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Effect of Different Substitution Ratio of Peat with Biochar as Substrates on Growth of Watermelon Seedlings
QI Lin, MA Cun-chen, XIE Wei-fang et al
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Abstract
vermiculite and perlite were used as experimental substrate materials to study the effect of different proportion of biochar and peat on physical
and chemical properties of substrate and growth of watermelon seedlings. [ Result] With the increasing proportion of biochar, bulk density and
water-holding porosity of substrate decreased while pH and total porosity increased. The indicators all reached the requirement of ideal sub-
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[ Objective ] To find the best substitution ratio of peat in substrate formula with biochar. [ Method] Biochar, peat, coconut chaff,

strate. There was no significant difference in germination rate of different treatments, but the plant height, stem diameter, aboveground fresh
weight, healthy seedling index and root activity of watermelon seedlings firstly increased, and then decreased. Index of watermelon seedling of
T, treatment ( biochar: peat = 2:3) was better than other treatments. [ Conclusion] Biochar could be recommended as a replacing material of

peat which could coordinate substrate water and nutrient condition and promote seedling growth.
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Table 1 The volumetric ratio of different substrate treatments
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Table 2 Physical and chemical characters of different substrate formula

e A BALBRE FRRALER EC = Sff E

Treatment Bulk der;SIty Total porosity ~ Water holding pH S/ em Total nitrogen Total phosphorus — Total potassium
g/cm % pore// % gk gk g/'kg

CK 0.33 64.00 55.45 6.63 0.92 10.31 5.32 14.85

T, 0.30 64.82 53.56 6.94 1.04 9.54 5.37 15.93

T, 0.28 65.02 50. 02 7.08 1.32 9.69 5.40 17.29

T, 0.27 65.73 48.82 7.21 1.65 8.04 5.29 18.06

T, 0.27 65.90 48.36 7.35 1.87 7.83 5.12 18.44

T, 0.24 66.22 47.79 7.37 1.95 7.30 5.16 19.21
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Fig.1 Effect of biochar substrate on plant height of watermelon

seedling
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Fig.2 Effect of biochar substrate on stem diameter of watermel-
on seedling
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Table 3 Effect of biochar substrate on biomass of watermelon seedling o/ Tk
Jise Bt Ho b Mo F T H R TR
Treatment Aboveground fresh weight Underground fresh weight Aboveground dry weight Underground dry weight
CK 4.916 +0. 150 abc 0.678 £0.024 a 0.587 +0.018 ab 0.112 £0.005 a
T, 4.942 +0.095 abc 0.663 £0.018 a 0.609 +0.038 a 0.111 £0.003 a
T, 5.139 +0.188 a 0.669 +£0.022 a 0.626 +0.034 a 0.112 £0.005 a
T, 5.018 +0.064 ab 0.644 +0.009 ab 0.596 +0.026 a 0.108 +£0.004 a
T, 4.817 £0.171 be 0.641 £0.009 ab 0.580 +0.016 ab 0.107 £0.002 a
T, 4.713 £0.167 ¢ 0.618 £0.020 b 0.538 +0.032 b 0.105 £0.002 a
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Table 4 Effect of biochar substrate on root-canopy ratio and healthy

seedling index of watermelon seedling
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Treatment Root-canopy ratio

HHHE AL
Healthy seedling index

CK 0.191 £0.006 a 0.393 +£0.013 ab
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