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Potato Yield of Herbicide-contaminated Soil Modified by Deep Tillage
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Abstract: Soil pollution is considered as the bottleneck issue that often causes quality degradation of ecological
environments, restriction of soil productivity and agriculture development. In order to modify herbicide- contaminated
soils, deep tillage was operated on the soils to eliminate the issue, which might significantly impacte the yield of
sensitive after crops. Three treatments including self- developed soil- layer reverse plough, subsoil plough and
conventional tillage were made to compare the effect. During potato sensitive period, deep tillage with the soil-layer
reverse plough could eliminate the influence of residual herbicides, and its residual amount of herbicide on the surface
soil was reduced by 84.2%-86.7% when compared with that of the conventional tillage. In both deep tillage treatments,
soil physical properties were improved, soil hardness was decreased and soil three phases percentage were changed
positively. Meanwhile, the potato emergence percentage of the soil- layer reverse plough treatment was 7.8- 10.6
percentage point higher than that of the conventional tillage, and the subsoil plough treatment was 3.1-6.1 percentage
point higher than that of the conventional tillage. The dry matter weight of potato in both deep tillage treatments were
increased, and the total potato yields of the soil-layer reverse plough were increased by 12.7%-22.1% and 11.6%-

16.9%, respectively, compared with the conventional tillage and subsoil tillage. In addition, the marketable tuber yields
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were increased by 18.0%-32.5% and 13.8%-23.0%, respectively, the differences being highly significant. Among the

deep tillage treatments, the effect produced by the soil-layer reverse plough was better than that of the subsoil plough.

Therefore, through deep tillage, phytotoxicity of residual herbicide on potato can be effectively eliminated, and the

technique by using deep tillage is helpful for the agricultural planting structure adjustment.
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Table 1 Chemical characteristics of tested soil

Hi o5 2% (mgkg) 2Wi(mgkg) 28 (mg/ke)  HAAE (mg/ke) R (me/kg) AT (me/kg) AL (g/kg)
pH

Site Total nitrogen Total phosphorus Total potassium Available nitrogen Available phosphorus Available potassium Organic matter
7T, Nenjiang 230.3 51.6 172.2 191.0 12.1 87.7 34.4 6.1
WS Hailun 218.9 55.6 169.5 202.3 16.3 61.7 31.5 6.3
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Table 2 Vertical distribution of herbicide—contaminated soils (mg/kg) (2014)

Hi A Ih ¥ )2 (em) Soil depth
Site Treatment 0~10 10~20 20~30 30~40
] oyt 0.019 0.028 0.015 0.004
ieaR -
Rk 0.003 0.016 0.027 0.018
Nenjiang N
L 0.018 0.027 0.016 0.003
e X 0.015 0.023 0.016 0.003
B 0.002 0.015 0.021 0.014
Hailun OB 0.018 0.027 0.014 0.002
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Figure 1 Soil hardness in different tillage treatments (Nenjiang in 2014)
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Figure 2 Soil three—phase distribution in different tillage treatments (Nenjiang in 2014)
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Table 3 Emergence percentage of potato in different tillage treatments

A Qb HT% Emergence percentage
Site Treatment 2014 2015
i X 82.6 bB 86.9 bB
[iieuR
R 93.2 aA 92.4 aA
Nenjiang
LAHF 88.7 abAB 89.3 abAB
\ Xof Hi 86.3 bA 88.2 aA
faa ity )
HE 94.1 aA 91.1 aA
Hailun
IR 89.4 abA 88.3 aA

TE: RHLSDIEHATF B B I, ARVNG FRERRE TR HIF0R 0.05 F0.01 K225 8%, T,

Note: Treatment means are separated using LSD. Diffenent small and capital letters indicate significant difference at 0.05 and 0.01 levels of probability,

respectively. The same below.
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Table 4 Effects of deep tillage on potato growth at beginning of flowering period

o BRI BE R (4k) MR ESTIRTE R (g/bR)  A5E R CNER)
AbFR PR (em)
i Dry matter weight aboveground ~ Dry matter weight underground ~ Tuber number
Year Treatment Plant height
Site (g/plant) (g/plant) (No./plant)

POl 23.0cB 24.7 cB 53.5¢C 1.8 bA
2014 T 29.6 aA 46.6 bA 125.1 aA 2.8 aA

LT O 26.5 bAB 49.6 aA 67.1bB 2.2 abA
Nenjiang popi 49.4 aA 25.5bB 55.2 ¢C 2.3 aA
2015 R 52.8 aA 51.2 aA 115.2 aA 3.3aA

i ~ ~ D 51.0 aA 48.1aA _693bB 26aA
Xf e 47.9 bA 62.4 bB 66.5 cC 2.7 aA
2014 R 51.2 aA 81.7 aA 106.9 aA 3.4aA
W B 49.4 abA 66.2 bB 83.2bB 3.0aA
Hailun Xif 49.4 aA 64.3 bB 74.6 ¢C 2.9 aA
2015 I 52.8 aA 84.2 aA 110.3 aA 3.5aA
LA 51.0 aA 68.3bB 92.3bB 3.3 aA
x5 ARAHHELENDREFEHM
Table 5 Effects of different tillage treatments on yield of potato

WA B R (kgfhm?) BPEHT(%) R i 7 I (k) T (%)
Total yield increase Marketable tuber

Site Year Treatment  Total yield (kg/ha) percentage Marketable tuber yield (kg/ha) increase percentage

popilst 22 554 bB 100.0 81.9 19 442 cB 100.0 92.3

2014 Gk 27 543 aA 122.1 116.9 25752 aA 132.5 1222

BT LB 23571 bAB 104.3 100.0 21 066 bB 108.3 100.0

Nenjiang Xif e 31 885 bA 100.0 88.7 29 457 bB 100.0 96.4

2015 THF 35931 aA 112.7 111.6 34767 aA 118.0 113.8

O 32189 bA 100.9 100.0 30 554 bB 103.7 100.0

Xif e 29173 bB 100.0 83.9 25282 bB 100.0 95.6

2014 T 34756 aA 119.1 115.7 32529 aA 128.7 123.0

e Lt 30 041 bB 102.9 100.0 26 436 bB 104.6 100.0

Hailun Xif e 36 747 bA 100.0 87.4 33712 bB 100.0 97.2

20 THF 42035 aA 114.4 113.7 40 485 aA 120.1 116.8

O EHE 36 973 bA 100.6 100.0 34667 bB 102.8 100.0
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