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Abstract Rice safety and weed control efficacies with several pre-emergence herbicides, which were preliminary
screened basing on “seeding spray synchronous technology” (ST), were evaluated in direct rice seeding field
(DRS). Difference of impacts on weed control under two application periods of ST and four days after sowing
(conventional treatment, CT) were analyzed, effects of herbicides X application periods and their interaction were
investigated, and weed control strategy in DRS were optimized. Field plot experiment showed that rice were safe
when being sprayed with five compound herbicides of 360 g/hm®oxadiazon 120 g/L EC (active ingredient, the
same below) + 30 g/hm® bensulfuron-methyl 10% WP, 74.25 g/hm* metazosulfuron 33% WG + 450 g/hm?
pretilachlor 300 g/L EC, 1 350 g/hm?®butachlor 60% EC+ 30 g/hm’ pyrazosulfuron-cthyl 10% WP, 525 g/hm?
pyrazosulfuron-ethyl « pyriminobac-methyl ¢ pretilachlor 35% OD, 450 g/hm’pretilachlor 300 g/L EC+30 g/hm?
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bensulfuron methyl 10% WP, and the weed control efficacy was higher with ST than that of CT. The treatment
of metazosulfuron 33% WG pretilachlor 300 g/L EC under ST had the highest effect in controlling Gramineae,

Cyperaceae and broad-leaved grass, with the efficacy of more than 98. 3% 35 days after application. Moreover,

compared with ST, the rice seedling rate was enhanced under CT, but control efficacy against gramineous weed

was decreased 35 days after application. However, application time had less effect on control efficacy of

metazosulfuron 33% WG pretilachlor 300 g/L EC treatment. Compound two-way ANOVA showed that single

factor had significant impact on rice safety and weed control efficacy, and two factors interaction had no effect on

rice safety but had significant effect on weed control. Therefore, we should select the safe and effective pre-

emergence herbicides and apply early to improve the weed management in DRS. Moreover, for the herbicides of

metazosulfuron 33% WG pretilachlor 300 g/L EC, they should be applied during 0—4 d after sowing to ensure

the weed control efficacy and rice safety.
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Table 1 Herbicides and doses applied in field experiment
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il 667m?*
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Product manufacture
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pretilachlor 300 g/L. EC+ bensulfuron-methyl 10% WP
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Table 2 Effects of ST and CT methods on rice seedling rate and plant height by spraying different herbicides (14 d after sowing)

2R SR/ % PR /cm
Kb F Damage symptom Seeding rate Plant height

Treatment HiE fEfE4d IR 54 d 55 7] )5 4 d

£ ST Jifizh CT & ST itz CT & ST itz CT

120 g/L BT ECH+10 % S HEftki % WP % % (82.0  (90.1% (4. 52+ (B 523
oxadiazon 120 g/I. EC+bensulfuron methyl 10% WP 5.3)cA 12. 3)bA 0.56)cB 0. 73)cA
33 Y0 RN R [ WG 300g/L i EC % P (88.4+  (100.04+  (5.68+ (7. 42+
metazosulfuron 33% WG pretilachlor 300 g/1. EC 4.6)bcB  3.9)abA  0.44)abB 0. 66)abA
60% T B ECH 10 % ik msfis e WP % % (94.2+  (98.2% (5. 90+ (6.82+
butachlor 60% EC+-pyrazosulfuron-ethyl 10% WP 7.0)abA  4.7)abA 0.80)aA 0. 76)abA
35 % ks « BEEL « T OD % % (95. 3+ (106. 34+ (4. 88+ (6. 50+
pyrazosulfuron-ethyl « pyriminobac-methyl « pretilachlor 35% OD 7.6)abA  14.3)abA  0.29)bcB 0. 55)bcA
300 g/L NH I ECH10 % i WP % % (97.1£  (110.7+  (6.28+ (7.50+
pretilachlor 300 g/L. EC+ bensulfuron methyl 10% WP 6.2)abA  12.3)aA 0.52)aB 0.97)aA
(100. 0= (100. 0 (6. 30+ (7.04+

i HE

X CK 2 L 56)aA  1L5)abA  0.9DaA  0.79)abA

D) ST AfmEREL CT MR 4 dHE2y . Bl I E iR (RS RIS AR R/ NG TR R A AL BIFRPRAE 0. 05 /KF-28 57 B35 s [RIATHK
PG A RS FRERR A I WAL FRAEPRTE 0. 05 /KF-28 5 25 T Il

ST Seeding spray synchronous technology; CT: Conventional treatment. Data are mean®=SE. Different lowercase letters in the same col-

umn indicate significant differences among different treatments at 0. 05 level. Different capital letters in same row indicate significant differ-

ence between ST and CT at 0. 05 level. The same below.
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Table 3 The weed plants control efficacies by spraying different herbicides under ST and CT methods (14 d after treatment)

RAFHRE AL/ % IR/ % R R R% /6
Gramineae control Cyperaceae control Broad-leaf weed
vzt efficacy efficacy control efficacy
Treatment = =~ = =
EwiE  BE4d IR BE4d 0 BEEIE #BE4d
4 ST iz CT & ST ity CT & ST iz CT
120 g/L WMEFRTHR EC+10 %0 S msfii e WP (95.0+  (87.7£  (86.7E  (75.0E£  (97.7E£  (97.3%
oxadiazon 120 g/I. EC+bensulfuron methyl 10% WP 3.00abA  2.5)cB 2. 9bA 5.0)bB 2.5)aA 2. DaA
33U RN MR [ WG300g/L N HLIE EC (99.7+  (99.3£  (100. 0% (100.0E  (99.7£  (98.3%
metazosulfuron 33 % WG pretilachlor 300 g/L EC 0. 6)aA 0.6)aA 0.0)aA 0.0)aA 0.6)aA 0.6)aA
60% T Kz ECH10 %t WP butachlor 60% EC+pyrazosul-  (95.34  (97.3+  (100. 0t (100.04  (99.3+  (98.7+
furon-ethyl 10% WP 3.5)abA 2. 1)abA  0.0)aA 0.0)aA 0. 6)aA 1.2)aB
35 % ks « BEEL « T OD (98. 7+ (90. 3£ (100. 0= (100. 04 (99. 3+ (92. 3+
pyrazosulfuron-ethyl « pyriminobac-methyl « pretilachlor 35% OD 0. 6)aA 6. 8)cA 0. 0)aA 0. 0)aA 0. 6)aA 2.5)bB
300 g/L NH I ECH10 % sk WP (93.7  (92.3£  (100.0%  (99.7F£  (97.7E£  (99.0%
pretilachlor 300 g/L EC+ bensulfuron methyl 10% WP 4.7)bA 2.5 bcA  0.0)aA 0.6)aA 2.3)aA 1. 0)aA
.0+ .0+ .0+ .0+ .0+ .0+
18 CK (0. 0 (0. 0= (0. 0= (0. 0= (0. 0= 0.0+
0.0)cA 0. OdA 0.0)cA 0.0)cA 0. 0)bA 0.0)cA

24 )5 35 d [ 045 Ak B G % B B BRSO T
AP . X BR/NIR 2% BR A B Ol TR, B R Y
AT HINEHAREE. 2505 35 d. [P miE 33005
ML ezfEs [ WG 74. 25 g/hm® + 300 g/L A L EC
450 g/hm® AbF N AR AR B} 44 B B A4 17 » 60 60 T B
iz EC 1 350 g/hm® +10% Nt mefii & WP 30 g/hm’.
350MEME « MEEL « Y OD 525 g/hm’ 300 g/L NEL %
EC 450 g/hm? +10% KW WP 30 g/hm® 4bBEXT
RABHRELBTRUR Z.» 3 L5 E 75 b B X P4 ]
FERFRCAR 9L 3% L LA b, [A] 2 Wit 120 g/ L Wi B
fil EC 360 g/hm”+10 % KB ff[%E WP 30 g/hm” &b
P 2 T A 4% B R AR B, 35 d R AR} A
TR BB AL EL 33 V6 MR L 1 A [ WG+ 300 /L
P EC 43 5% 29. 1% F1 19. 8%, #&)5 4 d H]
25 )5 . 33 Y0 R it 5 B e WG+ 300 g/L N % EC
X RA R 2% B 7 5 de e » FL U Ry 35 V0 ML g+ 1 L
« N OD 1 60 % T Eiftiz EC+ 10 % ik Bk % WP Ab
FH,120 g/L W B i EC+ 10% & B i 2 WP i
300 g/L N ECH10 %6 H % w5 fifh e WP kb B Xt R
AR B AR AR #E S 4 d 255, BR 120 g/L
W8 EER ECH10 %6 W figg 12 WP 4b, o4 i b B
Xof 95 L RL R A AT 0 B B ROR S B AGA
91. 3% K LA I,

mE 4 R, 535 4 d FHZGROER A, “ F s
)25 7 Ab PR 5 T 4% 5 97 2 Sl 2 AR AR B 2 B A B

B “REmEE DA B E P S T 120 g/ L BE R
fiil EC 360 g/hm?-+10%  F W% WP 30 g/hm’® *f
ARAEE VSBR[ I 2% 50 B BR AR s [R5 it
35%npms « BREL o P OD 525 g/hm® #1 300 g/L N
Hifit EC 450 g/hm®+ 102 F st WP 30 g/hm’
R T ORACR) 2 5B 85 10 430k 6. 120
60. 0%, A=HCHH A& A0 0T B 50 550 B kg SRR S 7843
FHIZ I RE A% A R ) 2 55 % AR 48 g 5 5 6 R
AR B B RO .
2.3 BREFMERIMAARBZEEZNERSW
SR 2X6 52 PR Ge 143 B i 24 B 39 760 B3k 0 )
PR A HARE T G5 54038 5 B it 24 B S0 % 7K A
R 14 d RABBERL 14 d RE B REELL 35 d v
R B RCE E X AR L 14 d PR ERR R 35 d
ARAFBER35 d [ - FE B RCR R 35 52 00 76 e 4
IRy R e BB BRSO . BRI R i %
SR KRS O R bR 14 d RARFB . 14 d 95
FERBAL 14 d FE BB R, 35 d RAFHBE AL, 35 d
VRERFBE R 35 d [ BT 50 M AR ik 2 AR 5 e
NI B BRAR TS, it 2 I X BRI A2 s B
Y TR B8 3 R B i AN 2, X 14 d RAR} 2%
FLRTRL 35 d 5 ERL AR BB R W B X 14 d IR
TR A 14 d FR R AL 35 d RASEL A2 H B A%
35 d [ B 7 28 e AR S 28 ELAE FHOS 2% BE B R
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Table 4 The weed plants control efficacies by spraying different herbicides under ST and CT methods (35 d after treatment)

RAFHRE B/ % IR/ % R R R% /6
Gramineae control Cyperaceae control Broad-leaf weed
vzt efficacy efficacy control efficacy
Treatment =~ = =~ = = =
EwiE  BE4d IR BE4d 0 BEEIE #BE4d
4 ST iz CT & ST ity CT & ST iz CT
120 g/L BB ECH 10 % E ek fe WP (70.0+  (38.3f  (80.0%E  (66.7+  (98.7Ef  (9L.7=£
oxadiazon 120 g/I. EC+bensulfuron methyl 10% WP 5.0)cA 16. 1)cB 5.0)cA 5.8)cB 1. 2)aA 2.9)bB
33 RN MR [ WG300g/L N HEE EC (98.7  (95.7£  (99.7F  (99.7E£  (98.3F  (99.7£
metazosulfuron 33 % WG pretilachlor 300 g/L EC 0. 6)aA 4. 0)aA 0.6)aA 0.6)aA 2.9)aA 0.6)aA
60% T Bifiz EC+10 %6 nikmsfik e WP (85.0%+  (75.0%  (99.74  (96.3%  (99.3+  (98.7+
butachlor 60% EC+ pyrazosulfuron-ethyl 10% WP 5. 0)bA 5.0)bA 0.6)aA  2.3)abA  1.2)aA 0. 6)aA
35 Y MEmE o WEEL « P OD (86. 7  (81.7+  (98.3%  (96.0F  (99.3% (93. 3+
pyrazosulfuron-ethyl * pyriminobac-methyl « pretilachlor 35% OD 2.9bA  10.4)abB  2.9)aA  1.7)abA  0.6)aA 2.9)bB
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Table 5 F value of variance analysis with application period X herbicide type and their interaction
EiEta it 245 5 1 FRSHIES Jite 245 Fsf 34 < R R 7 A 2
Indicator Application period Herbicide Application period X herbicide
3 Seedling rate 7.57*% 3.08* 0.51 ns
#hE Plant height 46. 91 * 10. 73 0. 86 ns
14 d RAF}BGEL  Gramineae control efficacy 14 d after treatment 6.83* 1 053. 05* 3.14~
14 d YBERL R
Cyperaceae control efficacy 14 d after treatment 11.92 R 1. 14
14 d [t -5 B850
Broad leaf weed control efficacy 14 d after treatment 7 4300. 17 570
35 d RAFHBIEL
Gramineae control efficacy 35 d after treatment SR L R
35 d IHERH R . x
Cyperaceae control efficacy 35 d after treatment 593 74215 3. 70
5 N B
35 d AUt LB AL 17. 79 * 2 070. 24 4,30

Broad leaf weed control efficacy 35 d after treatment

1) ns, AP EP>0.05);5 * Fl x % SpPIFIRTE 0. 01<<P<0. 05 Fl P<0.01 KF FEFBE,
ns, not significant (P>>0.05); * and * % are significant difference at 0. 01<ZP<<0. 05 and P<C0. 01, respectively.
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