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�:�g�g�h�l�Z�p�b�y. �I�j�_�^�e�Z�]�Z�_�l�k�y���b�k�i�h�e�v�a�h�\�Z�l�v���^�e�y��
�i�h�\�u�r�_�g�b�y�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �h�[�e�m�q�_�g�b�y��
�f�_�j�b�k�l�_�f�g�h�]�h���\�b�g�h�]�j�Z�^�Z��LED �n�b�l�h�m�k�l�Z�g�h�\�d�b���g�Z��
�h�k�g�h�\�_��RGB �k�\�_�l�h�^�b�h�^�g�u�o�� �e�_�g�l���� �>�Z�g�g�u�_��LED 
�n�b�l�h�m�k�l�Z�g�h�\�d�b�� �m�i�j�Z�\�e�y�x�l�k�y�� �h�l��
�f�b�d�j�h�d�h�g�l�j�h�e�e�_�j�Z���� �q�l�h�� �i�h�a�\�h�e�y�_�l�� �f�_�g�y�l�v��
�k�i�_�d�l�j�Z�e�v�g�u�c�� �k�h�k�l�Z�\�� �b�a�e�m�q�Z�_�f�h�]�h�� �k�\�_�l�h�\�h�]�h��
�i�h�l�h�d�Z�� �a�Z�� �k�q�_�l�� �k�f�_�r�b�\�Z�g�b�y�� �p�\�_�l�h�\�� �\��
�a�Z�\�b�k�b�f�h�k�l�b���h�l���\�u�j�Z�s�b�\�Z�_�f�h�c���d�m�e�v�l�m�j�u�����D�j�h�f�_��
�w�l�h�]�h�� �f�b�d�j�h�d�h�g�l�j�h�e�e�_�j�� �Z�\�l�h�f�Z�l�b�q�_�k�d�b��
�m�i�j�Z�\�e�y�_�l�� �\�j�_�f�_�g�_�f�� �k�\�_�q�_�g�b�y��LED 
�n�b�l�h�m�k�l�Z�g�h�\�d�b���� 

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z: �k�\�_�l�h�^�b�h�^�g�u�_��
�n�b�l�h�m�k�l�Z�g�h�\�d�b���� �j�Z�k�l�_�g�b�y��in vitro, 
�f�b�d�j�h�i�j�h�p�_�k�k�h�j�g�Z�y�� �k�b�k�l�_�f�Z�� �m�i�j�Z�\�e�_�g�b�y����
�k�\�_�l�h�^�b�h�^�g�u�_�� �e�_�g�l�u���� �n�h�l�h�k�b�g�l�_�l�b�q�_�k�d�b��
�Z�d�l�b�\�Z�y���j�Z�^�b�Z�p�b�y��   

Abstract. It is offered to use for 
increase in irradiation efficiency of 
meristemny LED grapes of 
phytoinstallation on the basis of RGB of 
LED tapes. These LED phytoinstallations 
cope from the microcontroller that allows 
to change a spectral distribution of an 
emitted luminous flux due to intermingling 
colors depending on the grown-up culture. 
Besides the microcontroller automatically 
operates LED phytoinstallation 
luminescence time. 

Keywords: LED phyto-irradiator, in 
vitro plants, microprocessor control 
system, LED strips, photosynthetic active 
radiation. 

 
�<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �a�Z�l�j�Z�l�u���g�Z�� �w�g�_�j�]�h�j�_�k�m�j�k�u�� �k�h�k�l�Z�\�e�y�x�l�� �a�g�Z�q�b�l�_�e�v�g�m�x��

�^�h�e�x�� �\�� �k�_�[�_�k�l�h�b�f�h�k�l�b�� �k�_�e�v�k�d�h�o�h�a�y�c�k�l�\�_�g�g�h�c�� �i�j�h�^�m�d�p�b�b���� �B�k�d�m�k�k�l�\�_�g�g�h�_��
�h�k�\�_�s�_�g�b�_�� �y�\�e�y�_�l�k�y�� �h�^�g�b�f�� �b�a�� �\�Z�`�g�_�c�r�b�o�� �b�� �w�g�_�j�]�h�_�f�d�b�o�� �n�Z�d�l�h�j�h�\�� �i�j�b��
�\�u�j�Z�s�b�\�Z�g�b�b���j�Z�k�l�_�g�b�c [1, 2,  3].  

�M�q�_�g�u�f�b���\���h�[�e�Z�k�l�b���w�e�_�d�l�j�b�n�b�d�Z�p�b�b���k�_�e�v�k�d�h�o�h�a�y�c�k�l�\�_�g�g�h�]�h���i�j�h�b�a�\�h�^�k�l�\�Z��
�^�h�d�Z�a�Z�g�Z�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �i�j�b�f�_�g�_�g�b�y�� �H�B�� �^�e�y�� �i�h�e�m�q�_�g�b�y�� �^�h�i�h�e�g�b�l�_�e�v�g�h�c��
�j�Z�k�l�_�g�b�_�\�h�^�q�_�k�d�h�c�� �i�j�h�^�m�d�p�b�b���� �k�n�h�j�f�m�e�b�j�h�\�Z�g�u���� �h�[�h�k�g�h�\�Z�g�u�� �b�� �i�j�_�^�k�d�Z�a�Z�g�u��
�j�Z�a�g�h�h�[�j�Z�a�g�u�_�� �i�h�� �o�Z�j�Z�d�l�_�j�m�� �g�h�\�u�_�� �\�h�a�f�h�`�g�u�_�� �i�m�l�b�� �b�g�l�_�g�k�b�n�b�d�Z�p�b�b��
�i�j�h�b�a�\�h�^�k�l�\�Z���j�Z�k�l�_�g�b�c���b���j�Z�p�b�h�g�Z�e�v�g�h�]�h���b�k�i�h�e�v�a�h�\�Z�g�b�y���w�e�_�d�l�j�b�q�_�k�d�h�c���w�g�_�j�]�b�b��
�i�j�b���b�k�d�m�k�k�l�\�_�g�g�h�f���h�[�e�m�q�_�g�b�b���j�Z�k�l�_�g�b�c�� 

�I�j�b���w�l�h�f���b�k�d�m�k�k�l�\�_�g�g�h���\�h�a�^�_�c�k�l�\�m�y���g�Z���j�Z�k�l�_�g�b�y���j�Z�a�e�b�q�g�u�f���i�h���k�i�_�d�l�j�Z�e�v-
�g�h�f�m�� �k�h�k�l�Z�\�m�� �b�a�e�m�q�_�g�b�_�f�� �b�� �\�_�e�b�q�b�g�h�c�� �h�[�e�m�q�_�g�g�h�k�l�b���� �f�h�`�g�h�� �m�^�e�b�g�y�l�v�� �b�e�b�� �k�h-
�d�j�Z�s�Z�l�v�� �_�]�h�� �\�_�]�_�l�Z�p�b�h�g�g�u�c�� �i�_�j�b�h�^���� �q�l�h�� �i�h�a�\�h�e�b�l�� �a�g�Z�q�b�l�_�e�v�g�h�� �k�h�d�j�Z�l�b�l�v��
�j�Z�k�o�h�^�u���g�Z���l�_�i�e�h�\�m�x���b���w�e�_�d�l�j�b�q�_�k�d�m�x���w�g�_�j�]�b�x���i�j�b���\�u�j�Z�s�b�\�Z�g�b�b���j�Z�k�l�_�g�b�c [4,  
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5, 6]���� �I�h�w�l�h�f�m�� �h�[�h�k�g�h�\�Z�g�b�_�� �b�� �\�u�[�h�j�� �g�Z�b�[�h�e�_�_�� �w�n�n�_�d�l�b�\�g�h�]�h�� �i�h�� �k�i�_�d�l�j�m��
�b�k�l�h�q�g�b�d�Z�� �b�a�e�m�q�_�g�b�y���� �\�_�e�b�q�b�g�u�� �h�[�e�m�q�_�g�g�h�k�l�b�� �^�e�y�� �d�h�g�d�j�_�l�g�h�c�� �d�m�e�v�l�m�j�u��
�y�\�e�y�_�l�k�y���Z�d�l�m�Z�e�v�g�h�c���a�Z�^�Z�q�_�c�� 

�W�d�k�i�_�j�b�f�_�g�l�u�� �i�j�h�\�h�^�b�e�b�� �\�� �f�_�j�b�k�l�_�f�g�h�c�� �e�Z�[�h�j�Z�l�h�j�b�b�� �M�^�f�m�j�l�k�d�h�]�h��
�G�B�B�K�O�����>�e�y�� �b�k�k�e�_�^�h�\�Z�g�b�c���b�k�i�h�e�v�a�h�\�Z�e�b���d�m�e�v�l�b�\�b�j�m�_�f�u�_ �j�Z�k�l�_�g�b�y�� �\�b�g�h�]�j�Z�^�Z��
�k�h�j�l�Z�� �J�N-������ �g�Z�� �w�l�Z�i�Z�o�� �m�d�h�j�_�g�_�g�b�y�� �b�� �i�j�h�e�b�n�_�j�Z�p�b�b�� ��in vitro���� �b�� �g�Z�� �w�l�Z�i�_��
�Z�^�Z�i�l�Z�p�b�b����ex vitro) (�J�b�k������). 

 
�J�b�k�m�g�h�d 1 - �H�[�s�b�c���\�b�^���f�_�j�b�k�l�_�f�g�u�o���j�Z�k�l�_�g�b�c���\�b�g�h�]�j�Z�^�Z 

 
�M�d�h�j�_�g�_�g�b�_ �b�� �i�j�h�e�b�n�_�j�Z�p�b�x �f�b�d�j�h�j�Z�k�l�_�g�b�c��in vitro �i�j�h�\�h�^�b�e�b�� �\��

�k�\�_�l�h�d�h�f�g�Z�l�_���e�Z�[�h�j�Z�l�h�j�b�b���g�Z���i�b�l�Z�l�_�e�v�g�h�c���k�j�_�^�_���i�h���i�j�h�i�b�k�b���F�m�j�Z�k�b�]�_-�K�d�m�]�Z �k��
�^�h�[�Z�\�e�_�g�b�_�f���b�g�^�h�e�b�e�f�Z�k�e�y�g�h�c���d�b�k�e�h�l�u�����B�F�D�����\���^�h�a�_�����������f�]���e���i�j�b���l�_�f�i�_�j�Z�l�m�j�_��
�\�h�a�^�m�o�Z�� ����-25�ƒ�K�� �>7, 8�@���� �:�^�Z�i�l�Z�p�b�y�� �f�_�j�b�k�l�_�f�g�u�o�� �j�Z�k�l�_�g�b�c�� �i�j�h�o�h�^�b�e�Z�� �\�� �l�_�o�� �`�_��
�m�k�e�h�\�b�y�o���\���d�h�g�l�_�c�g�_�j�Z�o���h�[�t�_�f�h�f�����������e���k���]�j�m�g�l�h�f���g�Z���h�k�g�h�\�_���\�_�j�o�h�\�h�]�h���l�h�j�n�Z�� 

�<���h�i�u�l�Z�o���k�j�Z�\�g�b�\�Z�e�b�k�v���q�_�l�u�j�_���\�Z�j�b�Z�g�l�Z���� 
������ �/�(�'�� �n�b�l�h�m�k�l�Z�g�h�\�d�Z�� �k�� �h�l�j�Z�`�Z�x�s�b�f�b�� �w�d�j�Z�g�Z�f�b�� �\�� �j�_�`�b�f�_�� �k�f�_�r�b�\�Z�g�b�y��

�p�\�_�l�h�\���f�h�s�g�h�k�l�v�x���������<�l�����J�b�k���������� 
������ �/�(�'�� �n�b�l�h�m�k�l�Z�g�h�\�d�Z�� �k�� �m�e�v�l�j�Z�n�b�h�e�_�l�u�\�u�f�b�� �k�\�_�l�h�^�b�h�^�Z�f�b�� �\�� �j�_�`�b�f�_��

�k�f�_�r�b�\�Z�g�b�y���p�\�_�l�h�\���f�h�s�g�h�k�l�v�x���������<�l�����J�b�k���������� 
������ �/�(�'�� �n�b�l�h�m�k�l�Z�g�h�\�d�Z�� �k�� �h�l�j�Z�`�Z�x�s�b�f�b�� �w�d�j�Z�g�Z�f�b�� �j�Z�[�h�l�Z�x�s�Z�y�� �\��
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