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Effects of Watermelon Replanting on Main Microflora of
Rhizosphere and Activities of Soil Enzymes

ZHAO Meng"? LIMin'*" WANG Miao-Yan> WANG Yu' ZHANG Xue-Yi'

(1. Horticultural College, Qingdao Agricultural University, Qingdao 266109)
(2. Institute of Mycorrhizal Biotechnology, Qingdao Agricultural University, Qingdao 266109)

Abstract: Soil samples collected from greenhouses with 6, 8, 10, 14 and 20 years watermelon replanting,
respectively, in Changle, Shandong province were analyzed for number of bacteria, actinomycetes, and fungi,
and soil enzyme activities, and pH, N, P, K, and organic matter contents in soil. Results showed that with
year increasing of replanting, the number of bacteria and actinomycete showed a trend of increasing first and
then decreasing afterward; the activities of proteinase and polyphenoloxidase had a similar trend as those of
the number of bacteria and actinomycete; however, the trend of the number of fungi was totally opposite to
that. As the replanting year increasing, the urease activity decreased, while the saccharase activity increased.
Results also showed that the nitrogen content of replanting soil was not evidently changed, while the con-
tents of P, K in the soil had a little accumulation after replant of watermelon. The relationship between mi-
croflora, soil enzyme activities, physical and chemical character in replanting soils was also discussed.
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Table 1 Changes of microbe numbers in watermelon replanting soil

. Fungi number Bacteria number Actinomyce number
R;f;f: t  Toul (EI\,?,)CFU/ & (x10°CFU/gDW) (%)  (x10* CFU/g DW) (%) (x10* CFU/g DW) (%)
6 949.2 aA 17.6 aA 0.19 912.8 abA 96.16 34.6 bB 3.65
8 885.9 aA 13.5 aA 0.15 795.6 abA 89.81 88.9 bB 10.04
10 1897.0 aA 6.0 aA 0.03 1528.1 aA 80.55 368.3 aA 19.42
14 740.5 aA 17.1 aA 0.23 605.9 abA 81.82 132.8 bB 17.95
20 310.3 aA 73.1 bB 2.36 245.6 bA 79.14 57.4 bB 18.50
e P<0.01 P<0.05 ,

Note: “Different capital letters and little letters in columns means significant difference at P <0.01 level and P <0.05 level, respectively. The
same as below
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Table 2 Influences of watermelon replanting on activities of soil enzymes

Replant years Proteases (NH,-N mg /g) PPO (mg/g) Urease (NH3-N mg/g ) Saccharase (Glucose mg/g)
6 0.55 abABC 0.49 beB 0.41 aA 0.15 cC
8 0.46 beBC 0.50 bB 0.38 aA 0.11 cC
10 0.59 aAB 0.64 aA 0.35 aA 0.16 cC
14 0.65 aA 0.43 cB 0.07 bB 0.26 bB
20 0.38 cC 0.21dC 0.10 bB 0.56 aA

F3 AREEXDIREREUMEKAIR M0

Table 3 Influences of watermelon replanting on soil basic properties

Replanting years pH Available N (mg/kg) Olsen-P (mg/kg) Auvailable K (mg/kg) Organic matter (%)
6 8.11 77.84 abA 67.57 dD 270.09 dD 0.97 bB
8 7.65 76.49 bA 72.97 dD 208.72 ¢E 0.94 cC
10 6.89 64.98 cB 99.25 cC 316.49 cC 0.74 eD
14 6.97 79.19 aA 163.68 aA 445.92 aA 1.22 aA
20 5.89 77.17 abA 128.40 bB 407.23 bB 0.92 dC

R4 TREEFRDIBHEVTHS TREEER TRBUMIKEX S

Table 4 Correlations among microbial strains, activities of enzymes and physical chemical character in replanting soil

Fungi Bacteria Actinomyces
Proteases —0.73341* 0.02077 0.09627
PPO —0.93437** 0.68347 0.48380
Urease —0.58983 0.71269* 0.18185
Saccharase 0.95956** —-0.40738 —-0.06033
Available N 0.35753 —0.82999* —0.92351**
Olsen-P 0.32627 —0.43347 0.08965
Available K 0.4654 —0.4439 0.04217
Organic matter 0.01964 —-0.57826 —0.52738
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