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���� Plants ����Animals

�
Macro

1 C, H, O, N, P, S C, H, O, N, P, S
2 K, Ca, Mg K, Ca, Mg
3 Na, Cl

�
Micro

1 Fe, Mn, Cu, Zn Fe, Mn, Cu, Zn
2 Mo Mo
3 B, Cl I, Co, Se, Cr,��	

Essential elements for higher plants and higher animals.
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チッソの欠乏（トマト）

1.葉の全面の黄化
2.葉脈の暗紫色化
3.生育の著しい抑制

Nitrogen deficiency 
in tomato
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μgP/g ���
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� 310

RNA 62

DNA 4.7
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発症の初期には下位葉の葉先から暗紫色〜
紫紅色を帯びた症状が発現れる。

Phosphate deficiency
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カリウムの欠乏（トマト）

• 葉の先端や葉縁のみの
黄化

• 葉の内側（葉脈以外の
部分）の黄化

• 黄化部位の隆起と裏側
への湾曲

• 葉柄や茎での壊死斑の
発生

Potassium deficiency in tomato

カリウム欠乏（トウモロコシ）

• 葉先縁枯れ症状
• 鉄欠乏症状が誘発される
• 葉身基部側の葉脈間より
黄白色の条が発生

Potassium deficiency in corn
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Calcium deficiency in melon
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Calcium deficiency in tomato. Injury in fruit.
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マグネシウムの欠乏（トマト）

• 葉緑素の生成が抑制
• 葉の黄化や壊死斑が
発生

• 下位葉が黄化し、や
がて紫紅化

Magnesium deficiency in tomato. ��	 +
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Sulfur deficiency in canola
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Iron 
deficiency 
in corn
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Iron deficiency in tomato
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Iron deficiency in wheat

Iron deficiency
• Oak tree on a strongly alkaline soil

��"
���
#��"

�� �����
$���"�!

�	��
�
�

���� �������
�

�������
��

�	�� (Mugineic acid)
���������
��
���������������

ピシディン酸誘導体によるリ
ン酸鉄からのリン酸放出能

Piscidic acid
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Manganese 
deficiency 
in water 
melon
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Manganese 
deficiency 
in tomato
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Manganese deficiency in tomato
Mn and Fe deficiency

Interveinal chlorosis, a 
symptom of manganese 
deficiency in red maple.
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Interveinal chlorosis typical 
of iron deficiency in river 
birch.
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Zinc deficiency in tomato
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Zinc deficiency in corn
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Zinc deficiency in adzuki bean
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Zinc deficiency in rice leaf
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Acid soluble zinc mg kg-1 Acid soluble copper mg kg-1
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• 小麦の銅が欠乏すると不稔症状になります。
写真右は銅欠乏で全く実の入らない不稔症状

Copper deficiency in wheat.
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Copper deficiency in wheat.
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Copper deficiency in wheat.
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Copper deficiency in wheat. �����
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Copper deficiency in wheat. ������������
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