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Composition of weed communities and herbicides application technology in
integrated farming of rice and Monopterus albus
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Abstract In order to determine the weed occurrence characteristics and herbicide application technology in the
rice- Monopterus albus symbiosis farming, weed survey and toxicity evaluation of 9 herbicides were conducted. The
results showed that rice-M. albus symbiosis farming reduced the richness, diversity and evenness of weeds, and
also reduced the damage. M. albus had strong tolerance to post-emergence herbicides including cyhalofop-butyl
100 g/L EC (0.21—1.26 mg/L), penoxsulam 25 g/L OD (0.06—0.36 mg/L), MCPA-Na 13% AS (0.97—5.85 mg/L)
and bentazone 480 g/L AS (2.88—17.27 mg/L), no acute toxic symptoms were observed. In the tested pre-emer-
gence herbicides, pretilachlor 30% EC(0.90—5.40 mg/L), pyrazosulfuron-ethyl 10% WP(0.06—0.36 mg/L),
bensulfuron-methyl+pretilachlor 40% WP (0. 96 —5. 76 mg/L) were safe to M. albus growth, therefore, they
could be used as the preferred pre-emergence herbicides in the rice-M. albus symbiosis farming. Butachlor 60%
EC(2.70—17.99 mg/L) and oxadiazon 12% EC(0.72—4.32 mg/L) showed significant dose-effect relationship
with the mortality of M. albus, and the mortality of M. albus increased significantly with the increase of dosage,
indicating that they could not be recommended to apply in the rice-M. albus symbiosis farming.
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FERAGEE A TAME . 2016—2017 4, Pk 5 P 3
SPAH CHERE 78 /IMEBLGEE 3 335 m”) [ R g 5%
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I AR B8 R A R B AR

FH ()45 %6 (frequency , F) « 2% 50 B0 FH B 8E
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0.63.0. 84.1. 05, 1. 26 mg/L CH L7 &=, T
) ;25 g/L AR H I OD 0. 06,0, 12.,0. 18.0. 24,
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2.88.,5.76.8.64,11.51,14.39.17. 27 mg/1.;60% ] *&
bt EC 2.7.5.4.8.10.,10. 79,13. 49.17. 99 mg/L;12%
I 2R EC 0. 72,1, 44,2, 16,2, 88,3, 60.4. 32 mg/L; 30%
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BEfE % WP 0. 06,0. 12,0. 18,0. 24.0. 30,0. 36 mg/
L;40 Y EmERk [ « PYECHE WP 0. 96.1. 92.2. 88.3. 84,
4.80.5. 76 mg/L, J3iif/Kas FX HRALSH,
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Tk Ao 73 g FHAN JH A B B 5 Echinochloa crus-
galli (L.)Beauv. . /K64 Alternanthera philoxeroides
(Mart. )Griseb. FIZK B Juncellus serotinus (Rottb, )
C. B. Clarke 3 FpZ L, (0] &4 B B 435 4 6. 6.8. 1,
6.6 Bk/m’ . HLKAE R AE B 2L A B 4 5L 9 B, &k
AR BERT 3 SLAYZRF S HI K IE Ammannia are-
naria H. B. K. BB FUKAEAE KA 43900 32. 3,
29.9.20. 2 B/’ . L35 X LA BE R S FF WK A
TR 2R R A 1 OO A b 7 iy T B OR R 9
TR D S B R  FE I R VR L BRI T 2 i =
RIS ST AR SV S FE AR HH (]
HRIA B — AT BB H (R 1~2),

®1 BEMFEHRAERERR

Table 1 Weed occurrence in rice-Monopterus albus farming field

e BFpAS P (RD 2532 /K » mo2 HHIRIIYEE/ %0 HHIRIARZR/ 0 AAXEARZR/ 0 MAXTHIRE/ Y0 AN G E/ Y0 AHXT 2/ 24
Species MD U F RF RU RD RA
ME Echinochloa crusgalli 6.6 30.0 100. 0 36.4 33.3 30. 8 100. 5
KA Alternanthera philoxeroides 8.1 32.0 100. 0 36.4 35.6 37.9 109. 9
KB Juncellus serotinus 6.6 28.0 75.0 27.3 31.1 31. 2 89. 6
T2 EPKEMEBRZELERBR
Table 2 Weed occurrence in the conventional paddy field
pa— M)/ HE] FH 5] AT AHXF rjﬁﬁ biEho)
Specics Meem=2 B/ OBR/U SR/ BWE/N BB/ 2E/Y%
MD 19} F RF RU RD RA
MEL Echinochloa crusgalli 29.9 75.0 100. 0 19. 8 18. 6 23.2 61.6
H-- 7K W, Ammannia arenaria 32.3 85.0 100. 0 19. 8 21.1 25.0 65.9
IKAEH: Alternanthera philoxeroides 20. 2 55.0 100. 0 19. 8 13.6 15.7 49.1
T-4:F Leptochloa chinensis 15. 3 42.5 40. 0 7.9 10. 5 11.9 30. 3
KB Juncellus serotinus 13. 6 30.0 80. 0 15.8 7.4 10.5 33.8
WFLER Paspalum paspaloides 8.5 12.5 20. 0 4.0 3.1 6.6 13.7
LML Setaria glauca 3.4 82.5 10. 0 2.0 20.5 2.6 25.1
BRI Z Polygonum lapathi folium var. salicifolium 1.4 5.0 10. 0 2.0 1.2 1.1 4.3
B Digitaria sanguinalis 2.4 7.5 10. 0 2.0 1.9 1.9 5.7
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BARIG L rp L 25 3 ) IR b X 6 K TE
HOARWAET: . WEEXT 13202 B 4 S48 AS 0. 97~
5. 85 mg/1..480 g/ KEF AS 2. 88~17. 27 mg/L.
A0 Y EmE T B« TN B WP 0. 96 ~5. 76 mg/L.
10 Yo nkmsfig [ WP 0. 06 ~0. 36 mg/L. 30 % P4 i
EC 0. 90~5. 40 mg/L LI H AR5 A 52 7 , 1156
IRAR PR DL B AR AT TS, 13902 H 4 &lHh AS 96 h
LCs>>5. 85 mg/L.480 g/L KEifi AS 96 h LCs, >
17. 27 mg/L 40 Y Emsfk e « N Bl WP 96 h LGy, >
4. 80 mg/ L. 10 %5tmsfiifE WP 96 h LCy, >>0. 36 mg/L,
30 % B % EC 96 h LCs, >>5. 40 mg/L.

22 3 AJ4H1,100 o/ L A0S EC 0, 21~1. 26 mg/L.
25 g/L HIEMEE R OD 0. 06~0. 36 mg/L X 8 A4k
Kozt a it FE AR L B i 2 ik . s
24.48.72.96 h 7,100 g/L SR EE EC.25 g/L
FEE B OD Ak B b B X B JE TR 54 ik
10%,24)5 96 h K IESET R AT 10%, 100 g/L
SR AES EC 96 h LCso>1. 26 mg/L,25 g/L H#
WL OD 96 h LCsy >>0. 36 mg/L. J5 2250 #7 %
B,100 g/L F 5 fE EC 0. 21~1. 26 mg/1..25 g/L.
TLRAE R OD 0. 06~0. 36 mg/L ZbFH [X ¥ i i) 41

*x3 AEBEFR
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6020 T EL i EC A ¥Erp, [ 8 h iS5 B,
60% T Eiffk EC 2. 70~8. 10 mg/L AbFEX ¥tk A K IF
BRI WA S PE TR R IR TR B 10, 79~
17. 99 mg/L Ab3H X 3 fif 2 B 2 B AN 2 AR L i
RESE LM BIEIR . 6020 T R EC 5T %
FEAEAE WA — RN 56 &R AT y=—4. 800 5+
9.076 2x JFEFER,96 h LC;y =12. 02 mg/L, }%
SAHTEEH L, 60% T Ak EC 2. 70~8. 10 mg/L b3
DX B i HE T S5 R KON BE A B 2 R AT 2 25 5
10. 79~17. 99 mg/L AbFR X #EBESE TR & 5 T
AR HRAR B

12 % WE 5 EC 4 ¥Er, /7 8 h L2 H ,
0.72~2.16 mg/L 4bPRIX B A= K IE 5 . R R H
B 2t rh ek, T R R 2. 88 ~4. 32 mg/L
AR X B SN 2 I T BE AR At 7
FEAR . 1220 WERCE EC 5 ¥ g 50 T A7 46 4 BH 1Y)
FlHE— N KR, Al y=—0.186 5-+7. 178 62 J5
FEFIR.96 h LGy, =5. 28 mg/L., Jy 2kl 12%
WE TR EC 0. 72~2. 16 mg/L AP X #EHEFE T 2R AT
IR BRAL 3 2 (R A 35 25 5, 2. 88~4. 32 mg/L 4k
PR IX A T 38 0 3 e T /KO0 REAR B,
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Table 3 Effect of herbicides on the growth of Monopterus albus

2451 W /mg - L7} FET-% /% Mortality
Herbicide Concentration 24 h 48 h 72 h 96 h
100 g/L B 2Efg EC 0.21 (0. 0040. 00)e (0. 0040. 00)e (0. 000. 00)d (0. 0040. 00)e
coblanorbt] 100 /1L B0 0. 42 (0. 0040. 00)e (0. 0040. 00)e (0. 000. 00)d (0. 0040. 00)e
0. 63 (0. 0040. 00)e (0. 0040. 00)e (0. 00=0. 00)d (0. 0040. 00)e
0. 84 (10. 0045, 77)de  (10. 0045, 77)de (10. 0045. 77)cd (10. 0045, 77)de
1.05 (0. 0040. 00)e (0.0040. 00)e (0. 0040. 00)d (0. 0040. 00)e
1.26 (10. 0045, 77)de  (10. 0045, 77)de (10. 0045. 77)cd (10. 0045, 77)de
25 g/L HFRBE R OD 0. 06 (0. 00=0. 00)e (0. 00=£0. 00)e (0. 000. 00)d (0. 00=£0. 00)e
penoxsulam! 25 g/ OD 0.12 (0. 0040. 00)e (0. 0040. 00)e (0. 0040. 00)d (0. 0040. 00)e
0.18 (0. 0040. 00)e (0. 0040. 00)e (0. 0040. 00)d (0. 0040. 00)e
0. 24 (0. 0040. 00)e (0. 0040. 00)e (0. 0040. 00)d (0. 0040. 00)e
0. 30 (10.0045. 77)de  (10. 005, 77)de (10. 0045. 77)cd (10. 0045. 77)de
0. 36 (10.0045. 77)de  (10. 005, 77)de (10. 0045. 77)cd (10. 0045. 77)de
60%0 T 4k EC 2.70 (0.0070. 00)e (0. 00+0. 00)e (0. 00+0. 00)d (0.000. 00)e
butachlor 6076 EC 5. 40 (0. 0020, 00)e (0. 0040. 00)e (0. 0040. 00)d (0. 0020, 00)e
8.10 (0. 0040. 00)e (0. 0040. 00)e (10. 0045. 77)cd (10. 0045. 77)de
10. 79 (10.0045. 77)de  (20.0011.55)cd  (40.00411.55)b (40. 00411. 55)¢
13.49 (50. 0045. 77)b (70.0045. 77)b (90. 0045, 77)a (90. 0045, 77)a
17. 99 (80. 0040. 00)a (90. 0045, 77)a (90. 0045, 77)a (90. 0045. 77)a
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43R 3 Table 3(Continued)
27 W /mg « L1 FET-%/ % Mortality
Herbicide Concentration 24 h 48 h 72 h 96 h

125 EFL I EC 0. 72 (0. 00£0. 00)e (0. 00=0. 00)e (0. 00£0. 00)d (0. 00£0. 00)e

oxadiazon 1236 EC 1. 44 (0. 0040. 00)e (0. 0040. 00)e (0. 0040. 00)d (0. 0040. 00)e
2.16 (0. 0040. 00)e (0. 0040. 00)e (0. 0040. 00)d (0. 0040. 00)e
2. 88 (15. 0045. 00)d (15. 0045. 00)d (15. 0045. 00)cd (15. 0045, 00)de
3. 60 (15. 0045. 00)d (20.0048. 16)cd (20.0048. 16)c (20.0048. 16)d
4,32 (30. 0045, 77)c (30.0045. 77)¢ (45. 0045. 00)b (55. 0045. 00)b

CK — (0. 00%0. 00)e

(0. 00%0. 00)e

(0. 000. 00)d

(0. 00%0. 00)e

1) R B NI FRuEDR [RS8 AP AN ] 7 BERORTE 0. 05 KF B2 B35 .

The values in the table are mean®SE. Different letters in the same column indicate significant difference at P<Z0. 05 level.
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0. 97~5. 85 mg/L X i (1) HH [a] 5 F 5% 4 ok 487, 5~
2 925 g/hm’ (390 g/hm®),480 g/L KEfA AS 2. 88~
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B WP 0. 06 ~0. 36 mg/L %t 17 (1) FH [] o 1 5] &5 Ky
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5. 40 mg/ L X0 () FH [}l FH 3R 450~2 700 g/ hn?
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4+ i

FertilAh R HH b R AR IR A L B i i Xof
AR AR AR T A 0 = & B 2R 2
JE SRR AR S . R AN R T b B R
FHi SR A=A 2t G 8O B A R i

ZEM b FRER L] 100 g/ L FUEE R EC.25 g/L
FFIE R OD.13%2 H 4 4048 AS fi1 480 g/L K
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