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FIGURE 4 | Weighted summary effect sizes (lnR) and 95% CIs for ASD effect on pathogen suppression under various experimental conditions.
Comparisons among levels of (A) study type, (B) soil temperature, (C) soil type, (D) control, (E) sampling depth, and (F) incubation period. For each level of
moderator, values to the right of the CI line with negative effective size are percent pathogen suppression and with positive effect size are percent of promotion.
Number of studies reporting data for each level of moderator is given in parentheses. The moderator level was significantly different from zero if p-value  0.05.
Values below panel titles to the left are I

2 (percentage of heterogeneity due to true variation among moderator levels) and Phetero (test of the null hypothesis, that all
studies share a common effect size if Phetero > 0.1) for each moderator.

as other rates (Figure 5E). Generally, the trend was that higher
suppression was observed with higher rates of amendment but
in meta-analysis of amendment rate, we could see response
of pathogen suppression is not only subject to application
rate. Detailed analysis of pathogen suppression with various
amendment types under di�erent conditions are presented in
Supplementary Table 2.

Nematode Suppression
Over all studies, ASD decreased nematode abundance by
37% (lnR = �0.45), with the confidence interval slightly
overlapping zero (p = 0.066; Figure 2B). The four individual
e�cacy measures ranged from 20 to 40%, with confidence
intervals also crossing zero. Among the three most studied
plant parasitic genera, ASD-induced inhibition was significant
only for Globodera, at 56% (Figure 6A). The summary e�ect
was not significant for Pratylenchus, Meloidogyne and the
three genera grouped as ‘Other.’ Among the six moderators

characterizing experimental conditions, most have at least one
level with a significant ASD e�ect (Figures 6B–G). Unlike
pathogen suppression, ASD has resulted in substantial nematode
suppression in large-scale studies (63%, p = 0.002), with no
suppression in small-scale studies (38%, p = 0.40) (Figure 6B).
Suppression was greatest at moderate soil temperatures (68%,
p = 0.01) and insignificant at the higher and lower reported
temperatures (Figure 6C). The ASD e�ect varied with soil
type, with significant suppression of nematodes (94%) occurring
only in loam soils (Figure 6D). The size of the ASD-induced
suppression has not di�ered as a function of its comparison
to uncovered vs. covered controls (Figure 6E). Sampling depth
markedly a�ected estimation of ASD e�cacy, with nematodes
reduced by 82 and 70%, respectively, in deep and shallow
regions of the soil profile while at moderate depth a near
significant ASD stimulation of nematodes has been observed
(Figure 6F). Incubation of less than 2 weeks has dramatically
promoted nematode survival, while an incubation of 4–6 weeks
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土壌還元消毒効果のメタ解析の事例
- 土壌病原菌抑制に関して様々な実験条件 -

(Frontiers in Plant Science, 7:1254.)
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・この技術による土壌病害虫の発生抑制は、
土壌中の酸素濃度の低下によって生息環境が大きく変化することによるもので、
エタノールの直接の殺菌効果によるものではありません。

・この技術で使用するエタノールは農薬ではなく、「土壌還元消毒用資材」として扱われます。

・処理を上手に効かせるポイントについて
低濃度エタノールを用いた土壌還元消毒方法の開発

����

【現地試験】平成 23 年度（埼玉県） 

散水チューブをセットした後、透明フィルム

で被覆している様子 
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新規土壌還元消毒を主体とした 
トマト地下部病害虫防除体系
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高知県、沖縄県も参画

農研機構刊行の土壌還元消毒に関する標準作業手順書

糖含有珪藻土、糖蜜吸着資材
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省資材化の検討：
＊土壌の三相分布の分析から

・固相：固体からなる部分
・液相：液体からなる部分

・気相：気体からなる部分

→作物の根圏の深さ、作土層（20cmもしくは30cm程度）として、土性、
耕盤の有無なども考慮して
気相率（%） ｘ2 (もしくは3) ｘ α＝灌水量の目安(L/m2)
灌水量は、以前：100L/m2

現在：30〜80L/m2が一般的
α：経験値として0.8程度

＊エタノール処理濃度は、
以前：1.0%程度
現在：0.3〜高くても0.8%、通常0.5%程度

適当な灌水量（エタノール水溶液）：

処理濃度の設定は？

＊暗渠、動物の穴に注意
→水道メータなどで監視

＊e-土壌図II（農研機構 農業環境研究部門）
を利用して土性も加味し処方を提案


