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Effects of barnyardgrass on rice growth and yield traits, and determination of its
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Abstract: This research aimed to clarify the quantitative relationship between barnyardgrass (Echinochloa crus-galli)
density and Oryza sativa growth and yield loss, and establish an economic threshold model for its control. Pot and
field experiments were conducted to systematically evaluate the competition effects of 0—25 plants'm *

barnyardgrass on rice growth traits (plant height, tiller number) and yield components (effective panicles number,
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filled grains number, 1000-grain weight) in both direct-seeded and machine-transplanted rice systems. Regression
models were used to analyze the barnyardgrass density-rice yield loss relationship, and a control threshold model was
constructed based on crop parameters. Pot trials showed that at =7 plants-barrel ', rice plant height and tiller
number were suppressed by 25.15% and 80.82%, respectively, exhibiting significant density-dependent stress.
Field data indicated that 25 plantsem * barnyardgrass reduced rice height by 15.27% in direct-seeded rice and
24.07% in machine-transplanted rice, and reducing effective panicles number by 70% —80% , filled grains number
by 45.55% and 52.80% , respectively, and 1000-grain weight by 3.46% and 3.86% , resulting in 86.44% and
89.40% yield loss in seeded and machine-transplanted rice, respectively. Regression model analysis indicated a
quadratic relationship for direct-seeded rice (y=1. 0870 x*+1. 1526 x— 4. 0842, R*=0.969) and a linear response
in machine-transplanted rice (y=11.6774 x—15. 1928, R*=0.948). After calibration, the economic thresholds for
weed control were determined to be 2.55 (direct-seeding) and 1.63 plants*m ° (machine-transplanting).
Barnyardgrass reduces rice yield primarily by inhibiting tillering ( >>42% reduction rate) and subsequently affecting
panicle development ( =>70% reduction in effective panicle number). The dynamic threshold models established in
this study provide a basis for the precise control of barnyardgrass under different rice cultivation modes. These results
reveal differential responses of direct-seeded and machine-transplanted rice to varying barnyardgrass density stresses.
This information holds significant practical value for constructing precision weed management systems.

Key words: barnyardgrass density; rice; direct-seeded and mechane-transplanted ; yield; economic threshold
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! , IK FGBE 5 M 99. 40 cm i /> F 74. 40 em K growth characters of paddy rice
A 25. 159 3K AP BEHON 24. 330 51 4. 674 - o o PHIR PR Tllers - TRK
BE % 1k 80. 8294 (plant- barrel ") (cm) (%)  (No.-plant ") (%)
0 99. 40-+4. 60aA 0.00 24.33+4.51aA  0.00
2.1.2 A [ R R R R R 7 AR B R 1 93.9743.93abAB  5.47 15.00+3.00bB  38.36
Bl B L N O30 58 7 b - A KR AT A 2 93.40+1.73abAB  6.04 12.33+1.15bB  49.32
BN 22, 00 FE 2 3. 3341, AR %R 84.85% 3 89.3043. 56bcABC 1016 12.001.00bB  50. 68
(£ 2), BB SR E 117, 33 Hi 9 2 39. 00 ¥ - 4 88.1746.43bcABC  11.30 11.67+1.53bB  52.05
LR R R 66.76% . TRIEAUM 22. 37 T ER 5 83.3743.37cdBCD  16.13  6.331.53¢cC  73.97
21.67 g, FEMRAR N 3. 1300, IAFH™ & A 43.43 6 78.67+2.15deCD  20.86  5.00+1.00cC  79.45
FEARZE 11,40 g4 "R R K 73.75%) . 7 74.4047. 92eD 25.15  4.67+1.53cC  80.82

MK FE BT B v WA R R R X UK BD: ! %% [ Barnyardgrass density; PH: #£ & Plant height; PHIR : #£ %

w1, B (Ofk- B, KA i # Plant height inhibition rate; TRR: 43 BE ¥l /> % Tillers reduction
W e e e e \ rate; 8 5B AR [ K NG FARE 430 R R AE 0. 01 F10. 05 /K- 25 5 [ 35,
FEOR BB 2, 7= o e e 5 B R R o R 0 (1~7

I [A] The different capital and small letters mean significant differences at the
PR-AR Y KRR B W AR /N B >, R 0.01 and 0. 05 levels, respectively. The same below.
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Table 2 Effects of different E. crus-galli densities on yield traits of potted rice (yellow ripening stage of rice)

BD (plant+ EP EPL FGPP FGL T2 1000-grain TGWL s YL

barrel ") (No. *barrel ") (%) (%) weight (g) (%) Yield (g-barrel ') (%)
0 22.00+2. 60aA 0. 00 117.33410. 26aA 0.00 22.37+£0. 12aA 0.00 43.43+1.80aA 0.00
1 10. 67+2.50bB 51.52 113. 00+2. 65abA 3.69 22.20+0. 26abAB 0.75 28.0742.08bB 35.38
2 9.0040. 00bcB 59.09 102.3349. 29bcAB 12.78 22.10+0. 10abcAB 1.19 26.77+2.19bB 38.37
3 8.3343. 00becBC 62.12 91.67+2.31cB 21.88 21.97+0. 31abcAB 1.79 21.9042.19¢C 49. 58
4 6.33%+1.50cdBCD 71.21 88.67410. 26¢B 24.43 21.93+0. 21abcAB 1.94 20.0741.53cdC 53. 80
5 6.0041. 00cdBCD 72.73 55.0049. 85dC 53.13 21.83+0. 29bcAB 2.38 17.5041.65dCD 59.71
6 4.00+0.00dCD 81.82 49.00+6. 56deC 58. 24 21.73+0. 31bcAB 2.83 13.77+1.71eDE 68. 30
7 3.33%+0.50dD 84.85 39.0046. 56eC 66.76 21.67+0. 31cB 3.13 11.40£0. 69¢E 73.75

EP: A %L Effective panicles; EPL: f 2 B F& I 2K Effective panicles loss; FGPP: %50k % Filled grains per panicle; FGL : 5247 8 25 2K Filled
grains loss; TGWL: TR 5 F# Ik R 1000-grain weight loss; YL: =& 125 % Yield loss. T[] The same below.

E1 AEABEZEXNKEEEMEN
Fig.1 Effects of different E. crus-galli densities on rice yield
0.1.2.3.4.5.6 F1 7 £/~ FAMB S AL BRE. 0, 1, 2, 3, 4, 5, 6 and 7 represent the number of barnyard grass (E. crus-galli) plants per barrel.

TRk WS R R AT AR R S A (AN R4 DGHR Ky ) B, S A R A KR A K A7 A o e
R A RET R

2.2 wiEXEER

2.2.1 ARFEHF KRS SBEMR R KRR AL R B oR (R, EB R EE A 0 % 25
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A7 7 R 0 A R X AT S A B AR o BE R O3 & 25 ke m 2, KRR kv B B B R ML K R A2 0 4
FREETE 25 . YRR N Tk -m 2, PR AR O SOK R bR R S E R R R R M E =3 om 2
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Table 3 Effects of different E. crus-galli densities on the plant height and tillering in rice (yellow ripening stage of rice)

BD B4R Direct seeding rice HLAi f& Machine transplanted rice
(plant-m ) PH PHIR Sy BERL TRR PH PHIR Sy BEXR TRR
(cm) (%)  Tillers (No. *plant™ ") (%) (cm) (%) Tillers (No. *plant ") (%)
0 114.5040. 79aA 0.00 11.83+0. 88aA 0.00 115.83+3.37aA 0.00 22.5840. 88aA 0. 00
1 114.2940. 89aAB 0.18 11.42+0. 83aA 3.52 115.2740. 59abA 0.49 21.58+2. 30aA 4.43
3 110. 96+0. 39bB 3.09 9.50+0.43bB 19.72  113.31£0. 34bA 2.18 18.50+1.82bB 18.08
5 105. 2840. 65¢C 8. 06 8.50+0. 58cBC 28.17 109.78+2.07¢cB 5.23 18. 00+ 1. 96bBC 20. 30
7 104. 08=+0. 83cdC 9.10 8.2540.42cdBC 30.28 102.95+1.62dC 11.12 16.00+0. 98¢BCD 29.15
10 101.8540.57dC 11. 05 7.5040. 58deCD 36.62 102.73+0.40dC 11. 32 15.83+0.43cBCDE 29. 89
15 97.9341.22eD 14.48 7.42+0.17deCDE 37.32 96. 134+ 1.43eD 17.01 15.17+1. 17¢dCDE 32. 84
20 97.58+4.41eD 14.78 6.8340.79¢fDE 42.25 89.22+1.17(E 22.98 13.50+0. 79deDE 40. 22
25 97.024+1.56eD 15.27 6.17+0.43fE 47.89 87.95+1. 31{E 24.07 13.00+0.47¢E 42.44

3 2ok 91 U5 3 AT L A [ R e B X 9 AN AL A K
R ok e % 43 BE A R ) O 2 S e LG AL AT R
T PAEE A% . U i 2 A5 R X B 4% ML 475 7K A5 Ak v 11
PhA BCR B R, H O R 4 ) y=0. 14272 —
3.9198x+119. 9101, y=—0. 22692°— 1. 5827x+118. 7819,
LI KR Y 23 BE TR BE AT & Rl B 5 R Ry y=
0. 06432 —1. 3361+ 13. 2460; ML I 7K &5 () 43 BE ] 5
FFE TR BB R, JrFE hy y=23. 7140e """ ($4),
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ML K R A SR BO 280 i 2> 2 84 4~ - m 7, PR AR R hy
70% . 45 B 92k K 142, 67 [ = 67. 33, il K Kk
52.80% (£ 5) o Xf 1 /K A A 250 B B3 K% o Tl S 4L
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i £ B Y X Y 0L G B R A L O R 4 Ol y=
—4.47692°+12. 58022+ 287. 4603, y=—0. 82792+
2.5292x+119. 9048 3% 3 W] 15 1 7K Ff 1 1 S bz 5 B
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Fig. 2 Effects of different E.
tillering ability of direct-seeded rice under field conditions

0.1.3.5.7.10,15.20 1 25 £/ G m* B RERI AL (9 BR B, A TRNE 748
F R Ak ) 22 5 W3 (P<<0.05). TR, 0,1,3,5,7, 10, 15, 20,
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(=]

crus-galli densities on the

represent the number of barnyard grass (E. crus-galli) plants per
square meter. Different lowercase letters indicate significant differences

among treatments (P<C0.05). The same below.

=) =] mm3 ==m5 w=]

0 ez | () s== |5 e () w25

%4
%
%
%
%
%
%
%
%
%

SN ]
Number of tillers (No.-plant )
R

3% 5 K H Days after planting (d)
E3 BEREZGTARBEREXYLIEKESENZNE
Fig. 3 Effects of different E. crus-galli densities on the tillering

ability of machine-transplanted rice under field conditions
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Fig. 4 Effects of different E. crus-galli densities on the Fig. 5 Effects of different E. crus-galli densities on the plant

plant height of direct-seeded rice under field conditions height of machine-transplanted rice under field conditions

®4 AEAZEENEHEESKBEESMSENTESH
Table 4 Regression analysis between the different densities paddy fields of E. crus-galli and plant height, tillers of paddy rice

i H KRS A7 I Y5 A R* F P
Item Rice type Fit method Regression model

7= IER L B % Linear y=—2.49292+117. 2942 0.9065 329. 6071 0. 000000
Plant Direct Xt # Logarithmic y=—9.2619In x+118. 0041 0.8631 214. 3747 0. 000000
height seeding Wi £ Conic y=0. 14272 —3.9198x+119. 9101 0.9217 194. 3272 0. 000000
rice T PR B Power y=118. 4905+ %" 0. 8528 197. 0274 0. 000000

H6% Exponent y=117.7808e * "7t 0. 9064 329. 4231 0. 000000

B A H £k Linear y=—3.8517x+122. 9417 0.9419 551.5196 0. 000000

Machine X} 41 Logarithmic y=—13.3398In 2+ 122. 6582 0.7794 120. 0925 0. 000000
transplanted £k Conic y=—0.22692°—1. 5827x+118. 7819 0.9587 383.1219 0. 000000

rice R Bk Power y=124. 0318z *'** 0.7585 106. 7958 0. 000000

48 %1 Exponent y=124.5920e """ 0.9340 481. 4081 0. 000000

5y B ER 3 E] B4 Linear y=—0.6931r+12. 0671 0. 8605 209. 8028 0. 000000
Tillers Direct X} %4 Logarithmic y=—2.6768In r+12. 4094 0. 8855 262. 8637 0. 000000
seeding — ¥ ik Conic y=0. 06432z — 1. 3361r+13. 2460 0.8986 146.1762 0. 000000

rice B B Power y=12.8501z %" 0. 8641 216. 2676 0. 000000

18 % Exponent y=12.4998¢ "% 0. 8865 265. 4327 0. 000000

HLAF 4 Linear y=—1.1903x+23. 0810 0. 8360 173.3010 0. 000000

Machine X} % Logarithmic y=—4.5383In x+23. 5850 0.8383 176. 2773 0. 000000
transplanted TR MR Conic y=0.0838x"—2. 0281x+24.6171 0.8573 99. 0930 0. 000000

rice TR Power y=24.2179x "% 0.8276 163. 2003 0. 000000

168 % Exponent y=23.7140e "% 0.8623 212. 9478 0. 000000

L% AL 7K R 1) TR i B 2 L A RN T T B LR N O 1 & 25 Kk - m Ui, ELAR K AR TR
M 23, 13 P % 22. 33 g, BEARR N 3. 46 % . M HLAF /K A5 T kL 5 M 23. 30 B %2 22. 40 g, BRAKHR N 3.86 %0 (% 5) .
XF LB B R SRR TR E AT AR BL A M EIE T R, AN HEKEAM G R, TR y=
—0.0967x+23. 1796 , 15 B Bl % R 00 % B o (3G 0, TR0 8 y B 20 M T Rt 35, (0T R B8 A G 870N o 6 5000 %of
MLAE K A8 B L4 B i, 7 BB y=—0.4115In x+23. 3186, 35 W] HLAA A5 A9 T kL T 15 B 20 9 3 77 76 0 5 ¢
F(#£6),

2.2.5  AN[A B EE XK R AR R RS e B R RN, R AL KR () 7 R R . Y B
W OB K Z 25 Bk - m 2, ELE KRS A4 77 B M 8395, 34 [ = 890. 09 kg-hm ?, #5126 %k 89. 40% . ML /K
M 9293, 75 P MIE 2 1259. 84 kg-hm *, 515 K1k 86. 44 % (£ 5) o HLI& /K AE ™ 5 AR S RIBAF A U i Ze i
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x5 ARNZENEHEEMNKEFEEROZMN
Table 5 Effect of different densities paddy fields of E. crus-galli on the yield characters of paddy rice

KR BD EP EPL FGPP FGL BRI TGWL Fe YL
Rice type  (plant. *m~?) (No. *m™?%) (%) (%) TGW (g) (%) Yield (kg-hm *) (%)
AR 0 293.3349. 24aA 0.00 123.67=+1.53aA 0.00 23.134-0.32aA 0.00 8395.344281.60aA  0.00
Direct 1 290. 00+ 19. 29aA 1.14 122.3340.58aA 1.08 22.9740.23abAB  0.72  8155.98636. 16abA  2.85
seeding 3 286. 00424, 58aA 2.50 119.33+5.13abAB  3.50 22.9040.20abAB  1.01 7798.654301.41bA  7.11
rice 5 276.00+8.00abAB  5.91 112.0041.00bcABC 9.43 22.73+0.15abcAB  1.73  7029.43+133.81cB  16.27
7 254. 67+8. 33bB 13.18 108.6742.52cdBC  12.13 22.70%0.10abcAB  1.87  6282.25+101.52dB  25.17
10 180. 004 10. 58¢cC 38.64 105.33+2.52¢dCD  14.82 22.5740.15bcAB  2.45 4280.304-258.10eC  49.02
15 170. 67412. 86cC 41.82 102.33%1.53deCD  17.25 22.53+0.25bcAB  2.59  3934.50+245.33¢C  53.13
20 68.00+12.00dD  76.82  96.00=7.55eD 22.37 22.4040. 20cB 3.17  1475.474370.51(D  82.43
25 58.67-+6.11dD 80.00  67.33+9.71(E 45.55 22.3340.49¢B 3.46  890.09+220.24gD  89.40
ML A5 0 280. 0042, 00aA 0.00 142.67-2.08aA 0.00 23.304-0. 30aA 0.00  9293.75460. 41aA 0.00
Machine 1 271.00+2. 65abA 3.21 139.67+4.93aAB 2.10 23.0740.15abAB  1.00 8752.014333.58bAB 5.83
transplanted 3 266.67+2. 31bAB 4.76 133.007.55abAB  6.78 22.8340.38bcAB  2.00 8097.734351.17cB  12.87
rice 5 252.0046. 93¢B 10.00 124.6746.66bcBC  12.62 22.77-0.31bcAB  2.29  7155.82+433.24dC  23.00
7 162.674£12.22dC  41.90 113.67£9.07¢cdCD  20.33 22.6340. 32bcB 2.86  4177.394:295.15¢D  55.05
10 138.6749. 02eD 50.48 109.33%+2.52dCD  23.36 22.63=0.31bcB 2.86  3429.574147.20fE  63.10
15 118.6748. 08{E 57.62 106.00+3.61deDE  25.70 22.57-+0. 15¢B 3.15  2845.674306.41gEF 69. 38
20 116. 004 6. 93(E 58.57  96.0047.55¢E 32.71 22.4040.10cB 3.86  2502.944-335.46gF  73.07
25 84.0046. 93gF 70.00  67.33=9. 71IF 52.80 22.40=0.10cB 3.86  1259.844-118.08hG  86.44

J A y=—91.30222°—95. 9771x+8731. 3473 Fll y=1. 08702+ 1. 15262 — 4. 0842, F& W 7= It F 4 2 R 15 B o 2
JERE AR OC &R . LI KRS B9 7 B A R B R R R OC &R, O #E 4 ) h y=—1085. 22062+
10705. 5159 Fll y=11. 6774x—15. 1928 , 13 B AL 475 7K A 119 7™ ek 145 2 25 240 B AL 0 28 85 A 184 Iy S ek R R (R 7))
2.3 BEMEZFAEALFKRFRLG R ZFRAGH L

FRWIDE 4026 A9 246 5 AL = 5 43 59 09 8395 A1 9294 kg-hm  (REAS YL WM A 2. 48 JC -kg ') o B X A5 AR %
L HE H 5 P F SR A 2= B B 7 X (25 200, EZEZ5 5002 300 g L P R e L 7l 20 O e mee g e fe - 980
T AT 4 FCI R ) o BR R AR 43 ) R 1175 96 -hm *(2558) 875 76 -hm *, A 12300 JC -hm *) F1 855 G -hm*( 24 5
55576 -hm *, AT 30070 -hm *), Bl BRACR 29 95%0 o B T /K Bk 3 7 20Rn IR 1 e 1) 22 55, B A 2 % 18 3 Auir
K (EIL) 78 ELAR AL BR AHLAR AL B T 40 50 5. 94% F13.91% o 454 B 5% B (y) 5K RS 7= B 48 28 3R (o) Ry [al 19
PR (EL 4% - y=1. 087027+ 1. 15262 —4. 0842; Wi : y=11. 67742 —15.1928) , ¥ EIL (4 )18 A BRI 154, 15
BB 5L AL BR i 2 5 BB (ET ) 23 5 BLRL 3 2 2. 55 F1 1. 63 Bk -m *(K8) .
3 itig
3.1 RRAEFEARAS A K Fe = F KRR

A R ST A S BRI AR 2B 77 0 i B S IR 3R, L rp R R R T e L R T 1 e B — o WD A LR R X K R AR
R By 5 P R 0 5 e, ) o A B R SR e DG . AR A SR B R R 0 e 3 I K R A KO S B0™
T AR, Y R R R IR B TR A KR R e R R 3k 25, 1506, 3 BEE R A S8R A R AR R Y
it 80% , AFFR IR BN L 66. 76 %, e A PR R R Rk 73. 75 % o W AR I ( ELIR KRS ) &5 SRtk — A E S T X — i
P, BB B TFE 25 Bk - m 2N, KRS Wk R 38 15,27 %, 4 BERICR 45 B SO B0 /D R A 1 47 %0, A RO B
HPF iR RBITES0 Y DL o Bk /K AR MR o> BEEL AT R H L g A WL A A OC B AR s B R R % 4
BETREMEE .5 Song 5, Seong 55", Pane & URIBK [ B 45 06 TR R bk i 43 BEA A 0B AU g AR S b
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Table 6 Regression of E. crus-galli density on effective panicles, filled grains per panicle, and 1000-grain weight in rice
A KR AT [i 5 5 28 R’ F P
Item Rice type Fit method Regression model
A BB EL H AR B %k Linear y=—32.1889x+369. 5370 . 8626 156.9669 . 000000
Effective Direct %648 Logarithmic y=—105.7671In 2+ 359. 0384 6424 449141 000000
panicles seeding . ) R
) KT Conic y=—4.47692°+12. 58022+ 287. 4603 9483 219.9687 . 000000
rice
TR B Power y=455. 0518z "7 5355 28.8182 .000014
&% Exponent y=503. 0577¢ "2 7721 84. 6898 . 000000
B4 e B4 Linear y=—27. 63892+ 325. 9352 9199 287.2384 . 000000
Machine %f %1 Logarithmic y=—98. 1748In 2+ 327. 3870 8006 100. 3905 . 000000
transplanted . ) ,
) KM Conic y=—0.0826x"— 26. 8128z 324. 4206 19200 137.9534 . 000000
rice
T K K Power y=1376.99222 "% . 7580 78. 3206 . 000000
% $ Exponent y=382. 6598e 17" 9235 301.9913 . 000000
HSORE HIRRE P4k Linear y=—5.7500x+135. 0833 L7814 89. 3715 . 000000
Filled grains  Direct 68 Logarithmic y=—19. 2745In 2+ 133. 7499 6057 38.3960 000002
per panicle seeding . ) ,
) KT Conic y=—0.82792"+2. 52922+ 119. 9048 . 8646 76.6105 . 000000
rice
Fe bR B Power y=138. 0347 1 5132 26.3574 .000026
5% Exponent y=140. 8975¢ " 6950 56. 9707 . 000000
B A5 %k Linear y=—28.3611x+156. 5093 L8750 174.9495 . 000000
Machine Xt 41 Logarithmic y=—28.9921In 2+ 155. 9428 . 7257 66.1292 . 000000
transplanted . ) ,
) — WK £k Conic y=—0. 68582"— 1. 5032x+143. 9365 9052 114.5620 . 000000
rice
T K K Power y=163. 56212 "> . 6249 41. 6496 . 000000
5 ¥ Exponent y=166.2976e """ . 7988 99. 2765 . 000000
TR H AR EZk Linear y=—0.09672+23. 1796 L5781 34. 2530 . 000004
1000-grain  Direct %% Logarithmic y=—0.3611In x+23. 2099 5564 31.3624 .000008
weight seeding . ) ,
) Kl Conic y=0.00332"—0. 12992+ 23. 2405 .5816 16. 6792 .000029
rice
BB Power y=23. 21262 " 5543 31.0888 . 000008
5% Exponent y=23.1828e¢ "M . 5786 34. 3271 . 000004
BIRGTE B4 Linear y=—0.1044x+23. 2556 5914 36. 1894 .000003
Machine X% Logarithmic y=—0.4115In x+23. 3186 6331 43.1415 . 000000
transplanted . ) )
) KMk Conic y=0.01102"—0. 21482+ 23. 4579 . 6253 20. 0297 . 000008
rice
T bR K Power y=23. 3202z "% . 6315 42. 8340 . 000000
5 $ Exponent y=23.2567¢ "M 5916 36. 2200 .000003

B S AR bR 14 2 B S 0 T R WS A AR AT o AR T UL 48 B R B4 Ol 25 Bk e ®, AT g A R R
8020 My ™ B I L4 L X 5 R SCIR T OC TRRELE E y 13. 33 Bk em 7, B AT T R 40 S 5000, LA ek A
AR ) A R 2 B A R I R R S AR OB R R L — B A AR BRSSO T AR R A

i R BURAF AR R R R L

3.2 MEYm AFENERAEN T ERR 5 EHESALZFRMA
O 55 2P X BRI LA v BLA ) 2 K % B0 2 53 B OF 6 2 X B 5 1 000 22
B % 47 0 50 TR B2 AR 5 B . LR K B B SR O™ B 36 7 T 1
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Table 7 Regression analysis of E. crus-galli density on rice yield and yield loss
i H TR AY WA F X [ 7 A5 A4 R’ F P
Item Rice type Fit method Regression model
e AR B4 Linear y=—1008. 99962+ 10405. 2218 0.9327  346.4057  0.000000
Yield  Directseeding g4 1 ogarithmic y=—3429. 7193In 2+ 10238. 7434 0.7433  72.4033  0.000000
rice (DSR) ) 5
W £ Conic y=—91. 30224"—95. 9771x+8731. 3473 0.9719  414.9087  0.000000
R B Power y=14587. 7769z *** 0.5638  32.3141  0.000006
18 % Exponent y=16440. 0966¢ " *** 0.7972  98.2734  0.000000
HLI RS H 4 Linear y=—1085. 22062+ 10705. 5159 0.9476  452.4891  0.000000
Machine X} 41 Logarithmic y=—3944. 4416In x+10890. 0866 0.8636 158.2312  0.000000
transplanted . . ,
YR 2 Conic y=25.14992*—1336. 7193z + 11166. 5968 0.9503  229.2323  0.000000
rice (MTR)
T PR AL Power y=14380. 74762 > %% 0.7547  76.8962  0.000000
45 Exponent y=14804. 9488¢ **+ 0.9293  328.4764  0.000000
o OHER B4 Linear y=12.0229:—24. 0132 0.9300  332.1073  0.000000
#ik® DSR %% Logarithmic y=40. 8649In x—22. 0258 0.7411  71.5592  0.000000
Yield ,
| W £ Conic y=1. 087024 1. 15262 —4. 0842 0.9690  375.3267  0.000000
0SS
rate HLI RS B4 Linear y=11.6774x—15.1928 0.9478  453.5602  0.000000
MTR %f %1 Logarithmic y=42. 4448In x—17. 1801 0.8637 158.4245  0.000000
YR 2 Conic y=—0.27112°+ 14. 3881x—20. 1622 0.9504  229.8447  0.000000
R8 MEMNEFEEALAFTKERZFHE
Table 8 The economic infestation level and economic threshold of E. crus-galli
B 6415 it Z R B bR 2% ] Control R ER L fa F A KR 2% {8 Economic

Control measure cost (CNY+-hm™*)  Control efficacy (%)  Economic injury level (%) threshold (plant-m™?)

B A& ALBE Direct-seed herbicide 1175 95 5.94 2.55
HLAi 1k % Mechanical transplanting herbicide 855 95 3.91 1.63

TE KRG 5 Bl 2 T 28 B BN (1~ 15 8% - m ) WL /KRG A 7™ B 8 2R SR K LG /K R, 1T B 5 AL K R IR &5 4 5 5
32 J A5 AR (5 A 20 BEA O F Y B RS I T 20~25 Kk e m P B L LI T KR 0 7 R 4 SRR O L X
b5 A 7 S o o R KR B G K S MR - m C A R A 427 R em A O R R 5 82. 7%, ik 353
- AL v 2 1% L T A KR U 7, S R AR TS 5 L K R ) S N A TE A
25 5¢ < 6 TR NS KRR O 0 AR R OR B8 (E BN G BE B S ke R RO 287 Y0 ~43. 2% | 4 BE R R
80. 824 , 43 BE 43 M 2 W 1% 5 MLA /K A 43 0 1 2~6 W0 — Yk 3 BE BTk 70. 5196 1 73. 81 % My f=at " W Ik, 4%
B 03 A A Sy SR KR ™ S OB Y S A T KR 1 (3 BE S Sl i) IO 2 R A R 1 B A o 1 A B 4
SR LA B SN L 1 5E R S PR A B AT B AT BR R . ORI B G A R A A B () AT
Ji ZE b B () P RR R R 2URE 2 25 A ok, R A AR A RN X B AS AR L DT A B B 4 T BE R B
Z5 U B A R BRSO o B S A T I B R K RS 3~4 A EAT I S 2R AL B o R R A O R R AR P AR A
FE 11 22 W 19 (RS TR A s, AR T 5 AL TR 5 IOk 8 U B 43 31 2. 55 R 1. 63 Mk - m %o ASBIF 5 56 T LA K R 7
TE LA T P R 456, 5 PH A A8 A % KRS B P B IR T LI KRS S A R O R O &
By SCAEUR Reed 55 HIE A MLAE AK RS T RRAT IE — B0 R TP 4 BE S AR AT S BOH HIS R h E R T L RE K
FE 2508 — B0 M B R T (25 Bk -m ) 1 B ™ 8 7= i 451 2K (>80%6) &5 Chauhan 45 Fl Wang %5 (1) Bff 5%
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— B0 AN BEI A O SR T A 1 1 DT A 00 A, 5 % R TR A B B 4 DO R B IR R i A5 4 A S ik
20 FI) A5 VL (1. 30~1. 85 #k - m *) MHIE , 5 A SCIK" (0. 84~0. 86 #k - m %) 1 2 5 W B IE T 15 {8 8 57 7 £
A SHCE G W RGVERFIE . S0 AT s B85 77 i U A% A S 200 it 5 S 4k, a0 37 IX Ak Y 2
HORE R BB R

3.3 E#

AHI 5% AR T R B KRR A K S e W AR AR AR R B W AR T LR/ BLAR KRR T B R Y 2 S Ak )
IO, 6 7% 43 BEA R 0 RN B T KRS 43 BE e Bl iR B R B 0 O B v ), ST Y Bh S A U A (AR
2. 558k +m 7 HLAE 1. 63 Bk - *) BRI Shy £ A 5 R P ARG o B R R T DR o SR L KRS 5 B B 4 (UK
J2 5 F AL AR EAIRIE o (BT A R & T /K R 40 BE Ty R 5 [X 14 % i S HE T il A 7 AR A AT tho /7 3 O figt e ik — )
PTG BT ROk g T i — R

4 it

LR S o 10 ) K R 1) 40 BE 5 A v 0 AKORE T i KRR M R U 5 7 KRR T U (9 A O N B kS
il Lk 25 0 23 B L A 53 BEI 5 RT3 AR AV KRR 100 ke v R 43 BRI, DRt R R B s A R R A R 5 2
B R T 208K - m 7 5, HO6 B /KRR 19 7 488 K 380 R T AL K RS WA R [l K g AR 35 07 2T, Bl B 46 % 1
(B2 S R WL K RS 1. 63 Bk -m I EL 4B KRG 2. 558k -m 7.
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