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Healthy crops start with healthy soil.
Let’s strengthen the soil and grow healthier crops.
Soil preparation consists of stably supplying the water, air, and fertilizer 
components necessary for crops, and enhancing "Soil Fertility"—the power of the 
soil that prevents the increase of soil pathogens through the activity of 
microorganisms in the soil.
In a good soil environment, roots extend well, absorption of nutrients and water is 
smooth, and crops grow soundly. Healthy crop growth leads to improved yield and 
quality of agricultural products and the formation of crop bodies that are less 
prone to pests and diseases.
It is believed that now is the time to return to the basics and reaffirm the 
importance of soil preparation.

Objectives of Soil Preparation

p Enhance drainage and water retention

p Enhance air permeability

p Enhance softness/swelling (make the soil fluffy)

p Enhance fertilizer retention capacity

p Keep pH weakly acidic (generally 5.5–6.5 is desirable)

p Increase organic matter and activate soil microbial activity

Soil preparation requires different improvement items depending on soil 
properties and uses, such as paddy fields or upland fields. For example, generally, 
in sandy soil, drainage and air permeability are high, but water retention and 
fertilizer retention are low, and humus tends to be consumed quickly. Clay soil has 
high water retention and fertilizer retention, but drainage and air permeability are 
inferior.

- 2 - 

 

健康な農作物は土づくりから 

土に力をつけ、健康な作物づくりを行いましょう 

 土づくりは、作物に必要な水と空気と肥料分を安定して供給することや、土壌中の

微生物の働きにより、土壌病原菌などが増えないような土の力「地力」を高めること

にあります。 

良好な土壌環境のもとでは、根はよく伸長し、養水分の吸収も順調で、作物が健全

に生育します。作物が健康に育つことで農産物の収量・品質向上や、病害虫の発生し

にくい作物体の形成につながります。 

いまこそ、原点に立ち返り、土づくりの重要性を再確認する時期にきていると思わ

れます。 

土づくりの目的 

   ○排水性と保水性を高める 

   ○通気性を高める 

   ○膨軟性を高める（土をふわふわにする） 

   ○保肥力を高める 

   ○ｐＨを弱酸性に保つ（おおむね 5.5～6.5が望ましい） 

   ○有機物を増やし、土壌微生物の活動を活発化させる 

 

土づくりは、土壌の性質や水田・畑といった用途により改善項目が異なります。例

えば、一般に砂質土壌では排水性、通気性は高いものの保水性や保肥力が低く腐植の

消耗が早い傾向があり、粘質土壌は、保水性、保肥力が高いものの排水性、通気性が

劣ります。 

 

バランスの良い土とは・・。 

  

What is well-balanced soil?

Capacity to retain fertilizer

Good drainage
Roots are stretching freely

Soil is soft

Organic matter is 
well decomposed

Soil 
organic 
matter Soil 

microorganismsBalance of Nitrogen, Phosphate, Potash, 
Lime, Magnesia and MIINERAL
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The condition of agricultural soils.
Soil preparation is performed according to soil conditions such as land category 
and soil texture. Surveys such as soil function monitoring surveys conducted so far 
have revealed the following points. Referencing the trends of the soil function 
monitoring survey (within Chiba Prefecture), check the condition of your fields 
and perform appropriate soil preparation.

u In paddy field soil, the plow layer is becoming shallower.
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千葉県の農耕地土壌のすがた 

 土づくりは、地目や土性など土壌の状態に応じて行います。これまでに実施された

土壌機能モニタリング調査などの調査では以下のことが明らかになりました。 

 千葉県の土壌の傾向を参考に、田畑の状態をチェックし、適正な土づくりを行いま

しょう。 

★水田土壌では作土が浅くなっています。 

千葉県の水田土壌は、近年、作

土が浅くなっている傾向がありま

す。 

作土が浅いと根の伸びが悪く、

養分の吸収されにくい状態になり

ます。 

深耕や深耕と合わせたたい肥施

用などの対策を行いましょう。 

 

 

 

 

 

 

 

 

 

 

 

★畑地土壌ではりん酸や加里が過剰です。 

千葉県内の野菜畑の多くで

は、近年、石灰や苦土の含量

が増加している他、りん酸や

加里が過剰となっています。 

化学肥料やたい肥を施用す

る場合は、土壌診断を行い、

適正な量を施用しましょう。  
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作土の浅い土壌では、根も浅い層に張って 

いるため、養分の吸収が悪くなるほか、干 

ばつにあいやすいなどの気象の影響を受け

やすくなります。 
作土の深い土壌では、根はよく伸び、たくさん

の養分が吸収されます。 

 

※2004～2012年次は調査未実施 

りん酸 

Changes in plow layer depth in paddy fields
 (survey year)

Plow layer 
Depth(cm)
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※2004～2012年次は調査未実施 

りん酸 

In soils with a deep plow layer, roots develop 
well and nutrient uptake is enhanced.

In soils with a shallow plow layer, roots 
are confined to the upper soil layer, 
resulting in poor nutrient uptake and 
increased vulnerability to weather 
conditions such as drought.

Plow 
layer

Plow pan

Plow pan

u In paddy field soil, the plow layer is becoming shallower.

In many vegetable fields in 
Chiba Prefecture, recent years 
have seen increases in calcium 
and magnesium contents, along 
with excessive levels of 
phosphorus and potassium.
When applying chemical 
fertilizers or compost, it is 
necessary to conduct soil 
testing and apply appropriate 
amounts based on the results.

Recently, paddy soils in Chiba 
Prefecture have tended to develop 
shallower plow layers, which 
restrict root growth and reduce 
nutrient uptake. Countermeasures 
include deep tillage combined 
with the application of compost 
and trace-element-rich materials.”
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Comparison with chemical soil diagnostic reference values
 for vegetable fields (survey year2013-2016)

□Deficient ■Optimal ■ Excessive

Calcium
 (Ca)

Phosphorus (P)

M
agnesium

 (M
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★畑地土壌では保水性が低下しています。 

千葉県の土壌ではここ数年、

作土の有効孔隙（水持ち量）が

少なくなってきています。この

ため、土壌の排水性、保水性、

通気性が悪くなっています。 

これらを改善するためには、

土壌の団粒構造が重要で、たい

肥など腐熟有機物の施用が有効

です。 

※2009～2012年次は調査未実施 

 

 

 

  

 

 

 

 

 

 

 

これらの改善方法として、たい肥や土壌改良資材の施用、深耕、客土、輪作、排水

対策などがあげられます。 

土づくりを行う前には、土壌診断を行い、土壌の状態をチェックし、良質な有機物

や土壌改良資材を適正に施用するようにしましょう。 
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有効孔隙率の変化

土の粒がくっつきあって固まりになっている

状態。土の隙間に水分と空気を十分に保持する

ため、ふかふかで、水はけ、通気性が良い。 

土壌の団粒構造 土壌の単粒構造 

空気 

水 

土の粒がびっしりつまっている状態。 

隙間が無いため、水はけ、通気性が悪い。 

 土 壌 診 断 

土の固さ、 

水はけの状態、 

作土の深さの 

チェック 

ｐＨ、不足し 

ている養分の

チェック 

過剰となりつ

つある養分の

チェック 

ＣＥＣ（陽イオ

ン交換容量）※

のチェック 

※加里、カルシウムなどの陽イオンを蓄える力を示す容量。いわゆる「肥もち」のこと。 

4

u In upland field soils, water-holding capacity has been declining.

In recent years, soils in Chiba 
Prefecture have shown a decrease 
in effective pore space (water-
holding capacity) within the plow 
layer. As a result, soil drainage, 
water-holding capacity, and 
aeration have deteriorated.
To improve these conditions, the 
formation of stable soil aggregates 
is essential, and the application of
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A condition in which soil particles bind 
together to form aggregates. This structure 
allows the soil pores to retain sufficient water 
and air, resulting in a soft, well-aerated soil 
with good drainage.

A condition in which soil particles are 
tightly packed with little pore space. As a 
result, drainage and aeration are poor.

Soil aggregate structure Single-grain soil structure

As measures to improve these conditions, it is recommended to conduct soil testing 
prior to soil management in order to assess soil conditions, and to improve the soil’s 
physical, chemical, and biological properties through the application of high-quality 
compost (organic matter) and mineral solutions extracted from natural rocks.

well-matured organic matter such as compost, as well as mineral solutions extracted 
from natural rocks, is effective.

Soil 
Testing

Assessment of soil 
hardness, drainage 

conditions, and 
plow layer depth.

Assessment of soil 
pH and 

identification of 
nutrient deficiencies.

Assessment of 
nutrients showing 

excessive 
accumulation.

Assessment of CEC 
(Cation Exchange 

Capacity), an 
indicator of nutrient-

holding capacity.

Changes in effective porosity

(survey year)
(%)
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5

The inorganic nutrients (minerals) required by crops are present in soil and compost.
For crops to grow normally, it is essential that the soil contains a well-balanced 
supply of inorganic nutrients without deficiency or excess, and that a favorable soil 
environment is maintained in which roots can develop healthily and absorb nutrients 
efficiently.

The agricultural mineral solution recommended by SOKENSHA is produced by 
extracting mineral components from a combination of representative rocks that form 
continental crusts.
By promoting ‘soil softening’ and enhancing ‘enzyme activity,’ this mineral solution is 
expected to improve the soil’s physical, biological, and chemical properties.

Furthermore, when the mineral solution is used in combination with high-quality 
compost (such as fermented compost, bamboo powder, and green manure), the 
interaction between lactic acid bacteria contained in the compost and minerals 
enhances enzyme activity. This process suppresses harmful microorganisms in the 
soil and improves its biological condition.

In addition, based on the principles of compost mulching, slow decomposition 
proceeds under conditions of appropriate moisture and oxygen availability. As a 
result, earthworms and other beneficial organisms increase, the soil gradually 
becomes softer, and a soil environment is created in which crops can more easily 
absorb nutrients.

Mineral-based farming is an approach that draws out the soil’s inherent fertility and 
enhances the six effects shown in the table.
Rather than replacing fertilizers or pesticides, it is designed to ‘optimize soil functions.’
This approach does not conflict with either conventional or organic farming and 
enables steady improvements in quality, yield, and production stability without placing 
excessive burden on cultivation practices.

Improvement 
of soil fertility

Chemical 
properties

Physical 
properties

Physical 
properties

Nutrient
 retention 
capacity

ReductionSoftening

p Soil improvement and management of 
soil microbial balance.

p Promotion of root crop growth.
p Promotion of growth in leafy vegetables, 

fruit vegetables, and fruit trees.
p Support for improved sugar and acid 

balance.
p Support for enhanced root vitality, 

among other benefits.
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１ たい肥施用による土づくり 

 たい肥施用は、土づくりの手段として効果的です。腐熟した良質たい肥を適正施用

することで、土壌の保水性、通気性の改善などの効果が得られます。たい肥を施用す

る場合は、次のポイントに気をつけて施用しましょう。 

 

①たい肥の成分を把握し、肥料成分を考慮し施用しましょう。 
 家畜ふんたい肥のなかには、肥料的効果が高いものもあります。このようなたい肥

は、施用量が多いと窒素成分が地下に浸透することで、環境への影響が生じることや

加里などが過剰になりやすいことが考えられますので、肥料成分を考慮した適正施用

が必要です。 

 

②土づくりがねらいの場合は、窒素成分１％以下のたい肥を施用し

ましょう。 
土づくりを目的に行う場合は、良質な有機物を継続して施用することが大切です。

植え付けまでの期間を十分に確保し、窒素成分が１％以下、炭素率（炭素／窒素比）

が３０～５０の資材を施用することで、土づくりの効果が高まります。 

 

③たい肥の施用時期に気をつけましょう。 
たい肥を植え付け直前に施用すると、作物の生育が抑制されることがあります。こ

れは、たい肥を分解する微生物が土壌中の肥料（窒素）を消費してしまうため生じる

現象（窒素飢餓）などがあげられます。たい肥はできるだけ腐熟したものを施用しま

す。やむを得ず、未熟なものを施用する場合は、植え付けまでの期間をできるだけあ

け、土壌中で十分腐熟させておく必要があります。 

  

0

1

2

3

4

5

6

7

稲わら

たい肥

牛ふん

たい肥

豚ぷん

たい肥

鶏ふん

たい肥

成

分

含

有

率

（

％

）

各種有機物の肥料成分

窒素

りん酸

加里
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2. Compost and Mineral Amendments 
                                           for Improved Soil Biology

The application of compost is an effective means of soil improvement.
By applying well-matured, high-quality compost together with mineral amendments 
at appropriate rates, the effects of improving soil water-holding capacity and 
aeration can be enhanced.
When applying compost and mineral materials, attention should be paid to the 
following points.

p Understand the nutrient composition of compost and apply it while taking its 
fertilizer value into account.
Some livestock manure composts have high fertilizer effectiveness. Care should 
be taken to prevent environmental impacts caused by nitrogen leaching into 
groundwater, as well as excessive accumulation of potassium.

p When the objective is soil improvement, compost with a nitrogen content of 1% 
or less should be applied.
It is important to continuously apply high-quality organic matter.
Applying materials with a nitrogen content of 1% or less and a carbon-to-
nitrogen ratio (C/N ratio) of 30–50 enhances the effectiveness of soil 
improvement.

p Pay close attention to the timing of compost application.
Applying compost immediately before planting may cause nitrogen 
immobilization, leading to suppressed crop growth.
Incorporate well-matured compost during soil preparation prior to 
transplanting and allow it to fully integrate into the soil before applying mineral 
amendments.
This practice helps regulate the soil microbial community before sowing or 
transplanting.

Nutrient contents of various organic materials

■Nitrogen (N)

■Phosphorus (P)

■Potassium (K)

Compost
Rice 
straw

Cattle 
manure

Pig 
manure

Chicken 
manure
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l High-quality compost dominated by actinomycetes, together with the enzyme-
activating effects of minerals, improves the biological properties of the soil.

l This leads to a reduction in the proportion of filamentous fungi, which account 

for approximately 80% of soil-borne plant pathogens.

without MIINERAL with MIINERAL
（1000×）

7

Corp
Paddy rice 200~300 300~400 200~300 60~80 3

Field crops 500~1,000 1,000~1,500 500~1,000 200~300 10

Field crops 500~1,000 1,000~1,500 500~1,000 200~300 10

Fruit trees  
  (Japanese 
  pear, mandarin 
  orange, loquat etc)

1,000~1,500 2,000~2,500 800~1,000 400~600 20~30 (12)

Cattle Manure Compost 
(Manure-based)

Cattle Manure Compost 

(with Bulking Materials)

Pig & Chicken Manure Compost 
(Manure-based)

Pig & Chicken Manure Compost 

(with Bulking Materials)

Basal nitrogen 

application rate (kg/10 a)

Recommended application rates of livestock manure compost by crop type, 
                                            considering nitrogen fertilizer effectiveness (kg/10 a)

Ø Based on an application rate in which 30% of the basal nitrogen is substituted with 
nitrogen derived from compost.

Ø Japan’s Standard Fertilization Guidelines for Major Crops (March 2019).
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３ 深耕による土づくり 

トラクターなど農機具の大型化などにより、作土が浅くなったり、作土の下が硬く

締まり、根が張りにくくなる傾向がみられます。 

対策として、深耕ロータリーやプラウ、サブソイラなどで深耕や耕盤破砕を行い、

作土の下に形成された耕盤を砕くことで改善することができます。ただし、作土下の

土壌が不良な場合には、深く耕すことで生育不良を招くことがあります。深耕は耕う

ん深を数センチ単位で増やすなど徐々に行いましょう。 

また、土壌病害虫が発生している場合は、深耕により原因病害虫を下層土に広げ、

土壌消毒などの対策に影響が生じる場合がありますので、深耕は他の要因も考えたう

えで行う必要があります。 

耕うん䛾目安（人差し指による判定法） 

根張りと乾湿 人差し指による判定 

干䜀つ䛾危険大 人差し指が自由に入る 

ちょうどよい 人差し指に力を入れれ䜀元まで入る 

やや硬いが根䛿伸びる 人差し指に力を強く加えると、程度に応じて元までが半

分ぐらい入る 

根䛿少し入るが伸びが悪い 力を入れても人差し指が入らないが、へこむ 

根が入りにくい、湿害が心配 力を入れても人差し指が入らない 

 

 

 

 

 

 

 

 

４ 地力増進作物（緑肥）による土づくり 

 地力増進作物を緑肥として栽培後鋤きこむことにより、①保水性、通気性、団粒化

促進等土壌の物理性の改善や、②冬季における土壌流亡や風食の軽減、③クリーニン

グクロップとしての機能、④連作障害の回避、⑤線虫被害抑制、⑥雑草抑制などの効

果が期待できます。 

地力増進作物を輪作体系中に取り入れ、良質な作物生産の技術として活用しましょ

う。 

3. Soil Aggregate Formation 
                           (Improvement of Physical Properties)
Due to the increasing size and weight of agricultural machinery such as tractors, 
there is a tendency for the plow layer to become shallower and for the soil beneath 
the plow layer to become compacted and hardened, restricting root development.
As a countermeasure, deep tillage using rotary tillers, plows, or subsoilers can be 
carried out to break up the plow pan formed beneath the plow layer, thereby 
improving soil conditions.

Function of minerals — Minerals with an average particle size of 2 mm have 
approximately 80% of their atoms exposed on the surface, resulting in very high 
reactivity.
When these minerals come into contact with soil, the soil becomes ionized, and 
electrostatic repulsion is expected to create a loose, well-aggregated soil structure.

Furthermore, when soil-borne pests and diseases are present, relying solely on 
physical deep tillage carries the risk of spreading these organisms.
In such cases, promoting soil aggregate formation and regulating the soil microbial 
community through mineral-based farming is a more efficient and effective approach.

Tillage guidelines using the index finger method
Root development and soil moisture 
condition

Assessment using the index finger

High risk of drought The index finger enters easily without resistance

Optimal With moderate pressure, the index finger can be 
inserted fully

Slightly hard, but roots can grow With strong pressure, the index finger can be 
inserted halfway or fully, depending on the degree 
of soil hardness.

Roots can penetrate slightly, but growth 
is poor

Even with pressure, the index finger does not 
enter, but the soil surface dents.

Roots have difficulty penetrating; 
risk of excess moisture damage

Even with pressure, the index finger does not 
enter.

堆肥とミネラルＡ液の働きで土のソフト化

土壌耕盤が無くなる
それにより根が深くまで入り
棒が1ｍ以上はいるようになる

キチナーゼの酵素活性約4倍
糸状菌（カビ）の細胞壁のキチンを
選択的に分解

耕盤が無くなる＋硝酸還元酵素の働き 硝酸、ECの大幅な低下

糸状菌の割合が減る
（病原菌の8割が糸状菌）

1.物理性の改善

2.生物性の改善

土壌中の肥料分の変化 化学性の改善

EC 窒素

3.化学性の改善

農業用ミネラル液は大陸を構成する代表的な岩石を組み合わせてミネラル分(鉱物)を抽出した水溶液です。
下記に示したように土のソフト化や酵素活性が高まることにより土壌の物理性･生物性･化学性の改善が期待できます。

2 4 6 8 10 58 60

ミネラル添加時に生産される各種酵素活性について
リゾチーム　　　細胞壁溶解酵素
キチナーゼ　　　細胞壁溶解酵素
プロテアーゼ　　タンパク質分解酵素

リゾチーム

キチナーゼ

プロテアーゼ

硝酸還元酵素

酵素活性（unit） 室蘭工業大学　菊池先生による実験

1

2

糸状菌
(%)

放線菌 一般細菌 微生物 細菌/糸状菌
(B/F)総数(%)(%)(%)

11万
(50.7)
 78万
(16.3)

9万9千
(46.1)

22万
(100)

7100
(3.3)

1

 5140万
(28.5)

270万
(55.2)

480万
(100)

土壌微生物に対するミネラルの影響

1 対照区(1000倍希釈） 2ミネラル区

土壌の物理性と生物性の改善により
化学性(特に硝酸態窒素)が急激に
改善される。

放線菌が多数を占める良質な
堆肥とミネラルの酵素活性を
高める働きにより、土壌の生
物性が改善される。

平均粒径2nmのミネラルは表面
原子数が80%を占め、非常に
活性が高まっています。
ミネラルが土壌に触れることにより
土がイオン化され、電気的な反発で
ふかふかの土になると予想されます。

茨城県つくば市柳橋122-3　TEL 029-836-5025 FAX 029-836-5102 URL http://www.kawada-labo.com

耕盤がなくなり1.4mも根が伸びていたイチゴ

天然岩石抽出ミネラル液 農業用Ａ液

使用方法 1000倍希釈でご使用ください。一度に大量に使用するより何度も回数を重ねて使用するほうが効果的です。
使用量は土壌の性質などにより異なりますが10aあたり4ﾘｯﾄﾙ程度散布してください。
また堆肥やボカシ作り、種子浸漬、定植時のドブ浸け等に利用すると効果的です。

飲料用ではありませんので、絶対に飲まないでください。目に入った場合はすぐに水で洗い流してください。
農薬との混合は避けてください。成分によっては農薬の効果がなくなる場合があります。
希釈が濃い場合は作物の生長が止まる場合があります。

注意点

価格

販売元

1ﾘｯﾄﾙ入　3500円(税別）　10ﾘｯﾄﾙ　30,000円(税別）　20ﾘｯﾄﾙ　55,000円(税別）

株式会社　川田研究所

In a strawberry field in Tochigi Prefecture, mineral-based soil 
management removed the plow pan, resulting in root growth 
reaching a depth of 1.4 m.
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4. Soil Aggregate Formation 
                           (Improvement of Physical Properties)
Through the application of mineral amendments, the soil maintains a soft, well-
aggregated structure, while pH and salinity (EC) are optimized, creating an 
environment in which microorganisms can actively thrive.
As a result, soil enzyme activity is enhanced and the microbial community is regulated 
toward a desirable balance.
Furthermore, improvements in physical properties (elimination of plow pan and 
enhanced aeration and drainage) and biological properties (enhanced activity of 
nitrate reductase) progress simultaneously, allowing nitrate nitrogen (NO₃⁻) and EC 
values to stabilize within optimal ranges in a short period of time.

[Five Reductions]
l Reduction in fertilizer use：Improved nutrient-holding capacity and enhanced 

rhizosphere activity optimize required application rates and reduce the 
frequency of topdressing.

l Reduction in pesticide use:Suppression of initial outbreaks and reduced 
disease and pest pressure allow a reassessment of spraying frequency.

l Reduction in irrigation:Improved soil aggregation increases water-holding 
capacity, preventing excessive irrigation.

l Reduction in losses:Decreased growth variability and reduced off-grade 
produce caused by salt stress and root damage.

l Reduction in GHG emissions:A healthy rhizosphere environment suppresses 
emissions of CH₄ and N₂O.
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石灰窒素 ◆ Ammonium nitrogen

■ Nitrate nitrogen

Nitrogen 
changes

EC 
changes

［ Changes observed after mineral application ］

All verifications are based on the results 
provided by Professor Mr.Kikuchi 
of Muroran Institute of Technology.
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5. Mineral-Based Farming 
            and Other Inputs / Soil Fertility-Enhancing Crops
l Compatibility with soil improvement materials

A list will be provided to illustrate the compatibility between soil improvement materials 
defined under Japan’s Soil Fertility Enhancement Act and mineral amendments.

Objectives of land 
improvement

Types of soil 
conditioners

Compatibility with minerals

Soil mellowing Peat ◎ pH buffering and improvement of 
nutrient-holding capacity

Peat compost ◎ Promotion of microbial activation

Improvement of 
nutrient-holding 
capacity

Humic acid materials ◎ Natural chelation support

Zeolite ◎
Enhancement of cation exchange 
capacity

Improvement of 
water-holding capacity

Peat ◎
Improved water-holding capacity 
through maintenance of soil 
aggregates

Perlite ○
Enhanced improvement of soil 
physical properties

Improvement of 
water permeability

Charcoal ○ Improvement of water-holding 
capacity

Calcined diatomaceous 
earth granules

○ Improvement of soil aeration and 
drainage

Vermiculite ◎ Synergistic effects through high 
CEC (nutrient-holding capacity)

Promotion of soil 
aggregate formation

Polyethyleneimine-
based

× Not suitable due to metal ion 
binding

Polyvinyl alcohol–based ○ Supports the maintenance of soil 
aggregates

Prevention of water 
leakage in paddy fields

Bentonite ○ Diffusion is suppressed due to 
swelling

l Compatibility with soil fertility–enhancing crops (green manure)

By cultivating soil fertility–enhancing crops as green manure and incorporating them 
into the soil, the following effects can be expected:

• Improvement of soil physical properties, including enhanced water-holding 
capacity, aeration, and promotion of soil aggregation;

• Reduction of soil erosion and wind erosion during winter;



• Function as a cleaning crop;
• Prevention of continuous cropping disorders;
• Suppression of nematode damage; and

• Weed suppression.

Green manure activates the ‘organic engine,’ while minerals act as the ‘metabolic 
ignition,’ increasing the system’s efficiency.
When minerals are applied to soil where decomposition has begun, microbial and 
enzymatic activities work in synergy, driving soil aggregation, CEC (nutrient-
holding capacity), and nitrogen cycling, while stabilizing pH and EC.
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ー For the promotion of green agriculture in China…
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