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The influence of different weed populations and control time on wheat yield

in Shandong
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(1. Shandong Key Laboratory of Plant Virology, Institute of Plant Protection, Shandong Academy of Agricultural
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Abstract: To clarify the effects of different weed populations and weed control time on the wheat yield,
four treatments of weed free, grass weeds, broadleaf weeds and mixed weeds and different control time
were set in Gaotang County, Shandong Province, China in 2013—2015. The wheat yield and index were
determined under different conditions. The results showed that the wheat yield damage caused by broad-
leaf weeds was higher than grass weeds, and the best weed control time was before April 1st, and wheat
yield loss with the weed control time later than April 1st, even more serious. The wheat yields reduced by
30.5% and 32.6% in broadleaf weed plots and mixed weed plots controlled on April 15th, 2014, respec-
tively, and 8.6%, 91.4%, 94.3% in grass weed, broadleaf weed and mixed weed plots if no weed control,
respectively. The tendency in 2015 was consistent with that of 2014. Moreover, yield loss of wheat mainly
affected the total spike number, followed by grain number per spike and 1 000-grain weight.
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Table 1 Weed species and density (stem/m?) of wheat yield in Shandong Province in 2013—2015

2013—2014 2014—2015
PR ] Time wE eI FH A HHA wE IR

B. japonicus  D. sophia  C. bursa-pastoris S. conoidea  B. japonicus D. sophia
ZH1j 11-15 November 15th before winter  45.7#4.2 ¢ 200.4+10.1 a 3524520 0.3+0.4 a 51.0£3.5d 35.1+3.5a
4¢J55 3-01 March 1st after winter 94.8+5.6a 229.9495a 90.2+6.9 a 0.4+0.2 a 424+42d 184+29a
4¢J55 3-15 March 15th after winter 70.0£6.2b  201.8+13.6a  112.0+9.1a 1.1£0.3 a 67.445.1¢c 31352 a
2J55 4-01 April st after winter 773+49b  198.6+12.5a 95.3+69 a 0.740.4a  137.0+9.2a 354+4.6a
2¢J55 4-15 April 15th after winter 75.7+52b  200.4+10.6 a 852454 a 0.7£0.2 a 90.4+52b 32.5£52a

4 J5 5-01 May 1st after winter - - - -
& )5 5-15 May 15th after winter - - - -

81.0+4.6 b 23.9+4.6 a
83.4+52b 23.5+52a
PR B R AE TR o RIS EI IS AS TR T RE F2 28 28 Duncan FCGHT 8 M 22 2/ B0 7E P<0.05 /K F-22 5% % . Data are

mean+SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

Fz2 2032015 F LFA/NMNEXEHAENHERE

Table 2 Weed raw weight in wheat yield in Shandong Province in 2013—2015 g/m’
2013—2014 2014—2015

BIERIN A Time ek IR L= A ek IR

B. japonicus  D. sophia  C. bursa-pastoris S. conoidea  B. japonicus  D. sophia
24T 11-15 November 15th before winter ~ 5.3£1.2d ~ 132.5£6.2 ¢ 16.8+2.1 ¢ 0.3+0.1b 53+12e 125%25¢
4 JFi 3-01 March 1st after winter 11.6+£2.5¢  208.5+82d  31.6+3.5d  0.5+0.1b 59+0.5¢ 33.1+3.2d
4 JFi 3-15 March 15th after winter 16.5¢1.9¢c  493.6+9.5¢  1102+52¢  13+02a  243+l.6d 42.1+4.2d
24 )5 4-01 April 1st after winter 42.1432b 1775.0£169b 161.8+6.2b 1.7£0.3 a 31.1£2.1d 140.6£9.5¢
2 )55 4-15 April 15th after winter 65.4+3.5a 2098.0+152a 282.6+7.5a 2.1£0.2 a 61.9£29¢c 148.189.5¢

2 J5 5-01 May after winter 1st - - - -
2 J5 5-15 May 15th after winter - - - -

125.543.2b 226.3+13.2b
265.3+4.2a 297.8+l11.1a
PR A B AE TR o RO E S AS TR RE F2 28 28 Duncan BB M 22 2 B0 7E P<0.05 /K22 5% 8 % . Data are

mean+SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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Fig.1 Effects of different weed communities and control time on wheat yield in 2013—2014 in Shandong Province
PR B g P R o [R) EAE LAN [R5 B[R] — 2 G AN R Bl BRI ] 22 ) 28 Duncan [T =R 225K 567 P<
0.05 K FZFWE. A ZRTITHISH; B: ZJF3A1H; C: £R3AISH; D: X4 A 1H; E: X547 15H; H: R
KBHFBEXTHE . Data are mean+SE. Different letters on the same color bars indicate significant difference in the same weed communi-
ty at different control time at P<0.05 level by Duncan’s new multiple range test. A: November 15th before winter; B: March 1st af-
ter winter; C: March 15th after winter; D: April 1st after winter; E: April 15th after winter; H: non weeding control.
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Fig. 2 Effects of different weed communities and control time on wheat yield in 2014—2015 in Shandong Province
PR B g P R o [R] EAE LAS [R5 BE s [A]— 2 R AN R Bl BRI 1] 22 3] 48 Duncan [T =R 225K 567 P<
0.05/KF2ERREE. A: LRTIAISH; B: £J53 A 1H; C: ZJ53A15H; D: )54 1 H; E: £J54 7 15H; F: )55
1H; G:&JG5H 15H; H: 225 KBFBRXT AR, Data are mean+SE. Different letters on the same color bars indicate significant dif-
ference in the same weed community at different control time at £<0.05 level by Duncan’s new multiple range test. A: November
15th before winter; B: March 1st after winter; C: March 15th after winter; D: April 1st after winter; E: April 15th after winter;

F: May st after winter; G: May 15th after winter; H: non weeding control.
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Table 3 Effects of different weed communities and conrol time on total spike number, wheat grains number per spike and

1 000-grain weight of wheat yield in Shandong Province

Bite BS¥E Y HERLEL TRIE
. - Total spike number Wheat grains number per spike 1 000-grains weight (g)
Gy

ARABAE F A EEIX

Year Control

REAE AAR: RMARX REAR RARE WitAh RERH

fime [X Grass Broadleaf [X Mixed Hi[X Grass Broadleaf [X Mixed [X Grass [X Broad- [X Mixed
weed weed weed weed weed weed weed leaf weed weed

2014 A 559.5426.0a 573.9+42.5a 542.3429.5a 29.0+1.2a 29.3+1.2a 29.7+1.2a 46.4+23a 469+1.6 a 46.6tl1.5a
B 564.5+£28.0a 553.3£37.1a 570.4+44.0a 29.4+1.9a 29.5t1.6 a 284+1.6a 46.6£1.7a 46.6x1.3a 46.5£2.1a

C  584.8+35.8a 579.8439.7a 560.6+26.5a 30.8t1.6a 30.6£2.8a 28.1tl.6a 46.3+2.9a 47.1+09a 46.6£1.2a

D 586.0+44.6 a 541.5443.1 a 567.4+16.3a 28.9+2.2a 28.7£2.9a 29.7+1.8a 46.3+1.2a 46.6£1.8a 46.2+1.7a

E  572.0+£30.2a 483.0+31.5b 450.0+26.9b 28.4+1.4a 27.6+£0.8b 27.3£22b 46.2+1.5a 46.5+2.4a 46.1x1.2a

H 568.4+39.5a 149.2443.4 ¢ 142.4+31.8¢ 29.2+1.6a 10.4£2.6 ¢ 6.2+1.6¢c 450+1.9a 42.9£25b 43.0£19b
CK  574.9+£352a 5749+35.2a 574.9£35.2a 29.7£1.3a 29.7€13a 29.7+#1.3a 464+22a 46.4+£22a 464+22a

2015 A 533.7£31.2a 529.0+24.1 a 535.5+16.5a 31.2+1.6a 31.1£0.6 a 31.1+0.8a 44.0£1.5a 45.0£09a 45.2+0.6a
B 529.5423.2 a 531.0+£30.2 a 526.4+21.6 a 30.0+1.1a 32.1+0.2a 29.3+1.1a 45.6+1.8a 43.8+t1.4a 44.8fl.1a

C  5344+£27.1a 517.5£26.5a 528.1£24.8 a 30.8£2.0a 29.5+0.5a 30.4+1.2a 442+12a 450+1.3a 44.8+09a

D 540.0+£19.6 a 522.3+24.6a 518.3+26.9a 30.0+1.3a 31.1+0.7a 31.3+0.8a 44.5+2.1a 43.8422a 43.8+1.8a

E 548.0+£23.5 a 492.5430.2 a 468.4+21.6 a 30.3=1.5a 30.8+1.1a 31.0£0.9a 45.3+1.3a 43.9+23a 44.2+l.1a

F 455.6+28.6 b 415.2+31.1b 417.5428.2b 30.9+0.9a 28.9+1.2ab29.1+1.1 ab 43.7+2.0a 40.5+3.1a 42.7+2.1a

G 423.5£16.9b 440.5+15.4b 375.5£21.1 ¢ 30.1+0.8 a 27.6+2.1b 27.2+1.8b 43.5+1.1a 42.4+1.2a 43.0tl.6a

H 421.2+16.8 b 402.3£21.1 b 312.4+18.9b 29.9+0.7a 27.1£1.8b 26.2+1.3b 44.1£09a 41.2+23a 42.1£22a
CK  529.6£21.1a 529.6£21.1a 529.6+21.1 a 30.0+1.2a 30.0£1.2a 30.0+1.2a 44.6xl.1a 44.6xl1.1a 44.6xl.1a

A ZFTITAISH; B: &3 A 1H; C:AJE3HI5H; D: )54 H1H; E: X4 15H F: ZJ55H1H; G: &5
515 H; He ZRFRBIERA IR CK: JoRxt MK . R8s - Eeebniiie . RS R 50 378 28 Duncan FOBT & AR 22 1%
K 56 AE P<0.05 /K22 5+ I # . A: November 15th before winter; B: March 1st after winter; C: March 15th after winter; D:
April 1st after winter; E: April 15th after winter; F: May st after winter; G: May 15th after winter; H: non weeding control.

CK: weed free plots. Data are mean+SE. Different letters in the same column indicate significant difference at P<0.05 level by Dun-

can’s new multiple range test.
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