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M oah, MOk, ﬁ%lnﬂf#*, SRR, SEERFET, 1K
BB b R 5B 24 B, 2280 RUBH 233100 2. 22 ORI 22 B A 2 B, 22480 IRUFH 2331000

WEE: K4 W3 (Eragrostis japonica) 78 G R AR FE X — HAH YA Ko REFF H R0 T 2T

F, RS AXGTH RGN, KRRk fe 24655 R N E T BE, LB, pH, ﬁ%k\é@%\ﬁim&
xﬂbrykénﬂﬁﬁ%%/‘ié’aﬁ“h FIEMT 2T RGERER SR REGER, SREAW, RRoRERTF £
20~40°C R MHAL, BREHTREHALBEAHIST, TRBEMHTAHICTRST; EAFtme sk, 28
ST REHAL; pHEA~10 B FH L F/E80.67% A L; MENaClREMAZ, FFTFHAEZTHEAH, % NaCl
K E K ) 160 mmol-L ' B AF F 48 0k 81 K 5 AR dw RCE AR F 3R BB h OB, B0 31 K F 50% B K %A —0.35 MPa; %
WEREAZ08ecm M TLAWHAATHL, THERELN, EEANZTT, LELBIARFEER, WEEH, TH
Mo, FUERAN, AEEEER ., AEM. FMASE, WAL N TR. S FOLEEE 11 AP F K Je R 6
B ERERIE, HEH FEE9628% A by Eeh B AEL B, RFES, B, kb EE RRFERS ALY
F 3 Fe K e R B0 S5 I ) B AR 92.16%~99.36%, % L5 R T A A£G A K de R 09 A0 B 04 FRAR A E R

FRIE: WAAM; A¥E; KEHR; RhEFR; HF; kaw; pa
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Adaptability of Eragrostis japonica to different environmental factors and
screening of herbicides for its control

XIANG Jing', YANG Fei', JIANG Lilin', FAN Liangying’, FAN Yujie’, BI Yaling’
(1. College of Resources and Environment, Anhui University of Science and Technology, Fengyang 233100, Anhui, China;
2. College of Agriculture, Anhui University of Science and Technology, Fengyang 233100, Anhui, China)
Abstract: Eragrostis japonica is one of the malignant gramineous weeds in paddy fields. To clarify the main environmental
factors affecting the seed germination of E. japonica, the Petri dish and pot methods were conducted to determine the effects
of temperature, light, pH, salt stress, osmotic potential, and sowing depth on seed germination. In addition, 27 herbicides
were evaluated for the control of E. japonica. The results showed that the seeds could germinate at 20~ 40 ‘C. The
temperature of optimum germination was 35 “C under constant temperature and 35 ‘C/25 ‘C under variable temperature. The
seeds of E. japonica were light-sensitive, and it was difficult for seeds to germinate in its absence. When the pH was between
4 and 10, the seed germination rate was above 80.67%. With increasing NaCl concentration, the seed germination rate tended

to decrease. When the NaCl concentration reached 160 mmol-Lfl, seed germination stopped. Seeds of E. japonica were
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sensitive to osmotic potential, with the germination rate being inhibited by 50% when the osmotic potential was —0.35 MPa.
When the sowing depth reached 8 mm, the seed germination could be completely inhibited. We found that at the
recommended dosage, 11 pre-emergence herbicides (oxyfluorfen, oxadiazon, butachlor, clomazone, mesotrione, pretilachlor,
anilofos, pendimethalin, butralin, prometryn and pentoxazone) had high activity. Overall, the inhibition rate of the fresh
weight was more than 96.28%. The fresh weight inhibition rate of five post-emergence herbicides, viz. metamifop,

thiobencarb, propanil, pyraquinate, and pheprodim, on E. japonica ranged between 92.16% and 99.36%. These results

provide a reference for the chemical control of E. japonica in paddy fields.

Keywords: germination characteristics; weeds; chemical control; herbicidal activities; seeds; paddy field; stress

Corresponding author: Bl Yaling E-mail: byl-211@163.com

K 51 B (Eragrostis japonica) »& — F 4 R AR
AL JE R A 5, FF B B Al A AR, I Y R
Ko BT P KR, 4 feran, Im BB, 58
B, 24T HEF 5 il DU CEIE Y, 2 R
TEHENEERE —, YIH S T& 71
(Leptochloa chinensis) #% FAHALL, RF L& K. 5
ek B ) m R, iz oA TR E 2 B T
Jh WL S, A 4Rk, B PR AL A L I K AN
FEAE % B 1) B AN W o2, 8 oK 0 XU 2B S L 20
SEHTOR, BT R VIR AR N R R H, 2 X R
H &A=, T REREEBE RS KR
e, % W K R (Oryza sativa) 77 &, © R8N T H
e W B B — B,

b 0 R T P B A ML) A 3 SR R IE R E SR ER
58 G ST AP RE I A, W R R B 2 B 5 B s AR
KR 4N, i 2 B4 AR & i T, i
FELOJEHRL Bhr KIS T 4 B gk BT
&S ¥ (Geranium carolinianum) Fh ¥ X7 i & . G HE
S8 TR R T R MR R, T K B % Ty 3 X T
KA —E#RW . Sk NREY G E (Cyclachaena
xanthiifolia) P % K IR 8 53 R B H — € I if 52 1%,
H ¥ 2~3 4, 1X 7] §é 22 HAE R LRI X
B AN AR (R H 22— R, b 2 B
X AN [ 2R 858 DR P 3 R, ) T % B AR i
PR BT R #07 R A B S, kT ik
B, B K G XCIE Bh ORIR ARE , (RLIR FE L OB IR
ERIE . KB FEH A X R F R B —E
U G B O 71V S W2 S /K S o G s e el o B BT
SR, A BT E R B B R HE

BT, A2 B B 500 A7) 2 R R B BR A EE 27
AU IR KT A R AR 2 B B A
FEAH T B, I R . RS B

TS < A S LR PR R Ip Sap
B2, oA T R 9D PR R R S5 5 R 14
Kb T 24 70 £E F T4 27 770 B X R oK XU B 3
U EPIEN OSSR Sy N I U ALY 78
B, HH A o O A ¢ A R AR P IE A R I R
W GE I3 B TR A5 5 il S 751 0o 22 A b R I K R X 2 Dy
0 ROR B, T AR I6 T K S0 X R A Rk 2 5 Fel
KB A T a] 2% 596 5 58 4 e A T R
ISR % N NI 2 VR o NS DN (]
X AN R 85 A 5w S L, I PR AR TR A
3% 0 751 A K 22 b R 245 50 0 K R R PR IR A,
FE AR AR R K 46 22 30 B SR LB 4K 0

1 ARHS 5%

1.1 ik 3E

T 50 REL 1T 2019 4E 10 H K B 2 8E %
P T R 22 Bt B B AR R G AR, ZRK, B
AIRE), HARAE A BB . B AR A T e il X T
Ja, BT 0~5C MFAmERGEH.
1.2 %7

Mo E A 24545 BN s BOE S TR AT B R
A R) e B I B K, IR B 0 4 BT B R B A, 3t
27 B (Hirb 12 Fh R AL EE, 15 Fh 2R b BR), B )
KA =R 1 frd),
1.3 AEIEFEE F X3RRI X E T T i & B 20
1.3.1 iR

T 56K F 5% 37 MLk, 106 56 10 0 1 A8 K 2 X
T 75% B RS VE 7 5 O 28 KR Ve . K E AR
9 cm ) 15 % L4 % |2 JE 4%, & L 50 ki Fh 1 FF 0
A 10 mL ZE 18K 5045 0, B THOL BB 3548 (GXZ
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Table 1 Herbicides tested against Eragrostis japonica and the application rates applied

5 P25 AR5 TR RN 5
No. Tested herbicide Corporation Dose (active ingredient)/(g-hm )
1 60% | Bk FL HRFEFEYREEZ) R A 270. 540. 1080
Butachlor 60% EC Xianglin Meifeng Biotechnology (Huaian) Co., Ltd. A A
L OGP, LI AT R4 7 25, 50. 100
Oxadiargyl 96% TC Hefei Xingyu Chemical Co., Ltd T =
96% S ME FLAA IR 2 WHLREEVRIEARAF
3 Clomazone 96% TC Zhejiang Tianfeng Bioscience Co., Ltd 6563, 131.25. 262.5
4 97 % hF Tk B i )57 24 LAV R BER TR ARG O DA R AR 2552, 51.03. 102.06
Mesotrione 97% TC Jiangsu Agrochem Laboratory Co., Ltd. TN T e
s 500 g'LflﬁiﬁﬂﬁgL?ﬁ% e IEIR (IR HDVEVI IR A BR A 7] 131.25. 262.5. 525
Pretilachlor 500 gL~ EC Syngenta (Suzhou) Crop Protection Co., Ltd - ===
6 30% VB T WHL R FEEYREARAF 7875. 1575, 315
Anilofos 30% EC Zhejiang Tianfeng Bioscience Co., Ltd e T ==
L ORI LIRSS AT A 106, 4592, o184
Oxyfluorfen 98.00% TC Shandong Viyunat Biotechnology Co., Ltd U e ==
g 33% R Fa WL R TR AR A A 247 5. 495. 990
Pendimethalin 33% EC Zhejiang Tianfeng Bioscience Co., Ltd e ==
97.1%ME LR J5 2 HIEREFUFEERIEA R
9 Oxadiazon 97.1% TC Hefei Xingyu Chemical Co., Ltd 112.2, 2243, 448.6
10 48% T R FLh FRAB TR 5 RAUAA R A 450 900. 1800
Butralin 48% EC Zhangye Dagong Agrochemical Co., Ltd A T
1 40%FDHE IR A 71 A G RN AR A F 225. 450. 900
Prometryn 40% WP Anhui Jiuyi Agricultural Co., Ltd A ==
1 7% A [ IEE B e [ 25 ZRERRUARTIEAF 84. 168. 33
Pentoxazone 97% TC Anhui Fengle Agrochemical Co., Ltd A ==
iy O%TEERTANGEEA MR RAT 2625, 525, 105
Cyhalofop-butyl 20% OD Zhejiang Tianfeng Bioscience Co., Ltd e
14 6% = ML iH R T P 43 HC TR B 77 YL SR AR e AR BB VR A PR 4 ) 3375, 67.5. 13
Tripyrasulfone 6% OD Jiangsu Qingyuan Nongguan Weed Control Co., Ltd S T ==
s 25 g~L71£{ﬁkﬁﬁﬁﬂ%ﬂﬁﬁﬁ%%ﬁ%U R LN B R ITE A A 75, 15. 30
Penoxsulam 25 g'L. " OD Corteva Agricultural Technology Co., Ltd T =
95 %M IE 5 BTk )5 24 ZREFAUERAF
16 Pyribenzoxim 95% TC Anhui Shengfeng Biochemical Co., Ltd 9.87. 1974, 3947
17 10%%ME M Tk B e 7L vth TR E 2 SEREP IR A PR A 7 30. 60. 120
Metamifop 10% EC Suzhou Formis Plant Protection Agent Co., Ltd VU =
18 25% _ S KR B I ) TRFRRUARTEAF] 9375, 187.5. 375
Quinclorac 25% SC Anhui Fengle Agrochemical Co., Ltd e ==
19 25% XU I gk B A R 7 H s st - A= Rl ek et 56.25. 112.5. 225
Benzobicyclon 25% SC Stitch Biosciences Co., Ltd. of Japan o e
20 3% S AL E e L R LN B R ITE A A 9. 18. 3
Florpyrauxifen-benzyl 3% EC Corteva Agricultural Technology Co., Ltd T =
5 LO%XUIk BT A WL RF LR AAT IR A ] 75. 15. 30
Bispyribac-sodium 10% SC Zhejiang Tianfeng Bioscience Co., Ltd YT =
50% AR FEFFFL WL BUR B4 TA RA F
22 Thiobencarb 50% EC Zhejiang Wellda Chemical Co., Ltd 562.5, 1125, 2250
98%F ikt B ik 5 245 %% FE AL LA PRA R
23 Pyriftalid 98% TC Shunyi Nantong Chemical Co., Ltd 7439, 148.78. 297.55
o N 1 225 A 7 Y 3] 22 INE
24 15 %P0 B ] L 3 WL RFEAEMB AR A H 12.38. 24.75. 495

Oxaziclomefone 15% EC

Zhejiang Tianfeng Bioscience Co., Ltd
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HFER1
Table 1 (Continued)
TS P 247 K (A R8T s
No. Tested herbicide Corporation Dose (active ingredient)/(g-hm )
34%HAR K TR FWCR AR AR
25 Propanil 34% AS Liaoning Shenyang Harvest Pesticide Co., Ltd 1124.55, 2249.1, 44982
ye  SUMPEHESERTTAMONEVER R R A O3 8095 1605
Pyraquinate 5% OD Shandong Xianda Agrochemical Co., Ltd Uy TR Ees
e TR P LN INE
b, LO%KPIEL LR A A AT 4 7 0375, 1875, 375

Pheprodim 10% EC

Shandong Xianda Agrochemical Co., Ltd =

I T R BB T R 2B R R R

EC: emulsifiable concentrate; WP: wettable powder; OD: oil dispersion; TC: technical material; SC: suspension concentrate; AS: aqueous solution. The

recommend dose is indicated by the underlined value. This is applicable for Table 4 as well.

R B IR R RE IR, IR AN 30 'C/20 C
AR AL EE, S O BB S ) 12 h/12 h, A6
75%, JEHRE N 12000 Ix. W H 4R EE, R EE
2 W VAR R 28 M Ab B2 £ 2 mm AR HE K . AR
SR K EL 315 ds
1.3.2 I R b 1R B i

T B PR U A O R R R A% 1R, 1E R 1S,
20, 25. 30, 35. 40, 45 'C $£ 7 M AabBE; AR 152 E 25 *C/
15°C.30°C/20°C. 35 °C/20 °C. 35 °C/25 °C. 40 °C/25 °C.
40 ‘C/30 C. 45 ‘C/35 C 3 7 M Aab B, B T 6 M 5%
Farp s R, HAb &R 1.3.1.
1.3.3 G RO Fh 1 & 1) 52

RIG W E 0h/24 h (42 W), 6 /18 hy 12 h/12h
(CtHE 12 h 22 %), 18 h/6 hy 24 h/0 h (496 18) It 54
6 B AL B, B O R IR A b e R, HAh &R
1.3.1.
1.3.4  pH X B -1 k1 5% el

%7 Chachlis fll Reddy Ff177 %" 3F 3047 etk BT
H1 pH A 4 54 64 7+ 8+ 93 10 FIZEMTRL, 43 B I 2125
A TR RN R B - Y 35 SR LR, DLZE K (pH 7.2)
Xt . ffH 1 mol-L ™ HCI Bt & pH A 4 (¥ 2 mmol L'
AR — R AU 0 A 1 mol-L ' NaOH 43 5
it & i pH >4 5 1 6 9 2 mmol-L ™ 45 2% — F 2 A 4
L2 pH 9 7 A1 8 1) 1 mmol L BERR A — 45 22
Wi pH 9 9 A1 10 (1 2 mmol-L ™" = H JE H & W 2%
W BTG FRA R, HAb &R 1.3.1.
1.3.5 &5 i3 X Foh 5 & 1) 52

P9 BE 4 04 104 204 404 80, 160, 320 mmol-L ™'
(1) NaCl ¥ ¥, 43 79 ¥ 0 3] 28 A7 5 K 0 XU BE ol 1
B, BTG FRMA R, HAh &R 1.3.1.

1.3.6 7K FX Bl 185 & 1) 52

43 B FREL 0 36.25. 56.1. 84.7. 106.8. 125.5. 142
g f] PEG 8000 ¥& T 500 mL % & 1 /K v, B i i 0.
—0.1. —0.2. —0.4. —0.6. —0.8. —1.0 MPa [{] % i& % &
W WRE 5 KA S Bk [15]. DLZRTR/K X
e, BT IR b 7R, HAh %40 1.3.1.
1.3.7 3PP IR FE ST b1 0 k1 52 )

K FH 78R, 78RR T L SR AR (12 om %
9 cm) H % N dE BRI+, MR ER K 2 5
T, B AR AR 50 RLRE K 0 A EL R T, BE R IR 1% 0.
0.1, 0.2. 0.4, 0.6, 0.8 1.0 cm 3t 7 NAbHE, FEAS4b 7
HE 4R BTG FRM T, R R AR T7
3, PRUE B8R, HoAh 2R A 1.3.1.
1.4 FEIBREFIXT RN E RS0

R0 2 I8 R 26 % Py Al s ik o e ) ) O
K F R, K R L Rl 7 3 S SR N B8 IR
BEE @t EF =21, IWRFEEYRE R
ANFEAFR), OV E AR 10em x & 8 em HIFEZEH .
B M 30 KL, & 47 L, 7R K F AN S K
NIEZEN [ G 16 /8 h Ot/lY); iRJE: (25+5) C;
XTI FE s 60%~T75%] ¥ 7%, Fr 2 =it S e v, A
B 20 Pk, BEATZEH WIS A0 P, HIEALFEAE SRR S 24 h
BEATWE 2 . A HCL-2000 17 7E 2U M 5 15 1 21 1 22
J TV W5 Sk B 9 6 24 i T S0 om, WY 450 Lohm
3 77 0.275 MPa, fF AL B E 4 . ML ¥ 265 7t
FH 5 K R0 DX e ) 252 55 30 R A B B 4100 ) 232, O R
bR 2 R Ay e 428, g RbR AR TR R (90%~
100%)~ S5 PEE T (70%~89%) Wi MEHHUE (50%~69%).
ToiEME (0~49%) ", 255 21 d, GiilfEiE bR s, JERR
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T TR SRR RS AN [ A 85 PR £ 38 7 1 % A 27 7 245 79 ) B 3 1375

E b b 38 o0 6 =, v SRR 50PN i A 2R
1.5 BIBESH

W 56 B 18 ) Excel 2010 ¥ ¥, DPS 7.05 4 {F
o Duncan # £tk Z LT Z R B EE . A H
SigmaPlot 14.0 B 47 i 400 & o WY & & | Wi K48 H
RS A R[N e SN 7 1T 1 e S o /A W

e, ERETR S5

= — 10000; 1
MrsRcE = —mxmrm <0 M
AR FEE = ZNi/Di: (2)

i=1

TAGHRRTE = 3 NiDy/ Y Nis 3
P = [(Wek = Wo) /Wek] % 100%; S
Z=[(Fck - F)/Fck]x 100%. ®)

rfe N O H R R R F R D, AR LI R R
(805 0 9 B R eI I . POy 6 R (%); Wk
Jysob B LHLGE TR (g)s W, N AL PR 6% T () Z R EHD
12 (%): Fox XA EL FO AL B PR E .
R [ U 77 FETE 9 4 W B K 9L B aa O
R B R R SR R B 2T R
G = Grax/ |1+ (x/x50)" | - (6)

o x KA, IR, MR UREE; GOk Ehik
B 3B UR BN x B T R 2 s Grae N K R B
185 x50 B K BN 50% I B K# . Ehk fE. 4+
KBS k NITRERL

100 | b 3

80

60

40 |

A & % Germination rate/%

20

d d

15 20 25 30 35 40 45
)% Temperature/C

B IR BE L K 3 B 3 36 b 52 B R R Y
i) P 401 45 1A 22 77 R -
E=a/{1+exp|-(x—tg,)/b]}- (7)

N E SRR I 8] 9 x I RR T HTBA A 35 a HE K
B sy RN R FRILE] 50% N HIREL b AT R,

2 HR50M

2.1 REXMFIALZBEN

S5 R, WK A KL Fh - 7E 20~40 °C iR B
%At T B RE A &, £E 25, 30, 35, 40 C HIR &N,
B R FAE 90.00%~ 94.67%, B K F i i I IR N
35 °C; Wid FEALE 15, 45 °C W, Fh 7B K (& 1),
Uk Ah, FEAE I 20~35 °C P, B E IR T
TR K 1 X T R R0 B 50% FIT 77 B A B[] 2 R
Wb, B RARECA WIS & (3R 2).

£ 30 °C/20 “C. 35 C/20 ‘C. 35 “C/25 C. 40 C/
25 C AR A, BEOK RN XCE B R F 1R
90.00% LA F, Hh 35 CR5 CHfaf Rk Ehm, N
96.00% (& 1), H A & Z2 15 2 50% Fr 75 2 0 (8] 2 5
W R P ER = (R 2). MIRE R E 9 25 C/15°CL 40 'C/
30 'C. 45 °C/35 °C I, BEK N Rl 1 0 K 2 B 3
% T Ho A R B AL B (P < 0.05) (1 1). R, 1H 4%
AT K R IR o 1) B B R R JE R 35 °C, AR
SR AN RER 0 R B [ R B R LN 35 °C /25 °C s
22 RBXMFIELZBIEN

7E 6 /18 hy 12 1/12 h. 18 1/6 h. 24 h/0 h O /2
T e L
S
g 80
=
2 60} ¢
g
£
8 40
&g | 4
iz ’_"‘ .
. IEEENEAEE A

25/15 30/20 35/20 35/25 40/25 40/30 45/35
JEIT IR Light dark tempertaure/('C/°C)

B 1R RER B A R A XU B R R Y SN

Figure 1 Effects of temperature and light dark temperature on seed germination of Eragrostis japonica

AFENGFRER R A BN Z R R E (P<0.05); FHE.

Different lowercase letters indicate significant differences between each treatment at the 0.05 level. This is applicable for the following tables and figures

as well.
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Table 2 Effects of different treatments on the seed germination of Eragrostis japonica
TERACHE  BIRS0%PT P A (A HRAREL || AR ACHE Variable BRS0%FT  “FI5HE K IR &k
Constant TSR Mean germination Germination temperature/ FRELWF[E]  Mean germination Germination
temperature/‘C tgs,/d time/d index (C/C) 1y, /d time/d index

15 - - - 25/15 - 9.36 £0.05a 0.29 £0.03e
20 4.02+0.07a 11.73 £0.04a 0.89 +0.03¢ 30/20 2.71 £0.02a 9.15+0.01b 1.61 £0.02¢
25 3.19+0.10b 11.08 + 0.06b 1.51+£0.03d 35/20 2.21+0.07b 8.90 +£0.03¢ 1.88 £ 0.03b
30 2.74 £0.13¢ 10.80 £ 0.08¢c 1.66 +0.02¢ 35/25 1.88+0.07¢ 8.76 £ 0.04¢c 1.98 £ 0.04a
35 2.09 +£0.08d 10.45 +0.05d 1.88 £0.03a 40/25 1.96 +£0.11c 8.82 +0.04¢ 1.86 £0.01b
40 2.10+0.14d 10.46 + 0.06d 1.78 £0.01b 40/30 2.01 £ 0.06b 8.77 £ 0.04¢ 1.19 £ 0.03d
45 - - - 45/35 - 9.27 £ 0.08ab 0.16 £0.01f

) B0 A AN BEOK G R B AT A RE A . W0r a8 A8 Ay

6 5 JR 45 RIS F) 12 1 B, 9% 6 d 5 L - Wl AT i

R AIILE 90.00% LA L, T 45 SR A R L WK AR £

BT EIE TR () 2)0 U I B K 0K R T 1 W 2

BT B S wif

23 pHMMTHEHEM E ol

TR K a0 R B M T A& B pH I BT . 0

pH £ 4~ 10, & 4b P K FAE 80.67%~ 95.33%, &
22 pH 29 9. 10 I, HoAth kb B[] 6 9 & 22 & (P < 0.05)
(Bl 3). R E 1% pH K2 0 7E 4.5~8.5, & & H KA
JRCHE Foft - 117 R, 50 B R DK R XU 7 K s 5 3 R 1
JRUKS o

2.4 ELREME XM FEE & RIS

BE % NaCl ¥R 5 1 T 57, WK 20 U RP 7 & R
R B %, 24 NaCl K B35 %) 160 mmol L', Fi 7
T A K (Bl 4). NaCl ik 5 5 8K 50 KB - 11 B

100

N

o 80 |

e

g

= 60

<

£

£ N

S 40 R/ I Light/dark
o - 0h24h
B o 6h/18h
4 L ~ [2W/12h
;5 20 - 18h/6h
= -+ 24h/0 h

O N

1 23 45 6 7 8 9101112131415
1577 K E Incubation time/d
2 EREEARTRER A X E T HA & B2
Figure 2 Effect of photoperiod on the seed germination
of Eragrostis japonica

72(CK)4 5 6 7 8 9 10
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3 pH MEKRMNEFHFIH LN
Figure 3 Effect of pH values on the seed germination

of Eragrostis japonica
AR FEAELIETTFEN G =9137/[1 + (x/95.32)""]
(R*=0.99, P <0.01), 30L& % 50% f¥) NaCl ¥
J4 9532 mmol-L ' » NaCl i ERITHEIEK: T #5 % 50%
FIr 75 2 I () 1P 38 W5 A B 18], [R) B9 R F8 B2 R FF
3 (K 3). RUth, 358 i 35 20 h R K T R () B
KA —EMEEH .

2.5 KB FHELHZN

B K o R o B 4R T R R S5 K B 0B it 2 7
2N G =91.98/[1 + (x/0.35)°|(R* = 0.99, P < 0.01)
(K 4), £ 0~—0.2 MPa ) 7K 335 Bl 4, 88 2K S X
Tl 7 85 K FAE 80.67%~ 94.67%, B % /K H 1) BEAK,
FAE K R A B R 1 B R R A3 T R ARG, 0 o) L R %
50% T iI7K#N—-0.35 MPa, TMi7K34#E—0.3~—0.6 MPa
I, B R F N 8.67%~ 54.00%. B & /K 2 1) BRI,
B B 5 50% T 5 S A N 1) R SF 349 1 o ) S
T, R IR 2 BRI (R 3).
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% 6 3] TR A5 TR XS AN [R) B 358 DR 3 F) 3 2 4 A 2 9 ¥ 24 590 A B 1377
100 Iy i 100 I b i
2 c = l
,\_. E 80 B : = 3.56
; i G =91.37/[1 + (x/95.32)**] S 1 GEOLIBLT (/0357
g i 2 g i R*=0.99, P<0.01
% 60 L | R2=0.99, P<0.01 % 0 | i
£ i £
g i g i
g 40 | & 401 :
¥ i 5 i
= 2 532 mmoliL = 0 -03smpal £
i i *
0 AN 4 ' b x
0 100 200 300 0.0 -0.2 -0.4 -0.6 —-0.8 -1.0
NaCl #¢J NaCl concentration/(mmol-L™") 7K# Osmotic potential/MPa
4 ERAMBFNZKEE X REK HI X E T 1 0A & OS2
Figure 4 Effects of salt stress and osmotic potential on the seed germination of Eragrostis japonica
"3 A[E) AL EE 3 REK N X B T R & B S0
Table 3 Effects of different treatments on the seed germination of Eragrostis japonica
A NaCl - BiRS0%HT P34 R i) HIRIEEC || K% Osmotic  HIRS50%HT P Eij AN (] i R AL
stress/ TR R]  Mean germination  Germination potential/ T ERSE] Mean germination  Germination
(mmol-L™) tgs,/d time/d index MPa tgs,/d time/d index
0 2.37 +£0.05¢ 8.95+0.02¢ 1.80+0.01a 0 2.46 = 0.09¢ 8.99 +0.04d 1.77 £0.02a
10 2.64 +0.08d 9.07 £ 0.04d 1.67 +£0.01b 0.1 2.72+0.01b 9.11 £0.02¢ 1.59 £ 0.02b
20 2.90 +0.08¢c 9.16 £ 0.03¢ 1.55+£0.04¢ -0.2 2.90 + 0.45b 9.17 £ 0.02¢ 1.41 £0.04c
40 3.83+£0.03b 9.56 £ 0.02b 1.31+0.02d —0.3 5.04 £ 0.06a 10.21 £0.03a 0.62=0.01d
80 4.39+£0.05a 9.89 +£0.03a 0.97 £ 0.02¢ -0.4 - 10.11 £ 0.06a 0.47 £0.01e
160 - - - —-0.6 - 10.00 £0.01b 0.10+£0.01f
320 - - - -0.8 - - -
2.6 IEMIREXFFIHLBFMW s 100y
o 1
- 2 s s g [ | G =84.44/[1 + (x/0.15)#
R TR L T 0 2 5 1 R 2 S N W
S . 98, :
Y75 FE N G = 84.44/[1 + (x/0.15)'F] (R" = 0.98, P < 2oL\ |
& 2 VA =y v 5 |
0.01) (K 5), Bt A #6 T % 52 (0 T vt T4 A it IR e o & ;
27 N 5 o= N E 40
E P A SR B ) A AR 50% IR R AR T 3
0.15 cm, 4 #& Bl 3% B2 I& #] 0.8 em I, B Jo v H % 20|
o B, BT LA R I K R R R 2 = T
0.0 0.2 0.4 0.6 0.8 1.0

2.7 FEHBRERX RN ERBREE M
2.7.0 B A B2 R 0 A K SR R 1 S e

TS A 21 d R ORI, LR R B
B TR SRREE RN AR R PN DR
TR TR PN A R R X RO R
IS P A i, RS TR T B A R K 96.28% LA
b BRBM ] R IE 86.67% LA L (R 4); {H A PelE E
T o T K R X B A 2, 7 S s (K7 B 100 g-hm
T, 5 5 RN 20.75%, BB KON 33.33%.
g SRR, B A bR R A 1 L A A3 24 750 3 )
KRN AR A A5 v P 1

JEFIRE Sowing depth/cm

B 5 #ER0REE X R K N R B F B & RS20
Figure 5 Effects of sowing depth on the seed germination
of Eragrostis japonica

2.7.2 51 A0 24 RN RAEOK Sl XU () 5

Wi 2 1k 7 R A 9 o, e TR A XU ) I A
MR EFE (3R 5) fhiliR sl BT, R BE R R
BPE B b e e R R DA R P v R PR
IR RS ] S5 24 S0RE DR B, o 41 6] 5 i)
79 98.64%- 94.61%- 99.06% 92.18%. 99.36%. XL Ff
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Table 4 Activity of different pre-emergence herbicides on Eragrostis japonica

I Bk 257 FIHE (A XU ) . A E RS ficg I R
No. Tested herbicide Dose (active ingredient)/(g-hm °) Inhibiting rate of stem number/% Inhibiting rate of fresh weight/%
270 100.00 + 0.00a 100.00 + 0.00a
60% J HE[ZFL i +
Butachlor 60% EC 540 100.00 £ 0.00a 100.00 £ 0.00a
1 080 100.00 + 0.00a 100.00 + 0.00a
25 0.00 +0.00c 3.64 £0.70a
0697 IR B R 24 s .
2 Oxadiargyl 98.2% TC 50 13.33£3.53b 9.46 + 3.66a
100 33.33+£3.33a 20.75 + 8.10a
65.63 80.00 +3.33b 93.61 £1.02a
96% Vi HAA IR 24 + +
3 Clomazone 96% TC 131.25 93.33+£3.33a 96.98 + 0.87a
262.5 100.00 + 0.00a 100.00 + 0.00a
25.52 83.33+£3.33b 97.98 £0.27a
97 it Tt 5 i J5 24 + +
4 Mesotrione 97% TC 51.03 100.00 £ 0.00a 100.00 £ 0.00a
102.06 100.00 £+ 0.00a 100.00 = 0.00a
; - 131.25 100.00 + 0.00a 100.00 + 0.00a
s 500gL A EEAL 262.5 100.00 = 0.00a 100.00 = 0.00a
Pretilachlor 500 g'L ~ EC
525 100.00 + 0.00a 100.00 + 0.00a
78.75 83.33+£3.33b 93.91+1.18b
30%5 R 7L + +
6 Anilofos 30% EC 157.5 100.00 £ 0.00a 100.00 £ 0.00a
315 100.00 + 0.00a 100.00 = 0.00a
22.96 66.66 +3.33b 80.04 £ 0.66¢
98% LA Sk IR 24
+ +
7 Oxyfluorfen 98.00% TC 45.92 83.33+3.33a 89.91 £ 0.44b
91.84 86.67 £ 3.33a 97.19 £ 0.55a
247.5 100.00 = 0.00a 100.00 = 0.00a
33% — HH IR LI + +
8 Pendimethalin 33% EC 495 100.00 £ 0.00a 100.00 £ 0.00a
990 100.00 + 0.00a 100.00 = 0.00a
112.2 50.00 +£5.77b 74.46 £1.83¢
97.1% W& 5 JR 245
+ +
9 Oxadiazon 97 1% TC 2243 73.33+£3.33a 85.10+£0.91b
448.6 86.67 £ 3.33a 96.28 £ 0.47a
450 100.00 = 0.00a 100.00 = 0.00a
48% ] R AL " "
10 Butralin 48% EC 900 100.00 + 0.00a 100.00 £ 0.00a
1 800 100.00 £+ 0.00a 100.00 = 0.00a
225 83.33+£3.33b 96.36 £ 0.54b
40%0 4115 T A 711 + +
11 Prometryn 40% WP 450 100.00 + 0.00a 100.00 £ 0.00a
900 100.00 + 0.00a 100.00 + 0.00a
84 80.00 +5.77b 93.08 +£2.99b
97% A IV B i IR 24
12 Pentoxazone 97% TC 168 90.00 £ 0.00ab 96.49 £ 0.07ab
336 100.00 £ 0.00a 100.00 + 0.00a

) 41) A [R) - RER 7 [7) 24 711 AS [ 77 = ) 22 5t B 3 (P < 0.05). 3RS TAJ

Different lowercase letters indicate significant differences between different doses of each herbicide at the 0.05 level. This is applicable for Table 5 as well.

http://cykx.lzu.edu.cn


http://cykx.lzu.edu.cn

6

T TR SRR RS AN [ A 85 PR £ 38 7 1 % A 27 7 245 79 ) B 3 1379

it 8 ) OO BT L P TR U R R PR 1 R
ficf = 061 R AE 71.13%~84.70%, TT 1 g iy Bk e >k 4
P (1) £ 3 24 7)o T SR R i o W E g K .
WS BR TS  SRCARCPEE W TR AR BT L = M A R A oK
SR B PR O PR A 2, O R A R AE 5.34%~43.21%.
3 i
3.1 AR5 E F X 5K 0 XU E 85 & B 52

A TR D, B AR B E R B 20~ 40
‘C NIIREHE K, &G F AT, X5 KB E =
RS BE 4T, W R GO RN A AR A g
FEFR 2 — o SR8 Ko A% v i 3 8 2
YRR R IR 1, G0 58 FE L o & BlORF 2L )R] Sk 4%
R T A AR O IR B (R R T B R R,
R I A2 A P 8 000 75 %A, A e R s ph 1
X 8 T SRR U 0 B (Eleusine indica)
MBS (Echinochloa crus-galli) > 55 75 5 18 A1 2 15 4%
BT RTCHE ZR . A, 6 R & 8K 51 R
BR[0T AR 2R S R (Panicum
bisulcatum) ', 1 % (Eclipta prostrata) ©" % # ¥ 1£
G T RE KA — 8. R Ak, B X By
RLRf € T AR 2 R g3 A AL BRI R B R, bk
i RS, R R R TR A
FERR AR RS /N T B8 ) 22 BV L B8 - B it A7
) RE B4 T b, Fo R P 7 R IR E
TR VR BER IO R B, 4L T 0.8 em PR BE B JC VA
Ko PRI, B AT 3 0T 3E ook A R A A it ke 4 R R oK
HIREL T K

ik BP0 5 TR A T B Y R R, A
pH 4~ 10 Py 3577 # & 7 A FC R B, WK AR
FERh AR %0 L R RE RE A &, HLXE 2R 23 i 52 11 45
5, £ 95.32 mmol-L ' NaCliK J& T 8§ K % 9 50%.
PRI I - 398 1 A 5 5 3k U 3t e DA B o) A oK e R
MR F AL Ff . KA N—-0.3 MPa B, LRS- 358 5
AL 10% BT, Bk 0 A T T8 R R AE 50% f2
A, R KA R AT K HIRE R A . BEE
KT, B KRR B, H T KRS H
K TRACRA, LTS /KEXBMWA, KHiE
P24 0 MPa, B0 A B K 28 B e, 3 AT RE A2 K AN
NEAE K KA Z TR Rz — . Bk, 7oK
SR B b 0 A B A8 ) N PR R R, AR E =

B KI5 BB R R T R R A L K
R A — B0, AT 94 SR T3 AR K R
A 5 1 AR K A R B TT 6 8 7
MBI, 6 5 S e, I B B 9
L, b R R AT B

32 FREIRE FIR KA R & H R

RS Exor s EE R B KR
TV O Ay X AR AR, B BE s, T E
f& F KRG AR 7 o FE TR K 0 XU RE 119 K T AR R AR I
AT RE S IE R T T R kg Y
W 5 R B 2 500 AT - 498 A B 24 50) B8 A RICH ) A K
AR B DO BT T 4 A Y AR 14 SRR
T JRRE o 38 A B v R R o AR AT, TEREOR N
WE KA E R, SIS 2 ) T R
Jie . B 5B A5 2 5005 IR, mTSR A < —H—
A7 B B B 2, X T ET A A A R M B A 2
B 6 3R A, 5 25 A B ]k 4 1 e
7N TS RN R 25| P D (RS 2 ST
X R ) ST . A, AR S B R RLAR 4 AN ] H X
K R ol e A 5 B s o 7R BE A ME R SR gk % 0E H 24
A, w0 P R i 32 B T K B R EOE D BOK R
Mo R B ad P 22 ) 7K R i P L A R s O AE R
b A B () A FE e R AR R 9 = bR T A ) vz AR
Gy R A2 F AT AR T /K BB R I A DL 2

TR A R AL (ACCase) 24157, K HAE
Hafise—, KA SH MR
BT AR O SC R R, BT I K R B R
B TS AR, AU .
Pk 55 e R 2 TR R B[R] S ACCase 2411 771, {H I
e Pk 5 i R 2 R 5 i % A A B YA K R XU, T
FUR BB IR ORI, o i B R AT RE R M 2
>J 6% 0 A FH 751 5 T 5 AR K R R RS g B i
AEPUAITE . H TS WA DL K 0 XRS5 IR R 5
2570 /b, o TR R I B v B S T T
& T HEARAR A B BB R, BE Ik B E 55 ]
AE 2 3 B K 0 KUEL BT VR SR i) 2 R R . A
AR T M A B R B, R A R B
TR SO MR W O . AR A, T R B R
bt A s RS L R TR R O R R R FE O T AR )T,
FE KA HHAKR B H R itk — PR A

IR B BT TR K IR 97 47 ) [, A
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Table 5 Activity of different herbicidal stem-leaf treatments on Eragrostis japonica
N . IF=ER 5%, 2 1] 3% i 1] %
e PR IR BRI
No. Tested herbicide ) 0se (active 5 nhibiting rate o 1 1t1ng rate o
ingredient)/(g-hm ) stem number/% fresh weight/%
26.25 20.00 +2.89b 19.02 +2.69b
20% IR HEHE 7T 73 B 2 7
52.5 28.33 + 1.67ab 36.02 +2.46
! Cyhalofop-butyl 20% OD a a
105 38.33 £ 6.01a 42.00+3.11a
33.75 6.67+1.67b 4.13+2.08b
6% — ik 0 ] 3-8V "
2 Tripyrasulfone 6% OD 67.5 11.67 £ 1.67ab 1146 +2.37a
135 1333+ 1.67a 12.62+4.41a
7.5 333+ 1.67a 1.17 £ 0.45b
3 25 gL TSI T 23 W 0 5 15 5.00+2.89a 3.11+0.93ab
Penoxsulam 25 g-L. - OD
30 833+ 1.67a 8.71+3.14a
9.87 0.00 + 0.00b 3.04+£0.27¢c
05 %M N 5 1k [ 24 4 +
4 Pyribenzoxim 95% TC 19.74 333+ 1.67a 6.24+0.41b
39.47 5.00 £ 0.00a 9.27+0.27a
30 75.00 +2.89b 93.92 +£0.37ab
10%oM 38 AP 2512 7L I + +
5 Metamifop 10% EC 60 83.33£1.67a 97.18£0.33a
120 86.67 £ 1.67a 98.64 +0.16a
93.75 13.33 +1.67b 18.23 £3.23b
25% — G IR IR 12357 771 +
6 Quinclorac 25% SC 187.5 18.33 £ 1.67b 21.52+2.21b
375 30.00 +2.89a 43.21 +1.86a
56.25 833+ 1.67c 11.66 +3.52¢
25% WU it B I 7 7 + +
7 Benzobicyclon 25% SC 112.5 65.00 +2.89b 70.15+1.29
225 76.67+1.67a 84.70 +1.92a
9 0.00 + 0.00b 3.52+0.26a
3% ST IEE P 7L I + +
8 Florpyrauxifen-benzyl 3% EC 18 333+ 1.67a 4.96+0.76a
36 5.00 £ 0.00a 5.34+£0.74a
7.5 40.00 + 2.89b 62.53 +1.59b
10% X E Fik 8 7 771 + +
9 Bispyribac-sodium 10% SC 15 55.00 £ 2.89a 70.42 +2.52ab
30 60.00 +2.89a 74.47+3.52a
562.5 5333+ 1.67c 66.83 +0.99¢
50% AT 7L L
10 Thiobencarb 50% EC 1125 61.67+1.67b 87.00 +0.52b
2250 78.33+1.67a 94.61 = 0.84a
18.23 51.67+1.67b 61.27+1.51b
98% A i ik S5 24
11 Pyriftalid 98% TC 36.45 56.67 £ 1.67b 64.53 +1.76b
72.9 65.00 +2.89a 71.13 £0.88a
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GRS
Table 5 (Continued)
- TN 15 ( RS % 1|33 i 2R ) o
5o A FURCH R PREIE BRI
No. Tested herbicide ) 0se (active N nhibiting rate o nhi 1t1ng rate o
ingredient)/(g-hm ) stem number/% fresh weight/%
12.38 18.33 +1.67¢ 42.45 +0.95¢
15 %o M8 158 B i L 0 + +
12 Oxaziclomefone 15% EC 24.75 56.67 +3.33b 61.19+ 1.59b
49.5 70.00 £ 2.89a 81.69 = 0.63a
1124.55 60.00 + 2.88¢ 66.62 +0.74c
34% K -
13 Propanil 34% AS 2249.1 78.33+1.67b 95.31+0.13b
4498.2 96.67 +3.33a 99.06 + 0.20a
40.13 20.00 +2.87¢ 25.66 + 6.89¢
SOl S 8 T 43 0 7 . s
14 Pyraquinate 5% OD 80.25 45.00 £ 2.89b 62.67 +0.49b
160.5 86.67 £ 2.89a 92.18 +1.14a
93.75 80.00 + 2.88b 90.64 +0.51ab
10% 4 P 5 L
15 Pheprodim 10% EC 187.5 91.67+1.67a 98.75+0.39a
375 93.33+3.33a 99.36 +0.19a

P EL At D12 95 2% 0 1% 2 3 F 245 7K1, 40 b B 3%
B 55 LA B 2 8 TR 24 5750 A2 5 TR o RS R R XU )
A2 B o R D Y R A L SR 2 R
B A A EEE . AR AR S Nt AT
T 22 T I R X A A TR X PR A R G i 24 i
B, TR BONLOT SR 2 e T 206, R R K
R REAL S B BRBOR

4 4

WE T 7R K R0 X 0T AN ) A 555 R 7 o Bz 1
07 328 H BE W B 6 B K 0 XL ) B R 31 45 R 3R
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