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The utilization of crop residues from former rotation to control
weeds in direct-seeding rice field
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Abstract: The allelopathy of the straws of five oilseed rape varieties and seven wheat varieties was inves-
tigated by using petri dish bioassay on the predominant weeds in direct-seeding rice field, such as Lepio-
chloa chinensis, Echinochloa crusgall and Eclipta prostrate. Subsequently, the control effects of screened
varieties were confirmed under simulated field conditions in green house, as well as its safety to rice. The
results showed that two oilseed rape varieties, Shilifeng and Huiyou 50, exhibited great inhibition to all
the three species weeds mentioned above, especially on the seed germination of L. chinensis with percent-
age inhibition of seed germination of 65.33% and 55.33% , respectively. Also they could inhibit the root
erowth of weeds, of which the response index (RI) could reach to —0.82 and -0.85, respectively. It
was observed that the aqueous extraction from residues of Shilifeng could promote weed growth at low con-
centrations and inhibit the growth at high concentrations. In greenhouse experiment, the straws of

Shilifeng could effectively control weeds, of which the response index could reach to —0.91, -0.64,
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—0.67, respectively, and be safe to rice growth at the rate of 25 kg/m’. The experiments showed that

superficial incorporation with the straws of Shilifeng could be adopted as an effective strategy in integrated

weed management.
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Fig. 1 Effects of aqueous exiracts from different kinds of straws of oilseed rape

and wheat on seed germination of Leptochloa chinensis
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Table 1 Effects of aqueous extracts from different crop residues of oilseed rape and wheat
on seed germination and the growth of seedlings of Echinochloa crusgalli
BLLFRE WA (%) 2K (em) (e A (em) =S5 G DU F

Proffer Germination Shoot Response Root Response Average response

material rate length index length index index
CK 94.00 £2.00 a 4.95+0.11 f — 4.32 +0.50 abc — —
775 Shilifeng 85.33 £5.03 ab 5.17 £0.99 ef 0.04 2.50 £1.09 ef -0.54 -0.19
Y3 50 Huiyou50 82.67£6.11 b 6.31 £0.06 abc 0.22 2.00£0.23 f -0.42 -0.16
%7 11 Yangmaill 93.33£5.03 a 5.77 £0.18 bede  0.14 2.59 £0.76 ef -0.40 -0.13
#59203 Zheng9203 93.33+£5.03 a 6.43 £0.42 ab 0.23 3.17 £0.69 de -0.27 -0.02
92-13 % 92-13xi 78.00 £5.29 b 5.42 +0. 14 def 0.09 3.98 £0. 13 bed -0.08 0.00
HF 6 5 Zhenmai6 94.00 £3.46 a 6.44 +0.33 ab 0.23 3.85+0.72 cd -0.11 0.06
719 15 Huyoul5 86.67 £1.15 ab 6.08 £0.28 abed  0.19 4.06 +0.22 abed -0.06 0.06
ZZIH 9 %5 Qinyou9 78.67 £8.08 b 5.54 £0.37 def 0.11 4.08 £0.29 abed -0.05 0.03
T 13 Ningmail3 85.33 +5.03 ab 5.67 £0.28 cde 0.13 4.39 +0.27 abe 0.02 0.07
#EZ 20 Huaimai20 94.00 £2.00 a 6.44 +0.25 ab 0.23 4.52 +0.36 abe 0.30 0.26
R# 26 Xumai26 86.00 £5.29 ab 6.78 £0.22 a 0.27 4.99 +£0.53 ab 0.13 0.20
¥ 158 Yangmail58 92.67 £4.16 a 6.10 £0.45 abed  0.19 5.07£0.31 a 0.15 0.17

*2 FAEGRMEEENERZRTEEHFHERSEERKNEN
Table 2 Effects of aqueous extracts from different crop residues of oilseed rape and wheat on seed
germination and the growth of seedlings of Eclipta prostrate
BLLFRE AR (%) 2K (em) (e % A (em) S 4 G DU F

Proffer Germination Shoot Response Root Response Average response

material rate length index length index index
CK 100.00 £0.00 a 1.12+0.05 — 3.50+0.33 a — —
775 Shilifeng 100.00 £0.00 a 1.44 £0.09 cde 0.22 0.63+£0.35 e -0.82 -0.30
L 50 HuiyouS0 98.67 +£2.31 abe 1.54 +£0.05 bde 0.27 0.51£0.05 e -0.85 -0.29
% 11 Yangmaill 99.33 £1.15 ab 1.34 £0. 12 def 0.16 1.15+0.25 de -0.67 -0.25
#59203 Zheng9203 100.00 £0.00 a 1.73 £0.19 abe 0.35 0.55+0.31 e -0.84 -0.24
92-13 % 92-13xi 97.33 +1.15 be 1.18 £0.01 ef 0.05 2.16 £0.60 be -0.38 -0.17
F# 6 5 Zhenmai6 96.67 x1.15 ¢ 1.59 £0.25 bed 0.29 1.41 £0.17 cde -0.60 -0.15
719 15 Huyoul5 100.00 £0.00 a 1.61 £0.04 bed 0.31 1.41 £0.06 cde -0.60 -0.15
Z5iH 9 2 Qinyoud 98.67+2.31 abc  1.600.31 bed  0.30 1.79+0.46 bed  -0.49 ~0.09
T 13 Ningmail3 100.00 £0.00 a 1.80 +0.03 ab 0.38 1.67£0.33 cd -0.52 -0.07
#EZ 20 Huaimai20 99.33 +£1.15 ab 1.77 £0.10 ab 0.37 1.77 £0.34 bed -0.49 -0.06
TR# 26 Xumai26 99.33 +£1.15 ab 1.93+0.27 a 0.42 1.98 £1.59 bed -0.43 -0.01
¥ 158 Yangmail58 99.33 +£1.15 ab 1.95+0.11 a 0.43 2.67 £0.72 ab -0.24 0.09
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Table 3 Effects of different concentrations of aqueous extracts from the straw of Shilifeng on seed
germination and the growth of weeds and rice seedlings
patpre IR ) Bl (R REGen) R e
Proffer Aqueous eXTmCt Germination Shoot Response Root Response Average
concentration
material rate length index length index response
(107%g - mL™") index
T&T 0.00 96.00 £1.63 a 0.33+0.00 ¢ — 0.26 £0.01 ¢ — —
Leptochloa 6.67 34.67 £3.06 ¢ 0.26 +0.08 ¢ -0.20 0.09+0.04 d -0.66 -0.43
chinensis 3.33 88.67+1.15b 0.45+0.08 b 0.27 0.40£0.04 b 0.35 0.31
1.67 93.33 £7.02 ab 0.71+0.03 a 0.53 0.52+0.08 a 0.50 0.52
PLRE 0.00 94.00 £2.00 a 4.95 +0.11 a — 4.32+0.50 ab — —
Echinochloa 6.67 82.67 +6.11 b 5.17 £0.99 a 0.04 2.50+£1.09 ¢ -0.42 -0.19
crusgalli 3.33 94.17 +3.82 a 5.73 £0.77 a 0.14 3.41 +£0.41 be -0.21 -0.04
1.67 95.00 £2.50 a 5.11 £0.34 a 0.03 5.21+0.36 a 0.17 0.10
7] 0.00 100.00 +0.00 a 1.12+0.05 b — 3.50+0.33 a — —
Eclipta 6.67 98.67£1.15 a 1.44 £0.09 ab 0.22 0.63+0.35 ¢ -0.82 -0.30
prostrata 3.33 100.00 +£0.00 a 1.72+0.10 a 0.35 1.73£0.70 b -0.51 -0.08
1.67 100.00 +0.00 a 1.78 £0.37 a 0.37 1.80+0.22 b -0.49 -0.06
KHA 0.00 94.4426.94 a 4.85+0.12 b — 4.40+0.39 c — —
Oryza sativa 6.67 94.44 £5.09 a 5.83+0.44 a 0.17 9.89+2.42 a 0.56 0.36
3.33 97.78 £3.85 a 5.90£0.12 a 0.18 10.05+£0.48 a 0.56 0.37
1.67 94.44 £3.85 a 5.88 £0.08 a 0.18 7.43+0.73 b 0.41 0.29
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