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Effects of Tillage Methods on Structure and Lodging

Resistance of Maize Root
LI Yong—xian, ZHOU Shi-yong, WU Bo—zhi
(College of Agronomy and Biotechnology, Yunnan Agricultural University, Kunming 650201, China)

Abstract: In this study, the root system of maize(Zea mays) was studied in a typical red soil slope in Yunnan

province using eight tillage practices: deep loosening+ 15 ¢m rotational tillage(SRT), deep loosening + no—tillage

(SNT), deep loosening + 20 cm tillage(SP1), deep loosening+30 cm tillage(SP2), 15 cm rotational tillage(RT), no—till-

age(NT), 20 c¢m tillage(P1), and 30 cm tillage(P2). The effects of root number, root diameter, soil entry angle, root am-

plitude, biomass and root uprooting resistance were investigated. The results showed that the 20 cm tillage and deep

loosening could increase the number of roots, root entry angle and root growth at the 10 cm soil level, increase root

biomass, especially at the deep soil level(20-30 c¢m), and improve the yield of maize; the 30 c¢m tillage and deep

loosening could increase the vertical root resistance. Tilling and deep loosening can increase the vertical resistance

of the roots. Soil tillage can improve the configuration and distribution of maize roots and thus enhance the ability of

maize roots to resist failure.
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Table 1  The number of root of different soil tillage methods

W

=
o Bt Koot lyer R
Year Tillage treatment Total root
1~3 4~6

2018 SRT 28.85+5.81 ab 12.71£3.30 a 41.56+8.65 b
SNT 29.00+2.44 ab 10.40+5.07 a 39.40+6.42 ab
SP1 24.66+3.01 a 9.66+3.88 a 32.80x1.92 a
SP2 27.12+5.96 ab 11.50+5.01 a 38.62+8.60 ab
RT 26.25+5.44 ab 8.75+4.06 a 35.00+4.34 ab
NT 31.66+3.93 b 10.83+4.11 a 42.50+3.14 b
P1 25.57+7.52 ab 13.57+5.68 a 39.14+8.19 ab
P2 27.20+1.30 ab 8.60+4.03 a 35.80+4.76 ab

2019 SRT 37.66+2.42 ab 14.71£1.88 ab 49.66+2.50 abe
SNT 39.87+£2.90 b 17.12+£3.64 b 57.00£5.75 ¢
SP1 39.22+4.26 b 13.71£0.75 ab 51.25+2.91 abe
SP2 37.22+4.71 ab 14.44+3.35 ab 51.66+7.46 abc
RT 38.00+2.23 ab 13.55+4.36 ab 50.88+6.60 abc
NT 39.11+7.67 b 15.55+5.34 ab 54.66+1.52 be
P1 33224272 a 12.88+2.61 a 45.25+2.25 a
P2 36.88+5.01 ab 14.33+3.70 ab 49.25+5.82 ab

TE : R SBAE 5 R )N 5 B3R 22 53 i3 (LSD GG, P<0.05). T[]

Note: Different lowercase letters after the same column date indicate significant difference(Duncan, P<0.05). The same as below.
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TE: A B COMINZRR BT 1 ~ 3)2 4 ~ 6 MR EAR . RZTT T UER IR ARAE ) 16, FAFVEHREAR/NG F-5E40R

25 W (LSD K46, P<0.05), I,

Note: Figure A, B and C indicate the average root diameter of a single plant, 1-3 root layer and 4-6 root layer respectively. Direction of root lay-

er: Aerial root—Radicle ,expressed as 1—6. Different lowercase letters after the same column date indicate significant difference(Duncan,

P<0.05). The same as below.

Fig.1  The root diameter of different soil tillage methods in 2019(mm)
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Table 2 The root penetration angle of different soil tillage methods

iy BHEAR R HRIZ Root layer S
Year Tillage treatment 1~3 4-~6 Average
2018 SRT 57.04£5.69 a 46.73+1.19 b 53.98+6.35 ¢

SNT 56.22+1.35a 41.67£5.97 ab 47.82+4.96 ab
SP1 58.66+2.53 a 35.88+11.32 a 50.98+4.28 abc
SpP2 56.65+5.18 a 43.23+4.33 ab 52.39+4.17 be
RT 53.88+3.52 a 45.81+6.07 b 50.62+3.35 abc
NT 52.65+4.31 a 40.95+4.26 ab 46.04+1.85 a
P1 58.39+3.84 a 42.33+3.62 ab 51.00+£2.25 abe
P2 52.72+2.15a 47.95+6.16 b 48.66+2.76 abe
2019 SRT 53.98+4.03 a 48.90+4.01 b 52.18+2.15 ¢
SNT 48.95+5.09 a 45.72+2.45 ab 46.43+3.82 ab
SP1 49.40+9.49 a 46.41+4.20 ab 49.83+4.26 be
SP2 51.37+6.47 a 47.50£3.21 ab 48.53+4.22 be
RT 50.38+7.12 a 44.67+1.93 ab 47.99+3.79 abe
NT 46.23+3.01 a 47.84+4.36 ab 43.83+4.64 a
P1 51.1949.05 a 43.54+4.89 a 47.00+6.09 ab
P2 47.79+4.53 a 46.69+3.80 ab 47.40+£2.91 ab
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Fig.2  The root range of 10 cm soil layer between lines of maize under different soil tillage methods
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Table 3 The root biomass of different soil tillage methods ¢/0.01 m’
Ay BHEAL B +)Z(cm)  Soil layer
Year Tillage treatment 0~10 11 ~20 21 ~30
2018 SRT 12.19+£3.56 a 0.81+0.30 a 0.29+0.12 ab
SNT 12.30+3.33 a 0.70+£0.35 a 0.29+0.11 ab
SP1 13.36+3.82 ab 0.76+0.33 a 0.33+0.17 ab
Sp2 11.28+4.55 a 0.81+£0.42 a 0.38+0.21 b
RT 11.52+2.14 a 0.73£0.41 a 0.18+0.09 a
NT 14.60+5.85 ab 0.51£0.24 a 0.20+0.08 a
P1 17.56+1.63 b 0.93+0.44 a 0.22+0.14 ab
P2 11.57+2.98 a 0.62+0.33 a 0.25+0.04 ab
2019 SRT 6.89+2.66 ab 0.79+0.30 ab 0.59+0.11d
SNT 7.22+3.38 ab 0.66+0.19 a 0.26+0.07 a
SP1 7.66x1.60 ab 1.11£0.33 b 0.49+0.04 cd
Sp2 5.44+0.65 a 1.02+0.20 ab 0.33+0.15 ab
RT 6.46+1.62 ab 0.92+0.25 ab 0.30+0.10 a
NT 7.22+0.99 ab 0.67+0.30 a 0.25+0.11 a
P1 9.01+2.19 b 1.07+0.30 b 0.42+0.15 be
P2 4.84+0.96 a 0.89+0.28 ab 0.34+0.04 ab

B3 AREITEHEARXNFHRRENETE

Fig.3  The root weight density of different soil tillage methods
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Fig.4 The uprooting force of different soil tillage methods
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Fig.5 The economic yield of different soil tillage methods
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