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Abstract: Corn straw bio-reactors were constructed in 2-, 4-, and 8-year replant soils grown with wa-
termelon, while the 2-, 4-, and 8-year replant soils (without bio-reactors) were used as controls, respec-
tively. The soil nutrient contents, pH, microorganism quantities, and soil enzyme activities were deter-
mined to evaluate the effectiveness of corn straw reactor’s improvement on soil health. Results showed
that the soil organic matter content, microorganism quantities, and soil enzyme activities were increased

significantly after 1- or 2- yearcorn straw bio-reactor treatments. In the 8-year replant soil treated with
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2-year corn straw bio-reactors, the organic matter content reached 2.41%, the number of bacteria was
1.65 x 10® CFU/g, the actinomycetes was 3.12 x 10° CFU/g, the fungi was 0.5 x 10° CFU/g, and the
abuscular mycorrhizal fungal spore density was 57/50 mL soil, which were 2.2, 5, 1.44, 1.36, and 3.2 times

of their respective controls; while the polyphenol oxidase and sucrose invertase activities were 1.25 and

2.13 times of their controls, respectively. It was suggested that the corn straw bio-reactor be benefitial

to rehabilitate replant soil.
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Table 1 Effects of straw bio-reactor on nutrient
contents and pH in watermelon replant soil

fb3m BRI EAUH F B
pH Available N Olsen-P Available K  Organic

Treatments (nge)  (wge)  (ngle)  matter (%)
T1 71c 108.57 ¢ 113.48 g 169.83 133 e
T2 73 a 107.62 ¢ 116.74 £ 16572 g 1.87b
T3 7.0d 124.02d 129.76 d 186.50 ¢ 1.19f
T4 72b 124.68 d 147.77 a 188.50d 1.69 ¢
T5 6.7f 166.07 b 142.76 b 293.60 ¢ 1.09 g
T6 6.8¢ 186.02 a 139.52 ¢ 33340 a 1.63d
T7 7.0d 145.40 ¢ 123.25¢ 29540 b 241 a

e WA EAFR/NEFERIR P < 0.05 KPESFBE. TL:

HEAE 24 M T2: AR 24 + LAERSFT AR 4 SR T3: i 4
A T4 AR 44+ LAEREFE AR TS: AR 8 4E £
HE; T6: MEAE 8 4F + | ARREFTAE MR I T7: HEAE 8 4F + 2 4F
FEATLE Y ST HE. T .

Note: Different little letters mean significant different at the P <
0.05 level. T1: Two-year replant soil; T2: Two-year replant soil +
one-year straw bio-reactor; T3: Four-year replant soil; T4:
Four-year replant soil + one-year straw bio-reactor; TS: Two-year
replant soil; T6: Eight-year replant soil + one-year straw
bio-reactor; T7: Eight-year replant soil + 2-year straw bio-reactor.
The same as below.
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Fig. 1 Effects of straw bio-reactor on microorganism
populations in watermelon replant soil

Note: Number of bacteria: x 10%; Number of actinomycete: x 10
Number of fungi: x 10°.
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Fig. 2 Effects of straw bio-reactor on AM fungal spore
density

RKEH

Spore density
(Number/50 mL soil)

R2 TEHEYREHENERNEETIREBE TR0

Table 2 Effects of straw bio-reactor on enzyme
activities in watermelon replant soils

b3 WA A TR Z B A ALHE

Treatments CAT (mL/g) Saccharase (mg/g) PPO (mg/g)
T1 1.62 ¢ 18.63 e 0.865 d
T2 1.89 a 24.60 ¢ 1.054 a
T3 1.59 ¢ 16.15 f 0.754
T4 1.62 ¢ 19.15d 0.875 cd
T5 1.54 ¢ 14.60 g 0.745 e
T6 1.14d 33.60 a 0.895 ¢
T7 1.72'b 31.05b 0.933 b
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