEAE 55— ZeA B op R BRI
{E3(9.219% ~ 20.519% £213.13 %) BEE A B IE4H (36.28 %6 45
o BANRREEE T o ISR B = -
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R ~ BREEE R R AR s LRy R 2
TABLE 5. The hatching rate of Meloidogyne incognita treated with
herbicides.

FN ~ FTIE R4 SR E R R R RS L E
TABLE 6. The number of Meloidogyne incognita ], penetrated in roots after
treated with fungicides.

Hatching rate(%)’

Numbers of Nematodes'

Treatment Experiment I~ Experiment 2 Experiment 3 Treatment Experiment 1 Experiment 2
2,4-D 9.21 cd' 14.51 ab 48.34 ab Azoxystrobin 6.60 Bc’ 16.00 bede
Butachlor 269 e 2.16 d 5.57 d Chlorothalonil 15.00 ab 21.80 bed
Diuron 20.51 b 13.92 ab 42.66 bc Copper Hydroxide 12.00 abc 12.60 bedef
Glyphosate isopropyl amino 13.13 ¢ 12.61 b 34.63 ¢ Etridiazole 3.60 ¢ 120 f
Paraquat 24.88 b 17.74 a 46.24 ab Flutolanil 10.40 abc 20.20 bede
Pendimethalin 5.32 de 1.39 d 554 d Hexaconazole 11.80 abc 11.60 cdef
Pyrazosulfuron-ethyl 498 de 743 ¢ 52.04 a MAFA 5.80 bc 13.80 bede
Check 36.28 a 12.89 b 40.38 bc Oxine Copper 13.00 abc 8.40 ef
" Means (n=5) in the same column followed by the same letter are not Propamocarb hydrochloride 12.00 abe 14.20 bede
significantly different (@ =0.05) according to least significant difference Propineb 9.20 be 24.60 ab
test. Streptomycin 12.20 abc 3640 a
% Hatching rate was counted 7 days after treatment. Thiabendazole 13.20 abc 17.40 bede
Triadimenol 16.20 ab 23.80 bc
Check 20.20 a 10.80 def

HAREEMIEENTE R REENEE
WEBF ERHRERRIRENR

I3TERG B of > T ATRE 2T ¥ w07 AR 98 — 5 4h 2 A
RIS, - A 3TEEE R A H R = AR - HAth R
ERI S Z I RE 1 B EERE » ERNFRNFIR - EfEH
(Azoxystrobin) ~ {¢f5Fl(Etridiazole) ~ §2 B RS $2(MAFA) % FH
Fk$% T8 (Propineb) j& PUTE EEHIE 55— JakBa - - = AR Zafy s
(6.6 ~ 3.6 ~ 5.8 9.2&) 4T B EEE RN HHRAH(20.2%) - {HIE
£t o BAEIRATESE DYABEENER > HAK
SRR T HEEAE R 50(1.28) « B8 kbt RSy
S~ SR ZE(Streptomycin) 1 = Z2[# (Triadimenol) 38 = f@ &4 »
HIFFUE I ma (246 ~ 36.4 523 88 B = N B4 (10.85) - 1]
SRR E BEZE IR RN - 8RRy AL
T TR EGES MR -

S RE R T AR B AN e 7 MRS SR aR R YRR » o3l
RyRRAEE - USSR - SELH - RSF R e sy - K
EAEE .8 ~ 18.75 ~ 15.20 ~ 5.6 &% 15.208) {4t HEAE(R
HHIGZH (45.255) « SHAMSIEAL A - ATE (= Feaa iy b B IEAH
WHEEE LERGED) -

& &

AWIFEEERANBUR » (RIGHIS F T IR AR S S JEAE EL
A RAE ST ~ IR LR - IR R R AR s B LA A
HERBERIRCR - M HE RIS GRE - (LEAEBRSE
£~ ifEREEE L P BERRET] - IREAEEE BT
P& E BRI > L 2 SRR B A1 R R 11 O e 4505 B
Y E BRI IE BRI (A - EEEHEANEEN ~ SRR
FEAOLYEH AV - A R A KRS B TR o RACH]
HE— P WHFEH ARG - 1 A R R [F A A A

250 nematodes were inoculated per pouch. Numbers of nematodes in roots
were counted 5 days after inoculation.

> Means (n=5) in the same column followed by the same letter are not
significantly different (a=0.05) according to least significant difference
test.

Ft - EHRES S EER R R ELAT T HE
TABLE 7. The number of Pratylenchus coffeae penetrated in roots after
treated with fungicides.

Numbers of Nematodes'

Treatment Experiment 1
Azoxystrobin 8.80 Cd?
Chlorothalonil 18.75 bed
Copper Hydroxide 15.20 bed
Etridiazole 5.60 d
Flutolanil 47.80 a
Hexaconazole 36.40 ab
MAFA 15.20 bed
Oxine Copper 33775 ab
Propamocarb hydrochloride 32.20 ab
Propineb 51.00 a
Streptomycin 29.60 abc
Thiabendazole 4640 a
Triadimenol 34.40 ab
Check 4525 a

' 250 nematodes were inoculated per pouch. Numbers of nematodes in roots
were counted 5 days after inoculation.

% Means (n=5) in the same column followed by the same letter are not
significantly different (@ =0.05) according to least significant difference
test.

4 &7 EE T EEM - Rodriguez-Kdbana 1 Peggy 1t # 2 28
RIS FIE INEF LR 485 Tylenchorhynchus clayton ~ P27 4R [E
PERY M. incognita ~ N EVESIMERT P. brachyurus BAJEGAEME



HY Pelodera chitwoodi HAEEZRIEBERUIE « HIMREFIES
THYIHEN RS MR ITRVAE ST - A0SR BREI R A e 4 2t A 3
g NEENE E AR T EESSRER - A
BB > RIS B ET 42 BE IRV A AR ER (Rhabditis sp.)AVH]
FIEERE 8% > Rodriguez-Kabana 1 Peggy Ry
g o PLEERIE RIS A VEN Pelodera chitwoodi 4354%E
£ o o5 FH I i B JE A AR DAY A BT - (R AN E B b B ELA
ISR BAZIEIRE ST » HEZR Decker V2] » A4 HA TR
HYHNHIE R T ARG RS HEBHRIR L R
BRI AE - (FEHE AR M4 R 3T 1T DRIV EIESE - (A iR
Yo 4 a AR DT AR RS 4R ek S L BRI R B > 1% - AIEEER AR AR
JITRE - BEZRARE RN R R 2 ol 4 8 A R
RS (AR B dias = AR 28007 - SR
FEAS B gy P 3R Il e 7 MR 4 U B A s S i AR 9
M R G H BB B i (Heterodera glycines) P R
TR > SRR NS TR RVAE S EL « AT I TR 4R aRAY
bt —REE R Y U T (R M TR 4 R
2y - S TR T DA A - R A asT s
MERE  LEA LSBTV E o NIL - AR EREE 115
A 3 L B R TR A S RN AR A RS A S R AT AR RE T s
MRS o A I R HE RS (S FHES S A S 8 -

Miller f1 Stoddard"™” ¥ 32 » & J B i B 0 9 7% B 71
(Nabam) it F 74 T3 & % e J7 A5 8 49 &5 DL 60 BE 4 45 (H.
tabacum)H YIWEA LRI - ]2 AE B HINabam Y /K7 7z B
o PRV LA 2FRHIHIEIE N o M HEHINabam (E -
W R E G SO E - EARTRPE AR AT R
IS R TG 44 52 (Propamocarb hydrochloride) 7Kz HYBEFR » AT
SRR )7 IR A ER ORI IRAL - BN i S 4 Es U I L 22y 4
I AR 82056 EAYFERT > Miller A1 Stoddard#2{f: T —{# 5EHE
(5 2 R i T B il A R A i R R o SRR O Lk 4l
# 0 MRS AR AR S b e o™ -
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FoAE FHR 0 188 Ry I A 7S 45 0 S B8 AU AH & R AT e g
HiE e 4 & RO T s B4R 7y 2 AR el st SR s i i
BT BT B R B D7 AR R e RIS 4R ek AR R SRAKATLAST
S ]2 KA LA A8 S B ot L A RO — 2 B 9T -
g~ ERON R R 2 SN R SR A SRR - R EISR
SAVHIGIAE BRI RIE o — DU-Hh/E B B b S B AR 4
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ABSTRACT
Yeh, Y-.J., Tsay, T. T. and Chen, P." 2018. The effect of 13

fungicides and 7 herbicides to 3 nematodes in the soil. J. Plant Med.
60(1): 33-40.
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Two plant parasitic nematodes(PPNs) Meloidogyne incognita,
Pratylenchus coffeae and a free living nematode Rhabditis sp.
were used in this study. The mortality rate, egg hatching rate,
penetration rate of the PPNs were recorded to illustrate the effect of
13 fungicides and 7 herbicides on these nematodes. The pesticides
belong to different chemical categories were evaluated in this study.
Three fungicides and 5 herbicides had significant ability to lead to
higher mortality of the nematodes tested, among them, Etridiozole,
Butachlor and Pendimethalin had the most significant and consistent
effects on inhibiting nematode growth. These 3 pesticides caused
62.4%-100% mortality on both M. incognita and P. coffeae, and
all could inhibit M. incognita egg hatching. 2, 4-D treatment had
significant higher mortality to the J, of M. incognita but not to P.
coffeae, and Glyphosate isopropyl amino had the opposite effects,
indicating different PPNs might react differently to the same
pesticide. Further studies need to be done to illustrate the inhibition
mechanisms of these pesticides, in hope that novel nematicide might

be developed in the future.

Keywords: free-living nematode, fungicides, herbicides, plant

parasitic nematodes.



