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Weed occurrence in water-saving and drought-resistance rice (WDR) fields
in Shanghai and safety test of herbicides on ‘Huhan 61’
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Abstract In order to determine the weed occurrence in water-saving and drought-resistance rice (WDR) fields
and the safety of herbicides to ‘Huhan 617, weed survey and herbicides ecvaluation tests were conducted. The
results showed that there were more species and quantities of weeds, and mixed occurrence of xerophytic weeds
and aquatic weeds in WDR. A total of 21 species of weeds belonging to 9 families were recorded in WDR. The
predominant weeds were xerophytic weeds, such as Digitaria sanguinalis (L.) Scop.. Cyperus rotundus L.,
Setaria viridis (L.) Beauv., Eleusine indica (L.) Gaertn., Chenopodium ficifolium L., and Amaranthus bli-
tum . Pendimethalin 330 g/L EC, thiobencarb 90% EC and their combinations with bensulfuron-methyl 10% WP
or pyrazosulfuron-ethyl 10% WP can be used as pre-emergence (PRE) herbicides, and metamifop 10% EC, quin-
clorac 50% WP, halosulfuron-methyl 75% WG. clopyralid 75% SG, and bentazone 480 g/L AS can be used as
post-emergence herbicides to control weeds in WDR.
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Table 1 Details of the pre-emergence herbicides used in safety evaluation test

P25 i ARG/ + (hm?) ! HPT K
Herbicide Commercial name Dose Manufacturer
330 g/L —HI %R FM  pendimethalin 330 g/L EC Jiti FH b 495,742, 5,990 B IAE AR LI A R A H
90V REFFFM  thiobencarb 90% EC R BT 1350.2 025.2 700  HA4I &b Tl bRt &t
300 g/L NEEJEEL  pretilachlor 300 g/L EC EEF KR 450,675,900 SEIEIK R EY R A BRA
4020 R MR A+ P R T N A 5 . . g
bensulfuron-methyl « pretilachlor 40% WP LE ) 360,480,600 AAREIRITAET
330 g/L = H % 5 L3 -+ 10 %6 Btk g Al 3 ks 71 i, Bl _
pendimethalin 330 g/I. EC+bensulfuron-methyl 10% WP :
330 /L - FH IR FL I - 10 96 N 1 Ak o w382 493 71 742 5292, 5 .
pendimethalin 330 g/1. EC+ pyrazosulfuron-ethyl 10% WP ’ ’
90 Y6 AR HEH L3 10 26 1 M A o M 1 A9 591 2 025150 _
thiobencarb 90% EC-+bensulfuron-methyl 10% WP
90 %6 AR -7 - 10 Y6 itk s gk e vl 9 493 51 2 0254-22. 5 -

thiobencarb 90% EC pyrazosulfuron-ethyl 10% WP
CK

L2.2 ZrAEREHLLLFER

LR 2 8 5 45 SR B 15 K TR A
EEFEZG. LR P62 00 £ R i LR 2.
E SR (SR B IR 3P 617 F 48 10 B i

WG B 25/ N e ES . AN KE
2~3 M- kAT mE 2 Ab R, Wi 2 0E 15 d, 1 A K R
L7 SR i = O Al = A L 3 [ R W L B W ST
M 1.2.1,
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Table 2 Details of the post-emergence herbicides used in safety evaluation test

=] 2l 3| B
BERZEA g AR R
L. ommercia g+ (hm?)
Herbicide Manufacturer
Dose
10 Yo WE ek B 7L metamifop 1026 EC BHRkAT 150,225,300 I 28 AR5 BR A 7]
50 %6 SRR TR AR quinclorac 50% WP AEE 375.750.1 125 JLIRPRIRARALI A A PR 2w
204 FEIRML A Z RS Huroxypyr 20% EC fHerE 150,240,300 YL AR AP B4 7 B )

13%2 4 G4k MCPA-Na 13% AS

480 g/L KEFAIKF  bentazone 480 g/L AS

460 g/L 2 Hl o KECHA TR

MCPA-Na * bentazone 460 g/1. SL.

75 % A ML ST A 7K 4> WOk halosulfuron-methyl 75% WG
75% SN RERR AT kiR clopyralid 75% SG

CK

HEEFT

292.5.390,487. 5
720.1 080.1 440

LA B TARA A
B RAR PR L) A FR A T
B RA A R T A PR

33.75.56.25.112. 5 VIIHERAIME TRHEABF A BRA T
112.5.168. 75,225 2 [ P R 25 4K A 7l

690.1 035.1 380

1.2.3 HEHI T *

TR T EEE A IBM SPSS Statistics 22. 0(Statis-
tics Package for Social Science) for Windows 4t i14x4/4:,
K Duncan [ R 22754 725 7 W& 53T

2 FERE5HM

2.1 LismwkmERERAELZERRL

2017 4£—2018 PR A LR ER M S Gk |
FHEE s K DTFAE FH T A B A A 2% s 1 B H Aol
R R KA IR DL R 5 R A 2 TR AR Y
Findo KB RIIER A B2 9 Bl 21 F, AP RA

FIARE 7 Fh R 2 B 11 Fp, PR R0 3 M. &
AT KT 80X 2 KN T Digitaria sanguinalis
(L.) Scop. JARREL Setaria viridis (L. ) Beauv. \4-ff;
B Eleusine indica (L.) Gaertn, . Echinochloa crus-
galli (L.) Beauv. . T4 F Leptochloa chinensis (L.)
Nees &t F Cyperus rotundus L. BRI EL Cyperus
irta L. 8815 Eclipta prostrata (1) L. .25 FH
Alternanthera philoxeroides (Mart. ) Griseb. | Y13k T
Amaranthus blitum 1. F1/NEE Chenopodium fici foli-
wm L., FHIAVEE BEOR T 20 #k/m® B AR08 B R 0 8
BT M R/NEE . RS R E D/



46 F:57 5 1) AV TR PU T AR A DL SR BRI 5 617 e PR « 255 -
TR — M/ ORYS R — /N /MK T, R e RAEFEFTEOLILEK 3.
x3 THANEBHFERERERBR
Table 3 Weed occurrence in water-saving and drought-resistance rice fields
i IRFFNE REEAAR/ N FH 1) %% BE /R » m™? fEHER
Family Species Frequency of occurrence  Mean density (MD)  Hazard level (A)
IRAE} Poaceae L% Digitaria sanguinalis (1. ) Scop. 100 48. 5 As;~As
W B EL Setaria viridis (L. ) Beauv. 93 32.1 As~Ay
AL Eleusine indica (1. ) Gaertn. 83 12.6 As~Ay
# Echinochloa cru-gallic (1. ) Beauv. 87 11.2 As~Ay
F4:F Leptochloa chinensis (L. ) Nees 90 26.5 As~A,
WEEER Paspalum distichum L. 30 4.2 Al~A;
J F M Cynodon dactylon (L. ) Pers. 20 2.6 A ~A;
YRl Cyperaceae 1 Cyperus rotundus L. 80 25.4 Az~Ay
WKV Cyperus iria L. 80 18.2 As~Ay
SRS Cyperus dif formis L. 50 12. 4 Ay ~As
358} Asteraceae il Eclipta prostrata (L.) L. 80 15. 6 As~Ay
BH- Xanthium strumarium L. 3 2.2 Al ~A;
#i#F Solanaceae W% Solanum nigrum L. 7 4.7 Ai1~A;
WA} Amaranthaceae W PRI Alternanthera philoxeroides (Mart, ) Griseb. 80 9.6 As;~A,
W3k i Amaranthus blitum L. 80 14.5 As~Ay
JNBE Chenopodium fici folium Smith 90 30, 2 As~As
#E Chenopodium album 1. 40 6.2 Az
D5kl Portulacaceae By Portulaca oleracea L. 60 10. 2 Ar~A;
Kigk Al Euphorbiaceae BRUE3E Acalypha australis L. 50 8.5 Ar~A;
TJE3ER} Lythraceae HR KW Ammannia auriculata Willdenow 73 13. 6 Ay ~Az
3Rl Polygonaceae BRIEIN-ZE Polygonum lapathi folium L. 30 4.2 Ay

2.2 TEHAREFRZEMEEN

M 4 nJ 5,330 g/L ZH %R EC A &0 &
495.742. 5 g/hm” FHEAHE 5 M w0 /1, x5 <0 2
617 A= 24, i A8 bk v AL B AR B 5 s X
HRAH L YA i 2 5. 330 g/L —H kR EC
990 g/hm’Xf I 5 617 H 1 B AT 5 A o {2 X A i
FRYAR: e e, S A A 5528 ok BROR b2 Sk
KT, 90%ARE S EC 1 350,2 025,2 700 g/hm’
XPUPEL 617 AR e A M R bR v A ML S ff
525 (X REA EL YA B 22 5. 300 g/L N i
EC 450 g/hm” Xf “ P 5 617 4 K 4 42, fH /& 675,
900 g/hm” HZZREAR T P 5 617 A i 5 L pk i A
M b FREEEE 40 Y0 R MR « N RO WP 360,480,
600 g/hm” FEAIRIG S X 5 617 A K45
KRB FE N, 330 ¢/L —H %R EC
742.5 g/hm’ +1026 R HER#FE WP 30 g/hm’ 330 g/L
TH %R EC 742. 5 g/hm? + 10% Nk, 2 it & WP
22.5 g/hm? .90 Y ARELF} EC 2 025 g/hm® + 10 % ms

figf% WP 30 g/hm’ D)} 90% AR HEFF EC 2 025 g/hmt
+10 Yo nik R e WP 22. 5 g/hm? X} ‘P15 617 4= K
A TR bR DA b T e S 2 0 BERE EL
BRAREERGK D,
2.3 EMHREREFREMEITFN

Hi % 5 A, 525 O B EL 10 0 W mae g o
it EC 150~300 g/hm?®.50% 4 Mk iz WP 375
~1 125 g/hm?*, 75 % & Wt ¥ fifh & WG 33. 75 ~
112.5 g/hmt* \75% S0 AERR SG 112. 5~225 g/hnt* LA
J% 480 g/L K E N AS 720~1 080 g/hm® %} 2~3
IR 9P 5 617 4 AR 4 4, ke | b S i
HAEPXT A LR A B2 5. 480 g/L KER
AS 1440 g/hm* g ZFEAR T <) 5 617 i it b FR fif
&, 200 FMA 2R EC 150~300 g/hm?.13%
2 B 4 Z(AS 292. 5~487. 5 g/hm* D)}z 460 g/L 2
HI e KFFA SL 690~1 380 g/hm® FEAIER 254 T
XFEUEL 617 By M B S BRI TR AR =
FHh b AREEE (R 5,
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Table 4 Effects of pre-emergence herbicides on the growth of ‘Huhan 61’

e i/ % b 1/
2] FHGER  seediing i fem g B!
Herbicide g+ (hmf)™ emergence Plant height Above ground
Dose rate biomass
330 g/L —H % & EC pendimethalin 330 g/L EC 495 (85.0£2.9a (12. 6£0. 2)a (0. 180 040. 004)ab
742.5 (85.0£2.9a (12.6+0.6)a (0. 180 040. 004)ab
990 (77.5+2.5)ab  (10. 140. 3)¢ (0. 150 04=0. 004)d
90% ARE S} EC  thiobencarb 90% EC 1350 (85.0%2.9a  (12.4£0.2)a  (0.182 5%0.006)a
2 025 (85.0£2.9a (12.5%40. Da (0. 182 540. 006)a
2 700 (85.0£2.9a (12.6+0.2)a  (0.182 5+0. 006)a
300 g/L N EC  pretilachlor 300 g/L EC 450 (85.0%2.9a (12.5%0.1)a  (0.180 0£0. 004)ab
675 (65.0£2.9d  (11.040.3)b (0. 150 0£0. 004)d
900 (25.0£2. e (4.32£0. 3)d (0. 045 040. 003)e
4020 R IERERE - IE i WP
bensulfuron-methyl « pretilachlor 40% WP 360 (75.0£2.9bc  (12.5£0. 1)a (0. 180 030. 004)ab
480 (67.5£2.5)cd (11.2740. Db (0. 157 540. 005)d
600 (60.0%4. Dd  (10.940. Db (0. 160 0=0. 004)cd
330 g/L —HI &R EC +10% " Fmh[E WP 742.5+30 (85.0%2.9a  (12.840.a  (0.175 0=0. 006)ab
pendimethalin 330 g/L. EC+bensulfuron-methyl 10% WP
330 g/L ZH R EC +10% itk WP 742.5+22.5  (85.0F£2. 9a  (12.640.1)a  (0.172 540. 003)abc
pendimethalin 330 g/ EC+ pyrazosulfuron-ethyl 10% WP
90 Y R HPF ECH10 %S Wl i WP 2 025430 (85.0+2.9a  (12.840.1)a  (0.182 50. 005)a
thiobencarb 90% EC-+bensulfuron-methyl 10% WP
90 Yo AR P} ECH+10 % it msfi e WP 2025+22.5  (85.042.9a (12.5+0.1a (0. 165 0+0. 006)bed
thiobencarb 90% EC+pyrazosulfuron-ethyl 10% WP
CK — (85.04+2.9a (12.8+0.3)a (0. 180 0=£0. 004)ab

D R PBAE R - R e DR [RS8 PSR - RERARTE 0. 05 K B 22z . T,
The values in the table are mean+SE. Different letters in the same column indicate significant difference at P<Z0. 05 level. The same applies below.
x5 EMAEREFXNGAE 61 EKHEIT
Table 5 Effects of post-emergence herbicides on the growth of ‘Huhan 61’

BRI ARG /g - (e~ A om b R/ - B
Herbicide Dose Plant height Above ground biomass
10 % ms Ik #E e EC - metamifop 10% EC 150 (22.27+0. 3)a (0. 244 74+0. 009)ab
225 (21.540. Da (0. 249 3+0. 009)ab
300 (21.6+0.5)a (0. 252 2+0.018)a
50 % — A MsmkEZ WP quinclorac 50% WP 375 (22.4%+0.5)a (0. 237 8+0. 014)ab
750 (21.5%0. Ha (0. 229 120. 008)abc
1125 (21.3%£0. 3)a (0. 227 5%0. 006)abc
20 % AR Z R EC  fluroxypyr 20% EC 150 (18.8+0. 8)b (0. 189 340. 004)def
240 (16.2£0. 4)de (0. 122 940. 006)h
300 (15.840.5)e (0. 106 8+0. 008)h
13%2 /1 4 5048 AS MCPA-Na 13% AS 292.5 (17.92£0. 7)bed (0. 175 00. 003)efg
390 (17.0£0. 5)cde (0. 167 5+0. 005){g
487. 5 (16. 9=£1. 0)cde (0. 153 240.015)g
480 g/L KEE#N AS  bentazone 480 g/L. AS 720 (22.4%£0.4)a (0. 237 5+0. 005)ab
1 080 (22.2740.5)a (0. 217 740. 008) bed
1440 (21.9%£0. 5)a (0. 202 5+0. 005) cde
460 g/L 2 H1 « KEHS S MCPA-Na + bentazone 460 g/L. SL 690 (18.7+0. 2)b (0. 180 0£0. 004) efg
1035 (18. 240. 2)be (0. 183 2£0. 007)ef

1 380 (17.540. 4) bed (0.176 5+0. 010)efg
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43R 5 Table 5(Continued)

P25 ARG /g« (hm?) ! PR/ em b bR g - bR

Herbicide Dose Plant height Above ground biomass
75 Y% FIL MRS WG halosulfuron-methyl 75% WG 33.75 (22.5£0. Da (0. 250 740. 002)a
56. 25 (22.440. Da (0. 254 5+0.013)a

112.5 (22.3£0.a (0. 240 2+0. 007)ab

75% —SAMRERR SG clopyralid 75% SG 112.5 (22.47£0. Da (0. 236 440.012)ab

168. 75 (22.4740. 3a (0. 238 8+0. 004)ab

225 (22.2%0. 3)a (0. 248 740. 009)ab

CK - (21.5£0. Da (0. 249 8+0. 009)ab

3 HFit5itit

KPR RS B LA AR A i A o R
NEA B B K BT A — o i AR i R 2k
A AP R R R B B R R AR R A L A
KU 7K R Y 57 o . S REE KR A
[F], KPR R T N AT EZREKZ . FiE g
By AR SR T B A BB VR 54 B A AR AR
WAL R, KPR AR R 2 B K,
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F BT L /NZEFN MK 08 S5 KR H DA A 1
AR TE KPR R G,

BT N TG N AR HL % DL R A5 K
FE E BRI AR, R E AR AN R C S T
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SEAFE TR PR A AR S 2 B 2 B BR R 2R

5 I 1 607 ) AT o 1) I 2 B 2 B B 11 O
S R PARR TR PPN A 5, 330 g/ L
T HIRR EC 495~742. 5 g/hm 90 % AR %S+ EC 1 350
~2 700 g/hnt J 5 1096 K msfiifE WP 30 g/hny’ 5§,
10 0Nk e e WP 22. 5 g/hm” IR AL, TREAS G
PR X B 617 A K4, v Tk B 2
FERE G M AT A BR R, oK BRI
300 g/L L EC 675~900 g/hm?* DA 40 %655
T fE « PIELE WP 360~600 g/hm® S Z ] 1“7
617 A H T R v A R T RIS S T OK
PR 5 T A A BR

MR8 A% R R A 1 00 3 B 5 348 1) 25 i A 3 R
F AR AL B B R R 0 T B A R 4, 25

I Kb 3 ok e 71) 22 4 R PE A U B 45 SR AR B 100 I
e Tk #5 Bz EC 150~300 g/hm? | 50% — 54 WEIKR WP
375~ 1125 g/hm’ | 75% % Wt W5 i & WG 33, 75 ~
112.5 g/hm? \75% S Mk BERR SG 112, 5~225 g/hnt
LN 480 g/L KELHS AS 720.1 080 g/hm’ FAFHT 2~3
2RI 55, %) )P R 617 A K 4, AT T 2~3 I
W KPR SRR L, 1 480 g/L KL AS
1 440 g/hny’ 2020 LA £ 2 EC 150~300 g/hnt’
13962 B 4 54, AS 292. 5~487. 5 g/hm’ L) J% 460 g/L 2
e KBRS SL 690~1 380 g/hm Xof A5 1 5% e 458 K
AEG TR 2~3 M. RAET 2~3 My
IKBT R R A ™ o Bl Bk 2% B — A SR, (RO AR
SR AR P2 ) 2 AR PP IR FRAT T E B AE A B
2~3 M 55 . BSR4 R AR P L B B A
UERIUE RS s e

ARG A W 5 AL A 2 )% 2% Y B AR HL
K DA R RN SCHRGORHERRGE 1 AR B = 55 11
AR T R ESOR . I R RR X — AR AR R AR 2
B R/ Ao ] I 2 B RO A T e i
Xof By R T4 T A A R R AR ELRE R I A R A
TER 5 G e R AR L T R A R R AN
X T4 T TOAE S 5 SR MR ik oA ok 90 B AR 2% 2 A
T R T S MR 7 G R X ) LS S
SR AR A FRCRAES 5 TR — 472 ] i 2%
FIVS RS AT B (i i 30 A5 46, oK Pt R
VEPEA FHBR B0 I o 75 BE25 5 7% 18 TH (8] 2% R V& 45
F LA S 2500 2 2k B I 2Y

S 3k
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