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H E OARAARNIERFRARZRET AL EGRBEER., ZAKBEEDEZRFRZRE 1(T).2(T,),
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WREALHAER T, REF A LM EEZGESNNBRA S BZERAD  AREESEBEAESESHE, SARFEE
A F AR PG, W, (9 000 kg/hm®) A3 4 3 R P @ 5 dJE ., 309 A £ 5B B H A A% 69.39% .64, 29 % F7 43.34% . J ¥ %
EZEHAEAK22.04%.,41.98%.,12.49% , M ARFRZENMGER . ERGRE M. LEFTELARIKE I &, &
HEFERBEA M ERBATEEZFTM 22503 mE] 9 000 kg/hm?, 22 E AR BT 2 20 %038 m 3] 60%vA £, B #,100
g/ LA R ZRAEN A LERTFAL MK FEOTHERZARE,0000 kg/hm* D EZBHABELTR AT
WG,
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Allelopathic control effects of wheat straw and extracts on
four kinds of weeds in foxtail millet field

DONG Shugi', ZHAI Xutao?, HU Chunyan?, GUO Zhenyu?, YANG Xuefang',

SONG Xi'e', GUO Pingyi', YUAN Xiangyang'"
(1. College of Agriculture, Shanxi Agricultural University, Taigu 030801, China;
2. College of Plant Protection, Shanxi Agricultural University, Taigu 030801, China)

Abstract In order to explore the allelopathy of wheat straw and extract on weeds in foxtail millet fields, four treatments
of wheat straw aqueous extract 1(T,), 2(T,), 10(T;), 100 g/L(T,) and control (CK;, 0 g/L) were set up to

determine their effects on seed germination rate, root length, bud length, germination allelopathy index, root length
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allelopathy index, bud length allelopathy index and comprehensive allelopathy index of four weeds Echinochloa crusgalli
(L.) Beauv, Amaranthus retroflexus L., Setaria viridis (L.) Beauv and Chenopodium album L. In the field
experiment, four wheat straw mulching treatments 0(CK), 2 250 (W, ), 4 500(W,), 9 000 kg/hm? (W) and three
plastic film mulching treatments 50% (P;), 70% (P,), 100% (P;) were set up to measure the number, density,
coverage and control effect of 4 kinds of weeds in the field. The results show that the water extract of wheat straw
treated with T, had the highest allelopathic index and the strongest allelopathic inhibition effect on the seeds of four
kinds of weeds in the foxtail millet field. The inhibition effect on the seed germination of four kinds of weeds from high to
C. album > A. viridis > E.

respectively —0.85, —0.77, —0.71and —0.34; T, showed allelopathic promoting effect on the germination of weed

low was as follows: retroflexus > S. crusgalli. And the allelopathy index were
seeds of C. album, S. viridis and A. retroflexus, and the promoting effect from strong to weak was as follows: S.
viridis (0. 14)>C. album(0.05)>A. retroflexus(0.02). And the allelopathic inhibiting effect was discovered on the
germination of E. crusgalli seeds; T, showed allelopathic promotion on the bud length of four weeds; T, showed
allelopathic inhibition on root length of S. viridis and E. crusgalli and allelopathic promotion on C. album and A.
viridis > A.
retroflexus>C. album>E. crusgalli. Compared with the treatment without straw muich, the occurrence density of
C. album decreased respectively by 69.39% . 64.29% and 43.34% in W;(9 000 kg/hm?) after 3 times of moderate

rain for five days, and the total coverage of weeds decreased by 22.04% , 41.98% and 12.49% respectively. With

retroflexus ; the allelopathic effects of T, on four kinds of cereal weeds from high to low was: S.

the extension of straw mulching time, the number of rainfall increased, the density of weeds decreased first and then

increased, and the coverage of weeds gradually decreased. With the increase of straw coverage from 2 250 to 9 000

2023 4F 55 28 &

kg/hm?, the control effect of weed plants increased from 20% to more than 60% .

Therefore, the 100 g/L extract of

wheat straw has the most significant inhibition effect on the seed germination, root length and bud length of four weeds,

and 9 000 kg/hm? wheat straw mulch can be used to control weeds in foxtail millet fields.
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x1 MERHAERENIMBERFHELFE
Table 1  Germination rate of wheat straw extract on four weed seeds %
fb B 2 X R B MBS FALHE
Treatment C. album S. wiridis E. crusgalli A. retroflexus
CK, 93.332£0.00 ab 34,44+7.29 a 84.44+1.11 a 68.89+2.94 a
T, 97.78+1.11 a 40.00+3.85 a 83.33+1.92 a 70.00£1.92 a
T, 93.33£1.92 ab 28.89%2.94 a 78.89+2.22 a 65.56+4.01 a
T; 91.11+1.11 b 26.67+£1.92 a 78.89+£2.22 a 56.67+10.18 a
T, 13.33+1.92 ¢ 10.004+1.92 b 55.56+4.01 b 15.564+2.94 b

LTy Te s Ty Ty 43 HIRR BTHREE 1.2,10,100 g/L, RIFIARFEF AR R Duncan’s 43§ 22 5 1 3%

(P<<0.05)., F[.
Note: T], Tzv

Ts, Tyarel, 2, 10, 100 g/L respectively. Different letters in the same column indicate

significant difference in Duncan’s analysis (P<Z0.05). The same below.
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AN BEEYREET P, Py W, AFIEE BN
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T a0 e TsF () P9 ) 4 B B 25 R fh JER A G ) A
il T4 P 2% R A (FLRE 2 R AT 5 6 IR A SE
U3 RRE ) & A A B HIROR . B R
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Table 2 Weed density of four kinds of foxtail millet fields under different wheat straw mulching R /m?®
IR . . .
) fib 7 # M8 [ SR
Moderate rain
Treatment C. album S. wiridis E. crusgalli A. retroflexus
frequency
VA 57.3346.11 ab 20.0044.00 b 17.33£2.31 be 2.66+2.30 b
W, 46.67+6.11 be 14.6742. 31 be 16.00=44. 00 be 1.33£2.30 b
W, 20.0044.00 d 12.00£4.00 ¢ 13.33%2.31 ¢ 2.66+4.61b
1w
P, 41.33+12.86 ¢ 16.00£4. 00 be 16.00=+4. 00 be 4.0046.92 b
The first
P, 37.3348.33 ¢ 14.67+2. 31 be 21.3346.11 ab 2.66+4.62 b
Py / / / /
CK, 65.33+10.07 a 26.67+6.11 a 26.67+2.31 a 12.00+4.00 a
W, 50.67+8.33 b 14.67+8.33 a 14.67+£12.86 a 4.00%4.00 a
W, 38.67+8.33 be 10.67+4.62 ab 2.674+2.31b /
W, 23.33+12.86 d 5.334+2.31 be / /
R/
P, 29.3349. 24 cd 6.67+2.31 abc 4.00=£0.00 b 2.67+t4.62 b
The second
P, 20.0044.00 d 8.00=F4. 00 abc 1.33+2.31b 1.33£2.31b
P, / / / /
CK, 65.334+8.33 a 10.67£6.11 ab 2.671+4.62 b 4.0040.00 b
W, 88.00+4.00 a 14.67+9.24 a 17.334£10.07 b 9.33+8.33 a
W, 53.33431.07 be 11.33+6.11 a 14.672+10.07 be 6.66+2.30 ab
W, 45.33+8.33 cd 7.33£6.11 ab 14.6742. 31 be 4.00744.00 ab
%3 W
P, 21.33%6.11 de 9.33+2.31 ab 13.33+£12. 86 be 2.66+4.62 ab
The third
P, 20.0046. 93 de 5.33%2.31 ab 10. 6748. 33 bc 2.6644.62 ab
P; / / / /
CK, 80.00+24. 33 ab 14.67+8.33 a 40.00+6.93 a 4.00£4.00 a

TE W W Wy 4051 /N2 RS FF 8 35 B 2 2504 500 F119 000 kg/hm?, Py Po Ml P 43 5 2678 MBI O 50 % .70 % H1 100% . /7R /0
DR R BURE S B FE . [ —F R RNG PR R 22 5 3% (P<<0. 05, T,
Note: Wi, Wy and W3 are wheat straw mulching amounts of 2 250, 4 500 and 9 000 kg/hm?, respectively; P1, P, and P3 represent 50% ,

70% and 100% shading by plastic film, respectively. “/” means that no sample is found, so it can’t be sampled. Different

lowercase letters in the same column showed significant difference (P<C0.05). The same below.
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Table 3 Weed control effect under different wheat straw mulching

LRITIRZ7R/N BT %L/ %6 it 5 /g fief = B 50/ V6
) b B AL .
Moderate rain Plant control Fresh Fresh weight
Treatment Number
frequency effect weight control effect
W, 96.00 b 25.31b 123.67 a 1.81 ¢
W, 80.00 b 37.69 b 95.00 b 24. 24 be
W, 48.00 ¢ 62.37 a 65.33 ¢ 48.37 ab
1%
P, 77.33 b 39.49 b 70. 00 bc 44,21 ab
The first
P, 76.00 b 39.29 b 60.67 c 51.49 a
P, / / / /
CK,; 130. 67 a / 125.67 a /
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W, 62.67 be 40. 50 ab 472.67 ab 15.02 be
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92K
P, 45. 33 cd 56.56 a 363. 00 abc 32. 38 abc
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Py / / / /
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