
Małgorzata Strzelczyk �tt�����orc���org���������������������� Mag�ale�a ����y �tt�����orc���org��tt�����orc���org���������������������� Mag�ale�a ����y �tt�����orc���org� Mag�ale�a ����y �tt�����orc���org��tt�����orc���org� 
��������2�925��5��9
  malgorzata��trzelczyk@�w��rz��l
© �o�yr�g�t by Wy�aw��ctwo SggW

Zeszyty Problemowe Postępów Nauk Rolniczych 
nr 601, 2020, 37–48

DOI 10.22630/ZPPNR.2020.601.9

WEATHER FACTORS AND BASIC NUTRIENT 
REQUIREMENTS FOR THE CULTIVATION OF INDUSTRIAL 
HEMP (Cannabis sativa L.)

Małgorzata Strzelczyk, Mag�ale�a ����y 
I��t�t�te of Nat�ral F�bre� a�� Me��c��al Pla�t�, De�artme�t of Bota�y, 
Bree���g a�� Agr�c�lt�ral Tec��ology of Me��c��al Pla�t�

Summary. Hem� (Cannabis sativa L�) �� o�e of t�e �la�t� t�at �ave accom�a��e� ma�k��� 
for t�o��a��� of year�� F�ber �em� belo�g� to t�e gro�� of ��ef�l �la�t� w�o�e large y�el�� 
of b�oma�� ca� be ��e� �� a var�ety of way�� T�e e�ormo�� �ote�t�al of t��� �la�t �� ��e� 
�� almo�t every �����try �ector� from ��l� a�� �a�er �����try to l�g�t �����try (clot���g, 
text�le�) a� well a� �� ot�er ma��fact�r��g bra�c�e� w��c� ��cl��e toy�, flower �ot�, ������
fect��g mat� a�� eve� f��eral �r��� Hem� �� c�aracter�ze� by ��g� �la�t�c�ty a�� re���ta�ce 
to c�a�g��g agro�cl�mat�c factor�, t�a�k� to w��c� extreme weat�er co���t�o�� are �ot a� 
ob�tacle to �t� c�lt�vat�o�� However, ��m�larly to ot�er ��ec�e�, t�e f��al y�el� �� co�t��ge�t 
o� t�e ��teract�o� of �everal �m�orta�t factor�� Hem� var�ety, �ow��g �e���ty, �arve�t t�me 
a�� fert�l�zat�o� are releva�t factor� w��c� �ave a bear��g o� ��a���g �em�’� b�oma��� T�e 
��fl�e�ce of weat�er co���t�o�� o� t�e y�el� of b�oma�� a�� t�e co�te�t of ca��ab��o��� �� 
�ot to be ���ere�t�mate� e�t�er� Pola�� �a� a lo�g��ta����g tra��t�o� of grow��g a�� �ro�
ce����g �em�� T�e ���etee�t� ce�t�ry a�� t�e beg�����g of t�e twe�t�et� ce�t�ry t�r�e� o�t 
to be extremely ��cce��f�l for �em�, beca��e �t� c�lt�vat�o� wa� w��e��rea� almo�t all over 
Pola��� I� t�e �92�� a�� �9���, t�e �em� acreage wa� abo�t 29,��� �a� T�e c�lt�vat�o� of 
�����tr�al �em� �� o�r co��try �� ��bject to �tr�ct legal re�tr�ct�o�� form�late� �� t�e Act of 
J�ly 29, 2��5 o� �o��teract��g Dr�g A���ct�o� (w�t� f�rt�er ame��me�t�)� Nevert�ele��, 
��tere�t �� t��� fa�c��at��g �la�t �� grow��g�
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INTRODUCTION

F�ber �em� belo�g� to t�e gro�� of ��ef�l �la�t� w�o�e large y�el�� of b�oma�� ca� 
be ��e� �� a var�ety of way� [Ja�ka��k�e�ë 2��5, R��a���g�e et al� 2�2�]� T�e e�ormo�� 
�ote�t�al of t��� �la�t �� ��e� �� almo�t every �����try �ector� from ��l� a�� �a�er ������
try to l�g�t �����try (clot���g, text�le�) a� well a� �� ot�er ma��fact�r��g bra�c�e� w��c� 
��cl��e toy�, flower �ot�, �����fect��g mat� a�� eve� f��eral �r�� [Ra�a 2���, A�gel��� et 
al� 2���, A��re et al� 2���, F�ke 2���, Ma�a�a et al� 2��9, R��a���g�e et al� 2�2�]�

��rre�tly, more t�a� �alf of t�e obta��e� f�ber �� ��e� �� t�e ��l� a�� �a�er �����try� 
Le�� �ema�� �� ob�erve� �� t�e �ro��ct�o� of ����lat�o� mater�al� a�� com�o��te�, a�� a� 
l�ttle a� a few �erce�t �� ��e� a� tec���cal f�ber� [Lekav�c��� et al� 2��5]� It �� e�t�mate� 
t�at t�e text�le ��e �� t�e clot���g �����try acco��t� for a �egl�g�ble �erce�tage� Hem� 
c�aff �� �r�mar�ly a raw mater�al t�at �erve� a� a be����g for �or�e� a�� �maller a��mal�� 
T��� mater�al �� al�o ��e� �� �ort�c�lt�re a� a com�o�e�t of com�o��te� a�� a� a ��b�trate 
for mycel��m� Hem� �ee��, �� t�r�, are a raw mater�al for t�e foo� a�� co�met�c� ������
tr�e� [Kar�� �99�, �allaway 2���, Tr�ta et al� 2��9, Mańkow�ka et al� 2��5, A�gel��� et 
al� 2���, F�ke 2���, R��a���g�e et al� 2�2�]�

Hem� �� a re�ervo�r of ��ec�f�c c�em�cal ��b�ta�ce�, ��cl����g ter�e�e�, ��e�ol�c 
com�o���� a�� ca��ab��o���, t�e mo�t �m�orta�t of w��c� are� tetra�y�roca��ab��ol 
– Δ9TH�, ca��ab���ol – �BD a�� ca��ab��ol – �BN, w��c� are ��e� �� t�e �ro��ct�o� of 
�r�g� ��e to t�e�r ��g� t�era�e�t�c �ote�t�al [Ra�a 2���, Be� Amar 2���, ��a��ra 2���, 
H�ll et al� 2��2, Kot�ła et al� 2���, Mańkow�ka et al� 2��5, Raj��t et al� 2���, Z�elo�ka 
et al� 2�2�, Makow�ecka a�� W�elg�� 2�2�]� g�ve� t�at �ome of t�em are ��yc�oact�ve 
��b�ta�ce�, t�e c�lt�vat�o� of �em� �� ��bject to certa�� legal re�tr�ct�o�� [F�ke 2���, 
Ma�a�a et al� 2��9]�

T�e co���t�o� for obta����g t�e ��g�e�t a�� t�e be�t q�al�ty cro�� �� t�e �rel�m��
�ary �eterm��at�o� of t�e ��r�o�e of c�lt�vat�o�, beca��e eac� of t�e ��r�o�e� of cro� 
��e req��re� a��ro�r�ate agrotec���c�, allow��g t�e ��e of t�e y�el� �ote�t�al of �em� 
[grabow�ka a�� Koz�ara 2��5, B�rczyk et al� 2��9a, b, Ma�a�a et al� 2��9]�

A��ro�r�ate a�a�tat�o� of agrotec���cal req��reme�t� to t�e ��r�o�e of c�lt�vat�o� 
(text�le, b�oma��, �ee��) a�� tak��g ��to acco��t a ��mber of ��teract��g factor�, ��c� 
a�� �ow��g �e���ty [B�rczyk et al� 2��9a, grabow�ka a�� Koz�ara 2��5], ty�e of �o�l 
a�� �t� ab���a�ce �� ��tr�e�t�, forecro�, weat�er factor� – �rec���tat�o� a�� tem�erat�re 
[grabow�ka 2���, Str��k a�� ot�er� 2���, Bara��eck� 2���, Ja�ka��k�e�ë 2��5, Ma�a�a 
et al� 2��9] �� releva�t �� t�e c�lt�vat�o� of �em��

T�erefore, �� or�er to be able to ��e all t�e act�ve ��b�ta�ce� fo��� �� �em� t�at are 
be�ef�c�al for ��ma� �ealt� a�� l�fe, o�e m��t follow t�e �evelo�e� agrotec���cal recom�
me��at�o�� t�at ��a�e t�e metabol��m of t��� fa�c��at��g ��ec�e��

SOIL SELECTION, FORECROP AND FIELD PREPARATION

��oo���g t�e r�g�t �o�l re��lt� �� a mea��rable a�� �at��factory y�el�� T�e mo�t ���t�
able �o�l� for �em� c�lt�vat�o� are o�e� w�t� �ro�er a�r�water relat�o��, r�c� �� ��m��, 
black eart� a�� w�eat�beet ty�e loe�� [grabow�ka 2��5, 2���]� Sa��y, l�g�t a�� �eavy 
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loamy �o�l� are �ot ���table for t�e c�lt�vat�o� of �em�� �o��ta�tly wet �o�l� w�t� ���
reg�late� ��m���ty rat�o� are �ot ���table for c�lt�vat�o� of t��� ��ec�e� e�t�er [Dem��ey 
�9�5, Körber�gro��e �9��, F�ke 2���, Str��k et al� 2���]� Bara��eck� [2���] obta��e� 
t�e ��g�e�t �ee� y�el� o� t�e black �o�l� a�� re��z��a� w�t� a �e�tral react�o�, o� w��c� 
�e c�lt�vate� B�ałobrze�k�e c�lt�var after t�e root cro��, ����g low ��troge� �o�e�� O� 
t�e ot�er �a��, t�e ��g�e�t �traw y�el�� were obta��e� o� brow�, ac���c �o�l�, w�ere �e 
a��l�e� a ��g� �o�e of ��troge� after �a��l�o�aceo�� �o�l� However, l�g�t �o�l� ��o�l� �ot 
be r�le� o�t, �rov��e� t�at t�e a��ro�r�ate �H of t�e �o�l �� ma��ta��e� (m���m�m �H �) 
a�� t�at o�t�mal �o�l mo��t�re �� e���re� ��r��g t�e emerge�ce of �la�t�� W�at �� more, 
co��ta�tly wet �o�l� w�t� ��reg�late� ��m���ty rat�o� are �ot ���table for c�lt�vat�o� of 
t��� ��ec�e�, a�� �e�t�er are gra��la��� or �lowe� fallow� 

W�e� �ow��g cert�f�e� �ee�, �art�c�lar atte�t�o� ��o�l� be �a�� to t�e �elect�o� of t�e 
�o��t�o�� goo� forecro�� for �em� are� root cro��, �ere���al leg�me� a�� cereal�� Hem�, 
o� t�e ot�er �a��, �� a� excelle�t forecro� for all �la�t�, e��ec�ally cereal� (e�g� w��ter 
w�eat)� Accor���g to Boìc�a et al� [2���] c�lt�vat��g w��ter w�eat after f�ber �em� re�
��lte� �� a y�el� ��crea�e of abo�t ��–2�%� Hem� �oe� �ot �ave ��ec�al req��reme�t� for 
t�e forecro�, b�t �t �� �ema����g w�t� regar� to �o�l c�lt�re, �t� ��tr�e�t co�te�t a�� water 
ava�lab�l�ty �� t�e �o�l�

Accor���g to Boìc�a et al� [2���], F�ke 2���, ��er��c�a [2���] a�� Mańkow�k� et 
al� [2�2�] �em� tolerate� ��cce���o� relat�vely well� For �everal year�, �t ca� be grow� 
�� mo�oc�lt�re w�t�o�t lo�� of cro�� (�����tr�al �la�tat�o��)� I� ��c� a ��t�at�o�, ��g�er 
�o�e� of fert�l�zer� ��o�l� be ��e�� However, grow��g �em� �� mo�oc�lt�re �� �ot rec�
omme��e� a� �t� ��g� �ote�t�al �� �ot be��g ex�lo�te�� W�t� t�e ��are of cereal� �� t�e 
co��try excee���g ��%, �t �� ea�y to c�oo�e t�e r�g�t forecro��

I� t�e ca�e of cert�f�e� �ee� �la�tat�o��, mo�oc�lt�re �� excl��e� (t�e See� Act of No�
vember 9, 2��2, w�t� f�rt�er ame��me�t�)� Pre�arat�o� of t�e f�el� ��o�l� be �� accor��
a�ce w�t� goo� agr�c�lt�ral �ract�ce� T�e ba��c agrotec���cal treatme�t �� t�e c�lt�vat�o� 
of �em� �� a�t�m� �ee� �low��g, reac���g abo�t 2� cm, w��c� �� left �� a ��ar� f�rrow� 
A�y treatme�t� �erforme� �� t�e ��r��g �er�o� ��o�l� be l�m�te�, �referably w�e� o�ly 
t�e to� layer of �o�l rema��� loo�e�e� a�� levele� [Rębarz 2��9]� I� a���t�o�, t�e c�lt�va�
t�o� of �em� �� �o���ble �� farm� ����g ��m�l�f�e� c�lt�vat�o� met�o�� � �o�t�ll �y�tem 
[grabow�ka 2��5]�

DATE OF SOWING AND SOWING SEEDS

T�e a�aly��� of t�e cl�mate a�� �o�l co���t�o�� �� Pola�� �a� ��ow� t�at t�e c�lt�va�
t�o� of �em� �� �o���ble almo�t everyw�ere �� t�e co��try� However, atte�t�o� ��o�l� be 
�a�� to t�e �elect�o� of t�e c�lt�vat�o� ��r�o�e [grabow�ka 2��5, ��er��c�a 2���, F�ke 
2���, Mańkow�k� et al� 2�2�]� T�e o�t�m�m �ate for �ow��g �����tr�al �em� �e�e��� o� 
t�e reg�o� of t�e co��try� I� �o�t�er� Pola��, t�e o�t�m�m �er�o� �� �� t�e f�r�t �eca�e of 
A�r�l, w�erea� �� ce�tral a�� �ort�er� Pola�� �t �� �� t�e t��r� �eca�e of A�r�l a�� �� t�e 
f�r�t �eca�e of May� T�e o�t�m�m �ate for �em� �ow��g �� germa�y �� from t�e e�� of 
A�r�l to t�e beg�����g of May [Boìc�a et al� 2���]� A ��m�lar ��t�at�o� �� ob�erve� �� Italy 
[�o�e�t��o et al� 2��2]� Delay��g t�e �ow��g �ate ��orte�� t�e grow��g �ea�o�, w��c�, �� 
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t�r�, re��ce� t�e q�a�t�ty a�� q�al�ty of t�e cro� [grabow�ka 2��5, Rębarz 2��9, �o�e��
t��o et al� 2��2, F�ke 2���]�

T�e o�t�m�m �e�t� for �ow��g �em� �� �–� cm [grabow�ka a�� Koz�ara 2��5, Ama�
��cc� et al� 2���a, b, Rębarz 2��9, ��er��c�a 2���, Mańkow�k� et al� 2�2�]� Ole�zak 
[2�2�] �tate� t�at t�e �ee�� ca� be �ow� at t�e �e�t� of 2 cm� However, �t �e�e��� o� t�e 
ty�e of �ow��g mac���e� For ���gle��ee� �ow��g, t�e o�t�m�m �e�t� �� 2 cm, a�� for row 
�ow��g �t ��crea�e� to � cm�

I� m��eral �o�l�, �ee�er �ow��g ca� ��g��f�ca�tly re��ce �la�t�’ emerge�ce� A� �m�
�orta�t factor �eterm����g �ee� v�gor �� t�e t�o��a����ee� we�g�t (TSW)� I�crea���g t�e 
�ow��g �e�t� to � cm lowere� germ��at�o� of large �ee�� (TSW 2� g) to ��%� I� ca�e 
of �mall �ee�� (TSW �2 g) �ow��g to t�e �ame �e�t�, germ��at�o� reac�e� o�ly 2�% 
[Boìc�a et al� 2���]� T�e �ow��g �e���ty, a� well a� t�e row ��ac��g, �� �r�mar�ly �eter�
m��e� by t�e ��r�o�e for w��c� t�e �em� �� grow�� T�e recomme��e� �ow��g �ta��ar� 
for cert�f�e� �ee� c�lt�vat�o� �� �–�5 kg �a–� of �ee��, �e�e����g o� t�e ty�e of �ee� 
mac���e (�o��t or row) a�� t�e germ��at�o� �ower of t�e �ee��, w��c� g�ve� abo�t �5 to 
9� germ��at��g �la�t� �er � m2� U���g t�e g�ve� �ee���g rate, �t ca� be a���me� t�at t�e 
�ecay ��r��g t�e grow��g �ea�o� ca� ra�ge betwee� 5 a�� �5%� T�e a��l�e� �ow��g rate 
�e�e��� �r�mar�ly o� t�e e�ergy, germ��at�o� ca�ac�ty a�� TSW� Pla�t �ecay �e�e��� o� 
ma�y ��teract��g factor�, ��e� weat�er co���t�o��, fert�l�zat�o�, �ee� germ��at�o� e�ergy 
a�� �ow��g �e���ty� T�e ��g�er t�e �ow��g �e���ty, t�e greater t�e �ecay� T�e �erce�t�
age of ���a��eara�ce� al�o �e�e��� o� t�e �ow��g rate, w��c�, �� t�r�, �e�e��� o� t�e 
germ��at�o� rate a�� TSW�

T�e row ��ac��g of t�e �em� �ee� �la�tat�o� �� �5–�� cm (t�e See� Act of November 
9, 2��2, w�t� f�rt�er ame��me�t�)� T�e o�t�m�m ��ter�row ��ac��g for t��� ��r�o�e �� �5 
cm, k�ow� a� t�e �o�calle� ‘beetroot’ ��ac��g� A��ly��g ��c� a ���ta�ce, �t �� �o���ble to 
remove flatla��� from t�e �la�tat�o�� It al�o make� �t ea��er to carry o�t f�el� ����ect�o�� 
�� �em� �ee� �la�tat�o��� O� t�e ot�er �a��, t�e ��ac��g of row� o� �����tr�al �la�tat�o�� 
�� �ot reg�late� by a�y act a�� var�e� from � to 2� cm� Accor���g to B�rczyk [2��9a, b], 
�ro�er �eterm��at�o� of �em� �ow��g �e���ty �� a very �m�orta�t co���t�o� for ��a���g 
t�e y�el�� of b�oma��, �traw, �ee��, cell�lo�e �a��cle� a�� f�ber� T�e a�t�or ��owe� t�at 
t�e correct �ta��ar� of �em� �ow��g �e�e��� o� t�e ��r�o�e of ��e� T�erefore, �� �traw 
a�� cell�lo�e c�lt�vat�o� �t �� �� kg �a–�, a�� for �ee�� �t �� ��–�5 kg �a–�� I� t�r�, Hall et 
al� [2���] ��ve�t�gate� t�e effect of �em� �ow��g �e���ty o� wee� �evelo�me�t a�� y�el�� 
T�ey ��owe� t�at ��crea���g t�e �la�t �e���ty from ��� to 2�� ��ece� �er m2 ��g��f�ca�tly 
re��ce� t�e we�g�t of wee�� (from 2��2 to ��5 g m2), a�� after ��crea���g t�e �la�t �e���ty 
to ��� a�� ��� m2, t�e�r we�g�t f�rt�er �ecrea�e� to 2�� a�� ��5 g�m2 T�e above�me��
t�o�e� re��lt� are al�o co�f�rme� by Str��k et al� [2���] a�� Be��ett et al� [2���]�

In the cultivation of hemp for industrial and food seeds and for plant material 
(panicles) with the use of cannabinoids and essential oils, t�e recomme��e� �ow��g 
�ta��ar� �� 2�–�� kg �a–� �ee��, w��c� g�ve� abo�t �2�–��� germ��at��g �la�t� �er � m2� 
U���g t�e g�ve� �ow��g rate, �t ca� be a���me� t�at t�e �ecay ��r��g t�e grow��g �ea�o� 
ca� amo��t to abo�t 2�%� T�e row ��ac��g �� t��� ca�e �� �ot reg�late� by t�e See� Act 
a�� �t ca� be a�y, ��e� cereal (��–�2 cm) or vegetable�

In hemp plantations intended for cellulose and biocomposites, t�e recomme��e� 
�ow��g �ta��ar� �� ��–�� kg �a–� �ee��, w��c� g�ve� abo�t ���–2�� germ��at��g �la�t� 
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�er � m2� A��ly��g t�e g�ve� �ee���g rate, �t ca� be a���me� t�at t�e �ecay ��r��g t�e 
vegetat�o� �er�o� may amo��t to abo�t 2�–25%� J��t l�ke �� t�e ca�e me�t�o�e� above, 
t�e row ��ac��g �� �ot reg�late� by t�e See� Pro��ct�o� Act e�t�er a�� �t ca� be a�y, ��e� 
cereal (��–�2 cm), vegetable or ot�er�

In turn, in the cultivation of hemp for the textile industry, t�e recomme��e� �ow�
��g �ta��ar� �� 5�–�� kg �a–� of �ee��, ��e� abo�t ���–��� germ��at��g �la�t� �er � m2� 
A��ly��g t�e g�ve� �ow��g rate, �t ca� be a���me� t�at t�e �ecay ��r��g vegetat�o� ca� 
amo��t to a� m�c� a� ��–��% �� ca�e of goo� �ee� v�gor, a�� eve� ��% �� ca�e of low 
�ee� v�gor� Aga��, t�e row ��ac��g �� �ot reg�late� by t�e See� Act a�� ca� be a�y�

Pro�er �eterm��at�o� of t�e �ow��g �e���ty of �em� �� a very �m�orta�t co���t�o� 
for ��a���g t�e y�el� of b�oma��, �traw, �ee��, cell�lo�e �a��cle� a�� f�ber [Ja�ka��k�e�ë 
2��5, R��a���g�e et al� 2�2�]�

T�e fr��t of �em� �� egg���a�e� fr��t – ��t, colloq��ally k�ow� a� �em� �ee�� T�ey are 
���gle��ee�e�, w�t� a v���ble �l�g�t lateral flatte���g� T�e �ee�� �ave a �atter� o� t�e ��ell 
– a mo�a�c t�at �� c�aracter��t�c of t�e ty�e of �em� a�� re�emble t�e ��ell of a t�rtle [Kar�� 
et al� �99�]� T�e ��ameter of t�e ��t var�e� betwee� �–� mm� For w�l� a�� �ort�er� �em�, 
t�e TSW �� �–�2 g [Be�t� a�� Dowg�elew�cz �95�], reac���g �2–�� g for t�e ��terme��ate 
ty�e, a�� amo��t��g to ��–2� g for t�e �o�t�er� ty�e� Some �ee�� of ot�er �la�t ��ec�e�, 
e�g� �o�� (Humulus lupulus) a�� Ja�a�e�e �o�� (Humulus japonicus), may ���t�ally be co��
f��e� w�t� �em� ��t�, b�t t�e c�aracter��t�c mo�a�c allow� for ea�y ��e�t�f�cat�o� [Remberg 
2��9]� Eac� fert�l�ze� flower �ro��ce� o�e ��t w��c� flake� off a� �t mat�re�, becom��g a� 
excelle�t foo� for b�r�� [Pate �99�, Pate �999, R��a���g�e et al� 2�2�]�

WATER REQUIREMENTS OF HEMP

Hem�’� water ��take �� greate�t �� t�e early �tage� of �evelo�me�t, a�� �t� �ef�c�e�cy 
�� t��� �er�o� re��lt� �� ����b�t�o� of growt� a�� �evelo�me�t of yo��g �la�t� [Str��k 
et al� 2���]� Accor���g to Be�t�a a�� Byt�erow�cz [�95�], �em�’� �ema�� for water �� 
very ��g�, beca��e to �ro��ce � kg of ma��, �t �ee�� abo�t ��5–2 t�me� more water t�a� 
rye a�� barley, a�� eve� � t�me� more water t�a� cor�� Accor���g to grabow�ka [2��5], 
��r��g grow��g �roce�� t�e �ema�� for water for t�e �ro��ct�o� of � kg of �ry matter 
ra�ge� from abo�t ���–��� mm, a�� t�e o�t�m�m amo��t of ra��fall ��o�l� be 25�–��� 
mm� Boìc�a et al� [2���] re�ort t�at ��r��g t�e �er�o� of t�e mo�t ��te��e growt�, �em�’� 
�ema�� for water ��crea�e� to ���–5�� l�ter� kg–� �ry we�g�t�

De���te t�e ��g� tra����rat�o� rate, t�e�e �la�t� �o �ot tolerate lo�g�term water re�
te�t�o� �� t�e �o�l [Str��k et al� 2���, Ja�ka��k�e�ë 2��5]� Alt�o�g� �em� �a� a ��g�er 
tra����rat�o� coeff�c�e�t t�a� cereal�, ��e to �t� grow��g �ea�o�, �t ��a�e� t�e �o�l lo�ger, 
�o �em� re��ce� ���ro��ct�ve water eva�orat�o� from t�e �o�l� A commo� ��e�ome�o� 
c�rre�tly occ�rr��g �� Pola�� are �o�l �ro�g�t� comb��e� w�t� a� average a�r tem�era�
t�re� ��crea�e� T�e�e factor� may a���t�o�ally affect t�e �roce�� of �o�l �ry��g, w��c�, �� 
t�r�, re��lt� �� a �egat�ve ��e�ome�o� calle� �o�l ero��o� [Kra�ow�cz 2��5]� T���, t�e 
c�lt�vat�o� of �em� �el�� to ma��ta�� a goo� co���t�o� of �o�l, a�� ��e to goo� ��a�e, t�e 
�e��rable water co���t�o�� �� t�e �o�l are ob�erve�� 
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F�lly �evelo�e� �em� ca� w�t��ta�� a ��ort �er�o� of �ro�g�t a� well a� �ef�c�e�c�e� 
of �erma�e�t �rr�gat�o� [Boìc�a a�� Kar�� �99�, Str��k et al� 2���, Ja�ka��k�e�ë 2��5]� 
However, a� �ote� by grabow�ka a�� Koz�ara [2���], ��ort �er�o�� of �ry�e��, la�t��g 
abo�t � mo�t��, re��lte� �� a ��g��f�ca�t �ro� �� y�el��, amo��t��g to �–� t �a–�� However, 
t��� factor, act��g �� t�e �er�o�� of ���t�al a�� f��al �evelo�me�t of t�e �la�t, ��� �ot re�
��ce t�e y�el� a�� ��� �ot ���t�rb t�e �ro�er �evelo�me�t (ma��ly growt�) of �em�� T�e 
�t���e� of Ha� a�� R���c�e� [�99�] a�� Sc��ma�� et al� [�999] co�f�rm t�e co�cl���o�� 
t�at t�e ��favo�rable factor� �� t�e ���t�al �tage of �em� �la�t �evelo�me�t �o �ot affect 
t�e f��al y�el� a�� �o �ot ���t�rb t�e f�rt�er �evelo�me�t of t�e�e �la�t��

Hem� �� more �ro�g�t�re���ta�t com�are� to cotto� [A��re et al� 2���] or ma�ze 
[B�rczyk et al� 2���], w��c� wa� reflecte� �� ��g�er y�el�� from � �a �� a year w�t� ���
favo�rable weat�er co���t�o��� Accor���g to Bara��eck� [2���], ��g� ra��fall ��r��g t�e 
�ow��g a�� germ��at�o� �er�o� ��owe� ��g��f�ca�tly �egat�ve correlat�o� w�t� t�e we�g�t 
of a t�o��a�� �ee��� Moreover, t�e ��g� ��m of �rec���tat�o� �� J��e ca��e� a �ecrea�e �� 
t�e co�te�t of lo�g f�ber, a�� t��� a� ��crea�e �� t�e co�te�t of ��ort f�ber�

HEAT AND LIGHT REQUIREMENTS OF HEMP

A� w�t� water req��reme�t�, �em� �a� ��g� t�ermal �ema���� T��� factor �eterm��e� 
t�e �ro�er growt� a�� �evelo�me�t of t�e �la�t� See�� beg�� to germ��ate w�e� t�e �o�l 
tem�erat�re r��e� to �–��°�, a��, ��b�eq�e�tly, emerge�ce take� �–�2 �ay�� T�e emerg�
��g yo��g leave� are gree�����gol�e��gray �� colo�r� At t�e �tage of �–5 �a�r� of leave�, 
�la�t� tolerate fro�t� to –5°�, b�t t�e�r �evelo�me�t �� �to��e� ��t�l favorable weat�er 
co���t�o�� a��ear [Boìc�a et al� 2���]� S�m�larly, grabow�ka [2��5] �ote� t�at abo�t 
��°� �� t�e �ro�er tem�erat�re for t�e germ��at�o� of ��t�� Sow��g �ee�� �� col� a�� 
���eate� �o�l re��lt� �� �elaye� germ��at�o� a�� ��fe�tat�o� of t�e �la�tat�o�� Moreover, 
a �elaye� �ow��g �ate ��orte�� t�e vegetat�o� �er�o� of �em� a�� �a� a �egat�ve effect 
o� t�e amo��t a�� q�al�ty of cro�� [grabow�ka 2��5]� Bara��eck� [2���] ��owe� t�at 
��g� tem�erat�re� �� A�r�l, ��e� ��r��g t�e �ow��g a�� emerge�ce �er�o�, were �o��t�vely 
correlate� w�t� t�e y�el� of �traw a�� �ee��� Yo��g �em� �la�t� tolerate ��ort�term fro�t� 
well [Ole�zak 2��9], accor���g to Boìc�a a�� Kar�� [�99�] �t �� eve� a� low a� –��°�� A� 
�la�t� grow, t�ey become more �e���t�ve to �egat�ve tem�erat�re��

��lt�var� grow� �� �e�tral E�ro�ea� co���t�o�� �� or�er �ee� abo�t ���–��5 �ay� a�� 
a total tem�erat�re of �9��–2���°� to f�lly �evelo�, w��le for mat�re �ee�� �t reac�e� 
2���–����°�� Early �em� var�et�e� �ave �l�g�tly lower �ema���, a� t�e�r tem�erat�re re�
q��reme�t �� betwee� ���� a�� ����°� [Boìc�a et al� 2���]� Accor���g to D�tc� re�earc� 
ba�e� o� c�lt�vat�o� �� cl�mat�c c�amber�, t�e o�t�m�m �a�ly average tem�erat�re for t�e 
�ro�er growt� of �em� �� w�t��� �9–25°� [va� �er Werf �99�]� O� t�e ot�er �a��, w�e� 
t�e �a�ly average� �ro� to ��–�5°�, t�e �evelo�me�t of �em� �to�� a�� t�e emerg��g 
wee�� ��e a� a re��lt of com�lete ��a���g� W�e� t�e tem�erat�re r��e� to ��°�, vegeta�
t�o� re��me�, a�� t�e� t�e �a�ly ��creme�t� of �em� may reac� �–� cm� T�e�e �t���e� 
����cate� t�at �la�t� grow� at �9°� wo�l� atta�� t�e �ame �e�g�t �� le�� t�a� �� �ay� a� 
t�o�e grow� at ��°� �� 9� �ay��
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H�g� a�r tem�erat�re� are very favo�rable ��r��g t�e �er�o� of ��te���ve growt�, 
w��c� �� �� J��e a�� J�ly� U��er favo�rable co���t�o��, �la�t growt� ca� reac� ��–�2 cm 
a �ay [grabow�ka 2��5], a�� eve� �� to 2� cm a �ay�

Bara��eck� [2���] ��owe� a �egat�ve correlat�o� of t�e �ee� y�el� w�t� t�e average 
tem�erat�re �� J�ly� T��� �� ex�la��e� by t�e re��ct�o� �� t�e v�ab�l�ty of �em� �olle� 
gra��� ���er t�e ��fl�e�ce of ��g� tem�erat�re�� T�e a�t�or al�o ��owe� t�at t�e ��g�er 
t�e tem�erat�re� ��r��g t�e w�ole grow��g �ea�o�, t�e ��g�er t�e y�el�� of �ee�� a�� 
�traw�

Hem� �� a ��ort��ay �la�t [Str��k et al� 2���, Ama��cc� et al� 2���a, b, Fa�x 2���]� 
De�e����g o� t�e amo��t of l�g�t �el�vere� t�ro�g�o�t t�e �ay, t�e�e �la�t� reg�late t�e�r 
�evelo�me�t� D�e to t�e le�gt� of t�e �ay a�� favo�rable t�ermal co���t�o��, t�e be�t 
reg�o�� for grow��g �em� for �ee�� �� Pola�� are Dol�oślą�k�e a�� L�bel�k�e reg�o�� 
[grabow�ka 2��5]�

NUTRIENT REQUIREMENTS OF HEMP

Bala�ce of ����v���al ��tr�e�t� ����l�e� to t�e �la�t ��r��g t�e grow��g �ea�o� �eter�
m��e� t�e y�el��� T�e ba��c act�v�ty �� �eterm����g rat�o�al fert�l�zat�o� �� t�e a��e��me�t 
of �o�l ab���a�ce �� ����v���al macroeleme�t�� T�e a��e��me�t of �o�l react�o� a� well 
a� t�e co�te�t of ab�orbable ��o���or��, �ota����m a�� mag�e���m ��o�l� be �erforme� 
o�ce every �–5 year� [Ja�czy�zy� et al� 2���]� A�art from t�e ab���a�ce of ��tr�e�t� �� 
t�e �o�l, fert�l�zat�o� ��o�l� be bala�ce� tak��g ��to acco��t t�e �o��t�o� a�� ��r�o�e of 
�la�t ��e� Hem� �� o�e of t�e �la�t� t�at �erfectly val�ate t�e �o�l [Rębarz 2��9]� T��� 
�la�t tolerate� �at�ral fert�l�zat�o� ��c� a� ma��re well, w��le m��eral fert�l�zat�o� �� 
tolerate� relat�vely well� D�e to t�e exte���ve root �y�tem, �em� make� goo� ��e of ���
tr�e�t� �re�e�t �� t�e �o�l [Boìc�a et al� 2���]� Hem� �� �ot a very �ema����g �la�t [Str��k 
et al� 2���, Ja�ka��k�e�ë 2��5]� It �� ge�erally acce�te� t�at t�e �o�e� of t�e ba��c ��gre�
��e�t� �� kg �a–� ��o�l� be� ��–�2� N�� ��–��� P2O5 a�� �5�–��� K2O� W�e� grow� for 
f�ber, t�e N � P � K rat�o ��o�l� be � � ��� � ��5 a�� for �ee�� �t ��o�l� amo��t to � � ��� � 
�� However, c�rre�tly, t�e �o�e� of t�e ba��c ��gre��e�t� �� kg �a–� ��o�l� be a� follow�� 
��–�2� N�� ��–��� P2O5 a�� �2�–��� K2O�

Fert�l�zat�o� ��o�l� be �o�e �� early ��r��g, abo�t 2–� week� before t�e �la��e� �ow�
��g�

Nitrogen (N), a� �� t�e ca�e of ot�er �la�t�, ��fl�e�ce� t�e growt� of gree� ma��� 
T�e �ema�� of �em� for t��� ��gre��e�t occ�r� almo�t t�ro�g�o�t t�e grow��g �ea�o�� 
However, �t �� mo�t �tro�gly ab�orbe� ��r��g t�e �er�o� of t�e mo�t ��te��e growt�, 
fall��g �� t�e �eco�� mo�t� of t�e grow��g �ea�o�� Nevert�ele��, exce�� ��troge� �ega�
t�vely affect� t�e q�al�ty of t�e f�ber a�� a���t�o�ally exte��� t�e mat�rat�o� �er�o� 
[grabow�ka a�� Koz�ara 2��5, Ja�ka��k�e�ë 2��5]� A� a re��lt of t���, t�e co�te�t 
of t��� ��tr�e�t �� t�e �o�l ��o�l� be �rec��ely �eterm��e�, a�� t�e amo��t of ��tro�
��ce� N ��o�l� be a�j��te� accor���gly after �eterm����g t�e ��r�o�e of c�lt�vat�o� 
[Be�t�a a�� Dowg�elew�cz �95�, grabow�ka a�� B�rczyk 2��5, Ja�ka��k�e�ë 2��5]� 
A� ��troge� �o�e� were ��crea�e�, w�t� t�e ��m�lta�eo�� ��crea�e �� �ow��g �e���ty,  
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a ��g��f�ca�t re��ct�o� �� �la�t �e���ty ��r��g �arve�t��g a�� a� ��crea�e �� �traw y�el�� 
a� a re��lt of a� ��te���ve ��crea�e �� gree� ma�� were �ote� [grabow�ka a�� Koz�ara 
2��5]� Bara��eck� [2���] co�f�rme� t�e above �e�e��e�c�e� a�� ��owe� t�at t�e �o�e 
of ��� kg N �a–� allowe� to obta�� t�e ��g�e�t y�el�� of �traw o� �eer �o�l�, b�t at t�e 
co�t of �ee� y�el�� Eq�ally ��g� �traw y�el�� ca� be obta��e� by c�lt�vat��g �em� �� 
brow� �o�l�, re��z��a� a�� black �o�l�, b�t after ����g a lower ��troge� �o�e [Bara�
��eck� 2���]� T�erefore, w�e� grow��g �em� for �ee��, lower �o�e� of ��troge� ��o�l� 
be ��e�, tak��g ��to acco��t al�o t�e ��teract�o� of ot�er factor� ��c� a� t�e ��y��co�
c�em�cal �ro�ert�e� of t�e �o�l a�� t�e forecro��

Potassium (K) �� t�e mo�t val�able macro��tr�e�t �ece��ary for t�e �ro�er �evelo��
me�t of f�bro�� �la�t� beca��e �t affect� t�e �ro��ct�o� of f�ber w�t� very goo� q�al�ty 
�arameter� [Ja�ka��k�e�ë 2��5]� T�e �la�t ab�orb� t��� eleme�t t�ro�g�o�t t�e grow�
��g �ea�o�, mo�t ��te���vely from t�e beg�����g of flower��g w�e� t�e �roce�� of f�ber 
format�o� �� t�e �tem beg��� [grabow�ka 2��5]� A� ��ow� by F���a� a�� B�rke [2���], 
almo�t �5% of t��� eleme�t �� c�m�late� �� t�e �traw�

Phosphorus (P) reg�late� t�e ba��c �roce��e� �� t�e �la�t a�� �� al�o re��o���ble for 
t�e �ro�er f�ll��g of ��t�� T�e mo�t ��te���ve ��take of t��� ��tr�e�t beg��� from t�e be�
g�����g of flower��g� A��ro�r�ate bala�ce of ��o���or�� �o�e� �� extremely �m�orta�t, 
e��ec�ally w�e� r�����g a �ee� �la�tat�o��

Calcium (Ca) al�o �lay� a b�g role w�e� grow��g �em�� T��� macro��tr�e�t �a� 
a be�ef�c�al effect o� t�e �o�l, �m�rov��g �t� �tr�ct�re� Moreover, �t �m�rove� ot�er ��y���
coc�em�cal �ro�ert�e� of t�e �o�l a�� �t�m�late� t�e �evelo�me�t of �o�l’� fa��a a�� flora� 
Mo�t of t�e �o�l� �� Pola�� �ave a low �H [grabow�ka 2��5, Kra�ow�cz 2��2]� A� �o�l 
ac���ty �� re��ce�, t�e b�oava�lab�l�ty of �o�l com�o�e�t� �m�rove�� O� ac���f�e� �o�l�, �t 
�� recomme��e� to �erform l�m��g w�t� t�e a���t�o� of Mg ��r��g ���k��g or �o���bly 
before w��ter t�llage �� t�e amo��t of �5 q��a �aO o� l�g�ter �o�l� or 2� q��a �aO o� 
�eav�er �o�l�� W�e� t�e �H �� below �, t�e �o�l m��t be l�me�� T�e be�t �ol�t�o� �� to l�me 
t�e �t�bble a�� m�x t�e l�me w�t� t�e �o�l ����g a ���c �arrow� T�e be�t �o�l �e�ac���fy��g 
age�t �� l�me �� t�e form of fert�l�zer c�alk (carbo�ate c�alk) (w�t� ��g� react�v�ty), w��c� 
�m�rove� t�e �H �� t�e f�r�t year after a��l�cat�o��

CONCLUSION

Hem� �� c�aracter�ze� by ��g� �la�t�c�ty a�� re���ta�ce to c�a�g��g agro�cl�mat�c 
factor�, t�a�k� to w��c� extreme cl�mat�c co���t�o�� are �ot a� ob�tacle to c�lt�va�
t�o�� Ma�y �t���e� ����cate t�at t�e follow��g factor� �lay a� �m�orta�t role �� ��a���g 
t�e�r b�oma��� var�ety, �ow��g �e���ty, �arve�t t�me, a�� fert�l�zat�o� me�t�o�e� �� t��� 
art�cle� T�e ��fl�e�ce of weat�er co���t�o�� (t�e amo��t of water a�� a�r tem�erat�re 
��r��g t�e grow��g �ea�o�) o� t�e y�el� of b�oma�� a�� t�e co�te�t of ca��ab��o��� �� 
�eterm��e� to be ��g��f�ca�t a� well� I� a���t�o�, ��troge� fert�l�zat�o� a�� t�e ��a�e of 
�la�t �evelo�me�t – t�e co�te�t of ca��ab��o��� �ecrea�e� w�t� t�e �evelo�me�t a�� 
ag��g of �la�t��

Pol��� var�et�e� of �����tr�al �em� ca� be grow� all over t�e co��try a�� allow grow�
er� to obta�� �at��factory cro��, �e���te t�e ��ver�e �o�l a�� m�crocl�mat�c co���t�o���
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CZYNNIKI POGODOWE I PODSTAWOWE WYMAGANIA SKŁADOWE  
DLA UPRAWY KONOPI PRZEMYSŁOWYCH (Cannabis sativa L.)

Streszczenie. Ko�o��e (Cannabis sativa L�) �ą je��ą z rośl��, które towarzy�zą l��zkośc� 
o� ty��ęcy lat� Ko�o��e włók���te �ależą �o gr��y rośl�� �żytkowyc�, któryc� ��że �lo�y 
b�oma�y mogą być wykorzy�ta�e w róż�oro��y ��o�ób� Ogrom�y �ote�cjał tej rośl��y 
wykorzy�tywa�y je�t w ��emal każ�ym �ektorze �rzemy�ł�� o� cel�lozowo��a��er��czego, 
�o�rzez �rzemy�ł lekk� (o�z�eż, tek�tyl�a), a także w ���yc� gałęz�ac� �rzemy�ł�, tak�c� 
jak zabawk�, �o��czk�, maty �ezy�fekcyj�e, a �awet �r�y �ogrzebowe� Ko�o��e c�arakte�
ryz�ją ��ę ��żą �la�tycz�ośc�ą � o��or�ośc�ą �a zm�e��e czy���k� agrokl�matycz�e, �z�ęk� 
czem� ek�tremal�e war��k� �ogo�owe ��e �ą �rze�zko�ą w �c� ��raw�e� Je��ak, �o�ob��e 
jak w �rzy�a�k� ���yc� gat��ków, o�tatecz�y �lo� je�t �zależ��o�y o� o� w��ół�z�ała��a 
k�lk� waż�yc� czy���ków, tak�c� jak� o�m�a�a ko�o��, gę�tość ��ew�, term�� zb�or� oraz 
�awoże��e� N�e �ależy rów��eż lekceważyć w�ływ� war��ków �ogo�owyc� �a �lo� b�o�
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ma�y � zawartość ka��ab��o��ów� Pol�ka ma w�elolet��ą tra�ycję ��rawy � �rzetwarza��a 
ko�o��� W�ek XIX � �oczątek XX w�ek�  okazały ��ę �la ko�o�� ��ezwykle �omyśl�e, g�yż 
�c� ��rawa była roz�ow�zec���o�a ��emal w całej Pol�ce� W latac� 2�� � ��� �b�egłego 
w�ek� areał ko�o�� wy�o��ł około 29 ty�� �a� U�rawa ko�o�� �rzemy�łowyc� w �a�zym 
kraj� �o�lega śc��łym ogra��cze��om �raw�ym �form�łowa�ym w U�taw�e z ���a 29 l��ca 
2��5 r� o �rzec�w�z�ała��� �arkoma��� (z �óź��ej�zym� zm�a�am�)� M�mo to, za��tere�owa�
��e tą fa�cy��jącą rośl��ą je�t coraz w�ęk�ze�

Słowa kluczowe: ko�o��e �rzemy�łowe, (Cannabis sativa L�), �awoże��e, agrotec���ka, 
czy���k� �ogo�owe


