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Effects of Bio—char on Sugar Beet Growth in Clomazone Residual Soil
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Abstract: Effects of biological carbon (bio—char) on sugar beet growth were studied by pot experiments simulating long residual herbicide

residues in soil environment. The results showed that the safety threshold of sugar beet growth with clomazone residual was 0.12 mg-kg™, and

beyond this value, sugar beet growth was in inhibition with clomazone residues increased gradually; Early seedling growth under severe phyto—
toxicity inhibition rate reached 100% when clomazone concentration was greater than 0.48 mg-kg™; Seedlings subjected to injury sym—ptoms

generally reduced to no phytotoxicity after put into a certain amount of bio—car in soil, the plant growth and root shoot ratio increased. Sugar
beet root tuber yield and total sugar yield were influenced after applying carbon, sugar content increased 1.10%, which showed significant
difference compared with CK. It explained that the bio—char could promote the growth of sugar beet. Applying biochar to soil could reduce the

biological hazardous taken by clomazone residues within certain scope.
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Figure 1 The biological characteristics of suger beet at the thirtieth and fortieth days with treatments
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Figure 2 The effect of different treatments on sugar

beet seeding and inhabition rate
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Figure 4 The effect of different treatments on sugar

beet total surface area
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Table 1 The effect of different treatments on sugar beet biological characteristics

- %ﬁgﬁﬂ%yﬁ/ 30d 40d 50d
mg-kg CK WL CK WL CK ST e
R /em 0 21.90+0.57aA 25.15+0.94bC 29.35+0.37abAB 30.00+£0.98¢B 30.47£0.64¢C 33.50+0.49aA
0.06 21.35+0.66aA 25.50+0.73bBC 30.75+0.69aA 32.43+0.64aA 33.17+1.09bB 34.07 £0.33aA
0.12 21.67+0.40aA 26.30+0.65aAB 30.00+1.14aAB 32.07+0.91abA 38.30+1.14aA 35.50 £0.58aA
0.24 19.35+0.33bB 26.83+0.55aA 28.10+1.31bB 31.80+0.49abAB 32.50+1.14bB 34.53 +0.77aA
0.48 14.60+0.57cC 20.75+0.45¢D 25.26+0.44¢cC 31.00+0.57bcAB 27.00+1.31dD 33.87+0.91aA
0.72 8.20+0.98dD 17.10+1.14dE 24.00+1.31cC 26.50+0.73dC 26.80+0.57dD 29.00+1.18bB
Sd 0.58 0.64 0.14 0.10 0.53 1.05
2% (SPDA) 0 43.97+0.45aA 40.15+£0.94aA 48.68+0.72bcB 44.25+0.49dC 42.45+1.40cdB 43.85+0.69aA
0.06 38.26+0.94bB 40.72+1.34aA 52.57+0.99aA 47.06+0.76abAB  43.65+0.64bcAB 37.44+0.78dC
0.12 37.40+0.98bBC 42.24+1.12aA 49.60+1.47bAB 45.74+0.87¢B 41.03+0.28dB 38.06+0.45dC
0.24 37.84+0.59bB 41.23+0.40aA 46.94+1.05¢BC 44.07+0.90dC 42.28+0.90cdB 40.50+0.90cB
0.48 35.25+0.81cC 41.09+0.90aA 43.65+0.87dC 47.93+1.83aA 45.51+0.69abA 40.96+1.09¢B
0.72 25.15+0.44dD 34.06+0.88hB 44.20+0.49dC 46.74+1.03bcAB 45.93+0.31aA 42.00+0.71bA
Sd 0.74 1.25 1.65 0.31 1.11 0.88
HWle - bk 0 23.35+£0.99aA 43.61£0.91aA 82.20+1.14bB 105.68+1.21bB 130.89+1.36bB 146.72+1.45¢C
0.06 15.88+1.04bBC 31.70+0.65bB 94.05+0.88aA 101.89+1.39¢C 133.95+1.50aA 134.99+0.99¢D
0.12 17.00+0.98bB 30.60+0.68bcBC 95.64+0.91aA 112.40+0.90aA 132.70+1.55aA 138.76+1.03dD
0.24 14.03+0.63¢C 27.70+0.49dD 74.54+1.47¢C 101.60+0.65¢C 85.25£3.67¢C 161.05+0.77bB
0.48 7.07+0.13dD 29.60+0.57¢C 53.11+1.05dD 91.76+0.69dD 67.47+2.23dD 172.37+1.53aA
0.72 2.20+0.16eE 15.67+0.43eE 50.87+1.22¢E 86.75+0.61eE 63.73+£1.69¢E 169.90+2.20aA
Sd 0.68 0.40 0.07 1.50 1.14 3.10
HE 0 0.13+0.02aA 0.14+0.01aA 0.38+0.02aA 0.32+0.02dD 0.50+0.03bB 0.74£0.03abA
0.06 0.10+0.02bB 0.11+0.01bA 0.39+0.02aA 0.36+0.01cC 0.72+0.02aA 0.74+0.04abA
0.12 0.08+0.01cC 0.12+0.01abA 0.25+0.00bB 0.44+0.02bB 0.46+0.02¢C 0.77£0.03aA
0.24 0.07+0.00cC 0.12+0.01abA 0.19+0.02¢C 0.37+0.04¢C 0.35+0.02dD 0.72+0.03abA
0.48 0.04+£0.01dD 0.12+0.02abA 0.18+0.00c¢C 0.50+0.03aA 0.22+0.02¢E 0.68+0.03bB
0.72 0.02+0.00eD 0.13+0.01abA 0.16+0.01cC 0.45+0.04bB 0.22+0.01eE 0.67+0.02bB
Sd 0.02 0 0.06 0.03 0.04 0.01
TE: [F5) R [R)/ING RS 43 1) s A BRI % (i 357K F-(P<0.05, P<0.01)
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Figure 5 The effect of different treatments on sugar Figure 6 The effect of different treatments on sugar
beet total root volume beet total tip numbers
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Figure 7 The effect of different treatments on sugar beet sugar rate

ISR ™ e e e 2 B, A 0 o 4 e S AR
AR A —E ISR . f Rl 8~ 9 W] DL S
INAEWIB T | EHSREHRAR 7™ ik i S W R A Ve B2 (384 i
B, 254 2R y=790.75x7+22.343x+650.32 (R’=
0.925 1), il ™ Wi i 5 FRE B ANV BEAF B R 2k

1200.00

OCK Ok

1 000.00

i R*=0.925

Lo 800.00

o

=2 600.00 R?=0.464 4

fi% 400.00

=

200.00

0 ‘ ‘ ‘ ,
0 0.20 0.40 0.60 0.80

PR M B /mg - kg™
B8 FEAMEFHIERIRTEEN

Figure 8 The effect of different treatments on sugar beet yields
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Figure 9 The effect of different treatments on sugar

beet total sugar content
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